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o RADIOQACTIVE CONTAMINATION IN THE ENVIRONS OF THE HANFORD WORKS
FOR THE PZRIOD JULY, oUGUST, SEPTEMBER, 1951

SECTION I -~ RADIOACTIVE CONTAMINATION IN EFFLUENT GASES: ~

' significant reduction in the amount of I-131 discharged to the atmosphere
occured during the latter part of July afier the silver reactors in the off-gas
lines of the 200 West area dissolvers were replaced. Daily emission dropped
from an average of %535, 206, and 162 curies/day during the three weeks preceeding
the replacement to an average of 7.7, 2.7, and 1.3 curies/day during the three
weeks following the replacement. Maximum daily emission from the 200 West .area
was 815 curies/day. Daily monitoring indicated about 5 curies of I-131 were
emitted from the sand filter with maximum emission from this source on_the order
of 30 curies, Addition of mercuric. salts in concentraticns of 1 x 10°° molar
resulted in a 10% decrease in emission thru the sand filter. Daily monitoring
2t the 200 East Area was inmaugurated in September, Results showed that from 10
to 100 curies I=131/day were emitted frow this area; regeheration of the rsactor
during the week of September 15 resulted in a significant decreass in I-131
emission and & reawctor efficiency which was comparable to.that of the 200 West
Area during the latter part of the guarter. Trace guantities of tritium oxide
were detected leaving thc 105-D and 105-F stacks; maximum measurements shawed
values on the order of 2 x lO =T pe/ec with mean values over the three-month per-
iod ranging from 2 to 3 x 10“ uc/cc. Spot measurements for £-35 leaving the
Pile stacks showed negligidble fctivity fromw this source. -

SECTION II - RaDTOACTIVE CONTAMINATION ON VEGETATION: -

During July, tha amount of I-131 deposited on veget.:tion remained at the
high levels noteéd toward the end of the previous gquarter. Signific.nt doereases
approaching & fictor of 10 were observed for this activity around July 25, after
the silver reactors were regenerated and replaced. The meiasurements obtained
during the month of September indicated@he activity density from I-131 was com-
parable in magnitude to values obtained during the same peried in 1950. Maximun
deposition from I-13) was found in an ared exteiding southeast from the 200 West
ared gote; the wotivity dunsity from I=131 averuged over 2.5 x 1073 ue/gm in 2
region about # mile wide and atleast 3 wiles long. Decrcases, by a factor of 10
in isolated casts und more normally bty a fictér of 3 to & were obscrved in the
xetivity density from I-131 on vegetatiom collected from. off—qrea loQJtions .
after July 15. During early July,.this activity averaged between 2 and 6 x 10‘5_
nc/ec over an area bounded by Patterson, Dodge, Othello, und Sumiyside. Trace
deposition wis d&tected us fifF cast as Kellogg, Idzho, and as fur wost as Bonne -
ville Dam., Surveys -Inm the Spokane and Bonneville area toward the later part of
the quirter showed negligible activity from . I~1314) Estimated iso-activity mups
showing the extant dnd magnitude of the deposition during euch nonth of the
guarter along with tabular sunmiries for represéptative sanpling locations are
included in the text.

SECTION XIII -~ RARICACTIVE CONTAMINATION IN THE ATMOSPHERE:

. Avaerags dosage rates a8 computed from recorded integron readings and detacle-
able "C" type ifonization chambers were cowparable to previous data. Small de-
oreages in «ir borne rodiotion levels near the 200 Arsas were asgsociated with the

. replicenent of faulty silver reactors. Mikimum radiation levels weére detcoted
% ndle southeast of the 200 Bast arew where the three nonth average was 3.5 nrep/
24 hours. Recreases which in extreme cases approached a fuctor of 90 vwere notud
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in the nean activity density from beta emitters in the atwosphere. Maxirm
- Leasurenents obiained near the 200 West 4Area ‘during July ranged from-2 to 3.5
x 1011 t);_c/cc over one week periods. Although trace quuntities of alpha enmitters
were deteeted at nearly all on-urea locations ». She average activity density from
'~ this source ¥us less than 8 x 10710 pgfce at 21 out of 30 locations. The averig:
- attlvity deénsity from I-131 near the 200 Areas decreased by a fuctor of frou 2 to
2 Quring late July and through August; small increases observed during September
were agaociated with meteorological conditions. Maxdomm concentrations of I-131
were detected in the 200 East area where the average activity density wos 1.9 x
109 c/dc over a onc week period. I-131 in air averaged on the order of 10-12
p.c/cc in residential regions edjocent to the plant. Spot sauples obtuined dgring
Periods of maxinun deposition on the ground showed o nean value of 1.6 x 10~
¢ I-l3l/cc. “The nuwber of radiocactive particles in the atnosphere showed o
‘general increase by o factor of 2 during July with igoldited stations showing in-
crelses by factors of 10 to 12, Comparable increases notcd a2t renote locations
in Oregon, Washington, Idsho and Montona indicated that the cause for this in-
Crelsc wis 1 gource other thun the Houford Works. Detailed swmuries of these
datya are presented in the text.

SECTION IV - RADIOACTIVITY CONT.d IRATION Iy HANF_O_RD WASTES s

The increase in tie 4etivity density frow gross beta enitters in the efflu-
ent water at the 107 bagins neted auring the previous period, consinued through-
out this quarter, The average activity density frou this source at the five pile -
Jreds ranged f‘_i‘gm 1 to 1.0 x 1073 uc/ee with nassira nessurenents on the order.
of 5 to 6 x 10°% nefee. Nearly .11 of the high nesrurerents were obtained during
the nonth of Seplerber when mean values ranged from 1.3 %o 2.0 x 10-3 ; o/cc. B
Analyeis for the alpha enitters of uranian, pluteniun, and poloniun sHowed neg- .
ligible activity fion these sources in the pile effluent “water. Approxinately
0.5 ne of I-131 wag Aéischarged fromn the Biology Far: to the Columbis River daily.
The mean activity density from I-131 in biology famy waste was 3.3 x 10-6 wcfecy —
this value represented o sigrificant decreouse when caupared to measurcnents obe
tained during the previous guarter. Direct -saupling fronm open wuste ponds and
ditches in the 200 and 300 ircis and subsequent dhalysis for the activity density
from alpha and beta cuitters showed no change or trend coupared to previous
neagurenests.  Tabular summlarics of thesc <“nalysis re¢ presented in the text.

SECTION V- RADIOACTIVE CONTAMINATION IN TH COLUMBIA RIVER;:

A slgnificunt decrease in the flow rate of the Coluibla River frouw 2 ,665,000
gallons per second on Jume 27 to Shy ,000 gullons per second on Beptenber 25
caused. on over-all increase in the 2Ctivity density of gross beta emitters at
nonitoring locations in the Columbi.i River during this period., Mixinun activity
prevailed immediately below the 100-F irea and in the vicinity of the gani‘qrd
Ferry; average values in this reglon were on the order of. 3 to 4 x 10° cjce
with paxinun neasurenonts of 1.1 x 1072 }:c/cc 2t the Honford Ferry durirzg Scept~
ewber. Sanples’ from Bomeville Don  showed no indicution of betua ecmitters, The
activity demsity from wlpha eniiters averages less than & dis/min/liter at 2ll
nonitoring locations on the river. The results obtained frou the analysis of
wud sanples for.the activity density of alpha and beta eriitters were not indicat-
ive of any trend or change from previous meisurenents. Row water sanples obtuin-
_ed- gt the Hanford areas shewed negligible alpha activity 2lthough -the aétivity
 dengilty from bety emltters showed an increase which wuas associyfed ‘with the
Highey activity “dengity of the Coluwbia River. Maxismm activity 4

tected at the_100-<F are. where the three-month iverdge was 2.6.x
uding one hedgurement of 9,0:x 10~7 )xc/cc
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Trace qu.:.ntiti~~s of 2lpha enitters, iaentified as uraning, were “detectec
the Behton City afd Richland wells. The ctn.vﬁy ‘Bensity Frou béta ouit‘ccrs
drinking witer avéraged less than 5 x 10*° ue /cc at 211 locgbions exc pt tnom
which depend on the Colurbia River for thefr supply. Sral: éreases in the
activity neasured at the later locations was attributed to tae ower flow rate T
of the river during the quurter. o
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R B SECTION T
& .. . .. . = BADIOACTIVE CONPAMINATION [N EFFLUENT GASAS .
The amount of I-131 discherged to the atmosphere from the separations and
dissalving processes in the 200 Areas was measured by obtaining samples from
* the 50' level of the stacks, The source of the I-131 passing through the stack
C, was determined by measuring the amount passing through the down streem side of
the sand filterAand then determining the contribution from the dissolving
process by difference, Monitoring methods were comparable to those described
in previous reports (HW-22313); however, constant monitoring apparatus was
! employed in the 200 West Area during the mejor portion of the current period.
. The majority of samples were collected over a 24 hour period, with some sampling

intervals extended to 48 and 72 hours in isolated cases and over week ends.
These measurements were obtained thrzughout the antire period at the 200 Vest
Area and were started routinely on September 7 at the 200 East Area. Monitoring
at the latter location included evaluation of the effect of the addition of

mercuric salts for the purpose of retasining the radioactive I-131 in solution

during subsequent separation processes. -

200 WEST AREA

£

A summary of the results obtained from monitoring the 200_West stack are

presented in Table I,

LR o a2

i
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- TABLE I

SUMMARY OF RESUITS FROM STACY MONITORING
200 WEYL ARGA STACK

JULY, AUGUST, SEPTLMBIR

1951 = -
Curies of I-131 - “Curies Imitted Throuwgh
Dissolvad per 2k hrs Curies I-131 Emitted Daily Sand Filter Uaily
Month Yeximum - Average Mexdmum - Avexage  _ Maximum Averaye
July 3133 1173 gis ' a3s - O S
Aug. 3584 1432 12 3.0 2.6 0.1 -
Sept. (1) 3219 ~ 119% 20 7.8 - 28,5 8.2

-

A significant reduction in the amount of I-131 discharged to the‘atmosphere
during the latter part of July was & result of the replacement of the silver
Teactors in the off gas lines from the dissolvers. The reactor from cell S
was replaced on July 13 and 3-5R was replaced on July 2, A comparison of
measurements obtained during the 3 weeks previous to.the reactor replacement with
similar measuremen%s obtained immediately after the new reactors were employed
indicated that the daily emission dropped from an sverage of. 535, 206, and 162
curies/day to 7.7, 2.7, and 1.3 curies/day. The labicer valiie represents the
daily emission during the weck ending August 11, 1951, HMaximum daily cmiscion
previous to replacement was 015 curies/day as compared with a maximum emission
of 12.0 curies/day during the 3 weeks following the ‘inst&llation of new rcactors.
Measurements obiained throﬁgh the remainder of August and September indicated
that the average daily emission romained on the order of 1.0 to 15 curies with

maximum emisseion of 20 curies/day in an isolated case during ‘the latter part of

September. The daily emissicn aftur July &b represented a highly significant
reduction when compared to measuremints daring the arevious_quarter, wherceas the

data obtained during the early part of July represented veluvs which were

{1) Discrepancy between total emission and sand f£iltex emission durimg'SepiéBber
was due to difference in periods covered by each type of monitoxing.

FaftiI=L e r;‘-
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. comparsBle to_those found>during the latter part of the_previous Quarter. It
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is interesting to note that the cooling period of the irradiated metal remained.
relatively constant throughbut the 3 month period; the range of the interval was -
38 to 50 days with a average on the order of 43 days. _ -

Monitoring at the downstrcam side of the sand filtér indicated that an
average of from 4 to 7 curies/&ay came from‘this source _during the early part of
July. On July 17 a program designed to hold the I-131 in solution and reduce
the amount of ¥-131 emitted via the ventilation air and sand Tilter was
innauguroted by adding mercuric salts to the dissolver cells after metal dis-
solution had ceascd., A mercuric concentration of 1 x 103 molar was added during —
the initial tests and caused the ewission through the sand filter to drop to
approximately 10 percent of tle previous monthly average daily emission. Daily
emigsion through the sand filter ranged from 0.05 curies to 0.6 curies during the
period when the 1 x 1073 molar concentration was used. On August 27 the concen-
tration of mercury was reduced to 1 x 10~ molar and as a result the I-131
emitted through the sand filter increased to a value on the order of magnitude to
that found when no mercury was added. B

A graph showing the week to week trend of the measurements preformed at the
200 VWest Aren is presented in Figure I. The trend of the averoge cooling period I
along with the. calculated amount of I-13 available in the digsolution process .

ig included for comporiscu. B .
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- : 200 EAST AREA - L

——

j
t B -
Lg T Table II summarizes the rcsulto obtained ‘rom the stacl monitoring program .y
',3 s . R = .=
i at the 200 Bost Area. ‘ -
“(
i TABLE TT - ‘ -
N SUMMARY OF 1-131 MEASUREMENTS AT 200 ms'r (2
'!AYINIUV AND AVERA L‘ DATLY EMISSION BY WHEKS B
Calculated . = N
Cooling T-131 I-131 “mltted jalckd dav Percent of Dissolved ’
Huek ) . :Times  Dissolved (Curics/2% hours) I-131 Zmitted -
Erding ‘H(Davs)ﬁguvi\g/2h hr) Stack Sund Filter Stack Sand Filter
Sevt, 8, 1951 Avé, 48 1049 S 135.2 0.77 T 12.9 0.07 )
Sept. 15, 1951 _ s = -
Ave, 63 216 58.4 0.68 T 41,0 1.1
Max. _  53% 182 105 .66 T 73.7 3.15 —
Scpt. 22, 1951 : _ : : o
Ave. . k2 139k 18.3 “7.02 . 1.38 0.41 -
Max. b 3046 22.3 13.6 - 3.65 0.70 : ’
% Indicates the mininmm cooling period which Lffectlvely:}epresents the maximum i
- availakle I-131, .
A}

Although the monitoring program at the 200 Eas® Area ?&epresénts only the
condition during the latter mport of the guorter, the preliﬁinary measurenments

indicate that the daily emission from the 200 East Area stack is considerably

higher than that found at the 200 West Areca. The measureménts alsc show that the

amount of I-131 pPassing through the sand filter in the 200 Bast Arca was
) comparable to that found in the 200 West Arco &nd fhereby indicates thaﬁ the

efficicney of the 200 East Arca rcactors was not as great as that in the 200 West

Area during the latter port of the quarter. The high rosults obtained during the

, ending September 8 were due to xeactor failure in the h -5L line. Regenerc-

of the reactor on the week end of September 15 rcéulﬂga in o significant

-

(2) The calculated amount of I-131 dissolved represents.mean value for entire S

week and the emission figures represent values obtained for monltoring per-

iods only.

