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ABSTRACT

Tris is tho first annual repart of the Botany Field Stetion lin, 1.

The location, layout ani nmethod of irriguting the station arg de-
scribed. 'Me crops grewn and their vields arc given. Results of
analyses for radioectivity nre roporied in tebular form. Ne¢ evidenco
of radloactivity above accepted -olerance levels in foods was ovteined
for any of the crops tcst.d.

A plans table plot =f the Ficld Stotion ond photographe are

included.
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FIRST ANNUAL REPORT OF THE BOTANY FIELD STATION

INTRODUCTION

The water usecdé *o cool the piles at the Hanford Works contains
radioactive eloments, formed in its passago through the pile. Somo
of tho elemonts are short-lived. Howevor, a small but imporitant grovp
retain their activity over a iong time. It is pessible to hold the
of fluent water in the roiintion besins before discharge into tho river
until the short-lived olemeants havo beon materially reducod by decay.
Dilution of the offlucnt wator with tho Columbia Rlver weter 13 such
that theso cctive olements aro not considered important as long as
they romain in solution. Factors which influengo the dilution of the
redionctive olomonts are: the ability of algase and other mlcro-organ-
isms, both plant and an{mal; to concentrate the cctivo materials in
and on thoir bodies; and whero the river water i1s usod for irrigation,
the possible concentretion of the radiocactive eloments in the soll (2)
(2) (3). Bocausoc of tho lettor possibility it wes considored desirable
to cstablish o field stetion whore this problom could be studied over
an oxtondod period.

Throughout 1947 and 1948 all tho possidle nreas on both banks of
the Columbia Rivor within the boundery of the Hanford Vorks Project
woro 2xamined as possible sitos for tho field stotion. The west bank

of the Columbia River was considorcd by the Botany Group as tho most

2y
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désirablc bocauso of tho higher concentration of rudioactivo oleomonts
in the watcr on that side and tho difficulty conducting an oporntion
rcross the river (5).

Howevor, tho Foster Rench, governmont tract CC-133, two miles up
stroam from tho Hanford Ferry, on tho oest bank of tho Columbia Rivor
was finnlly solected bocause: (1) 1t wos of a sizo (22.8 acres) suf-
ficient to yield valid data, (2) 1t possessod an irrigation systom in
good oporating sonditizn, (3) it included e gond producing poach orcherd,
(4) tho houso end supploment~ry Puildings worec ndoquato for uso, (5)
the truct wes located wherc it wi3 oasy %o provent trospass by un-
suthorized persons, (&) it wns down streom from the operating units,
(7) 1t was loceted on thc samc side of the river and up strecm from
the 5552 acre Pasco Pumping Project, (9) the soil wes a hcavy sendy
loanm, end (10) the physicrl feoturss of the trnct aro such that it

cculd be divided into two approximctely oqunl axperimentnl plots.

ETHODS

Operetion of tho fiold station was decrmed nccussery to furnish
dctz on what could be cxpectod in tho Pasco-Konnew!cit arce from tho
usn of tho Columbix River weter for irrinction purposcs. It was con-
sidorcd ossential to know the rate of increcnse of wctivity in the soll,
the amount of ectivity takon up by tho plrnts, ond the ylolds of the
crops grown.

Tho arrangomen: of the steticn is such that the pump line from

tho river dividas it ints two plota essontianlly oqual in asrca, soil,

&
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stgfb of cultivntion and >rchard., Tho orchard, principally poach troeos
occupios about six ecrcs. Tho rest of the land consists of 1% ecros of
alfalfns and two acros for buildings, ysrds, and waste land. The fruit
troes consist of one large bing cherry, 20 apricot, nino applo, five
plum, and 510 peach trces. The apricot treos are distributed rlong the
margin of the tract end in the odgo of the peach orchard. Tho spplo
troos are mostly along the road and runs to tho houso from the highwey,
Thare ero 311 porch troes on the wost cnd and 199 on the east end of
the trect. The west orcherd is much younger than tho orst crchard ~nd
conteins most of tho Erlec and Zlborte poeches, the only marketablo
peaches. The remeinder of the peach trous are of odd varistios and
scedlings which produco inforior fruit or fruit ripening at tho wrong
sceson.

