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The datn discussod in this document were previously roported in tho H. I.
Environ: Report on a menthly basis, This document is corpiled for rvocord purposes ™
to complote the seriocs ol quarterly summationa issued last year, The primary :
purpose of the quarterly report is to attempt cn ovaluntion of tic data with rege
pect to defining specific tronds in radioactive contomination in the onvirons
vhich would not ordinarily be obsorved by a study of ono month's data, 4n abstrac

of the results of moasurcments for radioactive contamination in the Hanford Environs
during this period appcars belows ;

SECTION I « IZTEOROLOGICAY. D.TA D "ORKS AREA:
Vind directions duringbthis period did not diffor significantly from the prbs%f

vious quarter; tho wind prevailed 44 percent of the time from the northwest; 33
percont of the wind come from tho west., The effect of the predominating wind
directions on the pattern of deposited I~131 on vegotation in this orea is shown;
tho expected pattorn cgroes reasonably well with the pattern determined by exporde
mental mcasuroment., Graphs and charts summarizing wind directions and ctmosphoric
dilution factors in detail 2ro included; a comparison of wind directions at the
100 Areas vith thoce of tho 200 Arcas are prosentod in tablos.

SEQTION_II - RADIOACTIVZ COI'TA! THATION ON VEGETATION:

Small decrenses in cctivity from I-131 on wvogotation wns noted noar the =
200 Areds vhen compéring the curront porisd with that of .thd "provious monthsy.: .-
activity in rosidentinl districts including Pasco, Kemnowick, Richland, and
Benton City romained tolow 2 muc/kge As thero were not significant changos in _
oporating conditions, tho Cecrecose in lovols of I-131 concentration wms attributed
to meteorological conditions, prrticularly duc to tho botter dilution factors .
exporienced during this quartor. Trace quentities of I-131 on vegotation vore
obscrved in tho Thhluke 3lope arca. Graphs and charts roviewing the analytical

data in dotoil and an iso-nctivity map s“owing the cstimated distribution of I-131
in the onvirons of Hnnford are included. ;

SECTION I1I = RADIQACTIVE GWTAMIATION IN THE_JTUOSPHERE:

No changes or trcnds were observed during this poriod using intogrons; a
a probable docreasc in doscgo rates using dotachable ionidzation chambers was
notod nonr the soparntinons arca during this quarter; dosage rotes of 0.1 to 0,3
mrep/24 hours, well within bockground limits, were observed at outlying locations
such as Richland and Bonton City, Inaoases by factors of two over normal dosage
rates wore obgorved for the weoks. onding September 16 and 23; inorcases in filters .
able bota activity as woll cs in the number of active particlos in tho atmosphore
werc algo apparont, It wos found thet this incrcasc was duc to a source othir
than tho Honford “orks. Actiwlty from I-131 in tho atmospherc wns about 10-10
pe/liter outside the project porimeter,
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An abnormally dry poriod during this quarter yeildod fcw samplos. No trends =

or significant changes fron past surveys were notod, The maximum activity mensured

in ony rain scmple w8 15 mpc/liter, collected at tho moteoroloegy tover noar the
200 "ast Area,

SECTION V_ - RADIQICTIVE COMTAINATION IN THE COL'MBL) ND YAXIMA RIVERS:

LTINS

Tho expoected decrcaso in flow of tho Columbia River during this quarter -
accountod for a correaponding increase in the radioactive contamination levels in ..
the river throughout the quarter. Activity from alphe emitters was <6 dis/min/ %
liter; tho maximum activity measured in any river sample wns 2130 ppe/liter sampl 1f
nenr the south bank of the river at Hanford., Beta emittors in the river at Pasco -
and Richland cvoraged 190 uue and_ samples tokon from the ‘shofe -6f tho river varied F
from 11 to 27 muc/kg. Thc principal emittsr in the river uater was shotm to b .
148 hour sodium (Na=2/ ) by docay study. An analysos of a 32 litcr semple of
‘Columbia River tmtcr from Bonneville Dam indicetod 30 ppe/liter of beta emittors

¢ trace quantity Fe«59 wns Jdotocted; no activity from Ca«45, P=32, or K-40 was
measured in this sample, B

SECTION VI - RADIOACTTYT} CONTAMINATION TV HANFORD WASTES:

Ievels of radioactive contenminaticn moasured in the 100, 200, and 300 Area
waste systems ar¢ revievod, In goneral, no significant changos or tronds were
observed during this quarter as comp~red with tho previcus three montha except
in the activity lovols of the 107 effluent basins of the pilo aroas whore a small
decrcase was notod. Tho cveragoe activity levels me~surcd in the basine of the
100-B, 100-D, and 100-F irces os 269, 301, and 275 mpe/liter, respectively,

SECTION VII = RADIOACTIVE COTAMINATION IM DRINKING UATER AND TEST “ELLS:

No significant chengos from mst surveys worc notcd during this quarter.
Uranium, prosumably oceurring naturally, averaged 32 dis/min/liter in e woll from,
Benton City and from 6 %o 11 dis/min/liter in Richland Vells, Beta omittors in -
drinking vater averaged €10 mno/litor oxcept in the Pasco and Kemnewlck water,
which ugses the Columbie Niver cs its source. Tho highost avorago activity measured:
was 52 pﬁc/liter vith an individual maximum of 100 ppc/litor taken from the
Konnewick Highlands supply, The principal bota emitter in this vator wes 14.8
hour sodium (lo=24) ns dotormined by decay study; thc concentration of Na=24 -

‘moasured was woll bolow tho pormlssable concentrotion of this isotope in drinking
viater, I
[




The neteorological conditions observed during the period July, August and
September, 1949, were roviewed with respect to the effect they may have on the
distribution and depusition of 8 day iodine discharged into the atmosphere from
ths separations area stacks of the Hanford orks. ~The meteorological observatiogo“
summarized in this raport were made by the Meteorology Group of the Health Instru-
ment Division; the 400" meteorology tower is located near the 200 West Area at
the 622 building, Wind direction and velocity measurement: were also obtained
from stations located in the 100-B, 100-D, and 100-F Areas. The data obtained
et the Meteorology "‘l‘or:er represent measureqents made at 50 foot intervals from
ground level to 400 feet; the data from the 100- Area stations was obtained at
an elevation of approximately 50 feet above ground 1evel.“

During this period, the provailing wind direction at the Mateorology Tower
was from the northwest 44 percenmt of the time and from tho west 32 percent of the
time, The prevalence of wind from the northwest qundrantAwas consistent with
observations m;ae during the previous quarter; during the period April, Yoy, and
June, 1949, the wind provailed from the west 38 percent of the time and from the

northwest 36 percent of the time, The amount of wind from tho easterly directiona

was negligible, The southerly components accounted for 16 percent of the wind
and wind from the southwest directions was observed 11 percent of the timo. 4
comparison of the wind diroction data with the estimated ﬁattern of deposited
I-131 on the vegetation agree roasonably woll, (Figure 4 , SoctionfT .) The
maximum I-331 activity on the vegetation was found at lacations directly down wind
from the soparations arec stacks, Trace I-131 activity dotected on the Wahluke
Slopo duriug.g%e months of Lugust and Septombor vas attributed to the winds from
tho southwest diroction; the prevalonce of the zouthvest dircetion bocores sige

nificant when comparod with the remaining components of the castern and southern
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L directions as recorded at the 200 foot level of ths Meteorelogy TOW@?@&‘TﬁE;ngéﬂrw,

' vations from the 200 foot level were used as they most closely representdd the .?gglzw?
a elevation of the ssparations area stacks. , . BEEgmé%g Lis
- Figure 2 presents a breakdown of the wind direction data on a menth to month

basis, With the eﬁgégtion of the north direciion during thetmonth of September,
the data show very L¥#like fluctuation in wind directions., The monthly averages

were consistent vwith previows observations and were representative of the quarterly

average. The west dirccticn tended to prevail during June; howevor, the northe
i wostorn guadrant accounted for 80 percent of thw wind during this particular month.
i During September, more variation in wind direction was observéd than during the
% two preceding months;‘prcvailing winds from the north direction were cbscrved 13 B
; porcent of the time as cempared *with 1 percent during the two preceding months.
. A& summery of the averegce wind dircctions observed in the 100 arcas stations
' a8 compared with corrcsponding moanurements mede at the Mcoteorology Tower is pre-
sented in Table I on page 7.

