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V i e ’ I d s  10 o.t 11 , ‘r t s p , ’c  n i t  nut c it t ’  lccs but at , t l c ’ s i t e , W i h ’ t’ c ’ .1 t-’.t t  c ’ i ’ — t  ~ib Ic
t- , 11 t . t p p e ’ cl a ~, t s e  i i  tc c ’ ci  t i , ’at’ 1 at tc i  n ;tlt I , I c ’ , ’ • the t-’e ’ 1 1 V i e ’ 1 d~ d ‘ n t  • ‘ 1 1 1 . 1 1 1  —+ il
~ a I I , ‘nn- . : ’ , - r m ,  t n i s t  c ’ ,

[he qua I i t  v c~~t t-’a t e t  in t i t c ’ sIi .t I I ow .tqui c t  cv stem i n  t uv.n 1 ( ‘s c i l t i t  V In ;
c,’:;, t , t i  lv .3i ’ c ’ e’~~t .~~ 1 e I ’ t ’  m i s t  cii d l i t ’S I I c , c ’Of l t t t t t ’ t ’ c n . i I  , and induct n i l  t I S c ~S

lti S, ’mt ’ p I . I s ’ c’ nt , h t c °u c V t ’ I • j t  h i t s  .t iii ~ ii i t  c ’t i c’c’.tic’ c u t  r.i t j on and is ha rd
I In c i t cii c c df l c ’ct f l t  rat I ciii eX5’ t e d S  ii . ‘c m l Ill grants per l i t  e t iii w.lt en I c’ ,tn;; t lie

- i t ,  - — tat ’. I,’ or 511.3 1 I ow— r~’, k cdiic ’S - I t  ‘ c ’ t t he I I .tq it 1 I or tes t i t  i’S . i’lit ’ - 
- -

I i . rj n e -s c  ,it val e t  I c~ i;: ti l e .Iqui l i t  ranges t ron ’, .ll cc cu t  tO t c c ;ilc c’.ut ISO ml  l i i -
i ’, I 5’; ’. pi t’ I i i  c i
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1 N’rkoDuc ’l’ I ON

, ‘ , i , -k ~ , t t v t 1 lc , t-’t ; i , ’ i ,  it~ -1udes most s i t  l)uval (‘ciuflt v , i n ,  t h ~ 1, i t ~ ; i ” t
U v i t t  us t t h ~ in F’ I c ’r  I c i a .  Rapid ~ t ow t  ht  i n  p a r t  t the ~‘it v has S t  c a t  cci

,I S e t ’st  t - ’ t i i i i c c L ’ . , i t  i s a  cm ‘.. ‘ n : t c ’ e’5 i t t  wa ter t c c r  l u t t i t i -  su pp l i e s .  At  t i l e ’
~~~ c~~le ’flt t I t ic ’ t, 1 ‘~ -“ 

‘
~ , ~‘ t . 4 5 1  i c ’ , l l  l v  . 4 1 1  c n I t , ’  w i t  c i  l t n i c ’ ci iii I . t t - k - , o i t ~’ i i i , ’

ma’’. rot’; t-~ 1 i s  i n  t i n e ’ F I t  l c I . t i i  . i qu i  t c r .  i’~~t c ut  i i i  S O U F t ’ c ’s o n  acid I t  t o n a l
I i ~~~~ ‘ t o t  1 Il I 1 ; , - I i  0_ i  . t t  ~ ‘ silt I .i~ e sI  1 c ’ ,~~;’, n  . .ind : ; l ; , i  I I~ .w . i t(U  i t , ’ t ‘. , i i t t ’ V i
t h~’ F’ l ot i ct,i i i  t ,~ ;i  i t  01 ’

\s  n ,~~ ~ ,i
~ ~~~~~~ 

, ,,i c i1 ~ ,
~ fl 1,ic ’ k . ;o t i yj  l~~

. W.U ,-t K, ’ : ; c ’ i i t c ’ e ’5 , t ; v e ’s t  IS,I I  Iciui ,
.5 .  \ :  - ‘ ~. ‘rp ’ ;  I tti ~ l t t c ’ c ’ t  ‘ , .Li~ ’ ’~ s. t i t ’ i 11, ’ hl st t 1, - i  , I s  ‘ , ‘ ; i d t t c ’t  t u g  Iii

l~~ \’ t ’ S t 1 t ~, I t I , ~~ t . ’ dc ’ t e t t ; n j l t , ’  t h e ’ I c ’ , t n - ; l i i I I t t V  i f  u t i l i ’ i t t c  ~‘;i rI.s ;’. 5, ’ t t t , e ’S c i t

c t  i n  I lit ’ i t  c i  I . ’ sillilt I , ‘i - ; , ’ itt p u  c ’ ’;,’ t t t n , i: 1 i 1 il l , ’ n , ,  [ l i e ’ 1 . 5 .  t ; , - , n I  . ‘c Ic ’ .i I ‘‘ i t t ‘.‘ c ’v
is ,t’;sl~ ,I ‘. :n ~’ n h c  . S . ,-\ t ;n ;v (‘cdt ’ ;i n , o t i t l i t I ; t , - , ’ t n t  I n  t i b i t ,i t t i i i i ~ ’ d , i t , i  t i t , i c ’ t e ’ t ’ t’; t t i , ’

t c ~ tii t’ ‘- d i a l ! .  v— UI I ,‘ I ‘.V ‘. t e ’ i l  - ‘‘ .1 ..tlItI) 1 t’mt’tl I i l  n. li Ii (~ lv , i t t t , - n i t  t-’.t  t i t

