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J~i~sen ( 19'i19) at t:~~kcd t~l>i~ p .. :o,J1ewo !'.i:Ol!l d.ir. l .:?11.JirJ~;:t~. C{)flS i.. C~<t::r -

s.~i.Oiil 5 ~1e pos-;tL'\ lC'. ~~~~ 

I n BqJ 6 0 Fa i !i!dit,;~~~s r-. fm-:1,cHcn~~;~ ··~ 1 2-i ion:;j;i;; r:.:d l~s ! z t i:w i."'o..ier 
depl!;h itr~metH~~-::1'{ CQ.:J·lslid!!? o f H!e t:n .• inti . Har!s:::n ;. t~ si ;<:j r:;r a:Ut .b.lLc d :1ta. 
from ~t.\Qide l ~ \~ijdit.~!.S ._ ~~-~s tUljJ .. ~ to d.(:t~E"~::: ~ .e gt:~i:J i ~.s o f 1l!1is fu"'"!~1; i.c·:r1 for <3. 

lif~ited r~ttge ~f tt~ VC!Ci l~~~1. ·~ 3 ., Si~~ ·; 2i~J~: -~r~ l'!:: o ;:iG5. ia~1 iPi.!lb.ii re~~ l i. .O Y!p 2" .. ~ .: :.: .:---~ 
adrl .. 1ti·~~el1 j!tfor:m, ... '!ioJ~ I1n .~ d'1 :! 221 ~ :~O.e ~".\l' ;..i l e~J! ·~ ~ D -?. r ,: i.L--;?~lu. :.l;r fLc:r. :l" i1e 
s tt£dli.cs cf Y.~q'~ t<.liF;> S;j,.lv ;;;,5. ::; . .:nte ;r;;, l t:2 .:F;;s tt !..: :,_ n~; ~,,_~ ,;~e:d_ s2. 2. r:~ 8\';; :wds ~ am~ '" f 
Z-ee ,'} wh,QI a.~ ~ed t> (.o;:~.0ii:~j e1~i!;;·~rl·~:~J. s~rd t;:~ ~.:br- c.. :·_, .;: ~; i.;,lc&J:~ r:.CJuc .L. All .:.va :U= 
aOlt~ cl!?t'4:£\ ~~e ~C! u sed to p!r~· C~:~~ ~ Figr- 3o !f tt::~·:J G f t .. ! ",~ t !1t'·C2 ~; :::.~ ~;-~:·_ t.e zs .·f 
&..q 6 ~e lH HJ!"<'il'l o. cme mr.'J ~n-~e:,: Fig o 3 t~:. d~tel" ~;i r.::7 '-- he: ·:.:h:i. ':'d , C:..xl2 <:;::d 
Pc terdon ( 195 ~) consic·~ed th~ 1es~l~s a! c fie ld ce~~ au a w~ll cea~ Mosco 
C .l.o:;rndo,... t\) clet-~:::;!l,;,r:e th:! t.:n•ir.~~ t>G: .• ::.:;:d A c,n F:~:; , 3 ~ F,:;r. t1tL: f. c. ::, ;l- . -~ ·:, se .i: \.:~d 

Q/ 7 "' ~ t~ ~; <• 2 3[1. - F.rl h•··,-fK-1:,• W~'-G ].3 .. _ ::3.3 ~ e r-r;.,., -:;..., ,.. p:c· ':l vrY" ' "' ''' ~.- ,c;/ l:·,·.J ~: 1 '1' ,0. .. Zll..~ t.t ~~ :.l ~ -. .v ~ .. - ~ L .... 4~_~. .. ... , ..... t:-- " • c.) )iv , .... .::t .. .... 