&-review of Table I shows that the wind direetion vericd more at the 100 Areas

WHEEIRE RN ¢

stations than at the Heteorology Tower near the 200 West Aroa. The prevailing

wind was from the northwest quadrant with the west direction accounting for the

FOCSER
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major part of the wind observed at the 100 Arcas. The southern and castern com-

ponents tcnded to prevail wmore often in the vicinity of the 100 Arvos; theso :
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directions were somowhat dwarfed when compared with the over-all prevalling west

and northwest directions, Dormant air messes , .a8' indlcated by the calm- o

condition (i¢ss then 1 miles per hour) were more prominent at the 100 Areas, A

3

. sufimapy 6Ff the above data for the entire quarter appears in Table IT on page 7.
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%Afmoa}%?:ig = or k- gif 313 Ez
Aug, 0 0 0 1 k! 6 36
Septe 13 2 b s 4 a3 21

100-B Arca Jduly 6 0 3 2 1 9 56
svg., 3 2 2 1 0 7 73
Septe 11 2 ®s 4 8 15 31
100-D Aroa July 6 1 7 2 19 1 51
avg. 8 2 5 ) 19 s 53,
Sopte 10 4 ¢ 1 9 7 20
100-F Area July 0 0 3 5 11 7 50
. Avug, 2 1 5 16 10 . 13 32
Sept. 4 4 6 16 13 8 16

* Computed for dissolving hours only,

BIE TX :
&wrm%n_&__mr § I PIROTIONg *
JULY-4UGUST-SEPTRIGER

°
anits in ;mr;w;wb of_time_obsorved | a
%%aw ires g F %_ ésg g-—“ _ i{’ ;Iz_ I.Nz E%HL
100-B Area 7 1 5 3 3 11 51. 13 6
100-D Area 10 3 7 1 15 5 39 5 17
100-F irca 2 2 .05 L 12 9 3 5 20

h----—-o----nw-n——n-—-“--tn——-n—um—-o—----mm——“—

* Computed for dissolw:.fng hours only,
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solution are graphically presented in Figure 3. The aloft condition (dilwbion
ratio greater than 2000:1) existied 52 percent of the timg. Thig figure was com=-
parable with the previous quarter when the aloft conditicn was noted 47 percent
of the time, Dilution ratios betuesn 100C:1 and 2000:1 We ‘e obsarved during 34
percent of the dissolving hours. The more undesiratle dilution ratio of less than

500:1 was observed only 3 poresnt of the total dissolving times ac compered with
7 porcent observed during April, May, and June, -

The neteorokogical conditions discussed in this section may be referred to
when readdng Sections II end IIT of this report which summarize the doposlitidon
of I-131 on vegobation and the atmospheric activity measurements for the gquarter.
More detailed summaries of the stmospheric conditions observed during this poeriod
ere avellsble in detailed monthly reporis published by the Weteorology Group of
the Health Instrument Division.(l)

SECTION I

(Please refer to Figurcs 1, 2, amd 3.)
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WIND DILUTION ANALYSIS
622 BLDG.—200W AREA
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1949
@
[ ] . PY
v0 : a —
. .—m Somnapy
60 {o——e— _zt e cpcal> ey :
o
T P e
50 — .
[ o S,
@ ]
40—
| [ ]
30— —_— |
,20--.-—.. D — s ———————
. ——
14— —_— -
—md”
+ O B Y [
JULY SEPTEMBER AVERAGE
®
ALOFT “

— DECLASSIH




o

SRS Loy

SEGTION.TL -
_R4DIONCTIVE CONTAMINATION ON VEGETATION
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The radiocactive contamination on the vegetation in the onvirons of the Hanfiord TR
Works results from the radicactive gasses admitted to the atmosphere via two 200
foot stacks in the separaticns area during the dissolution of irradiated uranium,
One of the principal contaminants in this stack gas is 8 day iodine (I-131);
other radionctive isotopes with Zonger half-lives are also emitted but in smaller
quantities than the I~131,

The amount of I-131 caleulated to have been formed in the disselvers during
July, August, cnd Soptember, 1949, vas estimated at 1061 curics. Five pr rcent of
this, or 53 curics of I~131l, werc cstimated to be discharged into the atmosphere.(z)
The emount of I~131 dischorged during tho quarter representcd a negligible increase
when compared with ihe rxoeviors quarter when it was estimated that 52 curies were
discharged into the atmospherc. The cooling poriods for each bateh of irradiated
uranium ranged from 84 to 98 days; this interval was rol-tively consistent with
the provious quartir vwhen the cooling periods varicd from 84 to 102 doys. o

One thousand 8ix hundred and thirty vegetation samples collectod during this
period werc analyzed for the bete activity from 8-day iodine (I~131) and for the
beta emitters from the non-volatile longer half-lived fission rroduct isotopes,

The analytical mcthods us. d for the mecasurcment 6f I~131(3) and non~-volatile
activity(4) are discussed in proviously issued reports,

Table I reviews the maximum and average I-131 and non-volatile beta activity
measured on vegetation collected from representative locablrns during the quarters.
The averagc a;tivity me sure( during the previous quartcr is included for comparison,

Table I appears on the following pagno. -
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TABLE. I

I

JULY AUGUST SEPTEMBER
1949

In131 -« muc/ke

T~

LOCATION Masc man Average
North of 200 Areas 7 .o K2
Near the 200 &rcas 15 <2
Route 3 — 46 11
200 Viost Gate 78 28
Meteorology Tower 12 5
South cf 200 Areas 18 .o =<2
Fichland _ 2 <2
Pagco 6 <2
Kennewick 2 <2
Benton City 2 <2
Richland "yt _ A <2
Eanford . 10 <
200 East Arca 68 . -6
200 West frea . 56 4
Goose Egg Hill . 13 . 3.
Wahluke Slopc . 7 <
Pasco to Ringold 2 <2
Rattlesnake MP Posts 12 <2
Benton Gap - <2 <2
Off Arca Samples

Yakima Barricade to

Ellensburg 3 <2
Pasco ~ Umatillew-

Pendleton - ¥glla Vells 2 2
Plymouth to Kennewiek ‘
to Haver 3 <2
Pasco to Ringeld 2 K2

A e e e W S v s Mt mw et e e

v st e e e se s A

Previoug*
Averapge
<2
3

32
93
18

<2
&£2

T TPTRS e R M et v s e e e me e e v e

-

HW-18615

Non~volatiles = muc/kg

‘_Idgxi’n{dm Averare Avorape

Z 38 12 10
68 13 12
_ 51 19 34
- 103 43 74

_ 30 1L 19
53 1l 10
al 11 <'10
52 14 <10
- 36 12 <10
32 11 <10
.27 11 <10
_ 26 13 <10
- 53 19 17

38 <10 i1 .
27 10 14

A <10 <10

T8 11 <10

19 <10 <10 .
YA <10 <10
- 15 <10 <10
12 <10. ——
- 27 <10 10
T 46 11 <10

A review of the ebove tablo indicates a general decrease in tho amount of

I-131 measured on vegetation collected near the separations areas; other locations:

further removed showed 1little cr io change; the averago-activity from I-131

remained ossentially bclow the sonsitivity limit of the analysis (2 mac/kg) at

these latter locations,

The maximum I-131 activity was found on vegetation collocted noar the 200

e past; the current data wezfe’,-i»“r’x’di;;ca"i;:tve of no trend o &haligg:in

West frea gat@., This rogion has congistently ghowved hi'gher lovels of deposited

Provioug¥
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the Qeposition peticrn, The deerase in ameunt of I-131 activity ot most locations

during this quartcr -'as ssocinted vwith metcorologicul conditlions 2. the total
I-131 liberaged to the atrosphnre remained essentially unchenged during tho second

end third querters of 1949,

Referonco to the Metoorology Soction of this report (Section I) shovs a change in
the atmospheric dilution ratios existing during this cuarter as comparod with the
provious thrce-month p.riod, Dilution ratios below 1000:1 occurred during 14 por-
cent of the dissol%ihg_timc s compaféd with 23>pcrcent of tho dissolving time
during the previous gquartcr. 'ith other oonditions-iomaining the game, o decroase
in the lovw dilntion ratios vowld result in lesser deposition of ectivity in the
region noar the soperntions arces' stacks. 4 review of the monthly estimated
iso-activity mops (F)’ (6)5 & (7) snous thet the amcunt of i&lBl activity deposited
on the vegetation deercnsed with cach succeossive month, This month to month
decrease can bo associnted with the inereasing proevalonce of the aloft (greater
than 2000:1) dilution cendition as portrayed in Figure 3. The aloft condition

. oxisted 47 pircent of the ti o during July, and 65 percent of thc time during
Septcnber.,

Trace indications of I-131 activity were observed on the vegetation of thoe

¥ahluke Slope during Lvgust and Scptember, (6) & (7) Dcposition of I-131 in this

i region was attributcd to the southwest winds acconpaniéd by high atmospheoric dilue
tion ratios in the R00 arcce and o celm condition indicetive of a stagnont air
mass near thce 100 Lrecs, Most of the deposition on the Slope occurred directly
across from the 100-B lreca in o reglion nlong the bank of the Columbia R[ivor.

- An estimated iso-cetivity mep showing the distribution of thoe deposition of I-131
on the vegutation in tihic onvirons of the Hanford Project moy be refcrred to in
Figure 4.

Periodic off-ares vegzctation samples included trips frow the Yakima barricade

to Ellsnsburg, Pasco to Umntilla, the Pendlaton-¥inlla Wallaiaroa, and the Kennewick

to Plymouth region, The I-131 bota activity averaged loss then 2 mpo/kg in each
el %

4qg1_“i
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: Ject was found in & samplc tolken from the Plymouth to Xennewick survey; the I-131
activity measured was £ mpc/kg. The results obtained from offearen samples were
consistent with previous mo-~surements and werc not indicative ox any trend or
chonge in the background activity lovels. )

Non=volatile bebe activity mensured on vegetation during this period wis relae
tively the same as thot noted during the previous quarter, In most of tho ovtlying
Teglons the non-volatilels hoto nctivity averaged betwecn 10 and 15 mpc/kg; those
aversges wore not significently diffcrent than the current best catim~tc of the
axtural occurring bete activity (K-40).. Consistent with the I~131 measurements,
tne non-volatile cetivity in vegetation collectod off the project wné leas than the
2stimated datection’limit of the cnnlysis.