DECLASOFED
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eyuifent was Sperated is presented in Figure 2, - ' o
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Fedigtion fn the emission from this source and ¥ these data were isolated from

the over all average, the efficiency of the regenerated feactor would be com-
perable to thot of & replaced sliver reactor.

The monitoring facilities currently employed at the 200 Eest Area will be— - &
continued in o manner and at a frequency comporable to that currently obscrved
in the 200 Vest Area. : : =

REDOL AREZA B

Considerable effort during the period was dovoted to the design and T
installation recomméndations for odeguate scmpling facilities ot the Redox Area. o
Facilities are being provided for monitoring all ‘known sources which may
contribute to the atmospheric cctivity.

The program inaugurated during the previous guarter to Aetermine the
activity density of tritiuwm oxide iR the atmospaere ot envirommental locations
was enlarged to include monitoring at perimetcr locstions ond construction arces
located in the vicinity of the 100-B ond 100-C Areas. Acrosol concentrations
were evaluated by propelling cn air flow of 0.5 fo 1.0 cTm through o cylindrical
metal containei containing dehydrated silicl [ 11. The detivity density of the
oxide was determined according to stonderd laborctory procedurcs and technniques
(I 20136.) A total of 871 sumples were collected from I8 representative
locetions durifig the 3 month period. Table IIT summarizes the results obbained

from these detérminotions. A map showing the locations at which the monitoring
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Location

et

Pistol Range
105~ Stack
White Bluffs
105-D Stack
100~ SR
Richlaond
Riveriand

C. Area ;71

C Area ;2

C  Area jh
100-B 614 g
100-B 614 SB
100-B F1k Nm

151-B NE corner
183 B O corner
1701 B Medn Gate
107~B Tnlet End

131-B Roof

b RN EY

TABLE TII

SUMMARY OF TRITIUM OXIDE MEASUREMENTS
JULY AUGUST SEPTEMBER
1351

LAl

ACTIVITY DENSITY x 109 nc/cc

July August  September Quarter ., Moximum Date
Average Average Average _Average Measurement Measured
7 6 . 5 6 1T 8/16
9 26 37 26 180 8/16
10 7 5 0 .1 " oh 6/28
26 2k 53 3% I 200 8/9
5 9 <3 6 - 130 8/16
8 7 <5 <S5 48 7/23
6 11 12 9 = 29 8/20
* 2 <5 <5 2 .25 0 8/i7
* 7 < Y — 61 8/12
* 7 < 6 34 8/26
LK 6 <5 <5 3h 8/3
* 6 < <50 =z L6 8/16
* <5 <5 <5 ‘ 27 7/25
* 7 8 T - 22 8/20
* <5 < <5 - ik 8/16
® 7 <5 G 43 B/16
* 6 <5 <5 B 34 8/20
* 1 <5 K5 T 46 8/16

* Monitoring facilities were not extablished at these locations during July.

A review of the data summarized above indicates very little change or trend

occuring during the period,

5 x 10‘9/Pc/cc at nearly all outside monitoring locations; tTtee quantities of

tritiur oxide were detected in the 105-D and 105-F stacks throughout the entire

period, The magnitude of the latter mecsurements was comparcble to preliminary

results obtained during Junc when the concentration was on the order of 2 x 10-8

/pc/cc.

In general, the activity density averaged less than
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Qe hundrea and thirty-nine samples obtaincd fa:om the lO)~~D oiid 105-F Areo.e:

'1 Awere mmﬁ.yze& for the cectivity dens:.’cy on. 5-35, Only thr;e of thege sanples
showed detec’oo.ble activity from this souvce (detection limit arvitrarily estab-

: lished at 5 c/m.) Two samples from 105-D collected on August 11 and Septenber 5 o

showed 4,5 and 1.6 x 207%° uc/oc, respectively. One sample from 105-F obtained
y;

ot September 15 indicated o value of 1.1 x ].O"‘lo /uc/cc. = -
The activity density from C-1¥ admitted to 'E;he atmosphere was measured ot T
the 105-D and 1C5-F stacks. Sixteon out of one hundred ond twenty~three somples
.o showed detececicble quantitics of this activity; average vafﬁzes for the positive
neasurcments ranged from 7.0 x 10-10 }1c/cc to 1.3 x lG'sfizc/cc ; the latter value -~

was exceptlono.ll,/ high as the mujority of the pesitive so :‘:Jles ranged from 1.0 x

10"9/,*40/00 to 4.0 x 10“9/uc/cc. Lix of the positive valule were obtained ot the
105-F Area and_ ten were ;-:'btainc-' d at the 100-D Aren. There was no difference in

« the number of positive mecsurements cotoined during any month or week during tae
guarter,

v : SECTICN I ’ -

(Plecse refer to Figure 1 cnd 2)
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STAGK MONITORING RESULT ST
JULY, AUGUST, SEPTEMBER, 195] 1
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RADIOACTIVE, CONTAMERATION (ON: VHCHTAT o

. I-131 deposited on vegetation in the envirohs of Hanford Works wis
measured by analyzing over 3500 samples of vegetation collected from the region.
during the three month period. Nearly cne-thousand of these samples were
collected from locations outside the project perimeter: 5300 samples were
obtained from neerby locations and from communities adjacent to the project. A
map showing the locations from which the latter samples were obtained mey be
reviewed in a pre¥ious publication of this series. (Ew-2121k,)

The vegetation samples were analyzed according to standaxrd procedures and
techniques (BW-20136) used at the control laboratory. The subsequent counting
rates were corrected for counting efficiency, decay, and weight using correction _
factors normally epplied to this calculetion (HW-22682.) In addition to the
. analysis for the activity density from I-131, the majority of samples were also

analyzed for activity densit; from "non-volatile" beta particle emitters which
. includes the potassium-~4%0, and urenium thet occux naturall& in vegetation.
Several spot samples were also analyzed for the activity dénsiﬁy from alpha
particle emitters.
A summary of the results obtained from the measurements For the activity
density from I-131 is presented in Table I: average values from the previous

quarter are included for comparison.




TABLE

ey} ozmum’xmom lON‘
" ULL - AUGUST: g

g ] ’\Ion- Vol&ti
Activity Den.;it;L x 100

- ‘Prévious
“Liocatioh Average A _g% Magxd mum Average AVersge

North of 200 Areas 26 36 T 51 15 20 4
~Near the 200 Areas . 87 200 - 55 20 25 R
.. Roiite 3 13 2100 koo  kkoo T 180 33 100 —

. 200 West Gate - 132 . 5100.. 1000 _6900 _ 970 1«0 350 . :
200 Tast Tower 16 132 2500 220 550 T 110 27 L8 :
Batch Plant 132 2koo 370 1400 = 200 3k ok )

- Meteorology Tower. 13 1200 290 1000 - ©3 33 30 =
South of 200 Areas 292 3100 53 86 = 80 i6 23 i
Richland 211 ¥olo) 29 60 _ 88 16 17 -
Pasco Secajawea PK. 76 140 116 . L _ 69 16 20
Kemmewick, Kenn., Righlonde 117 220 17 32 7 100. . 1k 14 -
Benton City - Cobb's Cormer 39 540 36 28 . k2 i5 19 ° T
Richland "Y" - 13 100 4 18 29 15 10
Hanford 25 100 25 .. 5% Lo 17 16 .

200 Bast Ares 48 1200 150 250 T 2 2y 25
200 West Area 66 k600 230 5000 T 250 37 1307

- Redox Construction.Area 83 7600 6007, T1200° T 330 48 79

. Wehluke Slope 286 600 - 25 56 . 36 11 24
Goose Fgg Hill 57 2500 WO - 330 T 2290 2y 31

- Rattlesnake Mountain 92 -150 27 koo . 33 17 26 o

v *PSN - 300 -~ 310 7320 33 300 3 7T 80 I 300 uh 29
Adjacent Area Sampling ‘ o . L - -
Pagco to Ringold * 106 310 18 9 - 23 13 L
Prosser~Patterson-Plymouth )

McNary-Plymouth-Kennewick 246 240 2 .20 7 51 W 5
Benton Gap 140 27 8 Sk 76 16 16

Y

A comparison of the results summerized in Table I Wwith the results of simiior

measurements obtained during the previous period (EW-22313) indiocate o highly

significant decrease, ranging from two to six times, in the amount deposited.

The deposition pattern is presented in Figure 3

ing the estimated average deposition over the three_month period,

as an iso-activity map show-

';A¢review of independent surveys performed during the three month period

g WB trat the maximum measurements were obtained during the month of July when
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the amount of I-131 ewmenating from ihe 200 TEE§.

-experienced during the early part of the quarter were o contirmiation of an upwddd = %

trend thot started during the early part of Moy, 1951 and termivated abdilk duly

25, 1951 when the reactors were regenerated ond/or replaced. The significance of
the reduction in the amount of I-131 deposited on vegotation may be appraised by
reviewing avercoge values for each of the months during the period: these date
arc summcorlzed in Table IX. -

ACTIVITY DEGSITY FEOM I-131 ON VEGETATION

JULY - AUGUST - SEPTHEMBER

1951
Activity Density x 100 uc/mm
July August 7/ Septenmber .
Location - Moximum Average Moximum Aversge Moximum Average
North of 200 Arceos 190 e 110 =7 330 24
Near 200 Areas . 300 150 120 19 110 32
. Route 3 = ~ 2100 . 950 140 6z . 120 53
. 200 West Gate . 5100 2800 -~ 7 1000 " 2ko 180 88 . .
200 Eost Tower ;16 2500 290 . 7 340 o~ T 590 240 )
- Batch Plant 2400 930 200 T 59 31
. Meteorology Tower 1200 680 140 B3 71 . yo -
South of 200 Areas 100 120 52 9 170 12 -
Richland = 390 68 - 12 -3 24 6
Pasco Environs 140 36 17 i 15 5
Kennewick Environs 220 37 9 3 16 5
Benton City - 540 . 87 i <3 17 6 )
Richlang "¢ 100 32 <3 <3 7 h
| Honford - 100° 35 1h -6 81 3k o
| 200 Bast Axean = 1200. . 2707 150 k2 4140 o - 0 -
200 West Area EXE 4600 680 ic 3 120 29 ° i
; Redox Constructioil Area 7600 . 1500 200 48 60 31 __
' Wohluke Slope = 600 - 33 -7 3 270 b5
- Goose Bgg Hill . 2500 . 350 380 1 18 7
Rattlesnake Mountain 150 70 29 _h 11 5

In oddition to the above sumnory, estimated iso-activity maps, based on
“ ., individual values‘for the months of July, August, and Septomber moy be referred _
. to in Figure 4, 5, and 6, Results obtoined @uring the month of Septomber (Figure
6 ond Table Y1) wére comparable to levels experienced during the same period

during 1950 (BW-20700.)
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;etailed survey was conductcd on June 30 for the puryose of determining

!

the exact location of the moximum I-131 dgpooition. Végotation sonples were

Qollected at % mile intervals in o 32 sguare mile area which surrounded the

-%200 Eost and 200 West Arecs. The maxinun sctivity was found in an elongated arca

which extended southecst from the 200 West Area gate. Thls oren wos about 3 > mile
wide ond atleast 3 miles long. (The southeast extremity of this arec of higher -
deposition was not determined from this survey,) The activity density from I-131
averaged over 2.5 x 10”3/po/gm in this region with maxipunm individual samples
showing values on the order of 3.5 x 1072 pc/gn. The latter neasurement represcn-
ted the highest activity detected on vegetation during this quarter. Activity
from I-131 excemded 1.0 = 10~ /Fc/gm at all locations in the 32 sguare nlle arec
and betwen 5.0 x 10”h/pc/gm and 2.5 x 10-3;Pc/gm over approxinotely 1/3 of the
aren surveyed, Figure 7 is an estinated'isg-activity:uap“ahowing the deppsition
pattern based on the results of this survey. i

As the cbove described survey represented the neriofl during the cmission of
significant quantities of I-131 from the 200 West Arca stack, a comparable survey
was performed on August 1 when measurcments perforned at the base of the stack
indicated I-131 euission to be normal. The area in which the moxinmum deposition
was observed was in reasonable agreement with that noted in the previous survey,
however the megnitude of the activity in the moximun deposition region was lower
by o factor of 5 when coupared to June 30 results; uaxirmum neasurenents during the
latter survey were on the order of 4 to 5 x 10~k Pc/gm &8s conpared to velues
exceeding 2.5 x”lo”3/Pc/gm during the earlier su;vey. Figure 8 noy be referred to
cs on estioated deposition map based on the results frow the August 1 survey,

Decreases, "in extrenme coses by o factor of 10, but nore nomally by a factor

of '3 to 4 were also cbserved in the activity density of _I-131 neasured on vegeta-

tion collected from off-aren locations after July 15. During the early part of

HW-23133. 7




in the aren bounded by Patterson (south), Dodge (east), Othello (north), and

Sumnyside (west). Average values ronging between 1.0 and 2.0 % 105 ic/gn were

found in o reglon extending as far as Lewiston ond Kelogg, Idaho; Spokane and

Lind, Washington, at this tine. Trace deposition (between 5 x 10°6 and 1 x 105

ae/gn wos detected nlong the gorge of the Columbia River between Unntilla, Oregon
i
{

and Bonneville, Dam.  Surveys over most of this sawe region completed after July
15, showed trace deposition on the order of 5 z 1076 }.lc /&1 in a rogion bounded by

Patterson, Dodge, cf;nd Burke. No activity was detected in the Igwiston and

Spokone areas and average values obtoined from samples collected along the

Columbia River gorge between Wallula ond Bonneville Da showed less than 3 x 10° 6
}m/cc. Burveys extended to locations which were not covered during the early port
of July showed the activity density from I-131 to avérage 1less than 3 x 10-6 }m/oc

at Meachon, Oregon; New Meadows, Idaho; ond Grangeville, Idoho. Figure 9 and -

Flgure 10 show the estinated éeposition pottern from I-131 ot off-area locations

based on resulis of the two surveys discussed cbove. A tabular swuary of these

results for locutions which were sonpled during ench of the two periocds under

discussion is presented in Toble IIT.
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TABLE ITIT

