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the srtlre area.  

u-ckr L- s-rddy :or four years, and Bas  been selected t o  2irovide Y o u r  3 - z ~ : ~  

control piots, and a mtlpe r sox ie l  fence w i l l  s-------~ 

The proposed s i t e  I s  a 2arz of ar- area vhich has See:: 



- 
L S ~ C T ;  s t u i i e s  w i l l  include: (1) radialLon e f f ec t s  03 popie-clon 

Szz-wTx-s ana re2rodcctive r a t e s  for major insect  species; (2) 

i s secz-p la i s  lnteract lons i n  i rmdia t ed  and control areas; (3  j energy flow 

:hro-~,i? k s e c t  food chains i n  i r rad ie ted  and control areas; (4)  estimates 

o l  radiolsotoge s?read t o  adjacent areas by k c a l  movement of insect p o ? ~ l a z l o z ;  

ard ( 3 )  shor:-tem Tluctuations ir, steady-star,e Cs137 concentratiocs ir, 

resrjocse to environmental variables.  Techniques similar t o  those used on 

X h i ~ e  3ak X e  bed w i l l  be employed, except where improved techniques f o r  

gop-dazion e s t i r a t e s  cari be subst l tuted f o r  box-trap and hand-picking metksds. 

meescrerr,e::t ol 
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General. -- %e task of radlat ion ecology i s  t o  discover a-a icterprez 

- A e  cozs3qciences of the  release of  radioactive materials Lnzo the  environ- 

8mo;~~:s GI' ::orLd-wi<e f a l lou t  t o  Tassive contamination resu l t icg  f r o m  nuclezr 

wars. 3aCkzlor, ecolcgy must measure the  radiat ion e f fec ts  upon na tura l  

3 l o l z 5 c 2 1  d systess  azd t he  r a t e s  of novemect and spread 0;' radiozctlve 

si;'=;:a.1?c?s Ir- a - ~ z r l e t y  of  biologic21 systems m d  for a va r i e ty  of Z j r ~ e s  

axi Levels of  cor:aziization. 

A ccro l la ry  05 eqdal ixpoxance is  the  zeed t o  understand the ways Ln 

W ~ C ~ C C  ~ ~ ~ u u : - a l  eco1og;lcal sysvems a re  organized and fhnction. 3road-scale 

c k z g e s  lr n a h r z i  envirocments are j e ing  effected rapidly i n  response To 

pressLres f r o n  cqar-ding humn pop-dations. Radiation ecolagy Ls mking i: 

*p _.- J O ~  2 conzr i3c t ion  t o  techniques, data, ard interpretat ions f o r  basic 

ecological srciCLes oI' natura l  en-rlronnectel systems. 

2esesrcln ic contaclnated o r  i r radiazed f i e l d  areas has prockced ::OS: 

o? :kc Informtior ,  Fresently avaLh3le i n  radiat ion ecology. 

zs  :LC ~ a ?  of the  former IJhlte oak -,.ike and the aew C ~ l ~ ~ - c o n t a n i ~ a a e d  fores t  

Scich areas 

- -  

a: S i c  2idse Xa7;ional kborazory, the Lockheed Rzactor S i t e  a t  3awsonviile, 

t carg la ,  ;'ne Co6* f i e l d  formerly at xmry University, and the  forest irradiaclox 

~r0grz.m at  2rookhmen Xational iaboratory have demnstrated repeatedly zhe 

- 

prca-xzlve?.ess o l  a combiced f i e l d  and laboratory approach. 

I__ ...+LLd sizes lead t o  the  creat ion of hypotheses which can be teszed Lr- coil- 

Phenoixena o7Dsc?veci 

:". ";o 

; rol leC la5oratory or f i e l d  experiments. 

2rovlde c e w  I n t e q r e t a t i o n s  of f i e l d  data, and permit conclusions t o  S e  e x z e r C r -  

In turn, the  r e s u l t s  of t e s t s  05' :s~~ 

srall areas %o broad geographic regiocs. 



Vhite O a k  -Like jed,  s ince  the  facillty i s  designed for s2ecif ic  eqerizei-Ss 

ar-c IC z1li.w x d i f i c e t i o ?  as ?u-Lher e,%erl:;~ectation becorr,es indlcazed. C x -  

---i ~G..~-.nzz:oa ' .  

attei:dent i n  dete,minLng t he  radioact ivizy accumlaxed by t h e  b io ta .  The 

urxYolm rad ia t ion  f i e l d  -c.rill ensure t h a t  ai? e n t i r e  gopulation receLves esse:-: 1~--:: 

~ l n e  sane dose during a given period or' tir.2. The inclxsion 03 ide-. t lcal  -;L-; 

uzcsctarninated control areas will ~ e r m l t  e v a h a t l o n s  not  sossible  i n  3W-k CL.. 