An estimated iso-cctivity map showing the distribution of tho non-volatile

) beta actlivity on the voget tion in tho environs of the Hanford Yorks is presented

in Figure 5. This estimation includes mocsurcument of the beta .ctivity fron

naturally occurring K-40 precasent in the potassium selts of the vegetation,

SECTION II -

(Plecse rofer to Figures 4 and 5) _
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SEOTION IIT :
RADIOACTIVE_GONTAMINATION IN THE_T1'0SFHERE EE%Q ﬁggiﬂ
1Y

Yeasurement of the radio-~ctive contamiation in the itmosphero was accomplished

by using fixed nnd¢ dotachable ionization chambers, air filters, scrubber solutions,
and filter units uscd to monitor the presence of active particlce in the ~tmospheroa
The method of monitoring onployed at the various locotions was brscd on the sourceo
a2d type of activity mensurod ond tho trond of the current dnta as comparcd with
wrasurenments wado during the previous quarter, The monitoring cquipment is con-
suntrated in the operating ~reas eond noarby residentinl communities of iichlang,
~ogco, Kennewick, and Benton City; soveral units are locsted <t points remote to

ti:e Hanford "orks for ihe purpose of "evaluating background activity in the atmose
oliere,

Air-radiation levele weve me-sured by fixed Vietoresn Integrons loceted at
the permancnt 614 buildings. Several units were loc~tcd 'n cach operating aren
and single units worc opercting in the residential arcas. Tho‘avorage dosago‘rctes
did not exceed 1,0 mrop/24 hours ot any location during the pé?iod July, August,
énd September, 1949. The dosage rtes were consistent from month Yo month and
vere comparable ith baclground measurements ad determined by detachable tonizo-
tion chambers. %P rajority of integron readings werc within the drift of the
instrument (0.1 %o 0.3 mrop/24 hours.) The averages which wore groator than 06
nrep/2/ hours were usurlly weighted by including seversl indiVZéuzi readings which
verc probably duc to. frulty instrumentation. GConsecutive replicemcnt of the intew.
grong at these locations woul? show that the rediation levols werc within the
normal expected rongc rs ccupsred vwith other ne-rb;s monitoring units., Summnries
of the'dosago ratcs o8 mensurcd by Victorcen Integrons for this period appoar

in Table I, which is shown on the following poge,
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TABIE_I
RTS8 AS MEASURED BY VICTOREEN INTEGRONS

JULY_AUGUST SI‘PPEMBDR

AVERAGE_DOSAGS

e

ittt JFOLISSIF

Number of AVERAGE DOSAGE ag mrep/24 hours

LOCATION units July August Soptember __ Quarter
100-B Area 3 0.2 0i2 0.3 0.2
lOO‘D Area 3 0.2 0.2 003 0.2
100-F Areca 3 0.1 0.4 _ 0.4 0.2
R00 tlest Aren 3 0.2 0.4 ool 0.2
200 East Area -2 0.2 0.2 0.3 0.2
Riverland - 3. 0.1 0.3 " 1.0 o.g
300 Area 1 0.7 0.5 - 0.7 0.
700 AI‘O{I - l 0;3 0.1 —A = 0.3 0.2
Prsco 1 0.3 0.5 _ 0.4 0.4
Benton City 1 0.2 0.6 © 0.5 0.
3000 Area (N) 1 . 0.5 0.7 0.7 0.6
3000 Arca (S) 1 0.2 0.2 T0.7 0.4

By - v o o ae e . - e 2 &
Dosage rates and cir radiation levels were also me~sured by using detachable
ionization chambers, Hanford typo "C" chambers were uscd inside the 614 perimeter
buildings in the operating areas, Type "M" and "S" chambers wore used at represens
tative locations between the operating areas and in the no«rby residontial communi-
ties. Two chembers ‘ere uscd at cach location in order to obtain duplicate checks
on the measured values end to ¢liminate those re~dings which could have been due
to leekage. The frequency of reading the chambers was dependent on the amount of'

doséige previously measured at the location, and on the type of chamber employed

for this measurement. A summory of the monthly and quartesly average dosoge ratos

as medsured by using theso chambers is presented in Table IT on page 20,

’ 'f-'m;;




(mrep per 2/ hours)#

WG GRAVERR READINGS.

QUARTERLY

LOCATION JULY. - AUGUST . SEPTEMRER _ ___ AVERAGE
100=B Area 0.3 0.3 0.3 0.3 :
100"1) AI‘GB; 003 0.3 004 0.3
100"F Area 003 0.3 006 004
200 Vest Area 0.3 0.2 0.4 0.3
200 East Area 1~ 0.5 0.4 006 005
300 drean 0.5 0.4 0.5 005
JMT_AND WSt CHAMPER R=/DINGS =
- " QUARTTRLY GROUP :
CCATION JULY AUGUST SEPTEMEER AVERAGE AVERAGE 5
100 Area_and Environs
Rou%l, Mile 8 0044 0039 0.54 0046 L
Route 2N, Mile 10 0.37 ‘ 0.34 0.43 0.38
White Bluffs 039 0.37 0.60 0.45
- Route 114, Mile 1 0.51 0.66 0.56 0.68
Hanford 614 Building 0.48 <0448 <0,48 <20.48
Intersection R1L & LN 0.55 L 0.95 0.75
- Hanford 101 Arec = 0,38 034 047 0.40
100-H Area 0037 0.37 0.53 - 0042 0049
miles of 200 Egst
Route 4S, Mle 6 0,94 1,11 1,00 1,02
Batch Plant 0.5 047 0.70 0457
Route lm, Mle '6 0.58 0054 0.59 - 0.57
Route 3, Mle 1 0.63 <0.4'8 0,71 — 0.60
Meteorology 200! 0494 0.48 0.48 0.63
234235 Area 0.36 0.33 * 0435 0,62
Vithin 10 Miles of 200 East
Route 4S, Mile 10 1,17 1,02 0,93 1.04
Route 10, ¥ile 1 0.66 <0.48 0.53 ® 0.55
doute 10, Mile 3 0.78 <048 1,16 0.80
Route 28, Mile 4 0.94 < 0,48 0,93 0,77 0,79
Near 300 Ares . -
Route 4S, Mile 16 0.56 0.63 0.62 0,70
Route 48, Mile 22 0.78 0.6/ 0,66 - 0.69
3000 Area North 0e48 £0.48 <0.48 0,48
3000 Area South 0.48 £0.48 € 0,48 2.0.48 0.55
Qutlying
Richlang 0.48 - 0.48 0,48 0.48
. Benton City 0448 0448 0.48 0.453 0.48

e tabulated dosage rates included the backpround of Iho chambor uscd which
varies betwoen 0,3 and 0,5 mrep/2 hours,

*% Tho chambers used during this period were found to be defoctivo,
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A review of tho qurrtirl average dosagc rates for the period of July, auguat; )
‘"""'553'335§3533§'T§3!33 ¢ proorble decrease when compared W

during the period April, Hay and Junc,(8) This decronso rangod from 0.1 o 0.2
mrep/24 hours; tho greater decrease was noted in the rogion within 10 rlles of
the 200 East Arcn. In gonoral, doauge ratos in the 100 Areas onvirons and in the
outlying communities of Richland and Benbon City were within the background (0.3 to
0.5 mrep/24 hoﬁrs ) measurcd in these arcas,

A month to month corparison of the average radiation levels indicnted o slighiv

incrense during September as compared with tho level mo-sured during iugust., This fi

inerense was weighted by higher rcadings observed during the lattor part of Septonme

ber. The woekly averagu dosage rates for the periods onding September 16 and
Septembor 23 werc twico as high -s previous wceks' mensurcments at many locationa,
The ineroese in air radintion lovels obsorved by using dotachable chambers vias
alsolﬁonfirmed by incrocesed ~ctivity noted on the air filters and prrticlé filters
during tho same period., Noeoy studics of the activity colloctcd on air filters
during these tvo weeks. clong with the laboratory analysié of the activity of tho
particles collectod during the same poriod and comprrison with similar measurements -
obtained at other projucts ot vidoly voricd loc-tiens showed that this netivity ‘
did not origincte at Hanford, but was duc to anothor aource,

Table ITY summarizos tho monthly and quarterly avorégas for filterable beta
activity moasured dwring tho period July, August, nnd feptember, 1949, Tab1e IIX
is prosented on page 22, ®

The filtorable bete activity mecsurements were determined by measuring the
activity depositod on CUIS #16 filtor paper while paszging 2 cubic feot of air por
minute through tho filters. %ho £1lters verc exposed for veekly poriods. In addie
tion to the filtorable ectivity, vhich is arbitrarily §ufined to represent longer
half-lived fisaion produvcts (8 d3y half 1ifc), a small amount of I-131 (contamine
ated on the ordor of 5 to 10%) is rctained on the filters, Consistent with obserw

vations noted in the lonization chambers data, the quarterly averages tabulnted

DECLASSI




.,,L.H. oy
AR Lyl

25

*SUOT3TPuUocd Jequajdeg Jo earyejussaxdex qou afexase L{asnaeny  xx
*6C 4SNBRY U0 £OUOZ UOTIONIGSUOD WOIT PIAOWIX S.10K S3TUN  *

N E e o an . v - - 'llu""""l"'"’I'I!""""lol‘l"lo"""""

o1-0T X 8°¥ 17-0T X 0°¢ T1-0T X 0*¥ 3T T80, 3894 002
0T-0T X €£°¢ 171-0T X 0°4 T1-0T X §°4 N ®B3aY 000€
oT-0T X 4°2 11-0T X 0°¢ 17-0T X $°€ SITd o3TuN
* 17-0T X 0°Y 17-0T X §°1 TOT PIoguey
* 1r-0T X 0°¥ -0t X §*7 ¥ S0T
01-0T * T°¢ 17-0T X 0°§ 17-0T X 0°6 ¥19 poguzy
01-0T X 6°2 11-0T X 0°2 11-0T X 0°% £37, uojusg
or-OT X 6°€ or-0T X T°1 11-0T X 0°9 28D 359 00z
07-0T X T*¥ 11-0T X 0°¢ 1-0T X 0°9 vV g-00T
07-0T X 6°9 o1-0T X ¥°8 17-0T X §*% 01-01 X 6°8 8T Jewo] ‘3587 002
1-0T X 2°¢2 or-0T X 4°*% 11-0T X 0°g o1-0T X 71 BaIY 00€
_ 0t-0T X €°¢ 11-0T X 0°2 * oosBg
o1-0T X T°¢ 17-01 X 0°€’ 01-0T X T°T PIBTYOTY
01-0T X 0°¢ 01-0T X §°T 07-0T X 7°Z uTEjUnOR STqEH
ot-VT X 1T°¢ * 21-0T X 0°6> 7 xomoy ‘353 00z
6~0T X §°T 01-0T X 4°% 07-0T X 8°¢ 85 388% 002
“EOVEERY UaRaIdEs IOVUIAV ISODAV @DVEAAY X100 NOIZVOOT
T/ = FFTn
6761 , *
EAANdIdas IS0V X107
HIV NI ZLTAIIOV Vlsd A19VE4511d SOVUAR