ACTIVITY DENSITY FROM I-131 ON VE,GS_‘.'_C‘ATION

OFF AREA IOCATIONS

JULY - AUGUST - SEPTEMBER _

units of 1076 yc/ce

Before July 15, 1951

Location B

A - ... Average
Waliula, Wn. 22
Touchet,; Wn, 19
Lowden, Wn. 12
Walla Walla, Wn. 1k
Dixie, Wn. 28
Waitsburg, Wn. 16
Dayton, Wn. 12
Dodge, Wn. 18
Fomexoy, Wn. 10
Lewigton, Idaho 8
Union Town, Wn. 1k
Pullman, Wn. 11
Colfax, Wn. 16
Steptoe, Wn. 16
Rosalia, Wn. 8
Spangle, Wn. 12
Cheney, Wn. 11
Sprague, Wn. 9
Ritzville, Wn. 14
Lind, Wn. 16
Connell, Wn. 20
Union Gap, Wn. 8
Wapatn, Wn, il
Toppenish, Wn. 10
Goldendale, Wn. 10
Dalles, Ore. 3
Mosier, Ore. - 12
Hood River, Ore. 8
Bla lock, Ore.- 17
Arlington, Ore. 11
Heppner Jct., Ore. 12
Boardman, Ore. 26
Unmatilla, Ore. 13
Ellensburg, Wn. 11
Zillah, Wn. : 16
Buena., Wn. 9
Yakima, Wn. G
Sunnyside, Wn. 16

Maximum

HW-23133

After July 15, 1951

' PANDIP NI
WWWWwwWw OwwWwwwwwww

Y VAVAN WS

‘Averag

3
<3
~3
<3
32
<3
<3
<3
16
<3
<3
<3
<3

._<3

<3
<3

A
w

N N
W g w &

o/ N

Maximum

<3
<3
<3
33
<3
<3
33
3
<3
<3
3
<3
<3

<3

8
4
N
10
<3
<3
L
<3
3
.3
<3

<3

<3
<3
L3
1L
<3
<3

<3 -

<3
<3

In eddition to measuring the asctivity density from I-131 on predominant

vegetation, spot samples were obtained frow various commercial crops and fruits.

Detectrble quafxtities of I-131 were found on samples of wheat collected during

the lattexr part

showed average values ranging from 8 x

OLASSFED

of June: samples obtained from Patierson, Ri'i:zville, and Connell

.3

A A,

10‘6/1c/gm to 2.9 x lO'?/Ac/gm Wi




Samples of wheaﬁ, apricots, hops, grapes, and co¥n which were collecté& during ™

. July, August, aﬁa'September showed negligible activity (less than 3 x i0'6frc/gmf:

in nearly all ca@ses. Table I summarizes the results obteined from analyzing
samples of common crops during this period.
TABIE IV

ACTIVITY DENSITY FROM i-131 ON CRODS &. FRUITS
JULY - AUGUST - SEPTEMBER i

B} 1951

Location - ~ Type Datc . _units of lO’G/pcjgram

Senmple Sampled Maximum Avexage
Connell, Wn, : ﬁﬁEgg‘ June 28 9 g8 . .
Ritzville, Wn. Wheat June 28 : 15 15
Potterson, Wn. - Wheat Stem June 28 27 23
Patteruon, Wn., Wheat Head June 28 B 38 29
L Mi, So. Prossér Wheat July 6 , 5
9 Mi. So. Prosser Wheat July 6 3 ’
14 Mi. So. Prosser . _Wheat July 6 : <3 7 -
5 Mi. So. Prosscr Wheat July 12 . <3
Hanford - Apricots July 20 - '3
Rattlesnake Aren Wheat August 15 — <3 3 -
Kennewick Highlands Wheat August 17 } <3 <3 -
Moxee Valloy - Hops Avgust 30 -~ _ <3 ’ <3
Hanford Area CGrapes September 21 3 <3
Prosser Area Corn September 28 - <3 <3 T

The mojority of samples collected from on-area locations were nlso analyzed -
for the nctivity density from non-volatile emitters. A review of the results
obtained from these mecsurements (summarized in Table I) shows no significant
change or tren& vhen comporing currcn$ nensurements with those obtained during
previous periods. Small decrenses in this activity were noted near the 200 West
Area but were not significant when compared statisticallx with the over-all dota,
Small 1nsignifiqgnt increases of this activity at random locations as the Militaxy
Encanpments andjihe Richland Y were also observed. Spot annlysis on some of the
gomples collected from remote off-area locations showed that the activity density
from non~-volatile beta emitters wos on the order of that expected from the i

noturally occuring uranium ond potessium (1 x 10f5/yc/gm.) . e

DECLP\QS\F\ED

S n i sieies wismiboo o R DI SRR b S s S a2

SECTION II




AT 20 A P S e - o

e S

DECLASSIFIED

246,33
R

‘_ll\&_:_! 333

wraTC BLUb 63
S

- - - N
N, e
o
< -
. N 'tl. -
e .
[RPUPIRVEPENNN. 5
$ -
\
s

B A ittt

=
?s
- 100 =300 P~
.
n == hi
N j ~ e HANFORD_ _WORKS
_ ESTIMATED 50 —ACTIVITY MAP
¢ conrasimaTion OGN vEGE TATEON
- JULY AUGUST SEPTEABER, 195 FIGURE + 3
—— o S— - . £XTENT QF  SUAVEYLD aRCa HEGIONBL SURVEY =~ HAD.DWSITAL. SCHENCES
.
.

 DECLASSIFIED




RPN e s b, et

DECLASSIFIED

AR=RLI2,

e

g4

2

=y
"
)

-l

o e

o T

NG

N

h

-
-
E]
>
a
-
-
£
=

Jloor

8

\

v,

7

[L11

.

A

A VBN

“,,_ / m\
R
AT
0
A 8
Lkl
N V74
R
; ;

% ".." \|1../
i 11}
N |

.h “ :\\\
X @\:

W

DN AN iy
A QN N pAY

/
IR

0)

o )

- >

\

<)

. vy

.,

S

Y
RSN

oY

Saaalt

Y
by

’
7
4
#
A
N

4 = \\
40\
A ASIT 77777

S

b
Sy

N

Ay
L]

2
A
7
.
s,
b1
RICHLAND

g
8

4

AN

KEARLWICK
-

[/
i
yr
\ﬁ_
¥
z < 8
SFm.m
$Egs
X u 3 &
mYWﬂu
=
Es i
o 1 3
ot 2§ 5 |
Ql .5 2%
2 BE S
AAA%
difd:
- C
88 3
5 13

£A

l —— e s nees e EXTENT OF SUAVEYED AR

CLASSIFIED

Ij




- D e ———
andesy
S, (
H A
[N
- N M
§ HERY
) [
1 \
1
3 Ay
] Ay
[ A
1 1
1
1
1
I L =
¢
- BENLOw:
T e
=9
1
I
h
' &
. vy
~
.
. AT .
P B S T -
, i _ -
- ‘—"“t.,:‘ .
z -~
- W
| ST
£
3
Camm g )
K i
1
g ]« - \ ;
4 . I 1
3 ! .
2 E 525 $ MICHLAND
0 - |‘
2 !
Q — -— Itatay — g —
3 / N =
5 RN 25-100 R = . ~
- _
= S P D
= . _ - T >
> puzid >wo HANFORD_WORKS
S
-~ == - D
ESTIMATED 1SO=AGTIVITY MAP
131 > -
13! CONTAMINATION ON  VEGETATION e =
- AUGUST, 1951 FIGURE~ 5 - -t
———————- EXTENT OF SURVEYED AREA REQIONAL_SURVEY — RADIQLOGIGAL _

S b s i e A S0 AR i re e T




IR

WHITE BLUFFS

N Sl ¢
1B

cr’

4

-

-
-

— o = e o 0 o o O
.-
- —

ALAEOK

Bangy

[ BvsLy
Ringw

- g
>
vl
-

|

——— i o ammmees EXTENT OF SUAVEYED AREA

) -';—-“/-_..

Pl et

HANFORD_WORKS

ESTIMATED (SO- ACTIVITY MAP
"3 CONTAMINATICN ON  VEGETATION

SEPTEMDER, 185) FIGURE— &

REGIONAL SURVEY— RADIOLOBICAL SCIENCES _ |

RS LD LA e e e AR A LA A L

4 2 APPSR |

(]
v
b4
o

ELTOMA

KENNEWICK ) /
~

e
\----.—J.'

~ DECLASSIFED

e o ) ——— iR



—i e . - .- . -

N DECLASSIFIED
m e ———— g PAGE 27 HW - 23133

h‘ ,\\\\\\\\ \\\\.\\\\\ \\\<\-§\}\ NN\
' QN AN ANIN N AN NN \\\:
S RN SAOAN LD AT N
w BN NS RN NN
VAR N O AT OO IR AT N W\
o ANREENENR R N . N )
1IN\ \ SO NN OO NN 0
o AR RN N N N O "
N SAa N N NN\ N N \Q -
i NN NN O NP = L 5
N
'\\:Q“\\Q‘ NSS4 l
NN N
! N NN NN AN M =
NN N S N
4NN\ NYONN
AN ANANENRN ARBIENNE RN w
N wd
OV AIENEN RN «
- A N NN AN LR N 2 o
RS S W\ AR ¢ 4 =N o
o] N NANEN N N
' - [N RV AR ASENEN {
=~ oy NN AN NN NN 1
: = S CE RSN NSRRI i
’ tu \x \\\\K\\\\\\ NIRRT {
: D W N NSRRI \\\‘\\Q\}\\}IL
} A N AN AN
4 W <g N\ \r\\ \\\;\\\\\\ N \\
> 11| \ N NI [ NN SANAN 13 ] \\\ \’ :
o |\\t\\\\ N \\\\\: RN o i
z d '\\\\\ ‘\\\‘\\ \\\\ \\ \\\ ‘\Y 4 1
W\ ¥
© N ARTURE S DAPC RN )
NN NN AN N\
) - O N W QS \\ O S N\\\\ N
; 2] O ""; \\0\\\\\{ D ANAN N NN
T N\ NUOOERN WO AN A NN
; ] N N\ NN N \\\ T+
i —'NQ \\\\:‘\[\\\\\\\\fﬂ\\\
N AL RN RN \
' = wl -~ SN NN '&-\—\—\\. L4 % : <
- O : O \\'\ \\\\\\\ RN I&‘
A NN NN T g
L. ul Ny faae s Q\\ )
N w
x > NIRRT s
> < 5 (NEQN MANENENR I o
= w = RN DN . &
2 - S RSN NR N ™ 4 2
= o O NI NN E \ N w
8 Z NSANINNNNNANDY (N ©
b < PO NE NN N4 -
DR BN TN NN JER w
s DNE DAY Al uur S
!-:: — .\\\ NNNN N NEN P w
NI S \ N [
- 2 \\~\\\\\ . DM \..j
NER Iy NS hIN AL
= RIS N [NER NN =5
O s NN AN AN MHA
. < A Y 4 B ﬁ\\ \; \‘y_ 1
.\\ N \\\\ \\ \\\\ L - '
R AN " N o> O NN o 1
1N NN u o
AR NOT NN N o '
h o~ -’ NN N L) o
LGN AN \ T . AN N A\ [=] -
NS AR O N © o o
LA A NN N N NEEN B | ' o
\\\\\\\\ \\|\\ R\ NN o o o
. N b
' . \\\ AN ) ¥ 2 0 A '
, X \\\\1__ EEEERE ] — \
= b ~
N \\ t
o\
\\\ ]
\ \ g
o 200 ¢ 1 - g 1 vox no/od ¢-~0l 40 SLIND I
~ - ;i‘",y"m - ay AR e e he A




777 ]
006-—-001 YV / 7/ 001—- 62
/77

se-§

et e A ISR

AW E

s>

wo/ofl  g.01 40 SLINN

S, SUNERS

Sl o FAT L

© el

PAGE 28

~

DECLASSIFIED

Lo

|
8 — 34N9Id 1s61 ‘I 1snonv it
SY3NY 002 3IHL ¥V3IN ANV NI o

NOILVLIOZIA NO I€I-1 WO¥4 ALISN3Q ALIAILOVY .m.”

. <




L

P W 4

nomd B,

BINAIVC TSIV = AJARNE TIIOH.

,—H.m_..n A00 340438 — V3YY JdH0

LVAZOTA NO ROILVYNIWVINGD o

d¥iN ALIALLOV-0S! GILYMILSI

6= 380914

- 1=y -m“_%__‘,w _ . ¥

ARG

- ——— . ——

o YIUY QIRIAUNS 3O INZLAX3 et g s Susm——
- 220
c /
= w 38nvy OXMYRS.
- SAOETIN »
] s
-
oi0
N4 >
- ..v«.:.
L \. 1
7.
o> m b3 “ woraveNsT
-3
g .
: I/. =
hY
oo - 38O L Z 4 >
ﬁ y HSYM Y amatlfue
., . 4 L
- { i
J H H ANy WS
i 2 1T
.‘ \ A m 1
.» HORSARY,
; . H
H
H
) SaEn ﬁ
R O
NG
/\&/0\ FTHATIN,
(*) G
KN w %
AT = 2Ind1 @
4
(4
30t
FH371,0 ¥0700)
-~ L
01

det gl e v

—— - —— @ S——— " — —

LFRisd

amaa

arv1livod

savay tn
[V

bt
L H
N
O
N,
.......