~~~ ,Li ~~~~~~~~ t i l t ’ i s  t ,‘ ,t~;jhi~’.

I nose i c i ~~e n  s t-’Sc ’ ‘ t C I  e l  t a t  t i c ’ l i l t  It s  l i t  ltc ’t t h a n  1 . 5 .  , ‘ t & c t . ’ m , l l  v

— t lie c’ o i i vc t - ‘ i c cii  I ac t ‘ - t s I ‘ i  I e i  ins un’ , ’d i i ;  t i i i ’ . i c -p s i ’  t i t s  I i - - n  i’d h i  l,iw

~‘,:1 t i n i \  1.5. - ,~.t. ’~ ’ , i t ’.’ t l t i : t  ‘‘V l’o c’h t a i : n  tc ’ t t ’ I i

it c ti ( i  t i)  2 . - m  t - :tt 1 11 l int , ’ I s t l, tnm )
t t ) 0. 0,’’ i n e t  o n  On’ ) 

L
t n t  I t ’ ~~: i ) 1 . t n t  t i k I I , i t t ie ’ t c - i  t. ’~ n ;; )

~ .i I I . n t ’  p~’ t n t  n u t  s (g.i 1 “; t n t )  0. Ott I I  1 i i ,  t ’ pc I ’ SOc ’Of ld  t I  “s)

s i t  o c t  cl iv I t  /c i ) . m et s ’ is per ci.iV çn t ( v t d v
I c o t  ~~~~~~~~ ( I t  - , d ) . ;~~~ 0’ d( iti e ’t  ~- t ’ ; ‘,0 ’. i . i c ’~ ’O p e r  d i v

10: i ’ j,~c n .~ ’ . c t t c i  Si ’ c cj c ci

i i i  C .c U i i j d , n.c c i t  t ti Is 1liVt ’st t ~,.t t ion  iS  , n ccb t . i t~~ t n t c c t iii_ it i o n  ;it cost  t he
sIc., I ‘ -. .tqtt i e r  S V s t  er.i , In c m d  tug t i n e  i o~- a t  ~ t ’t i  o t  t-’.l t(’rhc ’at i n g  .‘ c t t i e ’ n ; • t h t t ’ l  I’

wate’ t— v t c l d i n c  c h a t a ~’t c t  i s t  i c ’s , thtc c~;l.il i t v c ’t  w.ite ’r c c h t a i i ’ . c’ cl , t h e ’ i i v d i ’ a u l ic ’
t n t  ,r ri ’ I _ i t  i s : ;  c ’ I .t c c t l e ’ ni i. i t  hI i l l  t h e  sh . i i  lot-’ ~Iqu i t  ct  • ,iiid th e  ~‘ al -  l ab  l i l t  v c’.I’

a l l  t : i , ’s e .  l i i i ’ i n t , ’ t n , . i t  ion  t - i l l  hi’ used by t u e  1 . 5 .  \ t t ’ ; v  Cs c t ’ pc c’t  1 i \ 5 t i \ c ’c ’1’ 5