llih!~ia ~)gn:ees \';.e 11 \'Ji .. ~~ ~~1! ft';i; S~ 5.~.t~~c1 '"Y~}.t:~ of 17 ·) J. .-. 'Ih:i..s ~~ =!: ~~£ 1. ~·1~ .L.l t\1 '-\ ~i 
unilJ.~~~a1 i £ til~·* t~1e idr. 'ul !C ~~r:?.t1Y. (.::~Q:~s 'f"J f a t\ £~ifu.: :- ~ ~~-;·.~!fez f' .. i:~ :,. l.'? ':re! in!.t:=:.e. l 
wa~er: tO"J1 I e t<J-:.=re ·:u:T-y c; lote l)Y !'Z:tll.i.:z:·i!d, 

Zee utilized sev~ ~al sourGas of ddt~ to de:~lc) 52xs:nli~ed pro· 
files of ft'he fr:~~ tn&e~ s:urf~,~·t n:ne <!' rt a t;>· ,.,. fi: e;~ ttl01e r.•1 ~ l l , Pif; 'L T:1cs.:.. · 
~nnlt' l:i'C£ .&~lre K'<&fe:nr~cl d. t) ~ ci ::..l ~E~ n';"'bit?.';· . .>:i.1y ~!.103·:-: CJ r:·l- :1.J.5?.'·,1 " "!.f the vc li~ ·= 
cf V at .llS::w ( .• ,u. j: ) ~..Id f':-4 'Ot , :.~:: "J <::.J.;_~;;; of 1 . :.::.;.\: rm~: :-·11 . 0:·2 p.-.vf .; 1 ?. 
C1l~ i1e unty V.)e_ (l•~te::·tuin~d b :t e 1 - ~ ~' i.."' )~ n[; r:ic; .~ 4 (l '1.~ -~ ~ f)?.Of ~.1 ~~ 6.1! ·::-vG r:~ :J. ~- C\lSc, 
b e de ~e•; r~! ir.±s!l ii" Q_/;c;~\~- ~ e;£H~ ei ~--:.h-'2 ~:' !~ .s ,, !1-,!1 .)I: l1lP. ~":J· m::f: k:-: ~.Y~:Jt't c. 1 
usin z F it~ o 3 ·~ -c; o!:rfai ::-~ ~ i ti:.e.--:- ~:1 r~ u!r~~r~ ·~) ~:7~1 ~ · 2 1 '.~-~ c, f h 5 t'l ~'" 11 1 ~- ~ :1 ~cd.;d 

f E e.trr iu~o Pig a ~ . 

!11 ~· l'e£1 t'-i~ 1.1 ~ ~he z:cg ~.c- ·'1 A:.~!2X \:b.e "- :..· -:-~' .1 3. :: ~ 3 . nf1 t~ ::r t:. · :::~ c;, i;'l ·:; .:.; ~":. i JV -~Z\re 
cutviJ.i.~1e2.i' 11"ltttii. e of ~th~ f l c :·J" 'YU:nSs i. s r~o.rc ~ :'C'.~ (. ~} ~· : ~ _,: rl~ ~1~~~ t ;"! ~ t ~: i' o f 
~~he f! i? ';.'/ Znf'!-~ ~-~~.t:l :·~!: ~.SC t~~·I; \j (J\}: ·: tO.Ki. u /~.'2 ;':~H~ e ... _:~ -:: .:; ~ ;? t o_,r: f;~ . : ~.~ f~t():~ l).;,~ r~·: u~~pt~ :~ '~.c S 

e~CJ '·l ~: ~~~ll.l 2f.'p l ~.e~:; be~~.~.i~ 1! t::~~ zc is ~~ · ;:, ::1 ~.:-v !_l~.::: ~c..:~=·~·:: t ·· 1~ t :y1i G tj_c.~- c t·:... g .. 5~ 

du~ tto I--Ia!:. s~nl} irJtl.i ~:.et ·:;c~ ~~ ·2 .J z ;;Ck~· .:.r.l ::r?~ ':'1 ·£ flJ1-~~ :.::;:-2;JS E:! e: J: ~ \ ;£::~ ...:·E.~ t ;~:) :t;.: t ~ ..:\ I l ~ J! 