'Lake Sed sicdies.  Pernstps the  chief' ad-cTz-.tege of these areas w i l l  5 e  tkaz, 

Tor  t k e  f i r s t  t i m e ,  radiat ion e f f ec t s  and 3ioaccx.mlation of an Iso-co;e CLT. 

be studied i n  self-smtaicing,  isoletecl 2opaletioss of mny species WiL'--o--- V I -  U" 

L n e  d l l x t i o s  of yopulatiom a d  g e m  pools resul t ing frox emigrat lon aca xz.i- - 

wiYh a sir& isotope will re l ieve  m y  of tn? d i f f i c x l t i e s  

._ 

i. - .  
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areas w i l l  corr;r,lernent the  C ~ ' ~ ~ - t a g g e d  fo res t  

of White O a k  -Ace ked, and thus be an essen';ial 

sqer :zsz ts  i;? srhicn b las t ,  f i r e ,  ar-d radlazi.on might be varla3les.  -T?e 

. .  e,---- vA.~G..ii~-o~e& - m7 -,- - old-r'leld s i t e  could Se orie repI.icate as well as a so-crce of 

e:cyrle.nce 2nd aetkodoiogy i n  the desigr, or' the  addi t ional  areas. 

2 - < - .  -- "--.-. \ -  ~ O W  3-acre areas  arid eight 100 1.' pens w i l l  be loc2teCi on a 

- _  
olc-field s i z e  i n  Melton Valley (Fig. 1). 

s rev lu i s  s r d i e s  Lave sholm t h a t  L t  v i l i  s u p ~ o r t  adequate populations of 

z L z a l s  (2cam.y and !<aye, 1961) ard w i l l  present few poblerns r e k t e d  t o  

~s~-~z2:.:kezLon procedmes. The Captina %id Wolftever s o i l s  w i l l  f i x  cesiun 

zx--,rezeLy ;;ell, and a I'ragi2an 16 td 24 in. below ground surface E m i t s  the 

do;m.irzrd .roy;ement of water. The drainage of 'these areas i s  such %>at r'loodtzg 

w l i l  Se no ?roblea as it i s  on Vhitz Oak Lake bed. 

T h i s  s i t e  has beer, chosen b s c z s c  

2 Corsz-czion Details. Each 3-acre area wd 100 m pen w i l l  be enclose2 

w- -- .. a Ier.c.13 %de o? sheeT metal, ezendlng  1 3  in .  i n to  the grozxd and 3 fz. 

&ove grox12. Top2ing each fence w i l l  be a siocker w i r e  to prevenz predaToTs 

_7 .~ - - o z  z:nter lcg.  A szildy of The semifossorial  2ine mouse (Microtus j i n e z o m n )  

_ _ _ _  . ? .  dVL-:zlzg raeioactive w i r e  tags snowed t h a t  t ; i is  species does not  dig xore 

f 1 4 8 1 8 7  



- - -  -lAcn 12 L-r. d e e ~  Yc ;his ares .  Co-seqLently, the  18 in.  of a e x l  Selow 

; ' e~ced  a r e a s  v l l i  f rc i l i ta-ce mverneT-z of  equipment and sanples. An ar,tise-r;c:x:l 

. -e'::ce v:LL 3e ereczed aroucd zke areas. 

C o c x z i r a t l a n  ?roce&-.x-es. - -  After the mamml-proof fences heve bee- 

. ? . .  2;flec-c d ~ C I  ( h : t  v i 5  ii 522 l e f t  f o r  entry mobile equipment), the  areas :::L 

be :.lo:;ed zr-d seeded w l x h  2escce (Fes tuca) .  The fence posts w l l l  Then ke ; k z 2 2  

i2 :?-e rz-ezs. After the fescue attaics enoq$ coverage to prevect excessiv;. 



Is:?g-lastirg ar-d consumt r a d i a t i o n  f i e l d s  so t h a t  serles GI' long- 

c e s 2 ~ z  :-ram t h e  areas w l l i  be corrzs:sondingly slow. 

I 1 4 8 1 8 9  



3ecause the ef fec ts  of radiation on natural  populatiocs Fay 3e qzix 

d l f fe ren t  from the  respmses in  confined mmaals. Two rnajor hy~otkescs 

a m i t  t e s t i p ? :  it m y  be t h a t  radiation e f f ec t s  are  mre severe I n  

v i i d  xmcals than i n  caged m a m m a l s  because the  demads Inposed S y  

enviranmLxal sxresses may in te r re re  with r spa i r  of Lhe radLation 

damge; orL t h e  a ther  haad, wild mmals my be mors radioreslsxar; 

because 2hysiological readiness induced by the  environmntal szr?scez 

zziy r e su l t  i n  f a s t e r  repair  or" radiation damages. 

A no the r  asnecT t o  be considered i s  t h a t  subtle e f f ec t s  of Zov- 

l eve l  radlation on isdividuals my not be detected easi ly ,  b-ac :Le 
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oc ;he VXze 3ak T ~ k e  bed and receiving EX aver2ge dose rate of :.- 
r ~ < s / C % y  l rd l ca t e  ~ h a ~  3 3  ard XBC counts a r e  lower than ir, $52 :T:; 

_ .  . 
-ir - 1s zp2eren'i that the results of henatologlcal s t u s i e s  of ir- 

t i 4 9 1 9 2  





i n  re la t ion  t o  populatlon Isaray-ekrs 

-- Uptake and eliminazion r a t e s  ? o r  c?s:--:.. 