The land between tho orchrrds end buildings is ::1f:i:1fa moodow
which was in pocr condition becauso of its age end heavy Infostation
with dodder and bdind woed. £ll of tho fruit trees on tho place had
beon neglocted and roquired henrvy pruning.

Whon the tract was takcn by tho Boteny group the irrigation sys-
tem was suppliod by a Fairbanks-Morse olectricelly-driven, centrifugel
pump cepadblcu of delivering LS50 gallons por minuto to tho diversion box
if the pump was not more then 10 feot obovo the sourcc of water supply.
The leteral irrigation rmains of 12-inch wooden piuing run cast and west
along the highost point above the diversion bex. These mnins are drilled

with 3/k~inch holes et cbout ten foot Intervals, nllaowing tho wator to

flow into the ditches for theo rill type of irrigation. The contour of
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the lend in suzh thet fio~ding 's not possible, 'nG {1 wrg not con-
gid yed des'r bLot tust.11 = sprinkler 1rrgation grsteB.

Tt owes pohnedl Inous the up strocm ¢r w.8t ~ren as @ control
v s ead the dzwn streen oor arst pror 28 0 Lr:c to nt plot. A well
bl o dclivering 150 gallona por minnte wez Arillod Fifty oot
~orth o the central A vareisa bux to sesurs wat:p free from rudiocc-
Livs cutaninotion,

Aveli ws plmzad in tho d;vorgion box o thut the river webnr
cLuld 3o only o Tae wet side of the iroct, and w2l wetor could @2
snly to the west aidg of ‘he trot.

A Comestic well surplying {five golluns pol mirute Tarnished +the
wnter T:r the use of the worvers on the trrct.

A Farmail ileded O trector with plowg, cu tivatine ond mowing cquip-
meat was rented froc Tyengporiniion D.vision &3 rn CoTNOMY TORSUIC to
woducs ths h-nd wore in sulttveting oné hrndling the crops.

The crops grown erd atudicd tho. first season were borng, onis,

s YYIis, 3Woe. S.TN; votntons, 1716, pomehes, cherricn, rpricote,
piuns -nd rppics. Sgree Ior the ~nnusl cropc W3 . trin.d by <stab-
1lishing a ‘wo and ra-hnlf seore plat dn tho tr-atment -roe and one o>f
giatiny siz: ia thn santrel vrec.  The r-diore (ivity prusent in scm=
rles tnren £l ns e-1i, rants, stoms, lcn~ves 'nd fruit of onch specles
ar vericty of poat FoownowS detormincd. A1 s7plis wWerd ¢collected

1t series of thirty f»un vath +he connrol ad _rontmont pluts.

1107387 DECLASSIFIED
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The soil camplos were nounted cs ono gram srmplos on stainless

_ steel platos -nd c.rinted diroctly cor beta nctivity. Tho counts of
thesu thirty samplea werc combined into an avorcgo figure.

Tho vogotatlcn samplas wore mounted in ono grem semples and
countod dircctly, or digostod and tho ash mounted on stainloss stocl
platos und countod for bote activity. Tho avorage bota nctivity for
cech part of tho plent was recordvd. Alpha nctlivity wes not consid-
cred in this years work. It was not possible to sccurc » evoeteal
nnalysis of eithor soll or vegetetion,

Orchards wore prunue, spraycd, cultivated, and irrigetoa by the
Botany group membors. FPurches word harvested and merkcted by a con-
tractor obtainod through ihe Atomic Encrgy Commission. i1l crops woro
planted in suasan. The work wns‘bogun uging the river wetor end woll
irrigetion as plonncd. On tho twenty-oighth of May the well began to
pump scnd wh:ch cut the pump boarings out. It was docided that thero
wrs no possibility of using the well until somec mothod of countrolling
the s~nd wns dcveloped. Tho failure of the woll left us without a con-
trol plot cnd nocossitetod tho uso of river wator to koop the control
orcherd nlive., Since i1t wes considorcd dosirzblo to prevont the ad-
dition of the radiocnative !sotopes to the suil of tho coﬁtrol plot on
which tho finld and vegotsable orops woro grown, it wns plowed up and
surmer fallowod, 7T: sccur: control drte, somplos ~f as mony crops as
possidble wero obtnined frem e form on ths Roza Project ninc miles

northoest of Prossor, W-shington.

