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in t;\.cIc?i.~ferentnatural enviro.~~eritsin tkle southe2.stern United States cor?-
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inclucie the “loi.7 terrace” broad flooZ~~lain of the Savar.:lahltiv.~rcovered

~.;itl~a dense s~,:ar.>forest aiizthe “higki terrac~” l~a’:ingz lev~l–t.~–~~ntlY

tY1311ed sinc~ its acquisition in 1951. The reservation consists of fresh–

k:<xterstreams, old fieltis, and forest ~;it’nmost of the olci fields in the



1~~agricultural study



.- .’”,
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been cle~~ositeclat this

The aliuvial soil

of the Tennessee ?.id:e



i:i.eld into 12 ec~l~alg~lots in t.’nefall of 1<~-15.
*

Ti]efields \#ere limed,
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grain had tb:oorders of inagu.i.tudelo~,:erPu content

parts.

Tilebea:~ plalts had si~.~ilarPu conccritrakio:ls

~,ld ccoercenta.acs as tlnct;llee.tstr.a~:.’. (’.,’;noleplants

(10-2 pCi/g dry wt.)

V:it?loutthe ~raifi).



se~>ax-atedapproxir:.ately501 of Fu-bearing particles and/or forciq matter

fro? th? cjrain.

Relative Contribution of Root Uptake to Plutonium Contents of

Fi6:ld Crops: The comparison of the data on crops grown in the field

anclin the glasshouse (Table 3) provides an estimate of the plutonium

uptake via the root pathway. The results indicate that Pu contamination

of the field crops is primarily external. For wheat and corn samples,

approximately 97% of the total contamination was extenal. For soybeans,

contribution from root uptake appeared greater than 10%. No plausible

explanation can be offered at this time for this discrepancy.

.



til?se species

conccntra-

>

seiltative food preparation tec”nniqu,~s. ~is procedure cf~ectively re,~.a~’ed

surface-bound PU ~Cc~,~se, by microsco~>ic exmi,inatiion,r,op2rtiC~eS I,:erC

observed Cn

eff2cti’.fely

be~n fruit,

–lu-



is related to t}leextent of the root s]>sterl&qd nutrient requi::ement.

Dose-to-hIan from Ingestion of Plutonium-Corittinated Foodstuff: The dose—

to a person from ingesting wheat or other foods (Tables 2 and 4) can be

estimated using the nomograph in Fig. 2. For example, if a person ate

2 x 105g of wheat grain containing 2 fCi Pu/g dry grain, the 70-year

bcne dose commitment would be -0.5 mrem. likewise, if a person ate

2 x 105g of peeled Irish potatoes (approximately equivalent to 2,000 kg

/

I



-,.,.~ ~ Fotatocs) conk~ining 6 ECi Pu/g dry wci.g:~t,the 70–year Zose–to-”m~e

V:O’Uld be - 1.0 P,P!in. ‘i’hesedoses are lox.< cov,~ared with the 1.30mrem ~ose

fron b::~!<qro,.:~tir.ldiaticn (~:ler,cnt,et. al., ].972). T’he5asic data USeCI

.,

for th~se Calcillatio:lscoP,e fr~;flICFdVpubli.caticns (It?+ 2, 19 & 20].

Soils.—

l’he SavLYnzh .%ver Plznt:

F:S V:ith plerrt materials, the rcsus~~enc~ibler,atter and soils fron

th~ Szuth Field (closer to the stat}:) had kkicjherPU cancefitr~tions than

the TJorth Field (Table 6) . ‘X’hedifferences in concentrations are more

the SoutirII“ield had Pu levels

Field- Soils (O-5 cm) frOi~

of z:)z~a:tcs?higher thca.nOff--

plank soils. Cultivation of the Cields result in no~-eur.iforinPi-rconcen-

tratiorls in the soil profile, increasing the Pu at t’nzd,eeper depths

(5-15 cm). motivation also altered the isoto~ic cor~osition of the

re:s’~spendibleportioz to ap?rozch the ::oilvalues. After the initial.

cultivation, the G percentzqe for the resuspandible ;:atter decreased from

an zvcra~e of 50 to a~ ax’erz~e of 27 for the t~<o fields.

X-n.iteOak Cree}: Floodplain, C2!i Mdge:

Conccntratioils of PQ ijl the floo<~~lain soil q,-nezally ranqcd from 10

to 159 pCi/g CILYweig!’.tover a 3-ha al-ca (:Pig.3). The hig}]est concen-

tratic~s occur k.~hi~:dthe fc:;~’zrdi’~e, along I:OC a.rld~~.ttl~.cl~:>;-’cre.~..~o f
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?~typical profile <istri>uti~n of Pa :s50’,<st>.at the hicjF.estc@zcen-

tratio:l oE PU is obscrvcti in the UFS3E33SL zone of the profile (Duguid,

1:)75). Occasionally, ho’..:cver, ~:here hicj~~c:rconce~tration of Pu occurs in

the swbso~.1, this atypiczl &istrik’dtion is zttrikutccl to varizble tizsosi-
.

ti.o~of sediv:>nts over an initial 2U de~>~s,itrather than Pti cy’clingbi’

leachjng procl:ss~?s.

