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DOSE~-RATE MEASUTGMENTS OF EFACHES AXD
ISTANDS OY THE COLUMBIA RIVER
1 __WEEN RKINGOID AND RICHLAND

INTAVIICTION

Tz3 section of the Columbis River between Ringold and the 300 Area has some
potential for resreational use in addition to the fishing now svailadle from
the east shora. In order to deterziine piotadle dose rates which would de
experienced in this section of the river if it were used by ‘boauna entlu~-
ailasta, bathers;, and picnickers, surveys wers made during mid-sumer and
early fall of 1961. A follow-up survey vas conducted dnrj.ng the spring of
1962 to extend the range of coverage to the Richland area. Dmludod in
the surveys were measurements of the dose rate in and cbo?‘ the river water,
and oa the beaches. 8elected areas of the ground were also surveyed tor

particulate contamination.

METHODS

" Three surveys were mede - the first froam July 18 » July 21, 1961, the

second from October 2 to October 6, m,mmmm“masaﬂao,
1962. Measurements vere taken ‘m approximately the seme areas during the
first two surveys. In the third survey, sa messureaents were repested

1n the Ringold - 300 Area secuion of the river, but eaphasis was pliced ca

B

the section opposite Richland.

In general, the areas surveyed were chosen on the | sis of atirectiveness

for recreational use. The first tvo surveys were oconducted from Savege

Island, umasﬂi&t&pﬂmyph&mm,ummw

300Areauhichinth.pnmtbomdmtorncruﬁomm.' nnth.u'&

survey extended from the Plsat boundary to Nelson' Island. 'Figure 1 shows
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Portion of the River Surveyed and its Relation to Piant Facilities
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the section of the river surveyed aad its relation to plant facilities.
Figures. 2," 3, 4, 5, and 6, show dotalled Bactions of the area surveyed azd

the 33 specific locailons chosen for tae land surveys.

Four types of radiation detection i{nstrumests were used during the swvey -
1) a portable GM instrument to détemine the extent and intensity of contam~
ization,
2) a LO-liter ionization chamber to measure extremely low dose rates(l)
3) small pencil-type iorization chambers to measure the integrated dose
over a oze week period at a given loca.tion<2) s and
4) a five inch plastic scintillation detector to determire the dose rate

e.xist.".ng in a boat at varicus locations on the river;(3)

At least ten ground level measuremants were taken with the portable GX
instrurent and the 40-liter chamber at each swrvey location. The ten measure-

ments were averaged to glve a general indication of the radiation levels

existing at the survey site.

T™wo sets of "“pencils" were exposed at selected beaches for & period of ous
week. © :ﬁ.rat 't vas plx 4 growd . to ®_3 the dose : o

that a person might }.'eceive while lyiag on the beach. T9a mond set of
"pencil;" wes placed approximately tb.ree Leet a.bove the grounad on c stake

to estimate the dose rate to the lower trunk region of & person wkhile stand- '
ing. In addition, "pencils™ were suomarged in 4 to 8 feet of water spprox-
imately 10 to 15 feet oﬁ-shm&mmofthnmwmu

‘measure the dose rate thatspermnightnuinvﬁmmmthou !

waters.
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Refers to Miles
Downstream of “

100-8 Outfall

o FIGURE 2 \
Land Survey Locations 1, 2, and 3
River Mile 24 to Mile 27
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Land Survey Locations 4 to 12 @'_
River Mile 27 to Mile 31
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Land Survey Locations 13 to 18
River Mile 31 to Mile 35
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Land Survey Locations 18 to 23 ‘
River Mile 35 .to Mile 39 T E
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Land Survey Locations 25 to 33 River Mile 30 to Mile 43
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Tir 2low rute of the Columsia (fi..wce T, at the time of the July sirvey wvas
woowoxizately 175,000 cfs; satetursially lower than the peek of approximately
£CC,CCO ¢£3 reached in Juna, but yuite usual fo- this month. By October,

wh2 fleow bad dropped to 60,000 cf:, while &t the ezd of Maxch, 1562, the

Jlcw was agproximately 50,000 cfs.