1101383
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A total of 90 ecro-feot of weter WCB pumped from the rivor, Just
shory of the quantity r..quirod by the soll and cr-ps £ r the s:ason,
hed 1+ boen proporly distridutcd. Troublu with thu rivor frrigetiion
pump rcsulted in podr distridution of tho water. Tho ditferunco o7
10 fact batwoon tho Jow wetor and flocd stagn of the rivor md . it
noc. ssary to chnange tho pasftian of the pump twics. Reweated ehenfivs
in the length of the {nlct pipc to tho pump wero necossary to mintain
the flew o7 weter. Proper tinjng of irrignt'un is ~sacntinl for high
yiold wnd soad quality .f the crops grown. For exwaplc the ylold ~f
the patetaes on the pli ¢ wms 720¢ dut tr. qurlity of tho peintocs
Grown Was poor. Th.s w=2 ir~ctly - +iribusnble o fuuity frrigot.on,

£ar thorc wos LD scnb, bretericl rot °r wiro worm Injury.

RESULIS
The resuits of tho ¥orrs work hav. beon eordeused to the tobles

«nd figires which follaw,
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AVERAGE BETA ACTIVITY PER MONTH FROM TREATMEIT PLOTS
(figures in microcuries per kilogrut:

Serple April Moy Juns July
Soil 0.021 0.0 0,0z 0.022
Alfsifn 9.022 0,019*

Oats Q.01
Bear:s

Carrots

Corn

Poteioas

Peaches

Apric:ts 0.01£*
Cherries 0.013*

Plurs 0.038%
Applos G.00*

% Semple readings at hervest tiac.

P101381

Aug.
0.Cl9
0.023%

0.00c¢*

0.005%

c.010*

Sept.

0.0z

0.005%

Oct. Nov. Dec.
0.02 o.u2 0.019

0.CY*

0.0M1*

0.003%

1k

Yearly
Averege

0.02

0.Cz

0.009
0.011
0.003
0,005
0,095
0.01A
0.01%
0.013
0,034

0.009
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TABLE o

YE,RLY AVERAGE OF BETA ACTIVITY EXPRESSED IN MICRCCURIE PIR XILCGRIL

inpo of Crop Control Trontaons
Scil 0.015 0,0
Alf~if- . 0.01% 0.0Ch
Borns LG, 000% C.0L3*
Swect Corn < 0,00L* < 0.005%
Lrt: Pototocs { 0.003% < 3,002%
Jrts *% < G.00R
Crrrots *%  5.003%
Eorly Pototows *% L C.0C9
Pcrchos = 0.01%
Apricnis ** 0,052
Cherrius *¥ { C.C13
Pluns * 0.023
Applos e ©.009

*  All scmples of thwse crops woere @igested in roncentroted HN03
rnd othor crops were nnunted ~»nt ¢ sunted directly.

** It wns impossible to obtzin volues un thoeso crops becnuse of
tha foilure of tho woll ~nd l2ss of the ~ontral arcas.

1101388 *
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TLBLE 2

CROP YIELDS

AVIRGE FOR
FIZID STATION CENTRAL -rsaIvGac (7)

3,7 +oL5 pur TSR 3,6 tons per fCYC
(o busncls p¥ CE¥C &7.6 busnols Bor Ler
33.5 rushols p e > pushels ner ACTC

5.7 a5 T oo 1o %ons poT PSS &b/
256,6 bushi 18 PeY CT 313.7 tashels per ‘CT
14 Q00  priukke PLT ~eTe 10,000 ponds pet ~Crs
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Figure 3. Beta Activity of Treatmeat Soil ond Irrigotion Water
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TABLE 4

BETA-ACTIVITY CF RIVER WATER AT THE LWIET F THT IRJIGATION LIT*

. P Mrximva
Tuobor of Averag:
Month armples deta-rotivity betn-ratlivity

(Ro~diryr~ 4n micricurivs p Y C.C. % 108)

Jdan. 2 35-3 39'3

Fecdb, X 19.9 34,8

Mur. L 30.5 34,9
I LR
:'\'.‘I‘ . u 20l 05 s h’