Plutonium is not distributed uniformly bet~ieen the silt and clay

fractions of the soil. Although 72% of the soil is silt, this fraction

contains 60% of the Pu; }~hereas the clay (24% of the soil) contains 40%

of the Pu. In this case, the high affinity of

fraction, may be responsible for Pu enrichment

T~~e re~l~lt~ ~f l]a~io~ls~~te:.~t~ b ~>:~.T~Ck

PU for colloids, the clay

in clay.

Fu frsr’.‘theSOL1 iztiicztc

1?..J
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vegetative ~iaterial aad cjrain was a factor of 20-100 lov:er. In wheat

-7 -6
grain, tl?eyobtain~d CR values r~z~gicg from 1.1 x 10 to 3.3 x 10 .

Lipton anclGolc?in (1976) obtained CR values for pea pl?.nts in kf’eord.cr

-4
of 10 . FiatuYal. plant species not subjeci~ to contamination fro:n atr.o–

spheric releases or resuspension were obse:rved to have CR in the order of

10
-6

to 10
-4

(Francis, 1973; Earrson, 1975), r,uch lo’,icr tha;lvzlczs obtained

can become airk,orne a:ldmay ‘De d2posited ~1.d x-~tainetiin lea~;es causing

Pu CR values to approach 10° (~amney, et. al., 1975). Earlier studies at

SRP indicated that Cs?ositiofi on ths surfaces GE the leaves a~ti stems

k:as the prin~i?al ~%ech.anismof pu co:~ta~irLationof ~~tul”al ve~etation

(Adrie~o and Pinder, 1977; !tc~andon, et. al., 1976). The ?U col:centrat~.ons

of all ecosystca cor~onents 6ecreased zs the dist~nc~ f~o~, rc~rozcssing

plants increased (?<c~~ndon, 1975; !’!cGzn&on,et. al., 1976) ~ ~:ls, co:l–

siZerable external co:ltamination of plants through aLitospheric release
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~3~
percent Pu ra~ged from 33 + 6 for soykeans to 55 + 11 for— —

238PU
soils used for gra%,:inqthese cro?s had o:lly 21% This

~vail~hility

Trinity Site

corn. The

differential
.

Cllso at the

in soils,

23%
the PU data in the \T~rious ecosystem coz~%?a~entsblere not conclusive,

earlier studies by ?JcI,eIlclon,et. al. (1976) at SRP support evidence pre-

sel]ted in other studies that there is an apparent increase in the bio-

logical availiibi].ityof
238 239

Pu relative to that of Pu in the environ-

ment. Eanson has alrc~.dy discussed the po:;sible rriechaxlisnscz”~sin~ this
.?.

differential availability.

In g?neral, Pu co::cenkrat.iensin veqet.ative pzrts of aqr.iculturdl

pl~~ts at SK~, \,Fb.eretFLcpri:~.ary factor of c~ntaniristio:]is external, are

similar to those of the forage and vecjetabl.efoliage cul’cur{~dat the oak

P.i.dzeflood~lain ecosystent \{here co:~t~mination y?ascaused ~~~imarily by

of cro?s at SF.F

O&? Mdge.

are alr<ostnon-

-]f;-



method of processing the qrzin. In general, vegetative

the stack (South Field) have Pu concentrations a factor

plar,t had

off-plant

higher Pu

V:as short,

materials closer to

of 2 higher than

\J}]e.ltg~-ot)n011-

-1,”,-’



.’.

the

in<l

ths

_: j-



+,

the soil mass, and

fraction, suQqest-

of this Pu can be .
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J l->L< .,.. 1. ?luto:]iwn concentration and isotopic composition of wheat grown near a rf~proccssing f;icility (l;-Aru.1) at sILi.

—.——— ——

Gouth I?icl.d !:ortll17i.eld

6 (5.2 ~ 1.0) X 10-2

10 (2.1 ~0.42) x 10-2

13 (8.8 ~1.5) x 10-2

8 (2.0~ 0.64) x 10-3

18 (3.0 + 0.52) X 10-4—

3R+4 3 x 10-2 4 (2.o~o.60) x 10-2—

61+3 1 x 10-2 12— (9.83 1.2) x 10-3

58+2 5 x 10-2 12 (3.9: 1.8) x 10-2

56+4 1 x 10-3 7 (0.9 + 0.19) x 10-3— —

60+3 2X1O
-4

12 (1.4 ~o.43) x 10-4—

38+2 6x1O
-2 /

—

66+3 3X1O
-2

.

