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;-rnd ri 'rl ;IS11 733 keyboard-pritltcr. ancl cr~.sset:tr-. rccordt- : r .  Fi- - ' ' I 
how ~ ~ I E : S C  cquipnien ts  kcre mount ecl . Tllu i31ltcnna -' -- - ' ' 
ichip h i t 1 1  n yroulid 13 1 ant ~ 1 1 ~ 1  nn untilnccl LI-nns- . . L . v y l . ,  L,.j,,- 

ductor l e a d i n .  

' I  h e  PI,l)CS i s i)rog~'arnmed t o  ri.i.ol-d ;.I vu t i c.t y C s i g,~iii i ; i~ld t>ecc i~~ t . - r .  
] ) a r amt . t c r s  n t  pci- joi i  i i  i ntcr:-:I 1 s .  Ilicst. i~.~cl.!lclc s-i gil;i l I0.A I-ol- t l l r  

s t a t i o n s ,  twc 1.ime ciiffe~.i:n<c..<, s.i : : ~ l ; . i l  ; i r : ~ l~ l i t uc i c~s ,  >;-i gna 1 - to - .no  i s c  

I 
~i i ld  p u l  x u  ~ : n v e l  opc !nt1asu~.ri;Ic.nts. \IosI of 1 . 1 1 ~  d a t a  c o l  1cc t t . d  we rc  a ,  ,,, 
rriinut. c. :int. e rvu  1 s . 

m a s t c ~  s t a . t i o n  13.t C:ir.ol iria I-icach, U. C. ( sec  17i g l u e  ,') . 
t o  F o r t  liayne is :i lliised oric o f  l i igh   nil low rollducr i b - i -  ....... ,,,,, ,,,, 
liierits were ~lladc over p e r i o d s  o f  scvP1-al  c1;iy.q trli i i711 :ir: 17c.bl-unr,y, I.lnr.cn ; I I IL I  

April 1 9 7 7 .  

' I ' l l ?  l:I<S-S ~ . c c ~ i  i c r  i . o ~ l t : i i ~ ~ s  .,I: . lut~>::l; i i  i i  i ; l I  . i . l ~ l - : i l  i 01-1 ~ \ . < t c ' ~ i .  i : l - '  - ' .  
Lires ;.i.~id Cc11111~c1ls;it.c.:; f u ~  c l l ; i ~ i ~ c ~  i 11 l:l~;:~sr sli i ;:t I l ~ ~ ~ ~ . > ~ ~ , . . ~ ~  .t]ic ,,( L L ,  

J. 

:III ; i~ .~~i r ; - . i< : ) .  of t31ic I ~ ; : ~ I I O S ? C ( ~ ~ ) ~ ~ .  , \c lc l i  t i OI~:I  1 l ~ , ,  > >  i ->g + , 

ture s i ~ n l i e d  no  i : o r r o l a t  ion l i - i  t l ~  '10.4 !.;rri;-lt i o n s .  ,,,,, , ," ,,, ,, , ,,,, ,., 
l o c a t i o n s  showed 5 in i j . lar  i,ril-i;~t. i 011s. I t  is i c : ) ~ ~ i  1 l~iii,cI I h;it t h e  r i , c c i v v r :  
.is n o t  t h c  c u l p r i t .  

I Cilangcs i l l  a n t e n n a  c l i a r a c t e r i s t  i c s  r o u  i t 1  c;lusc c h n ~ r i c s  i n  tile p h o c ~  nr +I-fi  

t r a r l s m i t t e d  s i g n a l .  liowever, :i s c ~ - v o  c o n t r o l  i oc-11) :~t. P ; ~ C I I  t ra 
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cont.inuous 1 y camp:ires t h e  pllasc (:)I' t h c  t ~ a n s r r i i t t  ccl s i  gnnl  w i  t h  a I ~ c ; - F ~  
r e f e r e n c e  and : ld jus t s  t h e  t t-ansr?iit t PT clrive t ~ )  r l l ; i i ~ i t ; ~ i r i  C O I I S ~ ; ~ ~ ~  1311:15~' 
o u t p u t .  Also, i f  t h e  1.-;ir.i.vt ioiis tblcr.e due t o  t l lc  t r : ins t r i i t t c~ ,  a l l  t,c.cci i,- 
c r s  would s e e  t h e  samc 1- t - l r ia t -on.  1);-tla f1-o~": tllc i.JSNI)showed-t:ll-isrlottohe 
s o .  ' i i ~ t .  t r a n s m i t t e r  i s  i l sone~ 'a te t i .  