Iif Jev




this increase was weightod by mexsurements made during the month of Scptomber when

the average filterable zcetivity showe@ an incroase by a factor of cbout 10 over
those averages obtained during August. The highor average during September was
accounted for by a significant incresse in filterable activity in tho same two woeks
during which an increascd particlo deposition was detected on the filters, With
the oxception of tho Scptember data, the average beta activity mezsured on tho
filter vapers was consistont with previous observations; activity in the immodiate
onvirons of tho separations sre-~s was on the order of 10-10 uc/liter, ond at the
perimeter locations and residential communitles on the order of 10-11 uc/1iter.
The maximum activity measurcd during a single weck wag 2.4 a 10-9 uc/1liter at the
200 East southecast loentien during Soptomber,

Specific measurcments of the avarnge I-131 concentrations in the atmosphore
vhich were started during the provious quarter were continued in this period. Tho &
results of I-131 measuromonts obtained by placing caustic serubbers (1 liter of

0.5 N NaOH and 0,1 N Na2003) in sories with the air filters are tabulated in
Table IV:

IABIE TV
AVERLCGE I-131 DETECTED IN_SC
JULY=;,0GUST ~SEPTEMBER

units « pe/litor
JOCLTION i September Quarterly

dvernge & 2R sverage fverage
200 Vest Gato ] 5,2 x 10-10 2.7 x 10-9 1.3 x 109

Benton City <1,0 x 10-11 1 6.0 x 1010 2.5 x 10-10
200 East SE 5,4 % 1010 1.1 x 10-9 .2 x 10-10
300 Area 440 x 10-11 1.0 x 10-10

Richland . 1,0 x 10-11

The highor concontrations of I-131 werc found in locations within the environs _
of the 200 Aroas. Consistent with the air monitoring data summarized earlior in
this sectlon, a small incronsc was noted during the month of September ond resulted

in a slightly highor quertorly average at most of thesc locations during this
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us/liter at the outlying stetions, HEELASSEF

In addition to the air filters used for measuring the filterable beta activityj;

the atmosphere was consistent with previous observations, Actdvilby in :

e

special filter units were in operation at numeroug locatiocns on and ad acent to the
Hanford Works for the purpose of determining the concentration of radiocactive
porticles in the atmosphcre. These filters consisted of an exposed area of
approximately 26 square inchos of CWS #6 filter paper through which air was filtered
at rates of cither 2 or 10 cubic feet por minute. After one week's exposure at a
location, the filters wore removed =nd exposcd to K-type film for 168 hours., The
number of radioactive particles were cstimated by visually counting the numbor of
darkened spots on tQ§S developed film, Normally, the filters remaved from loca-

tions on the site were exposed to the film the same veck that_thoy vere removed

from the locaticns; those filters obtained” from nff-crea locations werc exposed
approximately 2 wecks after their removal. Table V is a summary of the particle
deposition rates at locntions in the immediate cnvirons of the separations aress.
Dible V moy be referred to cn the following page,
& review of the drto summerized in Table V shows that vory little fluctuation
in the deposition ratcs was observed during July aond August; the data for these
two months were also consistent with measurements made during previcus quarters.
& significant inercase in the number of active particles detected wns observed
on filters which vere cxposed during the week ending Septomber 16. 4 slight trond t
ves detected in the deta obtained for the week ending September 9, but was not ;
deemed significent. The latter iuwcrcase was prrticularly notéd ot the Meteorology

Tower where filtering units were established at 50 foot intervals from ground

P

level to on elevation of 400 feet, This sudden increase was further confirmed

when the filters exposed during the week ending September 23 were oxemined; a




LOCATION

200 B & Viei.
2704 (Outaide

H. Io Garden

BY=-SE

BY=-NE

B-Gate

222~ B (Outside)
2701 §0utside

2704 (Inside)

221-B (Outside Gallary)
222=B Hall z
2701 (Inside)

222«B Laboratory

200 Yeat & Vieinity
2701 (Outgide

2722

T-Gate

222.T (Outside)
231

S0, Guard Tower
U-Gate

7. Guard Tower
2701 (Inside)
272 (Inside)
222-T (Inside)

Meteorology Tower
3 level

50t Level

100t level

150 lLevel

200t lLevel

250! Level

300! Level

250! Level

400! level

LV

- MBE

Hi7=-18615

IABIE V
SUMMARY OF PARTICLE DEPOSITION®
JULY=4UGUST=SEPTEMBER

unitg of Q-g particles/metor3
SEPTEVBER
GE,

JULY
VERAGE
0. 8

d 003
0.8
1.5

11.8
0.3
0.3
1.1
0.2
2.0
1,0

17.2

1.2
0.5
0.6
0.9
0.9
1.0
0¢5
0.1
045

AUGUST
AVENGE

004.
0.4
0.8
0.5
46
3.0
0.2
0s5
1.8
4.0
1.0
45.1

0.2
0.2
0.1
5.8
1.5
26,3

0.7
0¢5
0.6
0.9
0.3
0.9
1,1
0.3
0.4

* The indicated monthly averages varied aligyt%g
monthly Hoalth Inetrument Environs reports )

AVERY

3.9
4ol
S5e4
0.3
162
22,6
6,6
546
6.7
6.2
3.5
92,1

10.2
0.7
16,1
18,7
9.5
10,0
3.6
0.3
11.0

4e2

3.8
0.6
4e7
52
2,9
2,6
1.3
042
2.8

from those reported in the

(7) as this tabulotion inclue
ded the data of tha last week of the respoctive month,




in particles was relatively universal in occurreuce and was not confined to the
Hanford Site. It was apparcont that the particles wore not being dispersed from
the Hanford stacks as comparisons with other locations indicated a widcspread
general pattern. Later 6aﬁa studies and correlations with measurements made by
asscciated projects at other locations identified the source of this activity to
have been located remote to the Hanford Works. Table VI rcvicws thc particlo
deposition data for those locationa at the perimeter of the projcct and in neerby

stations, The depositior rotes and increases discussed above wero reflected at

THRIE VI

SUMMLRZ OF PARTICIE DEPOSITION
ON ARE;4 4ND_OFF A\RES L.OCATIONS
JULY._AUGUST SEPTEMBER
1949

units of 1073 particlo/meter3

JULY LUGUST SEPTEMBER QUARTERLY
LOCATION - LVERAGE JVERAGE AVER,,GE HVERSGE

H4NFORD ARES LOC.TIONS . .
100«B Aroa < < 0.2 29.0
100-D Arca < <0.1 2% L
%hite Bluffs ' <0,1l < 1,2
100-F Area . ‘ 0.1 ) 7.4

OFF_jRE; LOCATIONS _ .
Benton City, Washington
Pasco, "ashington
Richland, ¥ashington
Boise, Tdaho

Klamath Falls, Oregon
Stampede Poss, ™ashington
Great Falls, Montena
Walle Walla, Mashington
Meacham, Oregon

Lewiston, Idaho

Spokanc, Washington

-

<0.1 6.6
<0,3 37.8
0.4 2342
<0.3 64.3
0 <0.3 51.9
<03 “4e0
<0.4 40.1
<0.3 16,4
< 0.2 £ 0.4
<0,3 <0,/
<0.3 61.6
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s Table VII is a summory of tho numbor of particles detected on filters at rep~
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resentative locations during the weekly periods mentioned above. Weekly intervals
" were used in this summery cs 1t wes believed that a botter cvalustion of the sud~

den inorease could be appraised in this manner.