c c e ’ V - t  l : t . i  I i ’ t lie ’ v .3 1 c c ’ — ni t3 p 1i  l v  p ot  c u l t  t a I ~‘ tile ’ 511.11 1 ~‘w aqiti I c ’ S V S  t t ’i ti i l l

~~~~ I t,’c di l u i t v  . I c ’ ~‘0 t  t i n l i i i  . ‘ rniat ion it IS u-t anv s i t es  . tc  p o s s i b l~ ’ • fliliiiOi’c’.ttS

sn ’n a I I  d i  s at  e’r N t  tid e ’s vet ’ e ’ d i ’ t I l e d  and c ’ . i s c ’d . t ’ac i i t ~~ d i . u nt ~’t  s ic  Wc ’t’~’ 1 1/’.
I c ’ 2 i t i . f l i t s  rep~’r t ~i I s . ’ 5’itt I t ile ’s t I c ’ Id p u - 5 i c -c dur e s  t hat  c,in [c c ticed t ~

e’V.i lu.i t s t I l e ’ potent i.i I v l e ’ Id o t  sti l l low .lqu i t  cr~ .tt sites not studied it i

t h i s tii V c ’St i g.it io n.
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Ar ea of Inves  t t l un

1)uval l,’ ct c l n t y  o c c u p ies  about 840 mi. 2 in ut irt hea stern F l o r i d a  ( f i g .  1) .
M o s t  itt the’ c’ccun ty ts within the c’Otp c)rclte l i m i t s  i t t the (‘ c i u i S i ’ I l d ; i t e c h  C i t y
c d t J .ic kSc ct iv tile.

The C o U nt s ’  h i n t  ,i l t u r , i i d , s e t t l l t r c n l ij i ’jl c’ lj t n ~i t t ’ ,i t i d i i ,  I V , ’! 
~~ ?‘- ‘‘ annual

r.lt :;! , i l l , ‘t  about c , ,  i n .  R.i t t j t , i l l  is  ge ’t ie ’ r , i I l v  c n i ’ ,it c s t  I r o n :  M ay  t o  August
-sci:til!tt’ r t h t ; : i . t  c - I  S t  ,- ntis may v ii ’ I d  s c V e ’ r i  I I t i c ’ i t e ’ 5 c i  r ,i I n  in oUt ’ pat i n I

1 he ‘ ‘i i :;  t v , i : t . I  on I V - t t t , l c  C n t  i i i O t i t  I n  c it  he ’ r p I t ’ I a

The N p - cl . ip l i v  ill O t t V a I  ‘ d i i I  V 15 tn c t s t  lv I t a t , h u t  5 l c c 1n , ’S g r a d u a l l v
I i - ’~~’ 50,1 l t ’’,’ c’l . t l~ ’ i t c  t i t i ’ , ‘ , t . l c t  t o  , i l c , i t t t l c ) t 1  I t  . t l ’ . ’\’ e ’ Sc ’S I , ’ vc ’l iii t h e ’
,, ‘ ;t t ; : s , ’ ; t  c ’ i ’ I t ; c r .  5.i l t  - t o  l a s  c o ve r much  ‘

i
~~ th e’ c ’ . i s t i ’rt i  p . i I t  c it  t l ic ’ 

L 
i t 1’ last  nn , in tv  i i  ,‘ .lit- ’ , i t e ’ r  ‘t w . t n t p n ;  5 c~~’ 5 ’ 51d\ ’  t i n e ’ t I , i t  up l , i i c ,~ .ii ’ ea s .

S u r t  . 1 s t ’ d i  .liI ’lc igc’ i’. p t itl ,il l i v  t ! i t t ’ugh t i i ~~ a t  . .0’hiti~ .il!cb St . ‘- I . t i ’~ -c

R i v e t  s , and t lie i r n r I h u t  i t  l c ’;t . I ’ t ~~’ 01  . J i ch n c  ~ I ye ’ r f I t v ’; t i ot  h i ,  IS  I t- ’ , t  n i

~ui.:h t h e  5 - , ’ t t n t  v ~ nd emp t  N ’s i: it ci t O ,  At 1 , l t ’ l n  IC O. ’ e ’ ,11t  . I t  is ,t t
’ I c c l

by  1 i di ’ t t i  i ’ t 1c ~i i o U t  ~ t n ’ l c ’ i t c t h  in  Ou c . , i l  C o u n t  v

1’ r e v  tous I n v e s  t i ~~a I t . ‘::s

F ,ii r s ’:i i Id t i~~2)  dc -sc ribes t h e ’ gc ’ c t l . ’ ,- v , ,‘\ tc ’nt , 5,nIt5’  c i t  t O m ’ l i vci t ” l c ’c i c ’

~ I t s  r a  s t or i s  t Ic ’S s i t  t he’ sh,i  l i v  .iq u i t  or cv St c ’tt t . arid t Ii~~ ~‘, m t ie rs I 5c - t c(. ~ r.11’iiV c ’.l

Ou c . , i  I 1, - t i n t V .  O c t  r i o . - ; ;  ~ l~~”.’c )  , I c ’ V e ’ tl9 tc l ; l~h i’1 , isO I t I c ’ ~~iid  0 i, c c l ~~ [cy