55+3 1X1O
-1

—

55+5 3~lo -3
—

64+6 3X1O
-4

—



T.i):; 2. PluLo’~ill:::cor,cc:;kration and isotopic composition of vegetative parts and grain of crops qro’.b,nnear a rcproccssin~’ “

f,?,c~.lit.y(11-~\rea) and glasshouse at SRn. Illesoils uscclin the glasshousc were from the top layer of the
2’5L!L}!field.

<“

.r
—— .— —

n Total Pu, ‘:PU-23Q CR n ‘1’otalPu, ~ pu-~3g C[t
pCi/q pCi/g

18 (8.8~1.5)xlo-2
-2

58+2 6xI.O 10 (3.0+0.47)X10-3 41+2 2X1O
-3

— — —

7
-3

(3.0:0.98)X10-3 _50+5 2X1O -- --

14

9

(5.2~0.45)x10
-2

(5.5:I.3)X10-4

1X1O
-3 -- --

53-}2
-2

3X1O 10 (5.6-F0.51)X10-3—

41+3 3X1O
-4 -- --

—

10 (2.5+0.35)x10-2 63+3 2X1O-2 6 (1.1~0.16— —

10 70+1
-2

(4.2+G.57)x10-2 _ 3X1O -- --
—

5 (1.7~o.31)xlo-4
-4

63+2 1X1O 6 (1.2~0.33—

5 78+4
-5

(8.5~1.1)x10-5 _ 3X1O -- --

-3
Xlo

-- --

-- --

33+2 3X1O
-3

-- --

-4
55+4 6x1O—

. . -.

-4 -5
xlo 76+2 6x1O—

-- --

——
1- !,

1.2 kc;k~lPU content of 1.61 pCi/g dr” wt. of tile0-15 cm soil depth for the south Field for the wheat crop was tiscd..,

.
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so~:’b??.>s,Vlh.olcpla.n~s 52.2 5.6 46.6 89.-

Corn lea’Jes2 33.5 1.1 32.4 97

—

1
Calculated from the eqaatio~:

2.
F~berglass n~ats were placed on top of t-hesoil in the Corn pots in the
~lasst>~usc to prcxrcnt plant cc.ntdiil.inztio.~tii’res’~spe~sioll.
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S ar.~ le
a

Total F’J

Crop n
~b

pCi/g i

Foli2~e:
Euskbc2n 8 (1.1 j: 0.3) x 10::

-3
2 x lo_3

soybQ&? 24 (~.o + o.~) ~ 10 2 x lo_3
TOYL2kc) 3 (3.3 ~o.7) x 10:: 5 x lo_3
~,ctt~~~e 3 (8.0 :~~.0) x 10 1 x lo_3
P.;tiish 7 (1.0 :50.5) x 10--; 2X1O
1.lillet 14 (1.o:~o.3) Xlo “ 2 x 10-’1

Subterr:.rlean:
FGASII 5 (4.1 +0 c) Xlo
Carrc~t 1 3.1 x–lo

~i ‘1

Iz-isYLPatzko,
v:~!O1e 3 (8.0,~ 1.0) x 10~;
pc!cled 2 (6.0 ~1.0) X 10_l
skin only 4 (5.3 ~1.2) x 10 ‘

Beet,
peelecl 3 (5.0 : 1..0)x 10-3

skin only 2 (1.3 +_o.5) x 10°

-3
6 X 10_3
5xlo

-3
1 x lo_4
1 x lo_3
8x1O

-5
8 x 10_2
2X1O

.Z



Ta!>le 5. Plutoniua concentr<ltion a:~dconcc:ntr?.tie::rztio (CR) for

soybean foliaqc harvested at different sta~cs of gro~~tl]

(OR1{L \\CC Floodplain).

—

GrD>:th Sari>le Total PU
St>ge n p(;i/g CRa

—

8 b:ee:<s 8 (2.0 + 0.,:)~ 10-2 3X1O
-4

—

(1..0:0.:3) x 10-1
-3l? ~:~~~s 8 2X1O

16 \:eeI<s 8 (1.9 + 0.4) x 10-1 3X1O
-3

—

——

aCR values are based on soil co:lccntration of 63 ~ 0.4 (SE) pCi/cj.
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-5
froa qastroiatesti~lzl trzct to blood = 3 x 10 , fractio”:a

from blood to bon~ = 0.C5, hzlf-lifz in bo~e G loo Yr- (IC?F
.

19); mass of bone = 5 x 103 g (IC~~ 20).
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