S wor.— [JECLADSIFIED
SUMHMARY OF PARTICIE DEPOSITION * '
SEPTEMBER .

i ]

LOCATION NUMBER_OF FanTICLES DETECTTD FOR_"EFKS ENDING o

826 9/2 9/9 /16 9/23 P

100-B ‘ - 0 0 5 219 25

100-D ‘ 0 0 54, 167 30 . il

200 East Gate - 0 1 3 50 21

231 Bldg. 200 "est o 0 .0 19/, 6 X

Richland - 0 1 .0 75 82 4
Spokane, "ash, 0 0 0 25 153
' Walla Malla, ™ash. o 0 O 14 59
Boisc, Idaho 0 0 0 12 181
Great Falls, Mont. 0 0 0 -2 107

--—-.—.—_.—....—.—.—.—..——.-.-——g....—.—.—....-_c—o...——.-.—.—-u.-—-u

*‘ uicomplote suTnSrv ol thes. dota for all locations may bo referred to in a
previous report,

Radiochemical ahaelyvsis of the active particles collected during the weeks of
September 1£ and September 73 indicnted the warticle acitivty to be from the
following radioactive elements: Strontium, 23%; Barium, 12%; Cerium, 7%; and
Zirconium, 3%. Approximately 11 porcent of the activity was present in the insolw-
uble residues of the uncipgcsted portion of the particles ezamined. .. trace
amount of glpha activity was dctected in a compousite sawple of the 300 pnrticles
which wers énalyzod vhile making the rndiochomical analysis. 4 more detailed
appraisal of the spcecific cetivity detceted in the particles may be referred to

in a separate revort_covering this ?ork.(9)

— —— -
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RADIQCTIVE CONT:MINOTION IN RATN
The opportunities for moasurement of radionctive contamination in rainfall

were at a minimum during the period July, August, September, 1949, due to the

continuation of an abnormally dry summer. 4 total of only ecloven rain scmples

were obtained from 8 locations in the ‘environs of tho Hanford Yorks during the

pericde The roin samvdes were collected in 500 ml, vessels which were placed

*t twenty-eight ropresentative locations on end adjacent to the project. Tho

absence of meassurable reinfell during the mojor portion of tho reriod presented

no opportunity to cvaluato bot activity in rainfall at 20 of the locations,

« 4 summary of the rain data for the poriod July, lugust, Septembor as moasured o

at the Mcteorology Towcr noar tho 200 Vest -xca is presented in Table I rainfall
neasurements for the two provicus years aro included for corparison,

TABLE I
FRLCIPIT TTON ME\SURED AT H.NFOID " RKS
JULY_.UGUST SEPTEMRER
1249

units - inches

35 Year
MONTHS 1947 1948 2949 ivoroge®
July 0.71 0.40 0.0l 0.15
Lugust ' 0.68 0.39 0.03 0.20
Septomber 1934 \ 0016 0023 0034

* This average based on measurements made at Hanford previous to the existence of
the Hanford project. : :

-~ ww om mm o-no-‘-.---—n-—--un-.—q—-—“——.--—-.-.-...-.--u_---

L review of thc abova toble shows that the total reinfall during the quertcr
was 0,27 inches as compared to an average over the past 35 yoars of 0.69. The
rainfall measured during this poriod was not o significant chonge from the pre-
vious quarter during which the mensured amount of rainfall was 0,19 inches. A
summary of the results of the beta activity measurcmont in rnin suples i3 proe

sonted in Table II, which includcs all rain analysis porformed Guring the rerlod,
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Number
LOCLTION Samplos
Moteorology Building 4 451
300 4rea 1l 0.43
Richland 1 0 . 12
100-3 1 2.28
100 -} 1 0 . ]-\3
JOC. 1 - 0.14
Hanford ’ 1 ) 0.10
ttlverland 1l 0,49

MG GBS Gm A e SE S I M G M e M G IR Tt e G D SID GED ek e Ee A P et e WP dem G MM U G e G Wi e e e

48 expccted, the highcr beta activity was measured in the rainfall at the

M teorology Tower, which is loected near the 200 Test Arec stacks. The avercgo
activity of 4.5 mpe/liter included one sample which contained 15.2 mac/1itor,

The beta activity me-~sured in tho fou sam les collected wes somewhe.t. locr than .
similar mozsurements mode during tho previous querter; this differcnce was not o
dcemed significant duc to tho small number of samples vhich reprosontcd the curront . |
period. Previous me~suroments have showm that the bete activity in the environs |
of the 200 Arcas mey approach 200 mpe/litor in individual samplos with a predome
inanco of measurcments on the order of 20 to 50 muc/liter. Vith the exception
of tho one scmple collected from 100-B irca vhorc the bota activity -—zs 2.3 i
mpe/liter, the bote activity in rain did not exccod 1,0 mpe/litor At any location

romoved fronm the soparations crecs,

SECTION IV




RaDIOACTIVE CONT MINATION TH THE COLUMBIA AND YAKIM} RIVEQS

Tho radioactivo contamination in tho Columbia River w-s measured by nnnlyzing
samplos of rivor water collocted at representntive locations as affcctod by
oporation of tho pile arcas. Samples contcining 500 ml, of river wator erc ona=
lyzed for tho total beta ond total alpha emitters; twelve liter samples were zmn-. ) '
ly.icd spocifically for the alphs emitters and for the nctivity from urcnium z*nd/or
plutonium, The activity mecsuremonts discussed in this roport wero made by
cvaporating the sanple and mounting the residuc on o fizt 1§ inch dlsmcter ataine"
less steol platcs The cetivily on the plate was counted by employing thin micoe
window counters in vhich tho window thicknc ss voricd botwoen 3 and 5 mg/cm?.

The counting ratos weiro corrocted for countor goowetry, decay, bockground, backe
scatter, end chemical rocovery ylolds. Tho beta activity ronurononts discussed
in this roport includoa only thosc sscm;.)les which werc counted less than 12 hours .-
aftor the scmplo wns removed from the river, thereby minimizing oxorbitant deecay’
correction factors duo to the short half-lifs sodium (Na-24) present in high

concentrations in theso samplos. dirha activity moasurements wero obtained by

using aluminum nitrate za the salting out agent. The clpha petivity s measured
by counting the activity on stonderd alpha counters and cuploying corroctions fo:i g
tha gooretry of the courntor ond recovery viclds of tho chemionl procoss. :

Table I summordizes tho results of the radiochcrical ~nalysis for tho alpha
and beta emitters moosurcd in samplcs of the Columbiz Riwver for the period July,
wugust, and Septomber, 1949,




ALPHA il IARS ,

EET, CHITTERS* -
Numbay dis/min/liter %;Zli.tcr :

LOCLYTON Samples Macimumé  Avorgge Moxd mum Lyerage
. Wills Ranch 13 10 <6 <50 <10
sbove 100-B Arca 7 <6 <6 <50 <10
181 3 Building 12 <6 <6 - 58 <10 :
13D Building 13 <6 <6 685 ‘
* 163 Building 10 6 <6 400
- W.ocburs Rench 11 8 <b 300
g . Hanfard South Bank 12 £6 <b 2130
: drnford Middle 11 <6 <6 182:

H'rford North Bank 13 <6 <6 400

300 .rea 13 <6 <6 480

Richiand 15 6 <6 1100

Paszo Bridge (Kenn, Sidog 11 . 22 <6 390
3 Pegeo Bridpe (Pasco Side 10 18 <6 480

* -Alpha activity rcsults tobulated as greater than 6 dis/min/Titcr were not

confirmed Ly resamplos end subscquent analysces,
*= The roporting lovel for incdividunl rosults is 50 wpe/liter; ‘for averages
including four or morc semples, a reporting level of 10 ppc/liter is cmployed,

; The activity moasurcmonts tabulated above vere made during tho voriod in whick_
tie flow rate of the Colrmbia River continued to decrease from the peak flow B :
- observed during the month of Moy, The river flow as measurcd by thne Powor divie =
sion on July 1 was 1,410,000 gallons per sccond; similar measurcments made on ,
September 26 showed the flow rote to bo 533,000 gollons per seccond, Tho decrensiné_
flow rate was significont during tho months of July and august; however, very .
i little chonge was notod during tho month of September when the flov rnto changed
only 15,000 gallons pof socond, The decrcase in flow rnte observed during this
Auartcr was consgistent vith obscervations mede curing the samo poricd in previous
years. Figure 6 is a prophic summ~ry of the trond of the measured flow rate of
the Columbia River; the data for the previous throo months arc included for a
Letter evaluation of the decreaso discussed above.
A comparison of the nverage beta activity sumrzrized in Tablo I shovs no
. significont difference vhen compared with similar me-surcmonts mede during the

DECLASSIFIED
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agree because the incrensed flow rote noted during the poriod April, May and &ﬁﬁﬁ

. ﬁ»”'. ‘ )
cant changes in flow rate have occurred » the respective ~uapterly aveai’agqs%é%ﬁ
Wwas comparable in magniiude with the deocrease noted dwring the period July, Augifé‘l‘jz"
and September. Frevio's corrolations have indicated that the amount of activity
moaswrod at a location would vary inversely with the flow rates at the tines of
s.:n‘pi‘.ing.(s) A review of the beta activity moasurements on a month to month basias
during this period show a significant incteaso in the avorage activity at all loca- "
tions sampled. In genoral, the meximum bota activity rosults tobulstod in Table I
wore obtained during the lattur pert of the guarter vhen the flow rotes vore at a
e DECLASSIFIED
_ _ %
The first significent trace of beoto activity in the Columbia River was detecw
ted at the 181-D sampling loceticn - heve tho average activity during the quarter
wes 195 npe/liter. This 2ctivity vus rcoresentrtive of the 107 cffluent aotivity
as discharged from the 100-B .rex offlucnt basin, The cor.binod affect of the
effluent from the 107~ B and 107-D \rcns “ere appraised ot £ho 18L-F Building whore
the averege activity wa. 270 ppc/liter. The bulk of the ncﬁivity was apparontly
cerried along the south shorc of the river; semples collected at Fosters ranch on
the north side opposite the 1%1-F location avernged 170 upc/iiter. The contrib-
uting 107 effluent from 100-F Arca increasod the avercge esctivity in the Columbia
River to 1,285 ppe/liter ~t the south shore of the Hanford Ferry. Horizontel o
channeling of the beta sctivity in the river vns in evidenco’ at the ferry erossing;
the avernge beta activity in the middle of the river was 615 ppe/liter os compared
with an averzge of 215 Ppc/liuor on the north side. The south shore at tho Hanford
Ferry represented the location 2t which the maximum beta activity in the Columbia
River wos detected; indivicdual samples from this location excoeded 2.0 mic/liter,
The effoct of the docay of tho 14.8 hour sodium (Na~24) 2long with the added

dispersion of the activity in the river in the twonty~-four miles below Hanford
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beta activity of 375 ppe/liter w~s detoctod, Tho bota activity in the river at
Richland Was computed from the rosults obtained from dupiicate snmples obtained
from tho middle of the Columbia River opposite Ice Boulevard, Richland,