Nuvs

1339303

P D R PO R I T R SR R LI

PN I e o

(SSFRD

I
LN Sapaayatie 00




DECLASSIFIED

1588 °Sl K¢ ¥IL4Y — VSV 430
{INL39TA NO NOILYVNIHVINGD offf

dYN ALIALOV-O0S! Q2EVMILSH

Of ~ 3HnoeS

EI .
.
|...| e VIV OZAZAUNE 40 INRIXD = mom = s i s ,
..\ s
w QmMTHS
13 -taoarin .
x am ¢ )
: Slo
ot-% o | 08 i
= 3 TTJl.A” . o
;E: — aNVIEUCH o
— .
s > 1 5 ¥ el o
. - . <
o e L _ - o
i [ (F | I
pa——— i
Y = | _
= 3 = . )
rs — -
>y 7 =
.30 7 A
— HSYM _ _
| S— T 7= = - . .
a‘cllllwni‘}. = : SATIY IX R N .
]
= — 10 ____ "
3 i
N swom o
NOISIRDY ‘ € T YT T . .
; % SXa! FRORYA
L X r §1) \ :
Y ¥ ne . 4 )
Y. 7. 7. " “ ~ '~ RIS . )
A /m I\\ m_ ] . i.q..i..
! -t
0 , : ir.
3 { - bammm-.
3 1
h\ = . ‘
b ¢ 152 -
@Ne
o -
..
3TAY /
b 1113
14 |
f 130383

LASSIFIED

(

[




A3

LI oy

';{”’L;—'"ﬁwm - = R ey LR S PR
D..\,LASSEFIED| S

~31- - EW-23133 T

_ SECTION III -

RADIOACTIVE CONTAMINATION IN THE ATMOSPHERE:

Atmospheric radiation dosage rates and magnitude and extent of radicactive
contamination in air were determined by evaluating readings obtained from various
tyyes of fixed instrumentation and from operating air filters and air scrubbing
devices. The bulk of this egulpment was operated within the confines of the
Hanford Works Project; however, monitoring stations were also operated in the
nearby communities of Benton City, Pasco, and Kennewick and at several remote
locations in the states of Washington, Oregon, Idaho, and Montana., The latter
units were primarily used for determining fluctuations in natural background
and identifying activity which may originate from a source other than the Hanford
Works. A map showing the lecation of the air monitoring stetions employed in
this program may be referred to in a previous publication of this series.,

(HW 2121k.) Results from this monitoring program are discussed separately for
each type of equipment in the following paragraphs.

Radiation dosage rates in the immediate environs were computed from recorded
readings from Victoreen integrons. These units werc located around the perimetex
of the various operating arcas and .in the residential communities of Richland,
Benton City, and Pasco. Two or three units were operated neax gach area and
one unit was maintained at the residential locations. Individual readings were

obtained for each 8 hour interval throughout the period. and the averages as




A

v i

Rt

presented in T;ble I represent the mean doéage rate taﬁﬁlwtea from these
accumulated readings. (Table I is shown on the followihg page)

The average dosiage rates tabulated in Table I were comparable to similarx
measurements rgcorded during 195C and the early part of 1951. A small decreas-
ing trend was ébserved at-severdl iocations when compaiing the individual
nonthly averages during this period. Higher readings recorded duving July were
attributed to the large q@oqnt of I-131 admitted to the atmosphere from the 200
West Area diséblvers prior to July 24 (refer to Section I.) The radiation levels
recorded during July were compaxable to those measured during June when the same
conditlon exis;ed at the 200 Weslt Area. Average value; recorded during the
latter part of the quarter were generally comparable to natural background (0.3 to
0.5 mrep/24 hours) in this rcgion.

Radiation levels were also evaluatéd at each of the integron stations by
cxposing "C" type det.ichable charmbers. Two chambers wgre pliaced at each location
and the reading which indicited the winimum discharge was used to evaluste the
radiation level. Results from this monitoring program for the period July,

August, and September are presented in Table II.
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TABLE I -
AVERAGE DOSAGE RATES AS MEASURED BY VICTORESN INTEGRONS

JULY ~ AUGUST - SEPTEMBER

1951
Units of mrep per 24 hours - _ .
No. of ’ Quarterly
Location - - units July August _. Septeuber Average _
100-B Area - 3 0.8 0.k - 0.3 0.5
100-D Area - 3 - 0.3 0.3 - 0.1 0.2
100-F Area 3 0.2 0@ - 0.2 0.2°
100-E Arca 3 0.k 0.5 - 0.k 0.4
200 West Area ~ 2 0,9 0.4 0.3 0.5
200 East Area — 4 _0.2 0.1 B 0.2 . 0.1
Riverland  — 1 0.5 0.8 1.1 0.8
300 Area - 1 1.0 -~ 0.7 T = 07 0.8
Richland. _ L1 1.1 1.6 #* 1.h ~
Pasco = ___ T 1 n.8 . 0.6 _ ¥ 0.7 -
Benton City A 1 0.3 0.3 B 0.3 0.3
North Richlond Worth 1 0.2 9.3 0.5 0.3 o
North Richland Bouth 1 0.3 T 0.5 - 0.6 0.5
Hant'ord — 1 0.2 0.1 , 0.1 0.1

¥  TInstrumont readings at this location were erroneous due to faulty equipment.

i
.
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TABIE 1T :

"C" TYPE DETACHABLS IONIZATION CHAMBERS
JULY - AUGUST - SEPTEMBER . o
19513 j . _ _ C A

mrep per 24 hours

QUARTERLY
Location B July August . September ~ AVERAGE
Within -
100-B Area il 0.3 " 0.3 0.3 0.3
100-D Axea = 0.4 ) 0.k 0.4 0.4
100-F Area - 0.3 0.3 0.4 0.3
200 West Ares . 0.8 0.5 - 0.4 0.6 B
200 East Area _ 0.7 0.5 - 0.7 0.7

The average radiation levels at the stations located at the 100 Areas were
nearly identical to those measured during previous. periods; and were not indica- L
tive of any trend or change during the three month period. A decrcase was
observed ot the 200 West Area where average dosage rates were 0.8 mrep/2hk hours
during July and C.4 mrep/24 hours during September., This decrease vas apporently
coused by 2 significont reduction in the amount of I-131 discharged to the
atmospherce from 200 West Area separations process.

Detachable "M" and "G" type ilonization chambers were used at intcrmediate
locations betwaen the danford Works operating areas and in the residential
communitics around the project perimetér to determine the air roadiation levels.
Two chambers were cemployed at each location and tne minimum readings were utilized

in o momner similar to that Juscribed for the "CU" type chamber, These chambers

DECLASSFED
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PABIE ITL . . 0 &

»

RADIATION IEVELS OBSERVED WITH

U "M AND """ TYPE DETACHABIE TONIZATTON CHAMBERS
R ~JULY AUGUST SEPTEMBER - e
B 19541 - o . L
. Units of mrep/2% hours
N Quarterly Group
Location : July Auvgust Saptember  Average Average
100 Areas and Environs , A ‘ |
Route 1, Mile & 0.52 0.53 7 0.51 0.52 :
Route 2N, Mile 10 0.43 T 0.33 0.h7 0.41
Route 2V, Mile 5 0.36 0.32 0.50 0.39 o
- At White Bluffs 0.36 0.36 T 0.51 0.41 -
Route 11.A, Mile 1 0.58 0.81 1.08 0.82
Hanford 614 Bldg. 0.4k 0.50 0.41 0.45 0.47
B Intersection Rt., I & Rt. WV 0.36 0.35 0.k0 0.37
At Hanford 101 Bldg. 0.39 0.35 0.53 " 0.k42
100-HE Area 0.29 0.40 0.48 - 0.42
P-11 Area 0.65 ° 0.3k 0.50 T 0.50
100-B NR _ 0.38 O.hk 0.58 O.47
100-B SE = 041 0.35 © 0.k 0.h2
Within 5 miles of 200 Fast Area ) )
Route kS, Mile 6 . 1.24 0.7k 1.98 . 1.32-
Batch Plant : 1.73 0.53 0.k = 0.92 -
Route 1ll-A, Mule 6 0.92 0.95 0.79 . 0.89
Route 3, Mile 1 1.91 1.26 0.67 ~ 1.28 .
" Meteornlogy 200' 2.47 1.15 T 1.54 1.72
* Route 43S, Mile 2.5 h.08 1,39 0.5 . 2.09
. Redox Area - 2.14 i.10 1.15 1.7
Route 48, Mile 4.%H- 1.68 1.70 2.28 1.89 1.50
Semi~Precess Construction ;1 0.31 0.2 2,13 — 1.22
Semi-Process Construction ,2 3.42 - 2.07 2.30 ~ 2.60 -
Military Camp PSN 300 0.7k 1.33 0.92 _. 1.00 :
PSN 310 0.8¢ 0.79 1.12 — 0.90
TSN 320 0.7k 0.81 0.92 & 0.6z
S %230 (1) 1.01 0.65 1.10 _ 0.92 -
TSN 330 {8) .80 2.11 T 3.50 3.h47
Within 10 miles of 200 Tast N ) )
- Route 48, Mile 10_. ' 1.31 0.89 146 - 1.22°
Route 10, Mile 1 = 0.93 0.89 - 1.29° 1.0h
Route 10, Mile 3 — 6.12 1.73 1.87 1.20 1.28
; Route 28, Mile 4 = 1.70 2.00 1.30 = 1.67
Near 300 Aves =~ = -
Route U3, Mile 16 4,0l 2.48 1.38 2.63
Route 48, Mile 22T 0.5C 0.95 ~ 1.37 0.97
- Nexrth Richland YHorth 0.43 0.61 0.h1 — .48 1.00
North Richland Soit 0.52 0.51 0.39 — 0.45
. 300 Area - 0.30 0.53 0.49 0.51
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g‘"AB LLL; cons :
_ RADLATION LEVELS OBSERVED WITH:
"}"_AND 7S TYPE DETACHABLE

JULY=AUGUST -SEPTEMBER, -
1951 =

Units of mrep/24 hours

Quarterly GFoud

Location ) . July August September | Average Averdge IR -
Qutlying o — o
Richland - 0.53 0.58 0.55 = 0.5% ---- T
Benton City ‘ 0.48 0.38 0.b2 - — 0.43 c———

Pasco = 0.20 0.29 0.27 T 0.2% 0.40

Kennewick ’ ——— e - 0.39 0.30 o

Richland = ———— L -—— - 039 T 0.39 ----

were placed on wooden stands about 5 feet dbovg grpgnd levél.l Table IIL sum- -
narizes the average radiation levels mexsured in this mumme¥ during the quarter.

A review of the data summarized in Table III shows that mean dosage rates
+t locations near the 100 Aress und in residential communities around the
project perimeter remained essentially the same us in the pyst. In the environs
of the 200 Areas a7 mmall decrease was noted during the gquarter; the average
obtained from 15 stations locsted within a radius of % miles was 1.5 mrep/ﬁ& houxs
.S compared with 1.7 mrep/24 hours Guring the period April, May, and June.
Significant decreaéés during the guarter were observed at sever:l stations
immediately adjacent to the sepairation sreas. At Route 3, Mile 1, the July
average was 1.9 mrep/ah hours as compared to an wverage of -1.3 and 0.7 mrep/2h
hours during August ind September. At Route %8, Mile 2.5, the averige dosuge -
rate decressed from 4.1 to 0.8 mrep/zZh hours between July and September. 48 im
the previous period, the miximum radistion level cxisted 2t the Military camp -
PSN 330 where the iverage over the thres month period was 3.5 mrep/eh hours in-

cluding n 2verage ©of 4.5 nrep/24 hours during July. =
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"Gonbinmous air samples, drawa through OWE 1. £ilters, &t & Flow rate of
‘2.5 ofm for weekly periods were taken to evaludte activity density fiom fliterable
beta emitters in the atmosphere. Several days were allowed between sample
-féméval date ané counting to elimiuate significéﬂt emission from the daughter
products of thoron and radon. The results obtained from this monitoring program
are summarized in Table IV. (Next page,)
A comparispn of the date summarized in Table IV with similar measurements

obtained during the previous period indicates that current averages were lower
at nearly all monitoring locations. Maximum decreases occurred at the 200 West
Area gatehouse where the current average of 2.1 x 107 -12 Pc/cc represented &
decrease by a factor of 50 from the previous quarterly average of 9.7 z 10-11

c/cc. Maximum measurements over a one week period were obtained in July at the
200 Viest Area a% the Redox Staﬁion and 200 West Area gat;house where values were
on the order of 2 to 3.5 x 1011 )w/cc. These moaximum values were significantly
lower than the maximum weekly average of 1.3 x IQ"?/pc/cc observed during the
previous quarter. A review of weckly measurements showed that nearly all higher
concentrations occurred early in July, during the same period that the silver
recactors at the 200 Vest Arca were not offectively reducing the I-131 emission™
In general, the valucs obtained during the month of September {on the order of
10“13‘ﬁc/cc) wefe comparable to averages noted during the month of April when

the silver rcactors wore operating abtout 99 percent efficiently. -

¥ ) ’ N - i w3 ,f;
2 - . . . »tm,», ,&&g&l’,i;@w mmﬁw i Sl R e




200 Areas anﬁjﬁiainity

200 East South Wast
200 Bast Tower 16
20C Dast, Semi-Works
200 West, Tower #4
200 West Gatehouse
200 West Redox Area
Gable Mountain

200 Dast Tower #15

100 Areas and Vicinity

100~D Area -
100~H Area .
Hanford 101 Bldg.
Hanford 614 Bldg,
White Bluffs -

300 Areq

300 Area 614 Bldg.

Out;m_ﬂg _

Richland

North Richland
Pasco =
Benton City -
Riverland .

1

39
4O
ko
20
43

104
34
31

20 .

Th

30
70

19

16

10

12
kKD
18

6
13

¥ Measurements were not obtained during

'gexvice,

. 167
17
19
?
13

the period due fo interupted electrical

58
81
118
65
206
k61
a7
81

Lk
66
19
17
32

12

(&

23

28
8
24

3hh2
128

110
1k
66 .

31
3

ho .

356
100

134

13"
99
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K&éiﬁionafzevaluations of the activity density from Tilterable beta emitters

Ce .

" were obtained by counting the small filters which were removed from .dual air

LY

monitors located in the 200 Areas and at three elevations on the Meteorology
Tower. These filters were exposed over a one week period and counted in a manner
similar to that used for locations described in Table IV. The results from

this program ﬁre summarized in Table V., (Wext page.)