-

Sl Sorey

Soreys with portable Qf instruments skoveld rediocactirizy over ths beaches

CCO ceunts ver minute, as shown 2= Tazls 1. Althouga toe kighest readings
wire on the upper bald of Islard "2%. rear the wpriver linmit of the study,
{Zorvey Locations £ and 3, Figurse 2) thexe wea st a consistent decrease
founstmesm.  The radtosetive contemizazzar 141 ot sppear o be associated
wite soattered perticles bud :a.'::-;,ér Scemsd TO te spzead Quite urifoiwmly

vor the surlaces belrg surveysid.

= zle 2 sumarizaes the deta ohrtainzd with tha ”pe:u:us_" 2t the ten locatiocns
wLzre se P 18 Wen s ¢ o Ab groucd T 1 the dose rates were
1n the runge of 0.06 1o 0.19 mr/w=. Tuses fast abovs toe gocusd the values
weze wbout kalf as mack. MPemolils™ sutmengsd In the vat'a: off-ghore from

tiz selected Tezches irdiceted A0s: mutes L2 oo rangs of 0.05 to C.09

iony more measurexents were possicie wiih the 40-liltes chuaber than with the
encils” but they Tepresert trarslznt, rathsr than iutegratel, coaditions.
T2 results axe suzxarized in Table 3. The measu-enzata mads vith the kO- ,' :

riter chazber are plotted in Figwre § whilck 1llustcates the variabili'_ty’st

.
r]
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SLLZY A AT senATeSn GVER GO STRVETND OO T TEOTRMME™ T~ j
N Units of ¢/m |
Icontion July - QOctoter ‘
Ji~z. 2-5  Averags Maxdoum @ Miaimuam Averages )Mauximm  Minimum
1 250 500 200 500 1,500 200
1A .- -- — 300 2,500 300
2 £C0 €09 =00 400 2,000 200
3 6C0 8co 500 Loo 2,000 150 |
L 4Go 700 300 -- - . i
5 300 520 200 Loo 3,000 200 : ' |
S 200 350 150 500 5,000 150 ‘
7 350 600 200 5C0 5,000 200 ‘
8 360 €00 200 -- - - |
9 250 500 250 | 450 2,000 200 |
10 150 450 150 50 3,000 200 - \
11 200 450 200 oo 2,000 200 ‘
i2 200 500 200 - - - |
, 13 200 350 200 Leo 2,500 200 ' |
1 i 360 500 500 -- o= =
: i5 250 500 200 . 509 3,000 200 |
: 15 500 700 500 500 1,500 = 200
z 350 500 250 300 600 200
; i3 Loo 600 300 4so 500 200
: 2 .- -- - 350 2,009 200
19 ko 600 250 150 2,500 150
20 300 500 300 ' 500 900 400
21 Loo 600 350 200 550 200
: 22 350 50C 250 300 800 - 300
i 23 300 400 200 500 600 '500
)
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SUMMARY OF TATA OBTATNED WITH PENCIL-TYTE

TAZIE 2

TONTTATION CHAMEZRS, 1661

Units of ar/br

lard
July Qctober .
0 £t 3 % 0 =% 3 £
0.19 0.05 0.16 0.13
0.06 0.05 0.1l4 0.12
0.09 0.06 0.1k 2.11
0.13 0.09 0.19 0.19
0.11 0.06 0.12 0.09
0.13 0.10 0.21 0.15
0.15 0.07 o.11 0.¢9
0.16 o " 0.14 6
. 0.16 0.12 0.08
0.16 0.07 0.06 0.05