Hm.l= s ~e.nd·r S~ ate ·;;;~11 .;-::; 
.,...,........=,.,.,.,~_...__~ ..... ~.c..a.:..;:.~ •.m.:--=-~ 

I·Jon=s~ c~ a~~~~ flD:\1 to ~1 a:! ~ ~~J.5.!i7 .:3 ~·:;r~ .;: ·~ : .. ~ ~~ -.... :11 :-.: ~ .l.i : Yi :\ t. ~ ~l .l~ I n .L :::. ,: s:.1 1 :~";£" 
ta~st ssti:;fy t~~ cliHet'~aJJi;;i!.l. e~:~ ~~·H.(}~'j 
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In BqJ '1 ri S i s \!:he s~orEY.~C ~oeifficf.eE~l· ~ t:::1e 'IJ·:.>1'..:t!:':! o~ i.IJ~'.te :: t·Jllu.:,1 ~·J iH dr:c:.i;·a 
f "''"'.·l m ; . ,..I!.• /, h..,• .,;,..,.~; .,..~,,.,., ~"" r, -,, ,.. r•n"'"1 ''' "" r. "'> ,, ~,, .; ,~ rl,::.,<··~r.. ~ •· ·::> ,;,., ':O~o-r- · ,·::.,;·~· ! ,-. 
& ~ 0 ~loiU \!7 ~IJ, ~\W .... LI~¥ ~ ..... t:~ ~~ \b~.o ... lc,; M\UJ....,. t.. ~ J. _ -~ ........ .e:-.u. l.S.--9 ~'- ~~.._ .'" t.I .. _t.,. ~W••1.-\0o- ..... ~~ 

he~d., Ee-l tft~(! arf~e~ lt{l£! c;;~se 0 t.! i 5 vi~ ;. .. c1 zese1 t3 f Ln~ :~crr.:;::es )~ ion ( yl7 t:1~ 

aqa:H'elr' ~rr::- d(?: t;o::.~:,·n:'~ss:a::~ or: th -~ t-.'$.\r.~!:' . Y.n the •.:J:;;".;<:;:.· ti'JJ.e c.~:::;-z::,, s eq::G:':.c 
t: c:: specific yie2d o· TI -e t:rtot•ICUr>rds~!:.v~ty T e-::~·1 o.!. ~ 1C·,n " Fo:: th"" pc~z ~ i ·-::.r..:l r.r 
bcn.m:lrl~f <CG!!U' ifd.orm o!f con~-lc;,. ~ di..:. G~~a~: ;;e~ 1i::.~ d::.:.:·: ::.~c :·m c>::: cny oi_"]t d. s ~ 2.~ .-:e 
.. f.. t..f, ~ .,, ,1 ..,,. ,;l!.. ,.,. 1- so! "'""~ , .... ,, s~,-:'1"'-'r c r. ,..,,,,,;");'.'g ~s 
~ ~:. Qim r.iClu "'-- £->~ IL ....__ ,.. - ••~- "'... "'~"'"' ~ Y-··•.---•• -
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Fig. 6 she; :;Js ~uc1.i~ ~ti~te!l' t~1 ·~ vaJ:ir:~~-c cr:'3 i~ t!1~ piezur.:·~tr;li~ le ·~.t~~l ~~:. :h 
.. ~l"~ n ,.., ••. ,~ ... ~-.,._,~; · .,! A .;~.- ~ .... ,.<> 'if":,,.,. •. t . ~ ~ ,:..,r.;,, • .. , t:> -~ M - •.,-.,~ ,• · - ... , ... -. ..• - (. "' II. A-- Cl->~J \-.3-~ ..... .u.~· .... tS." \A d- ~"~~> ....... - ., ~' " o r.. .... ~\,.; c..:.:... O ·.t·- -· ... t._:.ol'.4._,;. . ._ .!.:. ~C..~t.JL.O .·l. :lc...t Lt. ..... ~.;I1C~ l..:.J .... : -