~~a.mls  on the  radLoactlve arees.  ?r--,-:z:z L- 5 ' 

137 + 1 1962) found accumulation or' Cs "0 ,e 

less 1: ?'rree-rz;-glnc 0 rats than cocld be ?redieted on the 5asl; GI' 

:he t-i-nover azc t r i r s ~ o z ~  or' ceslux by m r n y a l  popula t lors  a k o  

7 zood :onsm?zlon ea, be e sc imted  by  ilsing the  Cs137 i n  the fock 3, 

2 -  -ea. S ~ ~ d l e s  oI' t h e  ecfects of 2opulatiori parazetcrs sue3 as 







- -3 - 



areas. -- The associaxion betweein izsec t  species and gl~,?.is rzcges 

Zro:;? a hosz-ss6cific 20 a randorn one. Most plan+-feedir!! i rxects  

.-L-riI'est a degree or" i o s ~  preference, wnich c m  be % r ; i p l a u e d  

ecciogically. 

of lr,secus as t o  their planz host respmses nay reveal  changes 

Co~qar l sons  between control and i r rad ia ted  p o ~ a l z ~ l c ~ s  

::os; gre'erexes, and select ive feeding s i tes  would be XeasureC 

<or ;ne m:or i-nsecx species. Differences bezween irrad%;& 2 . ~ 2  





7 -. - IC,-  -, 
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, tpri 1 30, 1962 

- 
J: -. i. ruercacn 

Jn pges 1, 7 and 3, p u  have referrd to a radiation field of 100 mi! per :lour. 
. . l is ,  d cwrse, 4as 110 neaninj unless the value is stated at a given sievati;.i. 
'3 5ilaut sfuai;.s in Pile naighborwxi af weapons detonation, when the ;iei;.it 
is not stated i t  is normally assurn& t3 be ihree feet above the ground. l i i  t h i s  
case, nowever, i assum you #Yrc referring to a reading closer to the pund ,  
3~xhaps one <cat 3r s i x  inches. 3ne should, 3f course, avoid stating the h s : :  
mta in  contact with the gmuna because, as the distance approaches am, t, i is  
laads t3 53 indeterminata, 50th in thewy and in measurement. Tkerefxe, I 
sqgest you divz t h e  raaiatim field as 100 mR per hour at the certain heisnt. 

;n p q e  3, item 1, i think i t  would be well to emphasize that the use of this 
i i ~ n  xtergy O.di2 ... ev gamma i s  desirable because the dose rate i s  nQt quit2 

Y;?  criiicai wi th depth J i  2enetratim of the radionuclide into the soil. 
a- ta izz y3br '3 c ~ p y  3.f Chapter >1 which discusses some of the problems 3f  

.xicuIatin g dose from a large area and from a large volume. The S r w t  
vaccrtainry tn the calcuiati m 3f dose is, *>f course, due to lack 5f knswieas? 
;i thz mttern of distribvtian in depth >f the r=ldionuclide in  the soil but this 
i s  iess critical h r  high ensr.9y radiation. 

! ai.: 

J?n ?"$e 15, ;mu S ~ T C  tzut t i i ~ s r 3  glass dosimeters are dose independent. i 
ares.ne 3)' tnis you .man ts state that t:iey j i v e  a true reading of dose ovsr J 
vzy' tiae r,rn*;e ,>f k t q r 3 t m  case and pernaps the lower limit i s  determind 
;y  t!:e inzccuracics 2 ;  i.i?adi.iz i--w &xes. The statement would $e more usehi 
:4 : r ~ i l  z x i d  state r1-k rin-s 3 f  Jset'uiness. 3 t h e  important perimeters ;f suer: 
ntlters x e  relirec i:, dose r ~ t e  independence and energy independent. 3 y  
r:xs ' ~ e  man, ,f cmrse, that the Inrecrated JDse frcm the meter w3uid '20, b r  
t x u c ~ l ~ ? ,  130 i' wneth.;r i t  *N:S sxposza i t  a 100 8 per hour for m e  hour 3r  I 

*. 

> I  
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-2- April 30, 1963 

p r  hour for I N  hwrs. 3y energy independence, we meun that the readings in 
r i txo~ed  dose (or rads) represent a response characteristic of ergs per 3rum in 
tissue irregardless of the energy Df the mdiation. Another important chamc- 
teristic 3f  the response of wcii meters would be their ability to record the true 
axe. irr3rn x t a  mdiati3n and from mixtures of beto and gamma radiat im i 
am not  an exprt  3n these; instruments but suggest y w  check with John Auxier 
3r sonreone to get this data. F!x small animals especially, the surface h a  
axis sould ce quite impwtont. iikeniso, f c l t  large animals the fractisn >f 
the dose from beta radiation might give an overestimate of the significant 
2Xi305Ur€L 

;n ,mge I I ,  ~ n d  ?er;iaps in 3ther ?arts ofthe report, you use "W3C" a d  
':?3C" follwed by the word 'Icwnt. " Isn't this a redundancy? I thcwghr 
' 3C and tt3Z referred to whi te  blood count and red blood count. 