The results obtained from counting the filters from the dual air monitors
reflects a general decrease comparable to that observed when evaluating the data
from the singletunits. Several of the locatlons showed Values which were slightly
higher than expected for the month of September; however, some of the higher
concentrations during the latter part of the quarter were associated with
meteorological conditions which dbrought the upper air nasses to & gréund level - -
in the immediate vicinity of the 200 Arezs. Data obtained at the Meteorélogy
Tower showed ground concentrations to be greater than those at elevations of 200,
and 400 feet, For the second consecutive gquarter, the ground level coucentration
was approximately twice as great as that observed at the 200 and 400 foot levels,
vhereas the mean concentrations at the latter two leveld was nearly identical
during each of the three month periods.

The program inaugurated during the previous guarter to determine the
. activity density of alpha emitters in the atmosphere by counting the filters
obtained from locations listed in Tablés IV and V on standard counters was
continued during the period. Table VI summarizes the results obtained from this

program. (Refer to page 4l.)
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TEOLASSIED

Beta Emitters ~ Average Activity. Density X IO?K&'

Dual Units ' Quarterly  Max;

Location o July August September _  Average

200 West Zast Center #1 ~ 2040 86 151 . 596

200 West Bast Center i2 30k 32 25 B 1

200 Rast Southeast f1 o 43 k2 = 52

200 East Southeast #2 3Y4 40 59 Lk

200 Hast East Center i1 96 57 . 82 = 7

200 Bast East Center #2 62 7L . 71 - 68

2707 ©A 5 126 68 212 = 130

2707 B4 - fe 127 72 113 - 102

Meteorology Tower — _
Ground level 132 . 676 52 — 287 2578
200! ‘lével . 57 57 36 _ 53 16k
Loo' level _ 99 50 _ 32 s 59 208

Although trace gquantities of alpha emitters were detected at nearly all
locations during isolated one week periods, the average activity density from
this source.was less than 8 x 1013 Fc/cc at 21 out of 30 representative locations.
Positive averages were on the order /o:f‘ 1to 3 x 10-1% /ac/cc and in the majority
of instances were weighted by high values obtained from monitoring over one
individual weekly period. A comparison of. the results summarized in Table VI
with similar data from the previous querter was not indicative of any significant
change or trend.

The activity density from I-131 in the atomsphere was measured by passing
2,0 to 2.5 cfa of air through caustic scrubbers for a one ﬁeek period. The
scrubber samples Were analyzed according to standard procedures used in the
control leboratery (HW 20136.) The resulbs obtained from this monitoring
program during the 3 month period are summarized in Table VII, (Next page.)

Although the mean activity density of I-131 in air showed no significant
change compered to the average of the last quarter, except at 200 West Gatehouse

and the 300 Area, two significant trends were observed. The average concentra-

tion ehowed an overall decrease by a factor of from 2 to 5 in the immediate




 IABLE VI
AIR, FIL’I"'R -MONITORS .
JULY . AUGUST % SEPTEMBER
= 1951
= - Adpha Emitters - Activity Density x. 2040

Number F[g_c_
i i - Samples Maximum / , Average
.. 200 Bast Southeast 13 _ <8
200 West Tower #b 13 B <8
200 Rast, Semi-»Wor}‘s 12 29 <8
200 * ast Tower $#16 13 16 = {8
Gable Mounte.iz_i 13 19 <8
. Richland _ . 12 2.19 _ 28
" - Pasco 12 - 34 9
300 Area 7 13 26 _ g
100-D Area 13 z0 - 8
“ 200 West Gate - 12 65 ” 13
Benton City 13 . 8 o <B_..
Hanford 614 Building 13 ‘ 1k <8
White Bluffs _ 13 29 = <8
North Richland North 13 - 10 . <8
200 West Redox Area 7 16 - <8
100-H Area - 13 63 - 24
Hanford 101 Building 13 < - ’ <8
Riverland - 13 8 - <8
200 Bast Tower ;15 13 15 = <
N Meteorology Tower, Ground level 12 35 B 11
. Meteorology Tower, 200! level 13 35 <8
Meteorology Tower, LOO!' level 13 i O <g
- DUAL MONITORING UNITSH T T - _
200 West Mast Center 1 13 T 68 _ 31
200 West fast Center ;2 ‘ 13 o 5k : 13
200 ast Southeast 31 - 11 10 : <
200 fast Southeast ;2 - a3 <8 o <8.
200 Tast 2707 FEA Building ;*1 3 13 N <8
200 East 2707 A Building #2 13 . 10 - <8
200 Kast Bast Center ;1 13 il bl <8
200 Bast Tast. Center ;}2 3 9 - <8.

¥ THese units are operated alternately at a given location, eact unit repro-
senting operation during 50 percent of the month.

e




AVIRAGE ACTIVIT

TSN R s -

Tos1
Activity Densiby % 10°12 nc/cc
7

Quarterly  Maximum.

Location - July August September  Average  Weekly

200 Areas & Vicinity ) ) — —

200 Tast Southeast 1.0 ~ 26.1 40.9 T 4l.h 165.6 -
200 Bast Tower ,16 135.5 279. 102.2 181.0 1939 .k -
200 West Gatehouse_. 108.4 2.6 10.6 39.8 188.2 S
Gable Mountain - 15.7 1. 3.4 T 6.h 33.9 ° .
Cutlying Locations i

100-E Area _ " 6.1 0.6 1.2 2.6 10.1

300 Arec - 2.1 1.4 1.k 1.6 5.9

Richlard - . 1.0 2.3 5.2 . 4,5 17.5

North Richland 7.2 0.9 17.1 7.8 63.6

Benton Civy = 8.0 - -0.3 O.b 2.7 12.8

environs of the 200 Areas during the moath of July and continued through Auvgust.
Concentrations remained essentially the sane during_July aﬁ_in June at_residen—
tial locations.but general decreases were observed during &pgust when the activ-
ity detected in residential regions was approximately 3 times lower than that
observed during July. This decrease was attributed to a reduced amouht of .

I-131 admitted from the stacks, @ Increases were observed gt nearly all locations _

during the month of September; in general, Septembér averages were from 2 to 5

times greater thaﬁ those observed during August and was caused by adverse
metecrological couditions. A
Atmospheric evaluations of the maximum concentrationg of I-131 at ground
level were made by employing nerteble hand sciubbers at locations where visual
observations indicated the vossibility of extreme @eposit{éni A total of 90
samples were collécted from the immediate vicinity of the 200 Areas during the ‘
three month period. Average activity demsity from I-131 in these samples was
1.6 x lO'B/pc/cc with maximun measuremcents on the order of 5.7 x lO"T/pc/cc. A
comparison of these values with previous measurcments indicated that the average

activity was lower by a factor of 2 during this period although maximun

measurements were = to 5 times higher than those observed during the previous
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'_Y'moxith x%ériod. The higher 00n_<:ent:;'ai‘:ip'3':és.- were’t:ﬁi_‘oserved during the month
of July at ﬁ;;ch time the average activity from I-131 in b1 portable scrubbers
samples was 3.6 x .’1.0"8 _uc/cc.‘ The July measurements were significantly higher
than those taken durin; the following month when the average activity in 40
samples was on 5.3 x 10~10 uc/cc. Twenty-nine of these samples were above
ltolerance limit of 3 % 10“9’Pc/cc during July, whereas only onc of the August
samples showed a valuce above tolervance, ) -

Mobile equipment was used on ane occasion during August to determine the
mean activity from I-131 over a oic hour collection period.” The activity
density averaged 1.0 x lO“B/Pc/cc in this instance. ~ -

Several spot samples to determine the activity demsity from filterable
beta emitters. in the atmosphers wore taken by using an air filter in donjunction
with a portable hand scrubbor. Ths activity density from filterable beta
emitters ranged frem 1 to 1.5 x 10’9‘fc/cc near the 200 Arcas.

The number of radioaqtive partiéles in the atmosphcre was deitermined by
exposing the small air filters obtained from the locations listeq in Tablce V,
VI, and VII to type X X-vay film. In addition to these filters, a number of air
nmonitoring stations were maintainced for the specific purposc of determining the
number of radiocaciive varticles in air., The latter stations reproscented
locations in and near the 200 Arcas, at various elevations on the Metoorology
Tower, al the Plant perimeter, and at remote spots in the states of Washington,
Orcgon, Mentuno, and Idano. Film exposure periods were 168 hours and the number
of particles were determined by ccumting the number of darkencd spots on the
develoned film. Tables VIIY, and IX, and X summarize the results from thoe

particle monitoring program for this period.
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200 43R 3

L5 o
200 ESE Twin #1 _
200 ESE Twin #2
27072A Scaler -
270724 Scaler ;2
200 & Twr. 86
200 EEC Dual 1~
200 EEC Dual ;2

200 West Area = .
200 WiC Decade ~
200 WEC Scaler ;1
200 WEC Scaler 2
Redox ]
200 W Twr. 3
200 Ares Environs
Meteorology Tower

Ground level ..

200! level

400! level
Gable Mtn. Decade
Hanford 101 Bldg.
100-H SE -
100 D Area . _—_
Hanford 61k _
White Bluffs _
300 Area _
Adjacent to Environs
EBeaton City o
Pasco -
North Richland North
Riverland -
Richland Decade
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Tiocation
200 Rast Vicinlty

2704 Outside
H. I. Garden
BY S% =

‘BY NB

"B" Gate _
222-B Outsilde _
2701 Outside

2704 Inside .
221~B o
222~B Hall -
222.-B Lab.

2701 Inside

200 West Vicinity

2701 Outside

2722

" Gate

222-T OQutside

231

South Guard Tower

West Guard Tower —
2701 Inside o
272

222~T Hall

222-7 Iab.

|l

Meteorology Towexr -

" - —_— atv  * m—n

3|
50!
100! L
150¢
200 _
2501 }
300!
350! N
Loo!

‘Units .of 10“3‘yarhiclea/meter3

Total Voluine

'of air
samgled
Lo . July
7558 19.0°
8275 43.0
gh72 58.0
9150 17.0
8769 45,0
9133 56.0
9088 24,0
8671 23.0
5853 100:0
9.67 190.0
5048 840,0
10639 39.0
8598 240.0
€ D0 83.0
8930 67.0
9112 190.0
8797 72,0
7935 26.0
8552 28.0
10299 190.0
4909 " 13.0
9176 140.0
9.54 810.0 -
36737 16.0
36737 ~4,0
25611 27,0
23517 41.0
26474 54,0
2L642 31.0
20131 43,0
20853 4,0
1hoih 43,0

- ——eron -

Auvgust September
23.0 12,0
45,0 39.0

24,0 29.0
18.0 20.0
56.0 3,0
95.0 120.0
48.0 17.0
" 28.0 34,0
18.0 25,0

140.0 210.0

3050.0 14000

55.0 1.0
180.0 110.0
110.0 120.0

89.0 87.0
280,0 170.0

7,0 42,0

1,0 12,0

27.0 19.0

74,0 65.0

38.0 ~ 51.0
260.0 ~ 180.0
680.0 1100.0

14,0 11.0

11.0° 10,0

15.0° 7.5

22,0 13.0

19.07° 1&.0

19.0° 5.2

13.0 5.6

19.0 T.1

23.0" 9.3

‘Third = Second .
Quarter .Quarter
Averages Averages '
1051 lggaw
19.0 13,0
43,0 26.0
17.0 83.0
18.0 20.0
49,0 20.0
92.0 52.0
30.0 18.0
28.0 12,0
35.0 28,0
180.0 110.0
1200.0 2820.0
38.0 15,0
170.0 35.0 °
100.0 34%,0
82.0 17.0
220.0 120.0 "~
54,0 28.0
28,0 11.0
25.0 11.0
120.0 26.0
50.0 15.0
200.0 95.0°
840,0 430.0
13.0 543
1.0 4.3
15.0 4,6
24,0 5.5
30.0 oo
19,0 6.1
. 18,0 5.9
2000 l(‘.e
24 .0 6.0

BERO
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SUMMARY
JUZLY = A

Units of 10-3.

particles /metérad

‘Liocations Jotal Volume Third : Becond,
' “of.air’ Quarter ‘gQuarter.

,sag@aéa » 1951 _1951

o’ duly August September Averdge Aveérage
Axea Locations o
100“B Area - 3»'1"17 18 00 11. -O l 06 10 .O h‘ 0 W
100-D Area _ 7956 0.6 5.5 2.8 2.6 18.0
White Bluffs 29529 18.0 1.2 1.7 6.1 3.1
100-F Area 35955 19.0 13.0 5.7 12.0 6.9
300 Area 37502 17.0 6.8 3.0 8.6 7.2 F
Hanford 101 Bldg. 3357% 3.5 7.8 1.1 4.8 5.2 )
Off-Area TIocations
Benton City, Wn. 3570Q 13.0 6.9 0.7 6.7 5.2
Pasco Wn. 37h51 20.0 7.1 1.3 9.3 5.3
Richland, Wun. " 321h7 7.6 6.9 2.5 5.4 6.9
Boise, Idaho 8793 6.9 29.0 L.b 22.0 15.0
Klamath Falls, Ore. 8369 7.8 15.0 1.8 17.0 20.0
Stampede Pass, Wn. 1003 0.5 * o * * 2.7
Great Falls, Mont. 7133 0.9 10.0 0.4 4.5 6.2
Walla Walle, Wn. 9811 12.0 7.3 0.4 13.0 6.9
Meachsm, Ore. 8624 8.2 12.0 3.1 17.0 6.0
Lewiston, Idaho _ TL29~ 3.8 27.0 1.3 14.0 8.3
Spokane, Wn. 361h2 7.8 9.0 1.k 6.1 4.8
Kennewick, Wn. e X xH *e * *
Yakima, Wn. *¥ *¥ *R *% *H *H

¥ This data not representative.
%% No data aveilable.
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' the results swimarized infigﬁgggﬁf" e

=

o “particlés in the atmospher:c showed an overall increase during this period. In E
general, concentration. during July werc approximately 2 times higher than those
observed during June, with several of the individual stations showing increases

by a factor of 10 to 12 above Jund meosurements., Incrceasés were also obscrved

at all 2levations of the Meteorology Tower during July ond some particles worce _
deteeted on the é;lters received From all remote stations in Washington, Idaho,
- Montonc, and Orcgon. These increascs during July were significant as comparaed
to dato measured during the first two months of the previous gquarter and werc of
guestioneble significunce when compured to June valucs., Higher concentrations
had been observed. during tho wmonth of Junc and detailed data analysis indicated
that the cause for the excessive number of porticles was due to o source other -
then the Hanford Works. (HW 22072.) The higher levels observed during July
were an apparent continuation of the lotiir source of particle deposition. Small
' decrenses were noted at many of the stations during the month of August; however,
the bulk of the dota wes not significantly different than that of July. In one
excepted czse at Lewiston, Idaho, the perticlc concentration overcged 3.h x 1072
particlos/meter3 during the woek ¢nding August 3. This wos an unusually high
value for this locotion. Decreases were obscrved during Sceptember when the
average particle concentration was found to be on the order of 1 to 2 x 10-3 _ T
particlos/meter3 ;n the reesidenticl areas ncar the plent. Decreasus were
observed ot remote locations wheore the avercge number of porticles in the atmos-
phere bowaxrd the latter part of the quurter was comporcble to that around the

project pevimeter.