ex;;~~en~i .1 intc~:z3 1r. offbe ~j t'Jt~Ji~!ell J]it~u) ,; t.'l'! ~;.::c '=! j_~ ·· ~1e f:.:nille ~.f~ r:! .~i .. 
"fn·=~,~iif~·n:·~-2~$:{hig~~~{~ C<'!V ~.l.!:H> 2.-)t-'~ ~;,: G.G t';{t~) , ";.'r{.)].cr, of Zi(r.:.n) nt(;: p:.:s-
lism~d b'f' ~'>!~~ S!nif;h£O.u<1i~A !n3H ·~utio:an .r~1d e!. r:o:::;·J: l-<> <:~. 

An m:~h!d.~ eulu.;~ iotj ~f E~q 6 i3 I~oQ; ~3G:J ..;;. .:..t::J~, ;:.z~ i3)H~iil. "'" ~L · ~ 
i:i~:n m~1 bz c~1.e ~V n _;st :::hH1::! r;r:oee~ -::. Vn!~~ G c £ Hr.~) m.;;.:! p1c2te:: r.- P 

fun~~lon cf u. Fo~ a s~~~ ific t~s~~ s is r!ctte~ 2s ~ - f~n~i!on o~ 
tr:.~/¥; to t I;) ~~~..~ llj~e 11f!' on ~E:c!lf~~t'~~~l1t; p~ .. ?e;.;. ~3 y ur/~E:lg~r,· t'}J .. j~1~ 1c:~-:·..:, ! 
~~~\:Ia ~rrn 1bt~ f.n~tt!~" ~' ~ ~~·;~ r::::-,~7 b~ !71'~-:~~:.~~ ~:.r.;.d c.. ~~~; := .~ifi~ rGe~~.~~! poi.n i~ ::l't-r;s:-;;~3 _ 
V:a1~~s of ~ g ~f( ) 0 c c ~<1:1 f:::~/~ r.:.:~ ..:\;~s -~::~ f -ot tide r;ui:ry',; , St(<c; '· <·l::.J., . .., 

Q ~" hT·f •o) -1 \"i t:". ~ ,.._ O ,\. ,r.. ~··" L"'~' 11:,.,, :" 1 • ,~ · ' T,'l __ ·~.·.~:.~,--."-·.·.·. u ~. ~-S 9 C3.4'2 ~.J \"-J Jl .. ~ .. Q ~~ __ .., 'J- 4 ·:.Ji- h~~l!.2; i 'lJ~.J: )'lril~ t..: . .':t:.1.: 1,.:. ~-~-·~ G 'I ~ 

r.:~v b~ (;;a1~u1d~c~ ::? 
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&r..!~a'ti<P· 11 r.1a; 'be nmst Jr_ !ldily s ~. l~ ~d 'by p1o~H£jg s ·"grd.nst t on scm:> 
l a;garHhmic p ~ peb:' F . .<; sho;,m in Pig .. '1. f:, "l1 if s.;i = s:; e ~ o::.en f o.r en;: 
log~r .Hhmic tyc. l .... 9 l o g t ;:/fi:!.:;: 1 o BJ eA(';.e<'!c'!hli,': t he .-;m:wi! ~ILl ~h·~ :n~e rcept r 

t 0 ~ one rnc>.y cnl •~;cl3.\: S using 

( 12.) 

'!he f o-regd.ng i!V,~Cllq' e.~;p:!.f~!:.:; tCl z.I;i!,~;:;:!.c-~n ri.! llSo F l'll>f, C , E . c ,-cb 
h [l .. m1~~.":l': ~hrlil. ll:h.(! r.ae · s~~ rY.:!~: s~?;at ~.r,i~a ·Hc,;': a til?.' eJ:>o. b_ ~rpH ·~ct b~ ~·::: ~·2r 
table ~,e l lf_; lf !!: he .ob"jert•ed d.i";,~~·J.:lc:•.':1 5 i s c;,C'!!:;oe ~ ~:!d b • de(~~.: .:; :L;.n:; s ~/2ra 
Th-:! il:h idme;;.s m i.~ i"~"' e;1 ~:;; "r~~ urd. ~:ln :·.J. d:;!p~il' of the ·:..£~1c::o;., fiat;t~ .1 ~~iaa· :e ;.·" 

If rez>l~nf5·hm~nf:: i ::; t?.de .i;Ji2 ~!teg . or.u e \Y<'::.'nhml ::;~e.:'!..ci';r :>t.:..<:· .~ slwt.U l d · 