Sincerely, 

Original Signed Sy 
'K. 2. MORGAN 

;Carl i, Morgan 



INTRA-LABORATORY COf?RESPONDENCE 
OAK RIDGE NATIONAL L U O R A T O R Y  

To: Metrlbutlon 

Re: Cesium C o n t a m i n a t e d  O l d  Field b p 0 8 8 l  

Enclosed I s  a draft COPY of the m i l  dercrlptlon of 
the proposed cealum contaminated area prepared by 
H .  D. Waller. Pleaee Include t h i s  with your draft 
copy of the over-all propanl. 

S1A:cg 

Met rlbut Ion 

T. J. Burnett 
D-A. CXV88- 
P* B. lxrarvry 
W .  H.  IaaeJer 
K .  2. Mogul/ 
F. L. Fbacr ( 3 )  
E. C. Struxness 
H.D. Wallcr 

1 1 4 8 2 1 0  



PRELIMINARY SOIL DESCRIPTION OF THE CESIUM-137 F I E h  STUDY 

. I  
GENERAL DESCRIPTION OF Ti AREA 

The study area i s  underlain by te r race  so i l s .  These s o i l s  have 

developed i n  Clinch River sediments primarily derived from limestone ma- 

t e r i a l w i t h  a l e s se r  portion coming from a mixture of sedimentary rock 

(sandstone and shales) .  .This area i s  dominated by two s o i l  series,  the 

Captina se r i e s  and the Wolftever se r ies .  

The Captina ser ies  (Ul t i so l  Fragochrult) (1) consis t  of moderately w e l l  

drained red-yellow podzolic s o i l s  with fragipans. 

oped on stream terraces  i n  landscapes which are derived primarily from 

These s o i l s  have devel- 

limestone materials.  Captina s o i l s  a re  c losely associated with the w e l l  

drained Cumberland, Etowah, and E l k  soi ls ;  the moderately-well drained 

Wolftever s o i l s  and the m r e  poorly drained Tart and Robertsvilie so i l s .  

Their fragipans and r n o t t l i n g  i n  the lower subsoils d i f f e ren t i a t e  them from 

the Elk and Wolftever so i l s ;  and they are  browner and lack the mottling in  

the upper subsoils t h a t  characterizes the T a f t  se r ies .  Captina s o i l s  occur 

along many of the la rger  streams throughout the mid-South and mid-Eastern 

Atlantic s t a t e s  of Kentucky, Tennessee, Northern Alabama, Maryland, West 

Virginia, Pennsylvania, Virginia, Missouri, North West Georgia, and 

Arkansas. (2) 

The Wolftever s e r i e s  (Ul t i so l  ljmbrictypochrult) ’( 1). consis ts  of well- 

drained t o  moderately wel l  drained red-yellow podzolic s o i l s  with compact 

lower subsoils. These s o i l s  have developed on l o w  stream terraces  which 

a re  derived from a var ie ty  of rock; however, limestone derived materials 

a r e  generally dominant. The Wolftever s o i l s  occupy l o w  stream terraces  

i I 4 8 2 1  I 
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i n  close geographic association with the  Huntington, mowah, and Sequatchie 

so i l s .  They have more d i s t inc t  horizons, are l igh ter  colored, more acid, 

much more compact and less well  drained than the Huntington and Stasser 
. 8  

s o i l s  of t he  first bottom lands, and they are younger, more compact, usual ly  

f ine r  textured than Etowah s o i l s  of the stream terraces.  The Wolftever s o i l s  

occupy posit ions similar t o  Sequatchie so i l s ,  but  are different ia ted from the  

Sequatchie s o i l s  by l igh ter  color, f i n e r  texture and compact subsoil  layer. 

Wolftever s o i l s  occur i n  limited acreage along the larger  flood areas in  

Tennessee, Kentucky, Northern Alabama, and Northwest Georgia. 

The Captina ser ies  occupies the  cent ra l  portion of the study area tha t  

i s  gent ly  sloping t o  ro l l ing  with slopes ranging from 3 t o  6$. Captina s i l t  

loam i s  the dominant s o i l  type. Thickness of the  a l l u v i a l  deposit i s  es t i -  

mated t o  be greater  than 20 f e e t .  The t o t a l  thickness of the solum ranges 

from about 30 t o  50 inches and depth t o  the fragipan from 18 t o  28 inches. 

Permeability t o  air, water, and roots i s  l imited by the fragipan layer. 

Surface runoff i s  slow t o  medium (3).  