S1,)rtiavcs 11tive 1)cci-i :;~i~pi.i.t.eil ;:s l l i u  c;lu.;e O F  t l i r  ;,ll;~se s h i f t ,  b u t  t h e  
l . c s t s  proved th i . s  n o t .  t o  l ~ e  s ~ l .  Thc ~ .a t io i l : i l e  is 25 fo l lows , .  

s c a l e ,  o u t  of t:hc BIlL-3 l.cseiv 
skywavc di:layed onLy 2 2  ~nic roseconds  g ive s  t l ic  clns!lctl cu rve  i.11 17igurc. 3.  
LOW, i f  ;I r e c c i v e r  i s  sampling ;.it 4.5 :...s, t l ie  ~kywr:ive  ill bc -217 dB, ;-lnc.i 

n phase  l ~ l u c t u a t i i ~ n  o f  5 1 -  11s c .o~~l r l  be e~icr~r~ll t-c~-i : t . l .  I I:, s i ~ ~ l u l t a . n c ~ ? u s l y ,  
:I r c c e i v u r  .is sarrlplillg 3 0  ...; , t l l t ~  . s h - r i : ~ ~ " c  \ + i l l  t)c -61' 1113, ~ r l t i  f l u c t u ; ~ -  
t.i.ni\s x i11  he  .3 1-1s. 

Figur.cx 1 sho\is  (.he i ' cs~i l  t s  o I' teq-tin;: 1 hi .5  !:?-;!ot 1)i.s I s. Tllc o ~ i l . ? ~  ;-LI~pnr.c-:rit 
d i f f c r e ~ l c c  l j e t \ i ee l~  t h e  pcrio~r;~;-ui;c. O C  ti-11.  t \ i o  7 - i ' i : 1 1 i ~ - ~ i ' 1 ;  i s  tllc i~lcl-t:asccl 
rb:i.ndntri f 1ui tu t l t . ions  ~ , c s u l t i n g  %'I-OI:I t h e  1 2  dl! 11oi)rcr. s i g n a l  - t i> -no i sc  ra t .  i.o 
ol' t l ie  ~-c.cci.x~cr samplirlg ;-it :;(.I ;,5. It f'ollows t.h:it I I O  sliywaves a r e  ;if- 

fec t in ; ;  t.he rrlcasurcmerit .s n t  13 ,IS . 

To fur . ther  t.cst. t h e  hypothesis t h a t  t l ~ c  propaga.I.ior1 v e l o c i t y  i s  varyi-ng,  
TO11 clata wcre o b t a i n e d  from two o t h e r  l o c a t i o r ~ s ,  t l lc  11. S. Srival 0bserv:l- 
t o r y  i:USSO) , iinshi ng ton ,  I ) .  l:. :ind l.he . \ i r  Forct-. S e ~ t a r k  A i r  S t a t i o n .  Ohio. 

shows t h e  mcasuremel-lts taken on tiio rkc-eil-ers at IJSN(3 corrq~ircd to t.hc ~ o r t  
IViivnc da ta .  The ilcgr'ee of  corrclat iorl  i:; reaiii Ly :s,lxlr'eIlt. i l l so  notable is the 

. , 
F o r t  liayne. 

The r i a tu ra l  phenomenon t h a t  cspc.i ieni:cs r.cl;it i v c l y  r.:ip id  tcrriporal changes 
and can a f f e c t  r a d i o  wave propagat  i o n  i s  tllc incles of: r e f r a c t  ion .  r h ~ h e r t y  
and . Joh le r  ( 5 )  c o r r e l a t e  jjrop;ag:it ion vnrki;it i olir w i tli v a r i a t  i 011s i n N-dry, 
and a s s o c i a t e  t h e  phenornetion \ \ - i  t.11 c i ~ a ~ i ~ c s  i l l  t h y  :i f a c t o r .  O t 1 l c . r  o b s e r -  
v e r s  (6, 9) have L - a r i o u s l y  -r.efc.~.l-eci I ( ?  l ; - ~ l ) s c  r>atc.,  or ,:\ f a c t n ~ , ,  withoilt 
numerical  conf i rmat io r l .  ' rhcse hypot l lcscs  ;ire ~ ~ x a m i  nc.ci i 1 1  inori d e t i t i l  . 