SECTION IIX -
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SECTION IV

' RADIOAGTIVE CONTAMINATION IN HANFORD WASTES

Over 750 liquid and 200 solid samples were obtained from the various waste
zones in the 100, 200,-.and 300 Areas to determine the activity density of alpha
and beta particle emitters in Hanford West sources. These samples were analyzed
according to standerd control laboratory procedures (HW 20136) and the subsequent
counting rates were corrected using standard corrections for geometry, weight
and volume, and decay (HW 22682.,) The direct measurements were supplemented
with portable instrument surveys which were performed around the open waste
areas and over the adjoining terrain. Special sumaries covering the results of
this program for. the 100, 200, and 300 Areas follow:

100 AREA WASTES:

Nearly 250 samples were obtained from the outlet side of the 107 effluent
basinsg in thé 5_;ile arégs. Tﬁe activity measured at these samples represented
a direct evaluation of the activity discharged to the Columbia River from the
100 Areas. These samplcs were analyzed within 16 hours of the time of collection
and in all cases the results vere corrected for decay to sampling time. A

summary of the results obtained from this program is presented in 'fable I.
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= No. Alpha mit‘%‘era ' Beta Emitters

Stmples  Aversge Activity.Density Activity Density x 108

dig/min/liter’ uc/cc
Tocation o i ‘ Maxin Average
100-B Avea . Ly <8 3.8 1.3
100-D Arec . 39 <8 _ 1.8 1.0
100-DR Area 53 <8 5.0 L.k
100-F Area . 52 <8 - 6.4 1.4
100-H Area 55 8 . _ 3.1 @.9

The higher levels of contamination observed during the past several months
continued and in many cases individual semples exceeded that noted in earlier
measurements, Small increases were noted in the average activity density from
beta emitters in each basin; maximum meosurements also exceeded those measured
during the period April, May, and June of 1951. The direct cause of the
increased activity was not definitely established, however a partial explanation
may de attribq?ed to the operation of the 100 Area piles at higher power levels
thon those used during the previous period. An examination of the month to month
trend within this dato indicates that this activity densidy from beta emitters
was lower in the earlier part of July than it was during August and nearly all
maxinum mecsurements werce obtoined during the month of Seplember. Table II
sumorizes the month to month increase. - -

TABIR 1I . B
" AVERAGE RADIQACTIVE CONT.MINATION IN THE 107 BASINS
BET4 EMITTERE ~ ACTIVITY DENSITY X 10% pc/ce

/
Location _ July August = September
lOO'B Area _ 9»3 lla‘.{ 18.0
100-D Area 7.4 8.9 12.6
100-DR Area - 10.9 7100 7 19.5
100-F Ares 10.5 B 13.2 16.2
lOO“H Aren 509 508 lh‘ol

.....




M ‘the past, tricé guontities of alpha emitters Were detected in isolated’ samples

but yere not confirmed by resumple in samples obfolned from downstreaa locotions. 3
Values in these isoluted cases were essentially on the o¥der of 6 to 20 dis/min/- :?2,
litver.

All somples collected from the outlet. of the basinsg were anclyzed for
uranium by o fluorescence method (HW 20136.) The uverage activity from this

- source was less.than 5 ug/liter at all areas with only ohe sample collected from

the 107-D basin (14 pg U/liter) showiug o significont gquantity. Plutonium

neasurencnts weré performed on spot samples frop 2ll basins and ?n all souples

which indicated Yrace quantities of nlpha cctivity. The only silZnificant result

obtained from these measurements was from o sample collected on July 17 from

107-F basin which indicated a value of 14 dis/min Pu/liter. As previously

stated, this mcasurement was not confirmed by any other scaple. Two one gallon
i samples were coiiected frow each b¢§in oﬁtletvéacg montﬁ?gnd anelyzed fér the

activity density from alpha emitters of polonium. In all cases, the activity

from this source was below the deioction linit of the ueasurement.

Eighty-seven samples were coliected from the Blology Farm waste in the 100-F
Ares and analyzad for I-131. The aversge activity densifty freom this source over
the three nonth period was 3.3 x l0“6/Pc/cc (moxisen ncasurements of 2.1 x 10-2
/Pc/cc) which is equivalent to approxinotely 0.5 me of <131 &ischarged to the
river daily. These values reprascit o significcat decrease when compared to the
previous guarters average of 1.5 x 10'5‘30/00, {paximu: neasurenehts. duiing
the previous period were on the order oé 5 x lO“u uc/ccf*dnd correspond to the
decreased amount of I-131 used for experimentation at the farm. Troce gquantities
- of this activity were detected at a river monitoring locotion nems the Hanfor

Ferry (refexr to Section V.)

P




ﬂctivity densiE§_fron alpha and veta enitters 18 1iquid and solid saiples

obtamed fron the open waste ponds and ossociated waste ditches in -the 200

Areas: -

TABLE IIT

RADIOACTIVE CONTAMINATION IN THE 200 AREA WASTE SYSTEMS

Incation

T Swanp
U Swonp
Laundry Diuch _

231 Ditch -

200 E "B" Ditch

200 It "B" Swanp
234-5 Ditch

200 B Retention Pond
200 W Retention Pond
234 Retention Pond
Redox Swanp * -

T Swoup -
Loundry Ditch
200 E "B" Ditch
200 E "B Svwaup
234-5 Ditch
Redox Swanp ¥

JULY - AUGUST - SEPTEMBER

1951

—— e

LIQULD SAMPIES

Alpha Enltters

Beta BEpitters

24
12
39
26
12

3

SOLID SAMPLES

dis/nin/gran

470
b6
28
-1

280
<6

34
15
<6
<6
L
<6

No. Activity Demsity  Activity Density x 107
Sanples dis/nmin/liter uc/ce
o Moxirun Average Moxgiy Average )
36 3L . 8.5 2.8
2k 17 7 4,3 <1
2l 29 10 - 7.3 2,3
24 28 10 Tl 1.6
39 97 6 35. 9.2
26 A7 B 21, 8.1
12 7 S 4.8 1.0
50 33 . 6. 7. 16. ’
46 L8 b6 12. 3.9
12 96 31 . - —— -
3 <6 o hoh 2.8 .

Activity Density x 10”0

18 . 3.5
52 12.
1080 160,
360 98. -
23 hh
15 6.6

% Sonpled only during the nonth of Septerber.

A comporison of the results summarized above with sinilar nceasurenents

obtained during the previous 3 month period i nu‘catps very little chonge in the

negnitude of activity in 200 Arec wastes.

" The only significant difference - .

oceured in measurenients which represented the 200 Fast Area B ditch and B Swaup.

Solid somples collected from these sources indicated walues exceeding previous

N RROgE X N . s v-».'a‘- 'i.-
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nagnitude have been observed in isolated cases during the past’th or thrde
yeaxs, The dircet cause for the g;gher contanination hos not been cestdblished,
since the process wobter discharged to the B swaup via the B diteh did not, as
Judged by spot sanples indiccte higher then normel activity densities.

Sanples of waste fronm all locations listed in Table II were also analyzzd
for uranium.A Tfﬁce quantities.of this activity were found in isoloted cascs
at the T and U Swgnp, 234-5 ditch, 231 ditch, and Ldundr ditch. Mexirum
neasurenents were noted in the laoundry ditch where liquid samples showed volues
approaching 2o)pg U/liter and solid sanples obtuined fron the edge of the ditcr
showed values of. *,/pg U/gn. The .ver.ge anount wos )/Pg U/llter and 9/pg U'gn
in the liquid and solid unterial, rospectively.

Portable ifAgtrunent surv.ys zlong the west ditches and ponds in the 200 East
Areca indicated that the nean radiation levels woreé above.bachground in the B
ditch and B Swamp. Maxinun readings were obtained over fmd in the vicinity of
the inlet to the B swuup where levels showed 10,000 c/u during the latter port

of September, During the carlier part of the quarter, instrunent readings ronged

fronm 2,000 to 8,500 c/u =t this location. Scveral locotions which were surveyed
repetitively along the B ditch showed values ranging fron 200 ¢/= above badk-
ground to 8,000 ¢c/u cbove background throughout the period. Conparuble surveys
in the 200 West arca ot the T ditch and T swarip showed that the rodiation levels
were on the order ofl.background and ncximum readings were about 250 c/m above
background. In one isolated cnse, however a value of 1,200 c/m was detected
necr the T ditch. —

Iend surveyé rerforned over tiaeconen terrain outside the exclusion area T
but within the confines of the 200 cxecs showed genercl radistion levels to be
on the order of background (VGM) in nos” locations. Maxirum values werc on the
order of 40O to 500 ¢/ during the earlier part of the qucrter when o rother

heavy I-.131 d99091tloa wos detected by direct saupling nmethods. The instrument




8. sunmarized for wasﬁe zones and open terra;n de .gt Tepre

sent any

e fo- the heovy weed growth along the edge of the ditches. Moxirm radiction
levels were on the order of 50,000 to 75,000 c/o (VGM) at the P ditch inlet ond
o maxirum dosnge recorded throughout the thre: nonth period was 25 urep/hr near
the P ditch inlet. Rodiation levels were generally less than 6 nrep/hr at spot
tonitoring locations along the N and R ditches during the gquarter.

300 AREA WASTE: o . - _

Table IV swmorizes the results obtained from the radiochenical annlyses of
liquid and solid scuples obtoined frew 300 Arec waste sources. Considexable _

filuctuation was observed when reviewing the results obtained from sempling the

300 Area waste sources. A generzl change in pond  usage contributed to some of

. this variotion as the old pond wos not used during the latter port of the quarter.

Somples obtained from the inlet representéd seep&ée ééur@es:rdthef'thun the
ectual waste effluent from the 300 Ayeo Process wc e liig. Somples fron the
300 Area waste line showed o general decreasc inhpverall;ylpha activity with the
current ncximun neasurelents being about o factor of & 5 lowelr than tiose T
previously observed. Essentially, uraniw was found tojie the predouinent con-
taninant in all sauples that showed detectable guantitics of alpha enitters.

The sonples obtained from the 300 Arca waste line were also analyzed for
thd activity detsity of the alpha cnitter of plutonium. The ucan activity from
this source in 55 analyses woas 35 dig/iin Pu./liter. The latter value wos
approxinately 3 tines higher than thet normally found; ﬁ;wever, the average

- of 35 dis/min Pu./liter was not significontly different frow the previous

Ao quarterly average of 27 dis/min/liter. -

X = -
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SECTION V

. RADIOACTIVE CONTAMINATION IN THE COLUMBIA RIVER

Nearly LOO samples were collected from representative locations along the
Columbia River and analyzed for the activity density from alpha and beta emitiers.
In general, thesc samples were obtained from control locations at a frequency
of one sample per week and supplemented with special samples from intermediate
locations during;periods when the mean activity density showed significant
changes. 4 map showing the locations from which the routine samples wers obtain-
ed may be referred to in a previous document (HW-21214) aind the procedure which
waes used to determine the various activity concentrations appears in the Control
Laboratory Standard Procedures Mannual (HW-20136.)

The contamination measurcments obtained from the Columbiz Ruver were supple-
mented with background studies, obtuined from samples collected above the 100-B
Area, and from nearby tributaries such as the Yakima and Snake Ravers. Conbrol w
sampling wis maintained on a duily basis at a location near the Hanford Ferry
vhere the maximum contamination has been found in the past.

A sumnary of the resulis obtained from the radiochemical analysis for the
activity densit& from gross beta emitters during the three month period is

pregented in Table T, )

i
-
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“I‘ABII: T
= AVEREGE ACTIVITY DENSITY OF GROSS. BETA: EMITTHERS

) TN THE).COLUMDIA RIVIR o
. - JUTY - AUGUST - SHPTEMBRR
LG5

Aczivity Density x 10'8

c/cq B A
Mazinur

Iocation last Measureuent
July. Hugust Sepbenber Quar'ber Quayter This
Average Avercge Averoge Average Average Quurter

Wills Ranch ~ S ] & 5 p <O
100-3 181 Blag. & & 5 =5 <5 5
Allard Punping Stoation <5 8 B .6 12 23
100-D 181 Bldgs- 15 28 ho 230 29 T 108
100-H 181 Bldge 22 92 152 89 65 217 -
selow L00-H 556 170 350 201 156 604
100-F 181 Blag. 86 174 406 267 134 L6l
Below 100-F - 106 182 328 212 206 443
Poster Ronch 4o 51 % _50 62 . 67
Honford South Bank 129 384 600 275 W5 1135
Hanford Middle - . 92 199 396 218 192 457
Honford Horth.Bank - L5 90 227 115 95 357
300 Area - e 185 216 168 117 hoe
Richland 61 113 211 112 95 293°
Highland Puap Station L7 a3 176 105 69 259 X
Pasco-Kennewick Bridge ) )

Kernewick side 40 83 136 86 60 170

Pasco side 34 3 ke 134 - 69 63 187
Sccajawea Park b 20 90 43 36 - 137
Mclory Dan - 20 . 32 . 56 33 .25 70
Patterson AR 25 Cha 2% 19 - 55
Snake River Mouth <5 $ <5 ) 5 T
Yeliiia River M. wtlh 5 < O -85 5 & T

¥ Sonpling ot this lccation was discontinued during Septenber.