The lower landscape on the east and west end of the study area i s  oc- 

cupied by the  Wolftever series, which i s  f i n e r  textured than the soils on 

the higher landscape. These s o i l s  have a compact, f i ne  textured, mottled 

layer occurring 20 t o  24 inches below the surface. 

fragipan does not ex i s t  i n  these soils, the  e f fec t  of t h i s  compact layer 

on movement of a i r  and water i s  similar. Dominant s o i l  type i s  Wolftever 

s i l t  loam which occurs on nearly l eve l  t o  gently sloping low stream terraces.  

Slope gradient var ies  from 2 t o  4% and thickness of the  a l l u v i a l  deposit i s  

grea te r  than 15 feet. 

Although a cemented 



. 
3 

There a re  a few i so la ted  seepage areas a t  the base of the higher 

landscape tha t  make up an estimated 3 t o  5% of the t o t a l  area.  

occurring i n  these areas a re  l e s s  wel l  drained than e i the r  of the above 

so i l s .  

probably caused by l a t e r a l  movement of water along the upper surface of 

Soi ls  
, I  

They are  similar t o  the T a f t  so i l s .  These seeps o r  wet areas are  

the fragipan layer of the Captina s o i l s  during periods of heavy r a in fa l l .  

Surface erosion and consequent movement of Cs13’ w i l l  be a fac tor  

in  shif t ing of the open f i e l d  radiat ion dose and a l so  a fac tor  i n  the 

hazards evaluation. The e s t i m t e d  surface erosion can be calculated by 

using the s o i l  loss estimate equation developed f o r  Tennessee conditions 

by the Agriculture Research Service, So i l  Conservation Service, and The 

University of Tennessee (4 ) .  

where 

A - (amount of surface erosion i n  tons per acre per year) i s  a 

product of the following factors :  

R - ( r a i n f a l l  - erosion index factor  fo r  Roane County) 

K - ( s o i l  e rod ib i l i t y  fac tor  f o r  s o i l  s e r i e s  i n  question) 

LS - (soi l - loss  r a t i o  f o r  length and degree of slope i n  question) 

C - (cropping - management fac tors  f o r  cropping system used) 

P - (conservation pract ice  values used). 

If the most extreme slope occurring in the study area i s  considered f o r  

the equation, one obtains the maximum erosion hazards, which i s  calcu- 

la ted  as follows: 

A = R*K-LS*C.P = tons per acre per year 

1 1 4 8 2 1 3  
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Where 

R = 210 ( r a i n f a l l  erosion index value f o r  Rome County) 

K = 0.42 ( s o i l  e rod ib i l i t y  factor  f o r  Captina s i l t  loam) 

LS = 0.70 (soi l - loss  r a t i o  f o r  6$ slope 100 feet long) 

C = .OOg (meadow renovated every 6 years) 

P = 1.0 (no conservation practices such as terracing or  contour 

t i l l a g e  anticipated) 

Then 

A = (210)(0.42)(0.70)(.00g)(1.0) 

A = .79 tons per acre  per year. 

After t h i s  study area has a complete vegetative cover of fescue grass, 

the soil loss estimate equation suggests t ha t  surface erosion w i l l  be con- -- 
t ro l l ed  within sat isfactory limits. If the  mst extreme slope i s  considered 

f o r  the equation, one obtains .79 tons per acre per year of top s o i l  removed 
1 

by erosion. This estimate includes s o i l  loss t h a t  occurs during the seed 

bed preparation, seeding, period required f o r  establishment of vegetative 

cover, and renovation every s i x  years. Since an estimated go$ o r  m r e  of 

the surface erosion occurs during seed bed preparations and during the period 

required f o r  establishment of vegetative cover, t h i s  estimate i s  considered 

t o  be too high f o r  the  par t icu lar  s i tuat ion being proposed--establishment 

Gf a good vegetative cover before the  radionuclide i s  applied. 

a fac tor  should be introduced t o  reduce the calculated amount by 908 t o  

a r r ive  a t  a more r e a l i s t i c  number. 

equation one obtains .08 tons per  acre per year of top s o i l  removed on the 

steeper slopes. These slopes occupy less than 20% of the total land area. 

Therefore, 

If t h i s  fac tor  i s  used t o  modify the 

Specific s o i l  p ro f i l e  descriptions i n  Attachments A and B. 
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(1) Tentative c lass i f ica t ion  of s o i l s  in to  order, suborder, and great  

groups according t o  the  7th Approximation of Internat ional  Scheme of 

So i l  Classification, S o i l  Conservation Service, U. S.D.A., August, 

1960. 

(2) Established s o i l  ser ies ,  Wolftever Series, and Captina Series, 

d i s t r ibu t ion  and associated so i l s .  

Correlations Office, So i l  Conservation Service, U.S.D.A. 

Prepared by Southeastern Soil 

(3) Terms used are those suggested by So i l  Survey Manual; U.S.D.A. 

Handbook No. 18, 1951. 