T r a v c l  t -irrie 0 1- t h e  eroundria\.c l.or.;lrl nu 1 s c  i s !:i~-erl I:]\ t-lic e x n r c s s  i on 



T l R F  FROM STAR[ Or l N P U r  PULSE ( U S t C )  
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where T = travel t -i.~nc i l l  !riic r,osc'cc-)~iils 

d = d i s t a n c e  i n  k l  lomet el.5 

c = voloc j . ty  of 1 i ? l i t  in i\:i lor:ictcl-.: p e r  r ~ i ~ r o s c c o n d  

n = index of 1-efr:ic.t io:l 

t = sccondar) ~ ~ h n s c  i ' : l c to~ .  
i' 



Values (of t as B f u n c t i c ) ~ ~  o f  e a r t h  conductivity, taken from NRS C i r c u l , . ~ r  
C 

573, ( 1 0 )  a r c  shown i n  bjgure 7 .  Indcx o f  refraction is d e r i v e d  from 

c l  imato log ica l  d a t a  a s  follows : 

77 G r 3 ,  x 105 es  RH N = ..- + -- - 
' I '  ,, ' 2 

0 
where N = refractivity = (11 - 1) 10 

P = atrnosphcric p r c s s u r c  
0 

' I '  = tempe-ra ture ,  li 

e = s a t u - r a t i o n  p r c s s u r c  o f  wa te r  s  

RII = r e l a t i v e  humidit y 

VG9836-4 D I S T A N C E  FROM TRANSMITTEI? ( N A U T I C A L  MILE',) 

k i p .  7 - V a r i a t i o n  of Secondary F a c t o r  vs Range for D i f f e r e n t  Ground 
Coilduct i v  i t i e s  
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The f i r s t  t e r m ,  sornct in1t.s <:I 1 l ell tl-lc. "L~I.! ."  tc..r!ri, ~'elll.c~;i'nt s !jO - 95' of 
t:hc ~ ' e f r ' a c t i x r l t )  , \<hi 1 e t . 1 7 ~  :;ei.;i~iii, tlli. "I\-c.t " ! ~2 .1 : :  ~ . c , ; ) r c s e l ~ t  s t l lc  1.r- 
Ina i ~ t d c r .  To t CSI. tllv t : 0 1 ~ ' r , c > l . ~ i T i 0 1 1  l ~ c t i c c ~ , ~ l  !< ; ~ r ~ t l  - t l ~ c  (-1hsc.rx-t;cI ,,.~iri ;I:. i 011, 
~ o ~ s i d c .  t 0 1  $ 0  - 0 I I :  I .  ! I I C  i;.il.~.lc of Z :ilc)llg 
t h o  pat.11 of p~.opag:l t ior~ ,lcc~-e:i.;c,c.l -0 ?: i l l l i t . ' .  I C C I I I \ < ~ ~ I I ~ ;  t o  v ( . l ~ ~ : ~ t i i ) l ~  .I., 
t l l c :  propagal:-iorl vt.1t1cit.y ..;!lOuld :I:<) 111) by ;'(I .i I O - f ~ ,  :11:i1 t-llcx prrnl~rigat .iori 
-time fro111 U:i)-olina I3each t o  Torkt ii:1~11e shorlld dcc~-c;lsc. (:17 I ~ ; - I I I D s ~ u ( - ) ~ ~ ~ s .  

I n s t  e:lcl it incr.cased 2 2 0  :~anoseconiIs ,  

'i'he explanatiol-1 f o r  t.lii..q tiisire.p;irii.! i s  fourld i n  SHS 57.7, lihi c:h i n d i  c a t c s  
t h a t  t h e  secor1d;lry f a c t o r  11 i s  i l l  st-) ; I  i'llnct i o n  o f  t . 1 1 ~  l a1)sc r ; -~tc .  o f  t11c 

i ~ ' e f  r a c t i l - i  1.1.. 