A couparison of the guarterly averages swmoarized in Toble I with the
avercges representing the preovious three nonth period indirates that the averoge
activity density from bate enitters in the Coluubia River increased at neoarly
all locatlons during this period. This increase is furbtuer reflected when
reviewing the individusl avercges Tor the thred ucnths of the period; the
peasurenents obtained during July werce considerably lowcr than those obtained
during August and Septenber. This overall increase was o dlrect result of o
highly significant decresse in the nean flow rate of the Columbia River during

the threze nonth period. (Figure 11) Moxinun flows were necsured during the early




lower flow rate of the river caused & reduction in the dilution ratio of xiver™
water to plle effluent water and thereby caused an increasge in the concentra-~
tion of the gross beta emitters at locatlons below the 100-B Area.

A comparison of the current values with those measured durnng the same

- three month period in 1950 also shows thal the magnitude of the conteamination . ﬁ:ﬁ
in the Columbia River was higher during the year 1951. Three factors which tend
to influence the higher readings during 1931 were (1) edditional activity was
admitted to the Columbia River frow the operation of the 105-DR pile in 1951.;
(2) the power level of the % pile areas was higher during 1951 than 1t was
during 1950; and. (3) the minimum flow rate of the Coluwbia River during the 3

- month period w35:5h7,000 gallong/second as compared with a minimum flow on the

order of j63,000f§allons/second during the same period in 1930.

A comparison of the magnitude of activity obsexved at a given location with
that observed at any other location on the river indicates that the diepersion
and distribution pattern followed by the activity was essentially the sane as
that noted during:previous periods. Meximum measurements continue to prevall in
the region inmediately below the 100-F Area and in the vicinity of the Hanford
Ferry where the bulk of the activity tends to adhere to the south (Benton County
shore) bank of the river. The nuximum measurements tabulated in Table I
represent values which were obtuined during the month of September when the flow

rate of the Columbia was at the minimum for the period.

» —
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Jdetection limit_(§ x 107 /Pc/cc) of this measurement, These values were in

CLF\SS!FIED

g aioz.ctivlty from beta emittersf—b,u,‘,

P

¥ Simr

,from samglés obtained at Wills Ranch above the IOQ*B Area was ‘below the

good agreement_ﬁith the ba kground observed in the Yakima and Snake Rivers which
also averaged 18ss than 5 ¥ 10°0 Pc/cc.

Speclal ssmples were obtainéd twice each week from-a location ncer the
Hanford Ferry and analyzed for the activity density from 8-day I-131. One
source of I-131 in the Columbia River is the waste disecharge at the bioclogy farm
at the 100-F Area, The activity density from I-131 in the Columbia River at
Hanford averagéd about 2.0 x 10’7 pc/oc during the period. Agein, nminimum mean
values were obtained during the month of July when the averege activity density

8.

was 8.1 x 107" Jic/cc and maximum measurements were observed during September
when the mean activity density wes 3.0 x 10“7/Pc/cc. Maximum results from
individual samples showed the activity demsity from I-131 to be on the order of
h,0 x 107 c/cc, however, onc exceptionsily high samples indiceted a value of
2.1 x lO“é/Pc/Qc during Scytewmber.

The activity density from alpha emitters in the Columbia River averaged less
than 6 dis/min/liter at all of the locations listed in Table I. On several
occasions individual socmples showed trace quantities of “this aclivity on the
order of 6 to 15 dis/min/liter; however, these measurements were not confirmed
by resample or_by samples which were obtained from othgr downstream locations.

Five sonples of river wiier were obtoined from Bonneville Dam during the
guarter. Thoe activity density from alpha and bete emivters in these samples
was below the dotection limit (less than 5 x 10=5 uc/ce) in each sample analyzed.

Mud samples were collected weekly from eoch cf 15 control. locations along

the Coluwbia River and from 2 loccetions on the Yakima and Snake Rivers. Two

samples were obtained during each collection; one sample represented the mud ab




nccording to the statidard procedurés described in HW-20136, A sunmary of the

results obtained from these measurements for the agtivity density from betae
enitters is presented in Table II. T T e
TABIE 11

RADIOACTIVE CONTAMINATION N COLUMBIA RIVER MUD SAMPLES -
JULY - AUGUST - SEPIBMBEK

T 1951
Beta Boltters -~ Activity Density X 10=0
Re/gron
Iost Maximum
— dJuly Augus® Sept. Quarter Quarter This
Lecobtion = Average Averoge Average Average Average  Quarter
Wills Rench, Shore 1.4 1.0 2.7 R 1.6 (.0
5' out  _ 1.2 IR S - I ¢ 2.9 .37 38
Allard Pumping Sta.,Shore 1.3 ToXL 3.0 .2 1.4 5.9
5! out 1.8 <1 .23 3.2 1.4 9.3 -
100-H Are:, shore 1 P § 2.5 3.0 1.5 oy
51 out - 2.3 ! 8.9 A7 1.5 19,3 __
Below 100-F Ares, shore 1.4 - 1.7 3.7 6.0 3.3 20.3
5! out . _- .y 1.3 10.6 “T.b 6.1 17.1
ichland Dock, Bhore 1.3 2.0 R 5.8 1.8 16.3
57 out . 2.0 6.6 6.9 1.8 18.1° -
300 Aren: shore_ 1.8 1.8 - 5,0 4,6 2.0 3.5
5! out = - L 1.k 8.7 k.2 2.2 9.5
Tasco Bridge (Fasco fide) 1.3 Ll.0 3¢5 .3 1.h 8.3 -
3 out - 1.2 1.0 2.4 3.9 1.4 8.6
Tasco Bridge (Kenn. Side) 1.0 Lo 3.1 3.7 1.4 7.3
5! out - 1.1 1.3 2.9 3.5 1.7 Gy
Honford Ferxy, shore 1.7 1.0 k.5 5 b 1.5 9.0 7
51 out 2.7 LYY O 940 1.7 35.8 --
Highlend Punping €t. shore < Lel k5 By o4 6.9
51 out 1.6 1. 3.9 4.5 1.2 6.1
Byers Landing . L% i, G 4,3 - k.8
Sacajowea Fark 5' out 3 -1.0 T B.6 1.7 21.6
Patberson, 9¢ ont 2.0 <1 3.0 b3 1.5 1.
MeNary Do, 3! out c 1.9 <1 e 3.0 1.6 5.0
Snake River Mruth, 5% out 1.9 1.1 R 1 1.2 9.5

The activity demsity from betu emitters in mud collected during July and
Avgust was nearly identical in magnitude to values measured during the previous
month of 1951,  The values tabulated in Table II for this gquarter indicate a

higher concentration of rodio contaminents bub due to a re-evaluation of

RIS




};'%xations o6 previously noted. OCorrxections cpplied to the dote lpcluding -« re~

evalunted self-absorption factor and o spread sowrce factor resulting in =

change of about 60% were effected September 1, 1951, If the application of

thege additional correction factors were considered when comporing a2ll rceaults
suinarized in Toble IT the magnitude of beta enditters in mud sanples collected -
along the Cclunbia River during July, August, ond Septceuber would be coupareble

to that obzervid during nearly «ll three~nonth periods <in the past. T

The activity density of alpha emilters in mud sonples collected frow the -
locations shown in Toble ITI avernged less than 4 dis/min/granm at all locations.
In igolated coswes individuel neasurcrents showed values between 4 and 10
dis/min/gram; however these wore not cont'immed by duplicute oy subsequent
sanpling. - -

Five mud semples obtuined from tiae wuse of Bonneville Deawn showed values
ranging from 4.2 x 1070 pe/grair to 343 % 1072 pe/gran. These valuee were not
significantly aiffurentlfrom tizosz observed at bacxground locutions in the
upper waters of the Colunbia and in the Yakino nnd Snnke Rivers. Alpha activivy
in nud semples frow Bonnevilie wns less thon 6 dis/min/gron in all sauples
analyzed. - ’ Co ’ Z

Weekly saomples were obtodined froni the raw woater in the river oxport: line
at wach of the Hanford Cperatinpg Arcas. This woter originates from the Colwubia
River and is conswicd as sonitary water in the opewnting wcreas after purificaticn
and chlorination. Toble 71 swrierizes the results obtoined from the radio- :

chenicnl analyses for the wetivity deneity of beto suitters in this water.
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RADIOACTIVE CONTAMINATIOII AN RAW WATER ‘BIVEIB EXPORT IINB

JULY_-~ AUGUST. - SA:,ITEMB&IR
1 X

BETA EMITTERS - ACTIVITY DENSITY x 108 i

c/ce
~ Last Maximum

July August Sept. Quarter Quarter This

Location Average Average Average Average Average Quarter
183 Building, 100-B Aree. <5 <5 5 <5 <5 5
183 Building, 100-D Area <5 = <5 =4 6 <5 23
183 Bullding, 100-DR Area 6 17 Ly 22 . 11 66
183 Building, 100-F Arca 13 T 13 54 26 22 90
183 Building, 100-H Area <5 <53 21 h {5 ¢

183 Building, 200 East Areac5 6 40 16 11 60
183 Building, 200 West Areads 10 L6 9= - 6 - 53

The activit* density from beta emititers in raw water fluctuated during the
tiree month peri_od and reflected a trend thet was associebed to the change in
£low rate of the Columbia River. The activity demsity measured during July
represented minimum velues &t each of the arcas whereas the samples collected
during the latter part of the period showed values which were among the highest
observed during the past 6 montle. Agsin, maximum activity was observed at the
most downstream location (100-F) where the meximum concentration of beta activity
exists in the Coiumbia:t Riwer; corvergely, the activity defisity from beta enitters
measured ot the fartiest upstream area (100-B) remeined less then § x 1.0"8 )xc/cc
throughout the guarter. Tre magnitude ol activity measured at each area during
the period was not significintly aifferent from the magnitude expected during
the period in which tae river flow decreased to a value on the crder of 550,000
gellons/sccond. _

Samples obtained from tiw saie locutions listed in Tcule IIT were also
annlyzed ior the activity density from alpha emitters, according to standard
procedurce and techniques. In @l cascs, the wetivity froa this source averaged
less thon 6 dis,min/liter, -

Sampling of the raw water supply was supdlemented with weekly sampling

directly from the retention basins in the 200 Hast and 200 West Arecas. The

FRLSSFED -




- ——————ppe——

RO - uﬁ‘méasurement from a retentlon basin sample was 6, Lz 10‘7/pc/cc at the

’DE(‘LASS‘F‘ED G- T T Eiegisy

By oeta emitters avcraged I.7Tx. lO“‘/pc/cc and l b x lO'7

The

QQO Wegt Area. " These valucs represent increasses over the ameasurements obtained ’

during the previous quarter and were in good agreement with

incrceases noted in
the raw water monitoring program, : -

SECTION V

(please refer to Figure 11) -
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HCTION, VI
RADIQACTIVE CONTAMINATION IN RAIN

The small anount of precipltation neasured in the environs during July,
August, and September offered very little opportunity to determine the mecn
activity density from gross bete enitters in roinfall. Qualiteative estinotions
of this activity were obtained fron annlyzing 29 sanmples which were collected
from 20 different locations on and adjacent to the Hapfbrd Works. A Liop showing
the locations of the rain collecting stations (HW 2121h) ond o description of the
procedure used for this analysis (HW 20136) oy be referred to in previous
docunients of this series.

Table I sumncrizes the raininll date for the period July, August, and
Septenber; similar data covering the 2 previous years are included for cenparison.

PRECIPITATION MEASURED AT HANFCRD WOR!
JULY ~ AUSUST - SEPTEMBER

R =
. 1 J 2 1 = -
Un?ts-Inches . - ==

Year <July ‘ August Septenber Quarterly
' ) Total

1949 0.01 - 0.03 ' 0.23 0.27

1950 0.07 ' Trac 0.,01" 0.08 ~

1951 0.37 0.15 0,10 . 0,62

* "l'race neasurenent indicates an anount of precipitetion less then 0.0l inches
of rainfall. ’ B

The total of 0.62 inches of rainfall during the 3 month period is scuewhot
higher than the acount neasured during the same pericd in 1949 and 1950, however
the arount of rainfall during this tine of the year is considerubly lower thon
that neasured during the remairing 9 months of the yeoar; 2 total of 2.34% inches
of rain fell during the 3 rionth period April through June, 1951l. Correspond-
ingly the volure on the samples ccllected during this period was less than 50
nl./ sanple, s coupared with collections which usually ronged between S0 nl.
end 500 nl. Also, the nuwmber of sanples from any glven location did not exceed

3 whereas normelly, tbe collection frequency rarges between 2 and 10 samples/-

loga.tion/ quorter. “
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concefit¥ationg d

collected fo¥ any glven rainfail,

o the snpll frequency of coilettidn. dhd

Table II swmiarizes the results cbtained from the neasurenent of. the

activity density-fron gross beta emitters in rainfall collected during this

period.

Locatlion

200 Ngst Arec =

250! 3 of stack

2000 E of stack
Swmary o

200 West Arca

8000 SE of stack_

4900 ST of stack

Redox Area -
Sunnary

100 Area Environs
100-B Si -
100--F SW _
Hanford 614
Hanford 101
White Bluffs

100-H SE —

Surmaxry

Perineter Locations

TOO A 614 -
Pagco H& R )
Benton City
Riverland

Nexth Richlond North

Surmary :

TABLE TI
ACTIVITY FTROM GROSS BETA

WMITTERS IN RAIN

JULY -~ AUGUST - SEETEMBCK

Number
Sanples

wlro

wolps i s

ok o - e e

b o

Internediate locations

300 Aren 614 _

200 North 614

Goble Mountain

Betch Plont

622 Building
Spnmary

C"J-’\)HI‘JHI\)

L9

1

Activity Density x 100 ne/ce

_ Maxiougy Aversge

T 18 118

2871 b7
287 137
79 19

Thl T4l
50, 50

5 5

- 1 i
12 6
3 3

3 3

. b

iz 3

5 2

58 58

15 15

B i 2
1L 14

58 i3

8 7

19 19

31 19

121 121

3 2

151 21
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fer thon’ those notod in the past. The increase in activity density from beta

enitters in rainfall was largely abtributed to the increase in the amownt of
I-131 in the atmosphere during the earlier part of the guarter. (Refer to
Section I.) As expected, the higher results prevalled at locations in the
immediote enviroms of the 200 Areas where the higher aerosol concentrations of
I-131 prevoiled.: Samples collected within 5000 feet of the 200 West .ren stack
showed values on the oxder of T.k x lO“h‘fc/cc and were &pproximatoly 10 to 20
tires greater thon those normally detccted. Sonples collected from perineter
locations and residential commnities showed values which were 5 %o 10 tines o
greater than those Quring the previous guarter; the moxinun activity densgity in
The region adjoctint to the plant was detected in a sorple collecsed in Pasco
which showed 5.8 x 10“ /pc/cc. ‘The activity'density fron beta, eriitters in rain-
fall at remote locations has seldon exceeded 5 x 10’5.pc/cc during the past 2 : =
yeara, 4

Several of the muaples which indicoted the higher activity density fron
beta cnitters were placed on decay to deteruine the identity of the contanminant.
In all coses the predoninent contaﬁinant;Iapproxinately 56% of the totod
activity) wos identified as 8 day I~131., In cne case I- -131 accounted for 95% of
the total activity collected in the rain samples. The idenity of the renaining
activity has not been established radiochenically; decay studies indicate long
life fission products which nay be associoted with porticulate contanination.