t hC:O:Cv! O: i;.t:l ll)' d•!Ve.la ,, fl.g~ .-::~i\':;,;S!. r:: ptc ri-'ot~S~S , .i oC. r ~ ;.e de s;! e11 t. f a ir"li~f 
d :,:nin~gr! \·rclJ. s:y~~.::e · ·1 , , -a .f'el'z,r;e r.;cm1 Hn1.-:.~s (.v:; ~:; a ~e· .k ~~is!·•·,;;~~ ~ c;t. l :e r.1ay b~ 
C\O'i1:5.id.~?: .. e<l ~s b:~n e.!iJ7llli'~'~-~z-!~~ s~.:-:·~d? ~,Z. ;~_,.~e~ C~P~~~f.l·~~! r: .... :b l :.:· j:t::d5=-.1~: "J e r.';tiS·~ b:'!' 
cppH,ed in ~he J1!r.'J.'!' O:pr;>~1;r,<!;io;1 ,aff .Q:flC l'ls .~v!liJ' n~ o:u1~5.n~ [&"O.:l .il.:;pH_cillt.H:,n ;::.[ c· <~ 
rep lenishc1·~nit ~~~uefr.ion-l~ p ho~ · t!-~!: r:, 

The \fJ1!ri:rtb1e;~ ai'~ r·~~ '(;ie ". l . D ~ m ' t>:nd ;:., t•:::.d i.~le CC.t~;jL.::.>:bity 

K I) cl,g~ n!l)t \:.ppe~n: ~u ffict-.(~~it t-:1 (le~:.e:.:t'lir: .... ti1e e ,7~~1t:~A~·1 l st f::~~·2y 5 t 2~.t c d.i3 ~·:: aJ~Z~ 

from a well in syM~~t ki~nl, is ~ ~r~~i~ ~~~if~r. ilo~ever . if o~c p03lal~tss 
cill . CtJi'i.~i . .::-:rll~l "1"a~2 .. £b1.e 9 '\;he l:'~~"> 1 crr.i.£!!i:l:~:1t l [ on~~ ~~::"t.Cl~~ . .:-~~~ ir-.:~:J ii~·~\.?el; 
(e.le~~ ~r · =: Cl.cl t.·~~"~~:~{;~, TI1 i5 l!.J ' i) ·~r::- ~~csis r.:.-.y de er~~·£.~ !L~t;d. y ~h'!, sisV:~m~ ::. ~ 

Q = r:d { D r l'J. ., 1) 

:If ! be e:~;_:J::e ~~~ec1 in V..he ll.S~~H::s 'O~.r.! .. ..: c f rq. ~.erl i sh•.:':"nt p2;: u1r~H 
p~~ ttni .. ~ of t ~t i!'Jti~t!,j(J' C! ~~~n ~ d:lr!~U5. ~.9:·J~ 1 :;C: :. s 5de \· .;.r.: ~~CI.'; ts Yf~ "?ld 

by 

{ 13; 

{H) 

{ ! 5) 

An 
tfa l l.g.Ks" ll ~ 
~ Sj(l ~~i ti!~~ itn~~ 

''!D}'I!'~~~.!r.~ .~.1:'.: f~~!G ~~~..Q~~ta '! uel~·: i:::·. :J.!~ ;lf_~) Pt r.1~% }s-
~~u:..:.' E. f £ t: I.L~t i \f·-~ rc .~r 't :1··:, ,;.;.~ \:_-; ': .~. I:. ·~ ~~ ;.-, <: 1~·~; io ~ ~ ,· ... ~ 1' 

cc d.~vt=; :..: r)~d a~ 

Q = ;::: ~~ ·.:::~1 ~ 
~h~ f:'e · .... "":li! l\t:: z~z; ~);lJ.Q~~!' .A... rr:~:: ~n E~t 5 ·::~··~l;~~ 
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i . 

.&nuati9"-i.1 16 ~;am:i;>e ..,e e:xp::.;; "'it ~ v s.::.<i.'"'ed for.· Q/?.0111r l1 'i1JJ;.: verp it s r. olr.~~:i"' ::} · 
is phJ.Hcd as Fl!;. e·, 

~£.Zt;~'~-~; it~g ?'!~~c[ ~~~~:.r! ~1·. ~ ~\) i "~ ~ir~r;~ ?;:he ~=1l ·-:.~ ·:2:;s of ~~2c C.~ t:'. :! s~ 