1. i g u r ~  I0 o f  YES 57.; slic)\<.s tllc I-:) I , ~ : I T  i',)11 c? :- T ~ .  i !:!I l;l;)s(: y:if k5 i l l  L:,  . , 1111it.s 11rr k-i lomcter>,  l - ~ ~ r  X ~ ; - L ~ . ~ O L I >  L , ~ : < : ; ~ ~ i c c : ~  O ~ ~ L , ~  L;ooLl (. ; .11>t1,  I:.:, :, ~ ; ~ . i i l i -  
; l I h ~ ) ~ / ~ l l ~ t  c r )  . .i 'llis S ~ I U W S  t l ~ ; - i t -  , : s  : ~ I I . ,  I ;:i!:;c ),:.IT,. i I I C , ~ ( ; I ~ ~ ?  , tL, L]pc.rc:;:~syy;. 
Rc-plott .  irig t h e  d a t a  we i'-inil ;I 1 i r~t::.~ I. t r c , l ; i t . i . ; ) r l : ; i l  i13 ljct.iiccr: t l lc  'r-at? :it 
~ v h i c h  t l ~ t :  c-hange .i l l  l a p s c  I .a tc  i.nl1sc.5 a i lccr~;i . ; i .  i l l  :,, i111il 1-11(: ~ . ~ s ~ ; - I I ! c c .  
T h i s  i s  shown i n  Figure S .  On this ;issiiniptior), t o  !jc ~li .scusset1 l a t e ~ ' ,  
t h a t  t.hc l n p s c  r a t e  i s  d i l - e c t l y  r'~'l.;~::ccl t o  (1lc sr~rl.:jce value of 1, ;I s ~ c -  
ond c u r v e  i s shown in 1:i g u r c  S r c ~ ~ r c s c r l t  i 11;; t h v  11c.t 1)ll;~sc clcl cor.r.uc-t ion  
t a k i n g  i . ~ i t o  :~ccoullt t h e  v i ' f e c ~  oi' - r c f * r ~ i t i ~ i  t > :)II i ~ , ; l vc .  ve1oi:i t >.-. 

I,r-il)sc r-:lt.t: (.)f t-he l 'cxfr~ii:t . . i , :ity C ~ L I I  hc. ~ ; i l < : ~ ~ l : l t t ? c l  t -~i j~l i  il;it.;i col  lcc tc l i  l ~ y  
rail i osoniie h- \\is. I J I ~ ~ ~ ~ T I I I . ! ; ~  t ~ > l ; ) ,  , ~ l l ( : . ~ p  I I I ~ : : : L S I I T P I ~ ~ ~ ! I I ~ S  :-ire J I ~ ; I . ~ Y ,  l ~ e i ; ~ . ~ ~ s e  
i?i-' t l lc \ .os t . ,  n ~ i l ? ~  a t  ~.c>la:i\t:i!- f ' c ~ i i  iv.!.c.ct.cd !jl:lccs L I I ~ L I  t .iil1c.s. 

Esamp1e.s :;f ruf!-act  i v i t y  ll-1p.5~ 7. . i :  i':; i ~ i l c ~ ~ l  ;-ltc.d f~.:-)rrl ~ l a t : ~  t ;;llicn t w  i cc: 
i 1 I  lo^, Olio  I I I ! I 9. 1 t ll:ii! l ~ v t , ~ ~  hoped t h : ~ t  
SOIIIC :rc?1:11 i u ~ i s l ~ l p  1)etwce11 r t : I -~- :~ct  i i .  i 1). : I T  I.!lv surf , :~ci :  : i ~ i ~ i  1 llc 1:ipsc: ~ . : l t ~  
would bc obsc rvcd ,  b ~ l t  11one is c,bl:i 01.15. \ p ! o t  o r  t i le  i i i p s ~ '  r;11 v (jf 
tcmpf:r\ature, I: i gure  1 0 ,  s1ioii.i; ;11iothct c ,~ ' r : i t - i~ ,  / ) ; i t  t c r - I .  

' Y l l t .  clr). term of t h e  r'cfl-;?ct i : i t> - ,  iI~s\ ,- t . i -~1. .  I :; 5t:rlc 1 i l  i 11,:. e i s r s .  1;  i . y L ~ t > ~ \  11 
" ,  ~ l i ( . > h ~  t l l ~ '  ~ : I J ISC r a t e  ~f ' , - L ~ I " . .  I. \ .>: '  : i 1 i A  :.; ! i l ~  ". 1 ' 1 . t 1 i .  :I::, i 8 : ; ~ . ~ ~ ~ y : :  <) ~ 3 1 . 1 ~ 1  10. 