0007
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River
July QOctober
0.09 0.17
0.09 0.19
0.07 0.12
0.07 0.13
0.05 c.12
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_._-_-L-
... WY T TATA OBTALED OVER CROGTIT SUSYETED WITSE LO-LITER CHAMEER, 1061
Units of or/hr
—ocusion July October
ZLvo. 2-5 Averzpe Yaxdmum il;lz:u. Average Maximum Minimum
bl 0.19 0.32 0.10 0.18 0.hk2 0.05
A5} -- .- .- 0.36 0.65 0.12
2 0.17 0.28 0.12 0.26 0.k2 0.18
3 0.31 0.50 0.12 0.27 0.70 0.10
L 0.20 0.32 0.12 0.39 0.60 0.16
5 0.13 0.20 0.¢c8 0.36 0,70 0.18
) 0.13 0.18 0.C9 0.26 0.78 0.08
7 0.13 0.32 0.07 0.19 0.65 0.07
3 0.16 0.19 0.13 0.20 0.46 0.07
9 0.12 0.15 0.08 0.15 | 0.3 0.08
=0 0.20 0.k2 0.09 0.15 0.55 0.06
11 0.25 0.22 0.29 0.32 0.7h 0.18
2 0.2% 0.28 0.18 .- - -
13 . 0.15 0.18 0.12 0.31 0.60 0.13
10 0.29 0.37 0.18 - .- -
15 0.18 0.28 o.11 0.%3 1.1 0.11
16 0.27 0.50 0.15 0.26 0.46 0.12
1 0.20 0.k2 0.13 0.22 0.37 0.08
13 1 0.25 0.k2 0.13 0.k0 0.65 0.18
18 .- -~ - 0.39 0.60 0.18
19 0.29 0.37 0.21 0.2k 0.50 0.09
20 0.21 0.k2 0.12 0.22 . 0.46 0.13
21 0.26 0.b2 0.08 0.16 0.k2 0.10
2 0.1% 0.20 o.11 0.19 0.27 0.16
.23 0.11 0.16 0.09 0.2h 0.52 0.13
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tolavidieal locasions and the lack of any distinct change with distance dowm-
<iocz3.  Tais techrnigue 'usua.uy izdicated dose rsies which were slightly

ni_er tzan shown by the "pencils®.

-~

Solnonze of the scintillation detector carried ir the boat as it moved

Tatiseas survey locations indicated a maximmm dose rate of 0.025 m.‘/hr. :

-~
lv

PR

. -
SIS o ey

i
titn dizizndshing river flew, strmps cf the beach which were flooded in July

beeuze wipoced. Rodioactive zaterlals walck were deposived on the beach as
wno woier raceded resulzed Ia higmer dose rates in October. As shown in
©sle L ozcze zeesurezsnts with the portatle (B instruments were-as high as
5,220 counts per =irute. The maxizum valus oblained with the bO-liter

ciczoer was 1.1 ar/h= (Table 3.

Macsurezments zade with the "pancils” at ground level waze in the range of
0.03 t0 0.21 mr/ar (Tadle 2) whish was nov significantly higher than found
in July. Waers the 'pencilsa™ were sJdomerged in the river ;ntar, however,
t.o dose rate in October was about twice ttas fourd during July, as wuld
S «ipected because of the alighes corer - 1 92 ¢ ntaminants at the lower

-2 moasuscments made with the WO-1:iter chamber durirg October are plotted

1

Jiguze 9. As in the case of the Jwiy Jusrey, there was considsradle
variebility in the data with no agpreciable deciine in dose rate through
tkis twaelve-nile stretch of the river.

Lizxeh Survey

oW
Tais survey was corducted to estimate the ralicliogisal status of the Ringold -

3C0 Area section of the river at tae a+-—5 of the outdoor recreational

\e
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FIGURE 9

Comparison of Dose Rates at Various Survey Locations, October, 1961
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seison, and to extend the swrvey areza to Richiand. Ths meaéurmntl takeas -

with the ho-;.iter chambexr and portable GM iastrumeats are presentsd in Tadle
L. On the average, the results frdicate no su‘osta;ntial iacsease in 3;10
rate o> contanination over the Cotcber raesulis at t;o locationa surveyed.

Tha dose rates measured at survey locations 24 to 33 are not si@iﬁcan;tly

diffarent from those previcusly measured in thks vieinity of Rich".a.nd'.(3) (1‘)

Zuring the July and Jctoter s v, it was notel that at all of the survey
locations, the highast dose ra<ss wers izvariaktly fournd ok the porticn of

tre beach closest to the water ilire, TalZs 15 due to the daily fluctuations

. |
iz »iver flow which causes the freshest ?.ontamir.a.uts <0 be deposited at the

weter's edga. Halicastive desay or tha olier cogtarization inland results

in lower dose rates.