reit~ irtg s.,~a~~~!u ;r an:1~'~,i !~~1 ti.l!lG he !i: :~~itc r ·~h;.:~u iJ z .. nd. D I a~~'~ t1 tt.-~ be 

· consid~x-ed fo x t h!:;. li:.OlSC " D~·~h Ul r-.;;;.:1 0 r:llYj' 'b:;.: i.:. bi!.;:~c;~;;!:=i..:ed ;!;;-: t,~;·ms 

~f hw umi he o t ~· · s D/r,~ a !'2:i m/ t'i.,1 nE y b·2 re ~.L~ ·;:e c.l by 1,/r:u r..rd 
he/:t"w , FI[JI :r thiLs ~.use ale~ ! ::: Kin • If th~ rich ·i: side ' • <> <Hvided •7' 
(he-/ X.,;)~ r then 

( 1?) 

At ~~me effe(l',: ~Ji.t·,~ ;:: ,~1i~s Toe Q "" 2 r:ei.:hc 1 f the eo;.::::e s~~e;;;:c~L !?.i$ 

valu~ o f re t\t;d t:,.c '<7:.\hl!S: qJ f 1 ::: i1"" \'iil~n r "' ~ c be Ci!~,zt.U.ut~d ~ n 
B,q 3 0 ott::! ge t~~ f t9 r r .. n a;l~!:Q·~!n~~-J. e s tn ... er: r~nt of ~# i~e fo ego;n ·~ f~ ~ :""J·~:t ic~3. .!. 

relet i o. ship ,, 

(18) 

.!'£,.;i~~f !tl~£~ 1~.;_~ ::~ !'~~~ .. }.~ = rzl. f.!:JC r..-:e !.-~0· !3{·- :f ·~:e~~r; .::z:i .i. _/ :in~ t u J. J. e d 't,c 
emQ;'\!~ e~~lCe;g~ \·;~,)~~~ or:igis~:'.·i l. :::z; {~~::.; - ~ .. c;r~~c ~.:~1 !:t _?:·:'" u:t:. ·~f ... c.:1 c Fvf ~£;~~ r .. ~~J8 ,, 

the g € ' l~:'i ~;'J~:;;.:;en~ ='":.s C ~J"'Jt?:. :t ~() ~ .. .:.,v fi t i .:! .'\' .. -(.~ ~-~~ l :! ~· \=-~c;'L 1. t '.;.J.l"J:; ,.; \~.!:.!;~ :;:~ ~~ {~ pe ~ 

~nit of ~i:;:~ CK t~~!i~ u~r ~:.:;.~~~ r 'k~:.ti-.. .:.; c;;;t.::;t...; £~: - ~~ri~~ .. t.:: tc' ~;; i! ~;,~:; t~~ r; ":.::.r :~ .. b-ccl "Jy 
T?q 11 e~:·~c _,'l ~h~~ ~.n ~,~ !l cds "!~ Q r ·~ :;:~::~J 1. ,;. .~)2;..·: .J 1) 2~ , -N· j Uti:.~~~::r-~~ ~l p ~···~, 

c <~l~~e sim.:l .. lt;~: {5:.(:1 ~-i'l~'~~ .. t ~l~i~1 i zJ ti:-:rr ~!. ··r~ C'i: ~~ I~~ D;_; p:\·~- -~ e~uni;i~~~~'! 1· gi ! · e~ 

( 3.9) 

· f or <eor.ibinecl inte!:Cte'1H·1·:nl <".:.11 r>eH.,: f. t l;\ ?11 . In '-! •;"·,;:tim• l9 ,, n f .. ::. .;he 
pr ~ho. ~t ·tV·:! (;If f~ .· -~ ,£c~\ll di-: ·~~:: .. 1:.--, · g~ CL·:igiu.:: ~::. J.':S f.:.-·o.n : 2 .t": ~ 1~:.1 p~:; :.:o!.-~: ~i:.: : ~ 
the ICea.~:.d.ndelt' IQJl: R~hl.:lf>.if'.:; f&'-u:a i:t~ ·?r7c2j.>lf••:-r. ._u~ 
pV!lt'e: l y t'eH.ef ~.;~ l lr rJ "'-' 1 m:d Q =< ~_;; ,~ , ,1 r:~" 
c:hart':.d: cs:i:~ .e va h.!c o f ~e i nt'{,jj E4J 19 gi:i.:'·J~; 

.- 6'·· 

I ;v.h .-:L !it.'.:~ oe,f 
${~ '~2 ;. ·);:o .l.9SO o 



I· 