Several spot sanples were anclyzed for the activity density from alpha
erritters. As expected, for rain scuples in which the volwie rain collected was

less than 50 nl, the activity density from this source wis boelow the linit of

debection.

SECTION VI — -




ing nesrly twelve hundred samples for the activity deréify of siphd ehdiveta’

emitters. Nine hundred and six of these samples were 500 ml. a#id the remainder
were of 12 liter volume. The large volume sauples were used to detect -i;’raé:e
quentities of alpha emission (on the order of 2 dis/min/liter) and the small
volume samples were analyzed primorily for the activity density of gross beta
emitters. Analytical procedures and techniques were identicel to those used at
Henford in the past (AW-20136) and the subsequent counting rates were corrvected
to activity density values by applying correction constant for geometry, absorb-
tion, weight, and process efficiency as indicated in the Regional Survey calcula-
tion manual (HW-22662).

A summary of - results rcpresenting o1l locations et which the activity density
from alpha emitters exceeded 5 disfiein/liter over the three month period is

presented in Tablée I.

TABLE I

ACTIVITY DuNSITY IN DRINKING WATER

JULY, AUGUST, SESTEMBER _
1951

500 ml. samples

No. Ether Extraction  Ho. Fluorophotometer

Location = _  scemples  dis/min/liter Samples ug U/liter
Moximum Average Maximum Average

Richland Well {fi2 = 13 23 13 R -] 9 6
Richland Well % - 56 -5 9 =55 9 .
Richland Well ;!5 2 . -e3 T -1 5 <z
Richland Well ;:12° 13 17 S10 =~ 13 12 5 ...
Richland Well s*1h ' 13 T kg 13 — 1le 18 6
Richland Wall :$15 12 19 .8 - 60 10 L
Richland Well ;%18 12 17 9 - 12 5 L
North Richland Well € 13 28 6 B - 3 - _
North Richlend Well D 11 19 8 ~ 13 3 <2
Benton City Store 13 46 17 13 18 10
Benton City Vater Co. 12 47 30 11 b 16
Cobb's Corner - 13 16 1 12 3 <z
Kennewick Std. Station 2 el -7 S0 3 < ,
White Bluffs Ice House 11 10 -7 — 13 9 3" B
Pasco Improvement Farm Well 1 1 11 -0
White Bluffs Telephone Exch. 12 11 "6 -0
Sacajavea Park 12 36 15 - 12 138

Patterson 12 18 9 9 7

 DECLASSED




P A B AP s S e
T : cy LT

DECLASSIFIED

~67~ HW-23133

e ! o

The lgéagzons at which alpha activity exceeded six dis/min]iiter were nearly

w éfut“ identical to tlose which indicated positive activiby during the previcus quarter.
The magnitude of the mean activity was comparable to previous measurements at all
. locations except Richland Well 3:18; a decrease from a previous average of 28 die/
min/liter to 9 dis/min/liter was noted at the latter location. The value of 9
dis/min/liter is within the range of normal fluctuatich for Richland Wells.
Uranium was detected in neurly all wells in the Richland and Benton City region;
mean velues ranging from 4 to 16 yg U/liter at these locations were comparable to
previous velues. Spot analysis of Richlind and Benton City samples for radium
and plutonium ;ndicated negligible activity from these sources. The uranium
detected in these supplies presumibly occurs naturally in *“uis regioh.

Trace quantities of ulphy activiiy were detected in individual samples from
many wells during the guarter, however, ths average activity from this source d4id
not exceed 5 dis/min/liter ovar the three moath period. Iﬁ many instances the
mignitude of this activity barely excreded the detection limi%t of the unelysis ard
except for isolated cases, the positive values were not confirmzd by resample. —
Tables II snﬁ;III sumnarize the rasults of measurements obtained from samples of
all wells which were sampled repetitively during the guarter, Table II includes
this tobulation for 5C0 ml. samples and Table TII summirizes the results from the
12 liter suample measurcments. (sce following vages)

The activity density from gress beta emitters in drinking water supplies was
belew the detection limit of the analysis (5 x'lO'B/Pc/cc) at all locations except
those which take water dﬁrectly from the Columbia River. Maximum values were
obtained from samples at Pisco whore water lewving the filter plant averaged
1.8 x lO"?/pc/cc including 4 maximum measurement of 4.3 x 10~7 c/ce. These
values represented a stall dbubt non-~significant increuse over similar measurements
obtained during the previous gquartcr. The small incré&se was associated with the
lower &iluﬁioiffatio_sf iivcr water to pile effluent caused by the lower flow

rate of the Columbii river during this period. The only other off-are. drinking




Iocation

Bichland Well 2
Richland Well ;F
Richland Well /5
Richland Well #12
Wchland Well #13 -~
Richland Well ,/14% -
Richland Well #15 -
Richlend Well /18
Troct Bouse J-685 -
Foster's Danch
Hendgate Well
Hanford Well #1
Banford Well s N
Henford Well ##7 Sanitary
3000 Area Well "A"
3000 Area Well "B"
3000 Area Well "C"
3000 Area Well "D" —
3000 Area Well “EY
3000 Durend :5
Columbia Fileld
Columbia Field Well MB"
Columbia Field Well YCY
1100 Area Well #8 . ~
Benton City Stoxe
Benton City Water Co.
Cobb’s Corner N
Trterprise Well _ _

Well MAY

Kennewick Standard Station

Riverland -
Midway :
Lower Knob

Wills Ranch

P-11 Well -
Pistol Range ~ -
White Bluf'fs Ice House
Pasco Drinking Weter
Pasco Improvement Farm
300 Area Senitary

200 Bast Sanitary

200 West Sanitary
100-B Sanitary

100-~D Sanitary

100-DR Sanitory

- [ECLASSRD

560,

JULY, AUGUST;"
=1 2 5 1 T _ e 3
Alphe Emitters Bete Emittexs
Number  Activity Density Activity Demsity x 100
Samples — @i8/win/Iiter nefee T
Maximum Average Maximum Average.
13 23 I3 TR <i
56 21 9 = L4 <1
12 - - 23 - T 3 <
13 17 10 -2 ¢!
13 15 - 6 - <l
13 Lo 13 1 <l
iz 19 -8 1 <1
12 R i 9 2 <1
13 : 15 5 - 2 <1
9 4 3 2 <1
16 . T 3T e <X
9 10 5 S <1
9 107 I . <l
13 18 5 _1 <1
13 15 5 -2 <l
13 16 5 3 e
13 28 -5 =<l <1
11 19 8 _ <1
o 12 10 5 _ 2 T <1
NRIA Q "3 5 <l
13 15 . L _ 1 1
12 20 S -1 <.
13 T 2 . 8 1
12 1h b = 2 <1
13 I TS 17 2 <l
12 47 30 - ) <l
13 15 7 03 <1
13 8 .3 - 3 <1
12 21 7 Ty 10
13 15 4 2 <3
13 6 <2 -2 <l
13 18 3 5 1
13 10 3 3 <l
10 9 -3 -y <l
i3 C 11 5 2 b
il © 10 G — 20 5
13 - - I L3 18
2 1l a1 - <1 <1
23 15 L3 = 2 - <1l
12 b <2 23 5
12 11 2 T35 9
13 7 2 - 2 <l
13 5 <2 B T~ 3
1k 12 2 15 3

. R
e B 5202
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SUMMAQ? QF AIPHA AND BETA EMITTERS MRASURED IN_WATER SUPPLIES

500 ml. somplds -
JULY, AUGUST, SEPTEMBER

19 j 1
B . Alpha Bmitters Beta Imitters

Number  Activity Demsity Activity Demsity x 108

Location Samples dis/min/liter c/ee
Moximum Average Maximum Average

100-F Sanitary 13 i) ag. 35 12
100-H Sanitary 13 12 <2 - 23 9
White Bluffs Tel. Ex. 12 11 6 .15 i
£acajawes Park i2 36 15 ~ 3 . <l
McNery Dom 13 T 3 - o 2
Patterson T . 12 18 9 <l ‘ <1
Plymouth 13 5 2 <1 LU
Prossey = I 2 - {1 i <1.
Redox Add Bldg. — 12 7 3 5 2
251 Bldg. Sanitary 12 14 5 1 <1

water supply which indicated measurable beta activity was Kennewlck where the
activity density averiged 1.0 x 10‘7/pc/cc. Drinking water supplics at the
Hanford Works opcrating aress showed detectable. activity from betu cmitters ut
all areas during some part of the guirter; average values ranged from 3 x 10-8
Qrc/cc o 1.2 x 10“7/Pc/cc. Maximunm @ctivity predominated 2t the 100-F area which
is the most downsitreum operating area and therefore represents the higher activity
concentration from the Columbia river wuter, General increases in the activity
measured in sanitary water at the operating areas were 2lso associated with the
lower flow rate of the Columbla river., The results of bet. measurcments obtained
from all wells which were repetitively sompled during the quarter are summarized
in Table II. -

Samples from various filtering medic and backwish processes at the Pasco
filtoer plant were obtainced throughout the period. Tuable IV summarizes the results

obtained from the radiochemic.l anilysis of these samples.
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Location

Richland Well #2
Richland Well j#h
Richland Well #5 _.
Richland Well #12
Richland Well #13~
Rilchlond Well s#1k
Richland Well #15
Richland Well s£18
Foster Ranch
Hanford Well sl
Honford Well #4%
3000 Area Well "A'F

3000 Area Well "B"

3000 Area Well "C"

3000 Area Well D"

3000 Area Well "m"

3000 Area Duruand #5
Colunbio Field Well "A"
Colunbia Field Well "B"
Columbia Field Well “"C"

B 3000 Area Pond Inlet

- 1100 Arec Well #8 .

Benton City Store__ o
Benton Clty Water Co. Well
Cobb’'s Corner - o
Will's Ranch

P-11 Well

Pistol Range )

White Bluffs Ice House

251 Building Sanitary
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BADTOACTIVE CONTAMINA.

|||H|v=,'

Activity Dengity —— Gross Beta Emitters

" Type Sample  _ Maximan - Average
Water Entering Plant From River 1.9 x Fc/cc 6.9 x 10~ T,P'/cc
Sand (surface of sand filter 3.7 x lO -5 e /gm 1.3 x 1072 e /gm
First Backwush Material (liguid) 5.6 x 10°7 Pc/cc 2.0 x 1077 c/cc
First Backwash Material (solid) 1.8 x 10”2‘pc/gm 3.8 x 10~3,P gm
Coal (Burfuce of coal filter) 1.2 % 10 h‘}x b9 x 1070 yc/gm
- Pirst Backwash Material (liquid) 3.4 x 7‘pc/cc 2.3 %z 1077 je/ece
First Backwash Material (solid) 6.9 x 1073 Pc/gm 5.0 x 10’3'Pc/gm
Water Leaving Plant b.3 x 10“( Pc/cc 2.8 x 107 Pc/cc

The measurements summarized above were in reasomable agreement with previous
results and the values were well within the range expected for the existing river
Tlow. All maximum measurenents were obtained toward the latter part of the quar-
ter vhen the river flow was at o minioum for the veriod.

. A more detailed survey at the Puszco Filter Plant including direct sampling
of tgs y;rious gebtling and coagulation basins was conmpleted on dAvgust 17. Pro-
greggive decontamination through the various treatment procusses indicated o de-
contaminition Lictor of approxinmitely 10 for the processed witer und o concentra-
tion factor greater than 500 to 1 when compuaring the xdiivity in one cc,. of inlet
water to 1 gram‘of pressed-dried sludge. 4 detailed discussion of these results
miy be referred to in an .agsoclited publication (HW-22862).

A summary of the results obtiined from the rudiochemicul inalysis of test
well samples for 2111 test wells a2t which the activity density from alph. cuitfers
exceeded 6 dis/min/liter 1s precented in Table V. The results from uranium

neasurcments are xlso included.
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o ' UL, AUGUST, SEPTRIEER

~ Alpha Uranium
) activity Dénsibty ’ Activity Density:
~ No. dis/min/liter No. J[g Uflitex
Iocation ~ . Bapmples Maximim Average Samples Maxinum Average * X
300 Area Well 1 - 12 679 269 _ 10 322 124 S
300 Area Well #2 ~ 24 508 278 22 268 146
300 Area Well #3 19 428 19% .18 251 142
i 300 Area Well #4 12 457 291 11 322 138
300 Area North Well 8 TO0L 3900 9 13066 6566
BY Well = 13 19 7 13 L 2
200 North Well 9 9 6 1 <2 <@

A comparison of the above measurements with those from the previous guarter
shows that the alpha activity in the 300 area wells increased during this period.
This increase was cxpected as the data obtained over the past several years shows
this activity to fluctuate in sccord with flow rate of the Columbia River. 4s in
the past, the »redominant contaminant in these wells was urenium which apparently
originates from an open waste area between the river and the four wells. Highly
significant increases were noted at the 300 North Area Well where tha average
uranium content increased from 1.8 x 103’Pg/liter to 6.6 x 103 ug/liter during
this quarter. Maximum measurements (1.3 x 1ot ng/liter) wers three times greater
than the maximum megsured during April, May and June. This well continued to

represent the most contaminated well in the Regionel Survey sampling program.

SiIECTION VII

_ p7e MWV/“Q

- H, J. Paas
Regional Survey-EuDIOLOGICAL SCIENCES
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