Samplss of sand were collected ty the wuter's edge as five locations and
acalyzed by gamma spectroscopy o the xajor radlomuslides. The results
are given in Table 5. The speiiruz O gaana eca.‘..tteéa observed ir each

sazple decayed with a half-life vasyizg frca two 40 sevez ~ |8,

For coaditions similer to those walsz exisned during 1961 aud early 1962, the

average dose rate which mey be =wupesied 10 prevall uz beaches ani islanis
of the Columbia River tetweern Fd._.galu. acd Ricalani 1s adout. 0.2 mr/hr jure
ing milesuzmer and 0.3 mr/hr iz sprizg and late sumer. Bvd.mnrcw?n

receive between 0.05 and 0.l mr/hr valle in the water &t times vhen the river

' flow vas on the order of 175,000 cfa and about twlse his amount late in

the seascn when the flov has droppeld 2 about 50,000 cfs. Fersons “~ % 8
would receive exposurs at & rete less than hall that rocd.m by svimmers.

. W = =
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SULTARY OF DATA O3TAZNED TIURING 1 | MARCH SURVEY

HW-T2229 ReV

B Tugtnment - ¢/m

Locoitor L0-liter chambar ~ mr/h»
Ties, 2 Averzge  Miximca' Mininum

| 3 0.61 1.1 0.12

5 0.64 1.1 0.17

7 0.27 0.65 0,10

13 0.19 0.23 C.15

13 0.43 0.55 C.2z

19 0.27 0.42 0.6

23 0.12 0.20 C.09

2k 0.20 0.k2 .20

25 0.22 0.37 Cell

) 0.16 0.24 G

27 0.1k 0.26 .93

28 0.25 0.42 Coid

29 0.18 0.26 0.29

30 0.09 C.18 0.05

31 0.33 C.TO C.lz

32 0.20 0.32 ¢.10

33 0.19 0.27 0.13

Fverage . Jaximm  Mipimm
500 so00 | 200
1000 2500 550
2009 7500 250
300 koo 250
160 1,500 400
5C0 5000 250
300 T00 250
£00 3500. 130
350 2500 150
300 4350 0
300 800 150
150 200 15
%0 700 150
=03 350 150
S0 3000 200
430 3000 200
250 850 200

s e
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! mBIE 5

SPECTRIM QF ISCICFES IETECTED IN SAND SANPLES
COLLECTED I'™™IRG MARCH, 1962 -

1070 uc/g

Tsotore Iocation 5 ILocation 7 Ioecation 18 Iocation 19 Iocastion 2T

na 1.6 5.9 2.5 2.9 -
Sa¥0 38 110 61 far 10
130 130 30 70 27 25
2a-La?0 53 90 58 19 9.7
W a3 24 21 69 5.6
ot 380 820 £60 170 100
et 51 110 % 27 19
P 150 250 140 & 54
2255 310 880 610 ‘210 170
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Tiere vas considersh] variability in the dose rate between different loce-
tmx&ieh,ﬁa;mcﬁufpwm,m any minor decrease which
a1izht be expected with distance dounriver. mw.nmm
Z-action of the redisticn measured 1n the vater criginates ficea short-
lived gamma emit rs, the time required £or the water to trsvel through this
tvelve-xil section of the river i3 only >out three and one-dalf hours. -
Raclocactive decay is thus of comparstively ainor Lmportance. The dose
rutes ceasured in the Ringold o 200 Arca section wexe not sufficiently
diliferent Ifron those meesured 'n tne vicinity of Richland t0 warrant the

+ corclusion that ugnineutlygmamjw would result from recIea~
tional use of the river upstrean to Ringold.

In caxzgarison with the dose rates of 0.05 to 0.2 mr/hr measured st & height
ol three feet above the bDesaches, similar neasursoents Over land near the
center of the Hanford reservation are ia the @ moto.m.too.oau/hr.(")

AEBSTRACT

Radicactive materials releassd with t  [fluent of the Eanford production
Teactors can provile meble 1diation exposure to pes s vho use the
river downstvesn. Dose rates messured on beaches in the Ringold to 300 A
secticn of the river wyre in the rangs of 0.05 %0 1.1 zxr/hr with zaximm.
valuss near the vater's edge. Dose Tati 1n the Vater wre in the Tangs of
0.05 to 0.2 mr/hr. March and October valuss, obiained at a river flow of
50,000 efs and 60,000 ofs, respectively, wers ot twice those cbserved
in July st a river flow of 175,000 cfs. In genezal, the levels of contam-
inaticn found in the Ringold to 300 ATea section were not sppreciably
different from those ¥~ a—7t in the .1 of Richland where the
river is now used extensively for recrel lovel | poses.
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