Vieekly samplos werc also obtained from ono location botween Richlend and the

Hanflord Ferry nt a point vory close to ths 300 irea. The waters thet aro accessible
t) ﬁaqpling in this portion of the river are cxtremely dormant along the shore; 'ﬂ
an arerage %etivity of 215 puc/liter was not bolieved representative of the activity
cazried in the main chennel of the river ot this location. Continuing dotme-stroam,
the odded dilution effoct of thoe vaters of the Yakima River caused an additional
ducrease in average beto acctivity; the activity nt tho Pasco-Kennewick bridge
was 175 pyc/@iter on tho Kennewick side and 190 ppe/liter on the Pasco side. As
in the past, the avercge activity on the Pasco side was slightly higher than on
the Kennewlck side; the ofZuet of the entering Ynkima Rivor tends to divert the
activity in the water of the Columbir to the cast shorc of the ri&or. (3) Figure
7 is o graynic portrayel of the averapo bete activity moasurcé at some of the
represontative locationsz semnled zlong the Columbic River,

¥easurement of the alpha activity by the ethor extraction precess for uranium
and/or plutonium in the Columbiz River water shoved the average activity from these
sources to be loss thon 6 éis/min/litor at all locations. Several indicntions
of the alpha aetivity werc obtained in individunl somples; however, consccutive
analysls of resamples did not confirm this nctivity., Results of the me~surcment
for alpha emitters at the representative loeations may be referred t& in Table I,
Background measurcments for the alpha ond beta omitters werc cvolusted from samplos
obtnined in the Yekime River ond in the Columbin River above the 100-B ireans,
Samples obtelned from the Yakime Horn, ¥akima Mouth, irvig~tion ditech 2t Loc Boulow
vard, and in the upper Columbia River showed no detcctable netivity. The alpha
and bota activity in thiso samhles wore bolow the detoction 1imit of the analysis

and werc comparable with similor mcasurcmonts rade during previous quartcrs.

e e DEPLASSIFIED
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Two hundrod twontyesix md scmples were obteined from reproacntative locatlons
nlong tho shore of the Columbia River, Two mud samples were taken at oach samp=
ling point; one somplo was taken from the shore at tho water!s odge and tho
sccond samuic was 6btainod approximately five feet fyom the shoro line below the

surface of the wator., . summary of the bota cctivity mea-ured in thvvé camples

- -

is presentsd in Teblo II,

ILBIE IT
JULY, AUGUST PIEMEER
A9 49
LOC\TION Number TA ACTIVITY e/ kg
Sampleg On=-shore Samples Five feet_from Shore
N Yoximun dverage . Mpximum  Jverpge
Near Vills Raunch 26 22 13 19 1
4llard Pump Station 26 81 19 20 (A
At 100-H Arec 20 21 1 43 15
Below 100-F .rca 26 99 25 34 20
Richland Dock ® 26 27 16 52 20
At 300 Arce 24, 58 20 . 56. 21
Pasco Bridge (Pasco Sideg 26 43 17 21 1%
Pasco Bridge {Kenn, Side ' 26 32 16 54 18
Henford Ferry 26 6 27 59 22

—m-—--—-—o-.-.o—.-ocn..c-nﬂ-un-—o.——m-———-------—--.-—

A reviaw of the data in Tablo II shows the aver~ge bete actiyity in md to
have varied from 1l to 27 mpe/kg with o predominance of rosults around the lower
figure. These averagos nppo:r slightly highor than thoso obinined quring the
Previous quartor; howsver, statistical comporison showed no signifieant difference
between tho tuota activity monsuved during. the tvo periods. The' moximum results
stmnar) zed in Toble IT 2lso appe-r to be somewhot higher than those obscrved in
the pest. Oneshorc bete sctivity measuremonts of 81 muc/kg at the .1l-~rd Pumping
Station and 99 muc/kg =t the 100-F drca terc 2 to 4 times grostor tinn the mavimums
of 2] and 3> mpc/kg mensured at the same locoticns during the provious quartcr,
The wider range of individual rcsults along with the higher maximum activity
mensured during this quartcr wes associated with the decrcasing flow rat? of the
Columbia River (Figuro 6,) Puring periods of decrcasing flow it would be cxpectod
that the beta activity corriod by ths waters of the Columbia would be dotocted on

DECLASSIFIED]
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the residuanl mud along tho shore lines when the water rocedes,
AN aeat e L P S

The mud szmples trore cnelyzed for olpha activity duc to urenium and/or

plutonium by the ethor oxtroction mothod, The average alphn ~ctivity duc to
these sources was lcss than 6 éis/min/liter at all locations, Uranium mossuroe
nents showod activity frorn this source to bo less thon 2 ug U/gr of mud (<:3
dis/min/grom. ) :

Ninety-four 500 mi, samsles of rw water wers obtrined at the opor~ting
areas on the project. Theso samples were representative of the wntor that ig
carried via the export line from the pumping stations in the 100 Arcas ko the
remaining areas for sanitory water purposes. Yith tho_Bxception of the 100-3
dror, the samplecs werc obtained 2t the 183 and 283 buildings in the 100 and 200
areas, respectively, Thoe row water obtained in the lOd;H arec was sempled ot tho
temporary punping station on the dock which is loeatod on the river adjacont to

the 100-H Aroa, & summery of tho Leta activity mezsurcmonts nace in theso samﬁles

is prosented in Teble ITT.

THBIE TIT

PEL. SOTIVITY IH RiW WATER = RIVER EXFOIT LINE
JULY - UGUST ~SEPTEFBER
1249

NUFEER BET,_SCTIVITY ~ ppo/iitor
LOCATION SAMPLES | juxDam . AVERAGE ,

183 Building 100-B &rca +50 <10
183 Building 100-F arco : 230 110
183 Building 100-D Arca 130

283 Building 200-E Aren

283 Building 200" irea 14
Dock at 100-H .rca

Trace amountz of bota ectivity werc detocted at allisnmpling locnticns excopt
100-B frca. The positive botn octivity in these raw water samhles was primarily
from 14.8 hour sodium (N:-24) o8 dotermined by dcenry studies of revresuntative

sanplcs, Tho cetivity uwonsurcd in the water corrospondy favor-bly "ith the netivity R
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moasured in the Columbis "ivoy asince it is the iritial_sourac
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then that me-, rod at the J00-ircas duc to the added doeny period vhich results

H7-18615

¢ of the export line

SUDPLY 10 LHG 200 frons mae Ises

from the durat. ~f the trcnsportntion'timo of the watur bot
200 iresns,

tcon the 100 and

Daily samples were obtainod at the 100-I1

JArea throughout the reriod, s tho

row water vn

8 punped diroctly from the river vie the tomporary pumping house nn
the dock, it mas oxpected th

it higher activity vould be found sn this systen, 4

reviow of tho data over

the throc month period shows no significant diffcrence
when the ncasuroments modo ot the 100-H Arca v

‘ero compared with similer moasurce
ments made at nezrby 100-F Avea, )

.

0 moximum and cverago bota activity

Figure 8 ig o grephic presontation of th

measured in the rav

vater saiplcs collectod at the Hanford “orks operating arens
during this quartcr. Thig

areph moy be compared with Figure ll,Scction Vi1,
which shows the result~nt buta

activity in the sanitory water ot the same loca=

O

tiOl’lSo

The analysis for tho alphe emittors in rav vator indic~ted an aver po of less
than 6 dis/min/1iter at all arcas,

Supplomonting thoe direcet sompling of the Columbia Rivor in the imnedinte

environs of the Hanford Works sevoral samples of vater, algae #nd silt worc

collectod from tho Columbia River nt tho Bonnoville Dam, -

The nnclysis of the 32
‘@C the bota activity to bo about 30 ppc/litor;
sample showod bota cetivity of 300 ppe/liter,

liters of water shov,

LS

one cxtrome

fuentitative analysis of the lattor
sample indieated troce anounts of radio-iron (Fo

-59) and no detectable amounts of

Ca"45! P“32, OI‘__K-IpO.

anolysis of four wet algoo somples in which the roistura oontont vry cpproxie

. mately 758 showed bot: cetivity of 27, 7, 23,

and 3% mc/lg, respeatively,

Radiochomical enelysis of this material shoved about 14 Hpe of bota ~etivity

from Fo=59 and about 11 uuc from P-32,

Tho bota activity from Ca=45 nand K-40




- - m"'lgél5
w288 loss than B-ppc in the total samplo which weighed 11,6

ans, vet bngis,

—

Mcasurement of bote cctivity in silt samples which “ere collected at the

base of Bonnevilie Dan showed this activity to be in the same order of rmagnitude

ns that measured ot background locations sbove 100~B irea; the bota actlvity in

these samples rangud from 7 to 13 mpe/ke.

A 30 gallon snample of Colunbia Rivor water obtained at tho MoNary damsito

showed a minute trace of beta activity on the order of one to two ppc/iitor.

SECTION V
©
(Please refer to Figures 6, 7, and 8,)
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N SECTION VI
RADIOACTIVE GONTAMINATION IN HANFORD TASTES

DECLASSIF

About one hundred and twenty sample- of 100 Area wastes were collected during"
this quarterly period, The majority of these samples were taken from the 107
basins and vere analyzed for both alpha and total beta emitters, The results of
theso analyses are tabulated below,

JABIE X
RADTOACTIVE (‘()NTAH].N'LTION IN THE .0 B" i'sS
JULY-AUGUST ~SEPTEREER

2949
WERAGE AIFHA ACTIVITY TOTAL BETA {;CTIVITY
LOCATION dis(iﬁZliteg c/liter
- Maxirum Average
100-«B Area <30 427 269
100-D arca <30 573 301
100-F Area <30 431 275

The operating vouer lcvels doring this'period were 275, 305, and 275 M7 at
100-B, 100-D, and 100-F .ircas, rcopoctively, This is the first complete querter
during which the 100-D sres pile operated at 305 M#, The power levels at the other
tvo arcas remained unchungod Trom the prcvious reporting period. The average beta
activity measured in esch 107 basin is somewhat lovcr this quarter then last. The
July and August avercges vevc unusually low for ench ar.a vhiie Septenber sheved a ;.
significant rise to =n activity level corparable with that of the previous qunrter.