- _): ’
Junc 5 2.4
c I'd

Jly 4 15.2 ]

iy -
et 4 St 5. .6

NV, b !‘9.,-) 51'7

* Thorc wig ns cotest bl - Lphn resdlng w the weter srrples from this
- o8 o - @ - - - - L ' . " . .
locrticr.. The & - -m the woter nctiviiy wes -btain.d {ron Sito Survey

(L).

s
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SPERSTRIG ST,ATISTICS

Pruninge and o1 cmap of LN BUUTN Lieeieceerierececerariiasens 0
Sproying of the OroBErlS tiisiiiaecseecteiiitatotsirtioenien (3
Culiivntisn “Id PLIWINE veevveverooacssnsansssessroranssnnrons 20F
Szel Praporett L oRd cr % 3 EDTING cieeearecacaincarescaraesees bl

E>y hirvest

L. ) po
adm
[

’I"tf'.] R TR LR E I B I A Y :‘7:.
Pump repeiring spt piv. lin.: shiftlar (B-t~ry ggrs:un;x) caaee ;ﬁ;

T3¢~ mon hears ustd L .......19Ch

WATLR PUMPIDG HCURS

Fumber of hours o IIVET PURD SPOT-T2ZON eeeevssrcsecossansessslbl3
Mumbor of hours of w:=ll purp "pertlon seeveeecccsccosonrocess 158

T:\t-“.‘ pul‘.lplaft h"urs 00000039-1771
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DISCUSS ION

The wvor . monthly bot: totivily of thu soil «nd crops of the
p..t8 recziving Jolambic River water for frrigetiin in showa in Tablo
1. All reedings on plants or portions of » pltuts werc ¢onstdorably
1 wor then the tolarence levaels recupiod for vonetrtion, rierkotedlo
ouches cad alfnifa were 501d for uez -8 f9od,

Re~dings on the 8341 ~«r R'gher by o factsr of ton then the av-
ereg@e givon for non-'rrig-tcd Innd sn th. (ost hoak of tny Columbic
River in *h. vic:inity of .ho Fiold Steiion (6).

A comprrison of batr ~ctivity f ¢rops !r trintment nnd contr-l
plots shown in Fipurc D ¢ives - highor resding -n tLs control cif-~1fn
thon on the tra~tment plants. The difference biiween the two groaps
13 s5 smrll that it coula bo acscribud 4o vorict’ons in cotnting 2nd
technique of hondlirg. The anroagc >of 5 x 1C ~ 5 gc/gm bote ~ctivity
in the soil of tho troctmont plots is not onough tn show tho noed of
any groat cinccrn abiut the uso uf Columbic River wotor for irrigation.

Ths crop yiclds woro bettcr then hed boen oxpocted for tho first
saaﬁsn. Fifty porcont =f the crops grown oxcoecdod the aver~ge yiold
£or Contrel Vnshingten (7). Tho clfrlfe showod cvidonce of o lack of
phosphorug in tho s>il, The ontiro plot would profit by ¢ modorato

cddition of nitrogen-phcsphorus-bearing fortilizer.

1107394 DECLASSIFTED
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In considering tho cporntion of tho atntiun cttontlon shruld
bo enlled to the ltom of mrn hours reguired to t-ko coru of tho o1-
folfs hey. Thero is no roturn in scientific det: from tho hay that
13 < ~mensurate with the 272 ien hours roquired to +aln orro <f the

krye  The 101 hours raquirod t~ move the lrrigetion punp -nd plip: 1w

excaasivs nd scme 2orroctivo mecsure should Lo to<un.

SUMALRY

The operstion of th, Brisny Flold Stntion (= 2 ~ors trect),
frrigricé with the w tor £o0a the 2-lumbis Rover which eontaing al-
lutad offlucnt froe thr 200 dreas. hes f2ilel to shisw ~ny significont
ebsorption or translicnti.n of bet~ ecmitting rodfonctive isdtopes in
the crops grown.  The crops produced ylelds that comparo well with the
yiclds that have been 2stnblished ns ~ver:ifo for the Zcentrel Woehington
erea. There wos no significanl increcsc in the batn nctivity of the
auil 23 2 result of the usc of irrigation wetur from the Celumbic Rivori

The datz c¢bteincd ton? to prove the contentina thnt tho operztion
of Hanford Works doss not contribute o hazerd t¢ the farming oncrations

ncer the river.
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