(4) S o i l  Loss E s t i m a t i n g  i n  Tennessee, Proceedings from Soil Loss 

Predictions Conference held a t  University of Tennessee, Apr;i1 10, 

1959 
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PRELIMINARY SOIL DESCRIPTION OF THE CESIUM-137 FIELD SJlJDY AREA 

GENERAL DESCRIPTION OF THE AREA 

The study area i s  underlain by te r race  so i l s .  These s o i l s  have 

developed i n  Clinch River sediments primarily derived from limestone ma- 

t e r i a l w i t h  a l e s se r  portion coming from a mixture of other rocks 

(sandstone and shales) .  This area i s  dominated by two s o i l  ser ies ,  the 

Captina se r i e s  and the Wolftever se r ies .  

The Captina ser ies  (Ul t i so l  Fragochrult) (1) consist  of moderatelywell  

drained red-yellow podzolic s o i l s  with fragipans. These s o i l s  have devel- 

oped on stream te r races  i n  landscapes which a re  derived primarily from 

limestone materials.  Captina s o i l s  a r e  c losely associated with the w e l l  

drained Cuniberland, Etowah, and E l k  so i l s ;  the moderately-we11 drained 

Wolf’tever s o i l s  and the mre poorly drained T a f t  and Robertsville so i l s .  

Their fragipans and mottling i n  the lower subsoils d i f f e ren t i a t e  them from 

the Elk and Wolftever so i l s ;  and they are  browner and lack the mottling i n  

the upper subsoils that characterizes the T a f t  ser ies .  Captina soils occur 

along many of the la rger  streams throughout the mid-South and mid-Eastern 

Atlant ic  states of Kentucky, Tennessee, Northern Alabama, Maryland, West 

Virginia, Pennsylvania, Virginia, Missouri, North West Georgia, and 

Arkansas. (2) 

The Wolftever s e r i e s  (Ul t i so l  pb r i c typochru l t )  ’( 1) consis ts  of well- 

drained t o  moderately w e l l  drained red-yellow podzolic s o i l s  with compact 

lower subsoils.  These s o i l s  have developed on low stream te r races  which 

are derived from a var ie ty  of rock; however, limestone derived materials 

a r e  general ly  dominant. The Wolf’tever s o i l s  occupy low stream ter races  
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i n  close geographic association with the Huntington, Bowah, and Sequatchie 

so i l s .  They have more d i s t i n c t  horizons, a r e  l i gh te r  colored, m r e  acid, 

much more compact and l e s s  w e l l  drained than the  Huntington and Stasser 

s o i l s  of t he  first bottom lands, and they are younger, mre compact, usual ly  

f i n e r  textured than Etowah s o i l s  of the s t r e a m  terraces .  The Wolftever soils 

occupy posit ions similar t o  Sequatchie so i l s ,  but a r e  d i f fe ren t ia ted  from the 

Sequatchie s o i l s  by l i gh te r  color, f i n e r  texture  and compact subsoi l  layer. 

Wolftever s o i l s  occur i n  l imited acreage along the la rger  flood areas i n  

Tennessee, Kentucky, Northern Alabama, and Northwest Georgia. 

The Captina ser ies  occupies the cent ra l  portion of the study area tha t  

i s  gent ly  sloping t o  ro l l ing  with slopes ranging from 3 t o  64. 

loam i s  the dominant s o i l  type. Thickness of the a l l u v i a l  deposit is  esti- 

mated t o  be grea te r  than 20 f e e t .  The t o t a l  thickness of the solum ranges 

from about 30 t o  50 inches and depth t o  the fragipan from 18 t o  28 inches. 

Permeability t o  air, water, and roots  i s  limited by the fragipan layer. 

Surface runoff i s  slow t o  medium (3)  

Captina s i l t  

The lower landscape on the eas t  and west end of the study area i s  oc- 

cupied by the Wolftever series, which is f i n e r  textured than the s o i l s  on 

the higher landscape. These s o i l s  have a compact, f i n e  textured, mottled 

h y e r  occurring 20 t o  24 inches below the  surface. 

fragipan does not ex i s t  i n  these so i l s ,  the  e f f ec t  of t h i s  compact layer 

on movement o f  air  and water i s  similar. Dominant s o i l  type is Wolftever 

s i l t  loam which occurs on nearly level t o  gent ly  sloping lar stream terraces.  

S h * p  gradient var ies  from 2 t o  4$ and thickness of the a l l u v i a l  deposit is 

- 
Although a cemented 

. grea ter  than 15 feet. 
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There a r e  a few isolated seepage areas a t  the  base of the higher 

Soi ls  landscape t h a t  make up an estimated 3 t o  5s of the  t o t a l  area.  

occurring i n  these areas a re  l e s s  w e l l  drained than e i t h e r  of the above 

s o i l s .  They are s i m i l a r  t o  the  Taft so i l s .  These seeps o r  wet areas a re  

probably caused by l a t e r a l  mvement of water along the  upper surface of 

the  fraipan layer of the Captina s o i l s  during periods of heavy r a in fa l l .  