~~~~L- (2D) 
Khe ~ 

• Eo[) 2;0 'C: Zl~, t;o~ b~ er~})i.i c.Hly ~ -»>1:-:c<i f(J;»l' ~h-e c1 i.5d'H~~r;e p11.~~·(11efte!l:' Q/lKhe 3 ; 
h~J~1/21" n t:h~ fll!E~Gt i<~n~:J. :r ·;~ l ll;:: i ct:·gaj1iii) t:·t~ph ·~S~ ·z cl .llJ~ ~1~) ~1L~c1 i.lS Pigs ~ lOa and 
!" ··Do 



l' 
I 
I 
I 

I 
! 

I 
l 
I 
l 
J 
1 'i 
I 
I 
l 
i 
i 
·I 
i 

DabbUt ~ H. IL 2md Do H. Cr-J.<l~,r~llo ',El.~ f!:e-~ <:>'J:i.":fll~C ~::: --. l~uc'l~ C..l<d int~ .::-f e :: -.;n-.~~ 
be ~wecn g4VN.H:y t-7~ 11so Eu .UeHt1 SeiL'!I2s l':"llo 37'3. Cn~!ne~4.E ng 3.:.<pc :;:· ~- -
ment StaH·~Ji)J,, t.Jni·t;,::i5Hy of n~.:i.t'11 :Y in, 19 ;90 

Ha110 H~ P o A h!sto~i~l re~i~~ of in~estigntlon~ of see~~gc tovard ~e lls a 
JC~.!X'o Bo~{;on St::i;. of Civi l TIU1g:L:~e .:; o0 V®1o ·H NQ, • . 3 NJ 252-,EL J95 <L 

Hal1 0 l-! 9 P . I n~:e.:;Cig~~d.cm o f c:.:"s~i:.1fi1:2d fla ·.;:r to ••mH;~pJl.e \ :<::Us. 
Hm."V' i'l. d Univ~lt'sH ~rr C :i:n :) &'idgr.'!~ MMSa l 95D ,. 

Hansenp V . Eo 
anS".logy. 