Alpha activity in the effluent water generally rerained belo™ the reporting
level of 30 dis/min/liicr with occasionsal samples inéiclting values as high cs
50 or 60 dis/min/litcr. Fluorophotometer analysis for uranium in cach sarple and
analyses for plutoniuc. and polonium in spot samrles shewed no positive alpha
activity attributablc to these sources. -

200 _ARE/S: =

The folloving table sumnarizes the rosults of radiochciical anelyses mede on

samples collected from the 200 Arsas wnste systems,

v, o
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JULY 2 UGUST ~SEPTEREER

TOTAL_ALFHA ACT TOTAL _ZETA ACTIVI
@cZE e .
Maximum

IVITY
dverage Moximum  Average

T Svamp ‘Taten 32 T20% <30 0.2 £N,1 .
T Swamp Mud 22 4ol % 105 2,0 x 10 300 120
U Swamp Tator 270% <30 <0.1 <0.1
Laundry Diteh  “ater 24, 13000% €30 5.5%  <0,1
Laundry Ditch . Iud 1.3 x 105 5.6 x 104 240 73
231 Di‘ch ietor 56 <30 . 0.1 <0.1
300 E "B" Ditch “'ater €30 <30 0.3 <0.1

200 E "B" Ditch Mud 5.2 x 104 6.7 x 103 1820 340
234~35 Ditch

Typo XNo.

LOCLTION Sample Semplos

Tator

R3/4=35 Ditch
Laundry Lint

Rotention Fonds

200 Ecst
200 Test -

Fud
Solid

“atcr
Tatur

12
8

1350%
5,0 % 103
6.7 x 10°

<30
<30

<30°
2,0 ». 103
1.9 x 10°

<30.
<30.

<0.1

25
250

<0.1l
<10.1

<0.1
12
55

<031
<0,1

* The results so indicated are unusual with raspect to other moasuremonts during
the quarter and arc therofore not included in the average. Subsequent sarplcs
did not confirm activity of this megnitudo,

With the c¢xcortion of tho indicated unususl high questionable values shown
above, the activity levels monsurcd in the 200 \rca vastes during the quarter did
not devicte more than nermnlly expeeted from tho mensurcments of the april, hiay,
June quarterly period.

The sample 6f watcr collected from the Laundry ditch on Soptember 16, 1949,
yielded the higheet total niphe activity mcasurcment notc in throo years while
the beta activity measurcment has huen cqualled only once during the samc period.

A fluorophotometer annlysis of this sample shownd 10600 ug U/litcr which confirms
the alpha activitr to be from uranium,

The total alpha activitr meosurod in moximum individual *T" and "U" Swamp
vater samp’es wesd not cenlirmed by spot fluorophotnmcter amal-sls, Previous analye
sce heve occasionally indiczted the presence of both uranium nd/or plutonium at

these loeations.
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The moximum totol alphe activity moasured in samples taken from the 234235

tiated in April of this year, There were no confirming fluorophotometer or plue

tonium analyses run on this sample and subsoquent sampling did not repr?duco this
high result,

Routinc portable instrument (VGM) surveys of the waste swamps and ditches
within the separations zrcos wore made during this period, Meximum readings in
the vieinity of the "I ond W™ swamps and the Laundry ditch in thc 200 "est Area
were about 400 c/m above instrument background. The 200 East "B" Ditch surveys
indicated the moxinum conteminction level to be 10,000 ¢/m above the mud near the
ditch inlet, & survoy of the 200 North ditches in Septembor indiented maximum
instrumont readings which ranged from about 1000 ¢/m at the "N diteh to >100,000
¢/m at the "P" ditch inlct, '

300 (REA: . -
A Table III summarizes the total elpha and beta activity mcasurod on samples
obtained from thc 300 irca wastc nonds,
o T.BLE III

RADIOACTIVE CONTAMIN.TION TN 300 AREA W.STES

JULY =~ UGUST ~SEPTEMEER

1949
LOCATION TOTAL .LPH: ACTIVITY TOTAL BET. ACTIVITY
dis 1iter ) mic/1itor .
Mpxd mum AVOT AL Moximum dverage
016 Pond Inlet 10000 2600 2.5 0.7
(Liquid) .
New Fond Inlet 8600 2400 A 0.7
(Liquig)
Q%@&%L " ne/kg
0ld Fond Inlet 5,3 x 1 2,0 x 10° 6.2 T 0.8
(80114d)

e

The abeve velucs pre cousistent with provious monsurcments of ectivity made
on samples obtained ot thrse loc ti.ns, Tluorophotometer analysar shewr the cone

teminent at this loeation to be principally uranium; maximum resu’ts measurcd

5700 ug U/liter ond 4800 ug U/litor on liquid samples from the old and now pond




Sixty samples wore obtained dircetly from the 300 4roa trasts line, which
empties dirvetly ints the old and new ponds, Total beta activity avernged 0.2
mpe/liter excluding on wnusually high moximum result of 30,6 mpe/liter. olpha
activity averaged about 500 dis/min/liter with a maximum result of 21000 dis/min/ .
liter mcasured on a sample collected at the scme time as the high bote rcsult
noted above. No confirming fluorophotometer analysis wos obtained cn this high
sample; however, analyscs of tho pajority of samples showed an overage wranium
content of about 250 ug U/liter, dnalyses of waste line sam les for plutonium

' ‘showed %0 results of cbout 200 dis/min/liter from this source, while the large

majority of samples snowed no potitive plutonium activity,

SECTION VI -




RADIOACTIVE CONTAMINATION IN DRINKING WATER_AND TEST “ELLS

Eight hundred and fifty-three drinking water samples wero analyzed during the
peried July, August and September, 1949. Two hundrod and sixtoen of thesc samples
were 12 liter samples and the remainder wore 500 ml; samples, The 500 nml, samples
were analyzed for the total beta and alpha emitters; the 12 1iter sampres were
analyzed for the ;lpha cmitters only, The drinking watcr samples in which the
total alpha activity was evaluated were also analyzed specifically for uranium by
the fluorophotometer method, Samplos which eithor showed qﬁéstionablo activity or
showcd alpha activity that was not confirmed to be uranium wero further analyzed
for plutonium by the TTA oxtraction proceas,

The drinking water sources worc sampled at frequencies varying fiom daily to
monthly; the frcquency of sam~ling ¥ s determined by the sampling location, the

probability of finding contaﬁination ir the vt r source, and the trend of pact

activity measurements.

The activity mcesurcmonts discussed in this soction mere determined by evaporae I

ting the wator samplos ana mounting the residue on flat 1" diamcter stainleoss
steel platcs. The Lote activity was cvaluated by counting tho sample with thin
mica~window counters in wiich the window thickness varied between 3 and 5 mg/em?,
Corrections for counter goomotry, backscatter effoct, chemical yield, and decay
were applied to the counting results. The alpha emitters from uranium and/or
plutonium, were evaluatcd by transfcring the residuc from the steel plate to a
beaker and ether extracting the residuc using aluminum nitrate as the "salting outh
agent, After transfering the residuc to a stalnlcss steel plate, the alpha acte-
ivity was cvaluatcd usirg o standard al-ha counter. Corroctibns for the cfficicney
of the ether extraction as determincd by control sample analysis wcre aprlicd to
this data.

Tracc quantitics of al:zha activity wore again dotccted ih tho vell systoms of

Benton City and Richland, The amounts of alpha activity moasurcd in thces vater




uranium, which prosumably occurs naturally in this region. The maximum alpha
actlvity was found in tho Bonton City region where an averrgo of 32 dis/min/liter
was detocted in the Bonton City ™ater Company well, This averasc included a maxie
mun alpha activity measurement of 47 dis/min/liter, Samples from the Benton City
Store wall showed a quarterly average alpha activity of 16 dis/min/liter including
a maximum valuc of 42 dis/min/liter. The alpha activity in all samples was con-
firmed as uranium by fluorophotometer analyses; thx average uranium in the Bonton
City Yator Company Well was 16 ng U/liter and 15 pg U/liter in the Benton City
Store Well, The maximum uranium activity measured in Benton City was 25 pg U/liter,

The alpha activity dotected in tho Richland wells did not approach the magni-
tude of that detoctod et Benton City. The well showing the highest alpha activity
in the Richland supply was Richland Durand #14, where an average alpha activity of
11 dis/min/liter during the quarter included a meximum mezsuremont of 19 dis/min/
liter. Uraniun activity in this well varied between 5 and 9 pe U/liter. In gene
cral, the total alpha activity at the Richland wells veried between 6 dis/min/
litor and 11 dis/min/liter; measurcment for uranium in these wells showed this
activity to vary betwoen 4 end 11 pg U/liter. The results of the alrha activity
measured in samples obtained from the wells of the Richland and Bonton City systems
arc graphically portrayod in Figures 9 and 10,

The only other supply outside of the Richland and Benton City wwolls which
showed alpha activity was the 300 Ares sanitary water. The alpha activity measured
in the 300 Arca water wos attributed to occasional pumping of }qatcr from the 300
Arca wolls which arc knovm to contain wranium, Duec to the varying volumes of wator
pumped from day to day, the al-ha activity mcasurcd in the sanitary wator showed
consgiderable fluctuetion, Many individual samples showed alrhe activity less than
6 dis/min/liter; hovevcr, the maximum alpha activity measurcd was 233 dis/min/liter,
Uranium activity dotected in the 300 irea sanitary vater avornged 6 ng U/liter,




- HYI-18615
"including a maximum of 141 ng U/1iter, Tbe 141 pg U/liter was cxcoptionally high

30 to 35 pg U/litor.