Surface erosion and consequent movement of Cs137 w i l l  be a fac tor  i n  

sh i f t ing  of the  open f i e l d  radiat ion dose and a l so  a fac tor  in the  hazards 

evaluation. The estimated surface erosion can be calculated by using the 

s o i l  loss estimate equation developed f o r  Tennessee conditions by the 

Agriculture Research Service, Soi l  Conservation Service, and The University 

of Tennessee (4). 

where 

A - (amount of surface erosion i n  tons per acre  per year) i s  a pro- 

duct of the following factors :  

R - ( r a i n f a l l  - erosion index f ac to r  f o r  Roane County) i s  the 

loca l  annual value of the  r a i n f a l l  erosion index (EI). 

EI value/year 

The rainfal l -erosion index i s  a numerical evaluation of 

the capacity of a specif ic  r a i n f a l l  pa t te rn  t o  erode s o i l  

from unprotected f i e lds .  Individual-storm s o i l  losses 

from t i l l e d - f a l l o w  p lo t s  from 70 t o  90 feet a re  l i nea r ly  

correlated with erosion-index ( E I )  values of the  storms. 

I 1  4 8 2 2 1  
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The E1 value of a storm is  the  product of i t s  r a i n f a l l  

energy ( in  hundreds of foot-tons per  acre) and i t 8  maximum 

30 minute in tens i ty .  

given year i s  the sum of the  EI values computed f o r  the  

individual storms. 

The rainfal l -erosion index f o r  a 

The rate of s o i l  loss per  E1 u n i t  var ies  with s o i l  and slope 

charac te r i s t ics .  

K - ( e rod ib i l i t y  fac tor  or  K value 'of  a spec i f ic  s o i l )  i s  the 

s o i l  loss i n  tons per acre  per EI un i t  of a fallow s o i l  

on a 9% slope that i s  72.6 feet i n  length. 

The basic s o i l  loss i n  the equation is expressed by the 

product of the R and K factors .  

are r e l a t ive  values t o  correct f o r  specif ic  conditions and 

are obtained from spec i f ic  tab les  and char t s  in R e f .  4. 

The other f ac to r s  (LSCP) 

Therefore A = (RoK). (mdifying factors ,  -IS,C,P) 

= EI value/year x tons per acre/n: value (L*S*CP) 

Since E I  value i s  some numerical value x 

A = (x tons per acre  per year) (LSCP) 

IS - Soil-loss r a t i o  f o r  length and degree of slope i n  question. 

C - (cropping-magement f ac to r )  a numerical evaluation of the 

combined e f f ec t s  of cover, management, p r io r  land use, and 

d is t r ibu t ion  of erosion po ten t i a l  r e l a t ive  t o  planting and 

harvesting dates. 

I 1 4 8 2 2 2  



5 

P - (conservation pract ice  fac tor )  the e f fec t ive  value of man- 

made s t ructures  o r  conservation pract ices  on reducing the 

erosion potent ia l .  

If the  most extreme slope occurring i n  the study area is  considered f o r  

the  equation, one obtains the  maximum erosion hazards, which i s  calculated 

as follows: 

A = R+K*LS-C-P E tons per acre per year (2) 

where 

R = ( r a i n f a l l  erosion index value f o r  Roane County) = 210 EIunitS/par,  

K = ( s o i l  e rod ib i l i t y  f ac to r  f o r  Captina s i l t  loaro) = 0.42 tons/acre/ 

EZ uni t ,  

Is = ( so i l - loss  r a t i o  f o r  6$ slope 100 f e e t  long) = 0.70, F. 

C = (cropping management fac tor  which is  - meadow renovated 

every 6 pa r s )  = . O O ~  

P = (no conservation pract ice  such as  terracing o r  contour 

t i l l a g e  ant ic ipated)  = 1.0 

(The above f a c t o r i a l  values a r e  obtained from handbook on 

Soil-l;oss Estimating i n  Tennessee, Reference No. 4): 

R value - Table 1 and Figure 1 

K value - Table 2 

IS value - Figure 2 

C value - Table 6 

P value - Table 7 

A = (210 EZ u n i t s / p a r )  (0.42 tons/acre/EI un i t )  (0.70) ( .009) (1.0) 

0 

then 

A = .5% tons per acre  per year. 

This estimste includes s o i l  loss t h a t  occurs during the seed bed preparation, 

I I 4 8 2 2 3  
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seeding, period required fo r  establishment of vegetative cover, and renovation 

every s i x  years. 

occurs during seed bed preparation and during the  period required f o r  es- 

tablishment of vegetative cover, t h i s  estimate is  considered t o  be too 

high fo r  the par t icu lar  s i tua t ion  being proposed--establishment of a good 

vegetative cover before the radionuclide is  applied. 

cover fac tor  (V) should be introduced in to  the equation, which may be cal-  

culated as follows: 

Since an estimated 90% o r  more of the  surface erosion 

Therefore, vegetative 

A = R*K*LS*C-P-V = tons per acre per year 

where 

R = 210 EI units/year 

K ~ ' 0 . 4 2  tons per acre  per EI  un i t  

LS = 0.70 s o i l  loss r a t i o  

C = .OOg crop-management fac tor  

P = 1.0 conservation pract ice  fac tor  

V = 0.10 vegetation f ac to r  

then 

A = (210) (0.42) (0.70) (0.009) ( 1.0) (0 10) 

A = .OS tons per acre  per year. 