Tllc: 1 - a l ~ ~ c  of k - d r y  a- t  011c b:i l ~':::L.-F . 1. : ! i > - \ , ,  : ti]\. I ~ I L .  i ::, : ! ~ ) l ~ r c ~ > :  i r : ) ; ~ !  ~ 1 . ;  
~ \ q x ~ i  I T L .  2 3 0 >  i n d e p c ~ l d e r ~ t  c1.C t l ~ c s  i :!l:ic 1 : ;  L ?:I. . , : - , )<i l .~, j  , 1);1t:! ~3 t ot!1[\1, 
s t i l l  i v i l s  :incl t iri~cs c n n f i r l ~ l  t h . i s .  I 11.i~ ;I:::; TI::!:  : i ? )  : :<I i!>::jtc $af i ?I(.> 

I : i j~se rrii-c of N-dry Tor t .11~ first I ,  l l , : , .  I(-.! . , > ,  :. i ,:!IT 3 . , t i ~ ~  > ( ,  , : ~ V ) T ; I  i ~ I ~ : L I  

. > f r o ~ x  t l lc  v-:i.li.~e (31. %dry  ;at t h e  ~ I ~ I . I - : . I L ~ .  11;: :L. ,>iL .I.L .;L: i < . ) ~ : : : , l i i , '  



h March 1977  a r e  shown i n  1:igure 1 2  a l o n g  with v a r i a t i o l l s  in a i r  t.cmpcri- 
t u r c  at a po in t  near the propaga t ion  p ;~ t .h ,  Roanuke, Vn. A high d c g r r e  of 

c o r r c l a t  ion i s  apparent .  1.1) i s c o r r e l a t i o n  between jlrop;rgat.ion t i~ne  a n d  
1:e~nperature has beer1 observed many timrs over  Thc past 20 years .  

24 1- FACTOR DUE TO LAPSE -+I 
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26 

I : i g .  8 - Dccrensr. i n  Secorlclary I ' a c l  o r  duc t o  
I,apsc I<;l.Cr I:linngc. 
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DECREASE IN SECONDARY 
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Figure  13 shows t h e  samc va. r j . i l t  i o n  i n  arri:r:il -time 2nd the  v a r i a t i o n  o f  
r e f r a c t i v i t y  (N-to-tall) a t  lioanokc. T t  i s  o b v i o ~ l s  t h a t  t he  c o r r e l a t . i o n  
o f  N-tot-a1 i s  llot n e a r l y  as ~noc l  n s  that :  oC t .emperature.  1:igurc 1 4  shc~ws 
t h e  saiiie M'I'OA tla.ta wj.th N-dry at. Koanokc. 'I'hc Irigll tlttgrec o f  ( ~ l c g a t - i v e )  
c o r r e l a t i o n  i  s obvious .  

A 
I \ 
I 

VS 
' I  M TOA AT FORT WAYNE 1 \ 

/ I ,  N TOTAL AT ROANOKE 1 1 

2 MAR 3 MAR 4 MAR 5 MAR 6 MAR 

F i g .  1.3 - M'I'OA a t  1:orT Wayne and N-Total a t  Koanoke 

To f u r t h e r  t e s t  t h e  hypothesis t h a t  t h c  cllarlgcs in  1)rop:lgation t imc  a r e  
c o r r e l a t e d  w i t h  N-dry, t h c  c u r v c  o f  l:i gure  8 was L,o~nbi ned w i t h  t h c  ;lp- 
proximat ion f a r  l a p s e  r a t e  t o  g i v e  the Following r e l a t i o n s h i p  f o r  propspn- 
t i  on t ime  c o r r e l a t i o n .  

A t  = ( .015d - 2 )  (Ndry - 250)  nnnoscconcls (43 

wherc d i s  r he  p a t h  l eng th  i n  k i lo rne tc r s  

"" (from Equation 2) Ndry = -- 1' 



M TOA A T  FORT W A Y N E  
VS 

N D R Y  A T  ROANOKE 

. . I l ~ ~ ~ ~ Z i ~ l g t o i )  ., 1';. i7;1. i s l o c : ~ t ~ < i  < i ~ . > s ~ ~ r ~  t o  Tlic !.,(!;I rp.p c!; -::lp C : ; L I . O ~ .  ill:] l ;<~;~.c.]~ 
- !:art li:jy:ie jla.th t11a.11 Itoanolii.. ITs i 11~: i.l;i:n Ti,or:~ t11;lt _s t -at  i o i ~  ~>roil~lc-~ 
r e s u l t s  S ~ ( > W J I  in  Figlu'c 16. T!:e RIIS fluc.tu;ll ic;115 ; i f 1  e ! .  i.i,l-ri.ct ioll :I r e  
reduced t o  .?Or; o f  t h e  o ~ i : i n ; l l .  