Table I is a summory of the drinking water locations vhere the alpha activity

mocsured indicated an avorase above tho detoctable 1imit throughout the quarters

I

ALPHA ACTIVITY IN DRINKING WATER
JULY-AUGUST =SEPTENEER

LOCATION*

] Richland Woll #2 15 7 7 <6 7

. Richland Well #4 20 10 13 <6 7

- Richland Well ™12 12 7 <6 <6 4 A
. Richland Well #14 19 11 : 9 7 9 5
;. Richland Well #15 12 7 9 7 11 7
: Richland Well #18 12 6 9 7 8 4
| 300 Arca Sanitary 233 10 38 21 kTAN 6
- . Benton City "atcr Company 47 32 22 i1 25 16
. Benton City Store 42 16 8 <6 25 15
5 . * Wbekly samples werc obieined from cach of the above locations except the 300

Area Sanitary water, which vas sampled 63 times during the quarter,

Trace amounts of al:rha ~etivity wore periodically detected in samples obtained

fror locations other than those listed in Table I, but in no case did the consece

utive samples confirm ihe alpha activity measurements. A comrloto tabulatiorn of

the locations at vhich individual samplesg shovvd trqce alpha activity is presented

in Tables II and III., Toble II, vhich is showm on page 48, surmarizcs the results

which were based on 500 ml, sampies, and Table 111, which appenrs on page 49,

summarizes the rosults based on 12 liter samples.
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ALPHA_ACTIVITY IN DRINKING WATTR AS
EEASURED BY ANALYZING 500 mL, SAMELES

JULY-AUGUST -SEPTENEER
1249

PHA ACTIVITY URANIUM

. dis/min/liter peg_U/1iter
LOCATION _ SANFIES  MAXTMUN AVERAGE ~ MAXTMUM  AVERAGE

Foster's Ranch Well
Columbia Camp
Headgate

Hanford Well #3
Hanford Tell #4

San. Tater Hanford #7
Raw Water Hanford #7
3000 Area Well A
3000 Area Vell B
3000 Ares Well C
3000 Area Well D
3000 Area ™ell E
3000 Durand #5
Richland ¥ell #13
Richland Well #2
Richland Yell #4
Richland Vell #5
Richland Well #%2
Richland Yell #14
Richland ¥ell #15
Richland ¥ell #16
Richland Well #18
Tract House K 748
Benton City Ha0 Well
Cobbs Chevron Station
Barrott's Station
Kennewick Hjghland
Kennewick Stancard Sta,
Riverland

Midway

Lower Knob

¥Will's Ranch

Pasco (H-R Dept)
Segerson's Ranch
Pistol Range

300 Area Sanitary
Yhite Bluffs Ice House
San. Water 100-B
San. Water 100-D
San, Yater 100-F
San, Yater 100-H
San. Yater 200-Esst
San, Fater 200-Vest

A
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TABIE III
s TY-THTIR Y
MEASUIED BY ANALYZING 12 LITER SAPFLES
2249

LPHA ACTIVITY URANIUM
XNO. dis liter ug U/liter
LCCATION SSMPLES MAXTMUN ~ AVERAGE  MAXIMUM  AVERAGE

Foster's Ranch

Raw Water

Columbia Camp
Headgate

Hanford Well #1
Hanford Well #4
Hanford Well #7
3000 frea Vell A
3000 Area Vell B
3000 Area Vell C
3000 Area Tell D
3000 irea Vell B
3000 Durand ¥5

3000 Pond Inlet
Hichland Tell #13
Richland Well #
Richland Vell ¥4
Richland ell #5
Richland Tell #1i2
Richland Tell #14
Richland Tell #15
Richland Tell #16
Richland "ell #18
Tract House K-748
Zract House J-635
Penton City Store .
Benton City Vater Co,
Cobb's Corner
Kemnewick Hjghlands
Kennewick Standerd Station
Barrott's Station
Riverland

idway

Yower Knob

7i1l's Rancn

Pasco H & R Dept
Segerson's Ranch
Pistol Range

300 Area San.

"hite Bluffs Ice House
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wator sources, the average “eta activity detected in drinking water supplies was

less then 10 ppe/liter at all sampling locations. The locations which were using
the Columbia River as the source of their drinking water wer: confined to the Y
Pasco and Kennowiclk systcms. The maximum average bota activity during the quartoer
wag found in the Kendewicl: Highlands drinking vater, which averaged 52 ppe/liter,
including a maximum measurement of 100 ppe/liter. fhe drinking water in Kennewick
as measurcd by samplon obtained from the Kenrewick Standard Station on Lvonue "G
showed an average bete cetivity of 26 puc/liter, including a meximum of 123 ppc/
liter. In Pasco, the drinking watcr showod averase beta activity of 41 pne/liter
including a meximuwa of 65 pwe/liter. The amount of betn activity detocted in the
Pasco-Kennewick systceme vos copsistent with trace amoun's of activity measured in
the past. “ells which wore loc - tod ~djacent to the river showing trace beto
activity were Richland "‘ell #2 and the "hitc Bluffs Tce House “ell; the average
beta activity in these loctiong wes 12 znd 22 pyc/litor, respectivoly, The sanie
tary weter at the 100-F and 100-H Arcas averaged 24 ond 33 Jpc/liter of beta
emitters, including rmoximums of 54 and 6/ ppe/liter, respectivoly. Tho activity
in the sonitery water was dircetly related to . the beota activity detecctod in the -
raw water (Table III, Scetion V) in these areas. Figure 1l portrays the nverago
and maximum bote activity measured in the sanit-ry weter in the Hanforéd Operating
Arcas. This portiraryal may be compared vith Figure €, Section V, which shows the
rosults of similar necogurcementz made in tho raw wotcr gupply of those ercas,

Two hundéred And tventy sawyles vere obtained from te«t wells during the
period July, August, end Zeontember, 1949. One hundred i cighty-five of thesc

samples vere 500 ml, cnd thirty-five wore 12 liter samples. Consistent with pre-

vious measurements, the only :ells which showed alphc activity groster thon




on 300 Aron well 22 wes 2073 3s7ﬁn7fi§r; tho qu:ir%rfy BVeTAgL a8 dig/min

“

GASED. e

6 dis/min/liter wore the voells in the 300 Area system, The maximum alphe activity

1iter. Uranium mocsuroments showed an average of 55 pg U/liter in well #2; the
maximum urenium detoctod in this well was 150 pg U/liter. Table IV summorizos
results Jf the alphc ~ctivity meosuroments in the water ‘obtrined from the 300

Aren Vollis,

TABLE IV
ALPHA ACTIVITY IN 300 AREA "BLLS

JULY=~AUGUST -SEPTEMBER

1949 ;
Alpha_gctivity - dis/min/liter Uroniam getivity
Numbcy ... 500 cc Somples 127 1xter gsomples _“_Jg_ﬁ—__lg_tg_g__f
LOCATION Samplcs faoimum  Average Moximum  Afverage Maxiium  Average
Well #1 13 267 305 - —— 187 62
Vall #2 50 t 2073 137 262 84 150 55 .
Tell #3 43 ‘ %1 31 21 9 _ 85 30
Vell #4 11 ] 321 128 —— . me- 250 102

In generel, the clphe nctivity in each of the 300 irca wells was 3 to 4 tines
kigher during this quortur thon during the pericd of 4April, May, cnd Junc. This
increase in nctivity during this period was consistent with previous years obsere
vations ond was cssociated with the higher levels of the Columbia River during
this period. It is bolicved that tho seepage from the river tends to introduce
the uranium from the 3C0 Area woste ponds inte the 300 lrea volls; tho cmounts
of uranium activity tend to increase during poriods of higher flo~ due to the

cdditional scepage of tho river ot that time.

o SECTION VII N
(Plense refer to Figures 9, 10, ond 11)

H.J. Paass and W. S. Singlevich
Development Division
Health Instrument Divisions
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REFERENCES : f

Restricted Documont: Meteorological summaries for the
months of July, adugust, and September, 1949, by D. E, Jenne,
of the Health Instrument Division, Meteorology Group.

Unpublished deta by L.C. Schrendiman, Methods Group,
Dovelopnent Division, Health Ingtrumecnt Dnv131on,
Hanford “Torks.

H¥-15743 Analysis of Veget~tion for I-131 by M. B. Loboeuf,
Jen, 27, 1950,

H"-14242 fadioactive Contemination in the Environs of
the Henword “orks for the period Jan., Feb,, and tlrch,
1949 by 7. Singlevich and H. J. Pans. Iassued Dee, 23, 1949,

mv~14040 Henlth XInstrument Environs Tevort o the month
of July, 1949, by ¥. Singlevich., august 1, 1949.

H7-14401 Health Instrument Znvirons Rcport for the month
of August, 1949, by . Singlevich. Septenber.9, 1949.

H7=14590 Health Ingtrument Environs Report for the ronth
of September, 1942 by W, Singlevich., October 3, 1949.

H7-1743. Rodioactive Contamination iir the Environs of
the Hanlord "orks for the period 4pril, Mey, June, 1249
by *. %inglevich and H. J. Pa-s, April 3, 1950.

Peport to be issued brsed on data of the Methods-Control
Devoloomonu Scction of the Development Pivision, Hualth
Tnstrument Division, Hanford “orks.
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