After t h i s  study area has a complete vegetative cover of grass  (Festuca), 

the s o i l  loss estimate equation suggests t h a t  surface erosion w i l l  be controlled , 

within sa t i s fac tory  limits. 

equation, one obtains .Os tons per acre  per year. 

a n n u ~ l  so i l  loss tolerance of 3 

If the most extreme slope i s  considered fo r  the 

This is  w e l l  below the 

a tons per  acre  per  year which i s  a c r i t e r i o n  

B S o i l  b s s  Tolerance from Table 2 of Soi l  Loss Estimating i n  Tennessee, 
Reference No. 4. 

. 
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used t o  maintain sustained economic production f o r  agr icul ture  usage. 

Specific s o i l  p ro f i l e  descriptions i n  Attacbnents A and B. 

I 1 4 8 2 2 5  
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ATTACHMEWI A 

CrESCRIPI'ION OF SPECIFIC PROFILES 

CAF'I'INA SERlES 

This s o i l  p ro f i l e  was taken on the c re s t  of the higher landscape. 

Slope gradient w a s  3 t o  5%. 

SOIL PROF'ILFII: Captina s i l t  l o a m  

Vegetation dominantly sedge grass .  

B1 

B2 

3 d  B 

B3m2 

0-8 inches Dark grayish brown (10 YR 4/2) si l t  loam, weak 
f i n e  granular structure;  consistency-friable; 
medium acid.  

8-14 inches Light yellowish brown (10 YR 6/4) s i l t  l o a m  
w i t h  few f a i n t  mottles; weak, medium subangular 
blockjr. structure;  consistency - f r iab le ;  
strongly acid.  

14-19 inches Brownish yellow (10 YR 6 / 6 )  s i l t  loam; mderate  
t o  weak medium subangular blocky structure; con- 
sistency - f r iab le ;  strongly acid.  

19-30 inches Very pale brown (10 YR 6 /8 )  coarse s i l t  loam 
mottled with pale yellow (7.5 YR 8/4) and 
brownish-yellow (10 YR 6 / 6 ) .  Compact, massive 
o r  very coarse p l a ty  structure;  consistency- 
f r i a b l e  when moist and firm when dry. 
s o f t  brown and black concretions which a re  
probably i ron and manganese concretions. 

Abundant 

30-40 inches + Dominantly l i g h t e r  colored than above layer, 
w i t h  coarse fragments throughout and mre 
compact. 

On April  26, 1962, when p r o f i l e  was taken, perched water table located at 

36 inches. 

0 
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This low-terrace soil i s  located on the  lower landscape on the  eas t  

and w e s t  end of the study area.  Slope gradients are generally l e s s  than 

3$. 

grass, honeysuckle, and blackberry briars are  probably the most dominant 

Vegetation is  m r e  varied than on t he  Captina ser ies ,  however, sedge 

types of vegetation. Prof i le  was taken on eas t  side of the study area.  

SOIL PROFIIIF:: Wolftever s i l t  loam 

0-7 inches Brown (10 YR 5/3) sil t  loam with few f a i n t  
discolorations;  mderate  coarse granular 
structure;  consistency - f r i ab le ,  

Strong brown t o  brown (7.5 YR 5/6-5/4) s i l t y  
clay loam; moderate medium subangular blocky 
structure;  consistency - f r i ab le .  

Yellowish brown (lO*YR 5/4) f ine  s i l t y  c lay 
loam o r  s i l t y  clay; moderate, medium subangular 
blocky structure;  firm and compact when mist 
s l i g h t l y  p l a s t i c  and s t icky when wet. 
dark colored manganese concretions present 
throughout the layer. 

Yellowish brown (J.0 YR 5/4) coarse, s i l t y  
clay l o a m  mottled w i t h  pale y e w  (2.5 YR 
7/4) and yellow (2.5 YR 8/8); few manganese 
concretions and dark s t a ins  throughout the 
layer; mderate, medium angular blocky structure; 
very dense layer t h a t  is hard when dry and firm 
and compact when moist. 

Ap 

B1 

B2 

7-12 inches 

12-24 inches 

Many 

24-34 Fnches -I- B22 

On April  26, 1962, when p ro f i l e  was taken perched water table located a t  

34 inches. 

NO'IB (1) Terms used a r e  those suggested by Soil Survey BBnual, U.S.D.A.  
Handboak No. 1951. 

(2) Color notations are according t o  the Mznsell Color Book. 

b 
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