Ewals.~e;.'l on \llf m1~o;r.:rli.r.u·r..d flc·.11 Qo uu lf:iy!c u~l.ls 'by n::e r.:.b:r.e.nc 
T'ne ..,iso Sta-i:e Ur~:;.~.,..~~s i 1l:}' o f I o:.;;:J X u..ts CHy" Iovra. 19~9 .. 

Hu~be~i: ~ f.-L !L The t ho(!~t'Y :g,f gX(Il!l~-ad wr:'f;e c r.: .. o-iil.")TJ ., 
48 :(8.5~9~4 . l 9•VO. 

j at;l!}'br C" E ~ No \;'<: &> ·n dGL! h:'n!i n~.n3 p .! t'1:2~~c~ .. H:~v ~1 i'~~.:"· i:.:e ~,.:!;;t::; uzld ·2r 
\i!a"~x ~able .:; ·.9ot:<1H.:.~; ~ ~' · r.l~crt~~-(); 25 pp. ] <7:.il::d. c.c., tl o 1. 19 44 , 

Ja.~CJb ~ Co B. f=h:-,:tJ ~f Q;~:U-:.n1c1 t•JF.liJ:e l" _ . C!!H~·V; '! rt. V., J2r.lgli.E<.::~~iB.iz !-i;:c.l s:-i!'.U . i ·~s,, 
ediA·*'d b1• Etnitcll' Ho.:.l! s::: , J .o.;m t·d.J.~ - ,, IJe·:1 'i&i:~~ HL~t}, 

P el(:el>SC!.'l v _D • . '? c, .jX q 0 .. \·'l. j(~H: .:-'.\":: l sen ..-. n~1 V, H" t:~n . , :;;.\1 .. B;,-1 ..-t:r. ~::.Ll.'~ .• '; ;: c· r~ie~. ls .. 
Bul~ .. t! l;.i:n 35,. ~ 'fc{;.hr.dLc.n.:!.) v /igZ l t.~~ lt :\}~ ~1 I1~t~::-.!~ :~_:t·: ~! a1t ~ r "·~- ic~n ~ r: i ;:~h s ~::·~!.~.::<t..~ 

.h;5dc;a~ i.{:;ti ri:'a.l Cg,.\tJ.~g~; ~ L9. 3l.! '.~~ E1~~l!;. .'i.952o 

'l' i1·a is v C .• V, 
~md the 
s t m:c:13!.":. 

The z.-e J .... ~tl:~.c:1 D ·~t: ~:·i :.::!!n ~~_;z J .. o:·n~z~. t~:g 

IC"a~e ~=--!l.r~ chl~f::J: iA:~ 1 flf c_i~ ~:J:tl~;;~~ of t1. 
T!'~ms. AG~r. 3.935 .. 

~f t~e pi~z~n~i~i~ ~urf~~e 
w~1l. fj :Li.;:~ g g r)..l~nd 1.·1 :{. ~:: ~~: 

Chn:lg-!{uz~g . Tile e[;·2 ·f.i ~· tt;n:~:bin2:l e.1ee;/i:l~ i c~~ ~!.. au1d r:::_!i·~.r.-.rc:::~~ £·~~ n ;:-:locut s tc 
in-;,o~stigate u::c~re fir::_::c.l fJ.c-:n is~\:(; r./~~;.1.:.;~ 1'-l'~.~is~ U~~~1 Stt:'l.~~ ·Ae- ;."i .. :..; ! .,. · 
turnl Co11.eg.~~ l,('Jg2.nJ U~-r:l1 .. 1~ 52o 

1055 3 



i 
l· 

--------------. ------------

y 

hs 

I 

\ Fig. 1 Definition sketch for water table well 

h115/rw ::48.9 
hslrw~36.9 
hw/rw=2 /.9 . 

Approach velocity 

---.--1-
. I 

I 

~ 

~------~-------------~-----~-------------~0 

2.63 3.06 320 336 

Fig. 2 Typical flow pattern to water table well 



·Fig. 3 Relationship of seepage face and discharge parameters 
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