1.t 11;~s l.leetl 5ho\c.11 t h n t  !:lbscrvt.d va r in t - i  Oiis i n  : ir:,c. of' ; ! l , r , j  ..-a 1 (2f I ,ornn-r:  
s i ::rials cli tend t o  l l ~ i ~ ~ u  n di.urni3 1 ch;~rnct .c t .  211-c. i ; ~ ,~ . i c~ !  i-)!" r l l ; i~lgr::-: i 11 

t'fyfect i ~ ' c  ;lrclpagatiorl v e l o c i t y  ancl n o t  by 1 l ; l~ i l i~nre  (-,I. !?!- s k ) , \ i ; ~ ~ . - c ~  i n t  21.- 

f c r c n c c .  l - ' u r the r ,  t h e  i-orre l ; ~ t . i o n  riitli  tl1c "L!~'), ' '  tt.yn: o f  t l lc  ~ c f r . ; - i ~ . t  i - 
\ - i t y  3 l n ~ l g  t h e  pat:h 11as bee:] c.stti1)l.i s l~c r l .  .I re la1  i o n s h i l )  o f  t h e  clr>>. tern) 
tit: t h e  s u r f s c e  t o  t h e  l i ipsc  r a t e ,  ;.irld ther t t forc :  t o  c1l;i.rlgcs i n  .;c:concl ph;:~sc 
f a c t - o r ,  has beell shown. :I numc-r.ic.r~l cxp7-cssir711 c::ipable o-I' -r-clut:.inp f l ~ . l c -  
t u a t i o r l s  over. a 1 U U U  I i m  p;~t.li by ;L f ; i c t o r  o f  '7.!;, 1-lsin:: s u r f a c c  we;.ttllcr 



data along r h e  pat l l ,  h a s  hecn r lcmonstmtcd.  llie r n t i o l ~ n l c  for u s e  o f  the 

"dry"  ter111 o f  t h e  r e f r a c , t i v i t y  i s  p l i rc ly  c n ~ p i l - i r n l .  h j)llysicnl.  ~ x p l n n n -  

t i o r l  is ] . e f t  t o  t h c  - p h y s i c i s t s .  

M TOA CORRECTED N D R Y  ROANOKE a = 40 NS 

I 

i, I \  I M TOA FWA cr = 80 NS 

i i i 

2 MAR 3 MAR 4 MAR 5 MAR 6 MAR 

1: ig .  15  - C o r r e c t i n g  M'TOA u s i n g  Koanolic IVca2 he r  
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I jUESTIOIUS AND ANSWERS 

- 

MR. W A Y N E  H .  C A N N O N ,  York l in ivers i ' ty  : 

Please c1arif .y one po in t .  You , jus t  used the nletrological data  a t  
t h r  sanie s i t e  as your LOWN r ece ive r  i s  loca ted?  I s  t h a t  c o r r e c t ?  

MR. DEAN: 

No, t h a t  i s  wrong. The data  1 used cons is ted  of  data a t  a couple 
of d i f f e r e n t  points  along the p a t h  between t he  two. A r ' d  actua ' i ly  
t h a t  l a s t  curve used the d a t a  a t  Huntington, West V i rg in i a ,  w h i c h  
i s  approximately the m i d p ~ l r l t  between Carol ina Beach and 
Fort Wayne. 

MR. CANNON: 

S o ,  you a r e  atterripti ng so iw  ;;i nd o-f luetrol r ~ g i  ca! average (31 ong the 
path? 

MR. OEAN: 

That i s  cor rec- t ,  and we d i d  sorr~e work on taking t h e  average tern- 
pera ture  along the path.  T h a t  seemed t o  be a l i t t l e  b e t t e r  cor re-  
l a t e d  than any individual  po in t .  "The only problem was t h a t  a l l  of 
t h i s  was being done by har id ,  and the labor* became so great: t h a t  we 
d i d n ' t  do  very many. 

MR. CANNON: 

I saw the  g r o u n d  conduct iv i ty  c l a s s i f i c a t i o n s  the re  on the map. 
Did you d o  anything with t h a t  d a t a  d t  a i  l ?  

MR. DEAN: 

No, because the  data  t h a t  I got out  of N D S - 5 7 3  was j u s t  for a !_5. 
I j u s t  made t h e  sin-~pl i f y i  tig assumption t h a t  the average conduct iv i ty  
was about 5 and l e t  i t  g o  a t  t h a t .  I am su re  t h a t  we could g o  back  
i n t o  J o h l c r ' s  forrrlulas. He may have wr i t t en  u p  sol-ne new ones s i n c e  
then and t h a t  could be worked o u t .  B u t  I j u s t  haven ' t  done i t .  
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