(1  -~~ . ‘i c’~ ti oc ’nc c ’r c l l i n ’, , i ’ :- , , it io n c~~Ii t h e  sh a l  low ~q u i  I o n  s\’stc’:n; ,itid Cooke - t.
& ~~~~ ~) , Vt ’ r a,’ ii (1 ~ hI. ) , Pu r i , i t t c i  V c-I’  t ion (1 ‘t in ,)  , and l O v e ’ I ~1 ~ 1 ii cn; ~

- r j  h~’ C t i e ’

t c c t ’ l t , l t  io ns n t . i t  t n . i k ~ ’ up  the cyst,-;;; .

Wt ’ l l — N ’u m b er i n ,& Sv S t  i’m

- well : i t n a l c ~ ’ r lug cyst ems .t r i  u sed  in t i ’ll  S I ’ s ’ ‘ o t t  . 1 Os U . S . tie ’s’ I ~~~ I c _ i  I
S u r v ey  id~~t i t  i t jc -tt l i - f l  nnui:;b c c.r is has t ’d c ’f l  1st  i t  i i d i c ’~~ I o n ~~i t u d t ’ ,- ,‘oi ’ditia t c ’S ~ ud a
Sc ’ c l t i e n t i . i l :iuinhc ’r t 5 cr  t h e  p . i r t i .  u i , i u ’ , I I ’ s ’ , I  1c t ’oac ’ t ’ i b~~d ht -  t h e  tina l d i c i t  m i t

S i ’ s ’ i ’ I t c l  s i t ’ b i t t cc ’ c ’ c c ~rd t it.i c’s ( t a b  i c  1 1 . A l  ~ 5 c liSt’s1 is .i 1 os ,il  we’ I I. n ; i ; ’ ;tn i t

sr i ’! j x , ’51 1 ’v t O , - lo t  t cr5 • DS , Intl i 5’at lug .1 sO_ i I l o w  we ’ l l  i n Pu l l 1 l c ’l t t ’t t v  . Any
i lab 1 o 0 1 st  .n r t c d.i t . i  ‘i i’,’ [cc’ t ilt 1 .t i i i i ’s1 I r ,‘;n; ~

‘ , i5 tp u I 1 1 t i c ’S by us i no t h i ’
I’ .5 .  C e o  log is  .11 Sun’v i v  ~ dc~t i t~~ t c’s t j 05 nunihe u’ . 1 uc; t i  t r i e s  n ’ c ’ cn, ,i i_ cl 1 t i~~ ,iv.i i 1 a—
b i l i t v  of such c i , I t , l  tn.-iy be m,idc~ li d the U.S. t, ;c ’ c’l o g i c a l  S ;t r v cv  P i s t  r i s C  O t t  I c c ’

i f l  t . l l l , l I t . I S S C L’, H o t  t , 1 , i .

A~ know h’dj~~;e ’i~t s

Thi’ , i u t  Ii , ’ I n’ t X  pr  c’S 5 IpprOc’ i ~1 t to i l  t c c Os c a r  Raw ls , 1’ i t v 150 1  liSt’ t
t c~p i  r tme nt 01 Pub 1 I c ’ W~ n i’ks , 1 I c ’ k s c i l iv  i l i e , t cii’ t’, i’ , t l i  I ins I’.t’rm i s  S IOU to

cs ct lst r u st  ti ’st w e l l s  on ,‘ i tv rcc ,id t ’ t g ii t c— o t— t - ’iv : t o  0 . ..\. Noss , 11i,s t r i c ’t

Maintenance Eng ineer , F 1, cr tci. i I~epartmc -’nt ot’ T r a n s p o r t  at  iciti , l i k e’ (‘ i t v
I c d I t ‘ - - , i ng pe’rm icc i on tø  c otis trus t - i’S t W e ’ i l s  .11 c’iig St .t I t ’ r c ’, id r i g h t  s —

cdt —W iv; and t i c D ,  F. l’)ugg In s , N i u , i g e t ’ of P l a n t  Sc i’v I c c ’S , i” uV , i  1 t’c it iU t I’

Sc hool B oard * 
,lack sc’nv t i l e , f or  permi  ssi c cii  t c ’ c’ ct i iS t rust We ’ Ils on I’.ttv ,i I,

C o u n t y  Schools property.
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shallow—aquifer system.
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i l i c c - C I c c  , ‘ t  t i c , - t i - u  t i ~ ’ _ u l  c, ’ . i i , i , i I i ,  i i  , i , I l , ’ u i l  ~ l , i I ’ i , ~ -c t - \ c c  I c i c I _ - c i  •I ‘ 1 , 1

l I t - i l l  i,’ i c l l l .] 1 1 1 . 1  h i t  ,‘ l , 1 d c , ’ , I I  ~( I i - .~, c c , , - ;  , i c u , l  . d  , I , ’ i n ’ l d in ’ , i t  ml i i  1,! l e i I (  , , I , ’c o u c , - , i l  it
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~~~ I~ ,‘.‘i d c ’ iii.] I t i c ’ t l O l  ( i l N i d  , i , ~~i i (  I c i  , , c (~~c~ ’ t , I , ’ , c c c  , ‘ u c , ’ c  i l  , i n c  ( I i

i i  c i - , ‘ I  i ,‘, c i i  ,‘ ,- t , ’ I t u , ’ I- ’ I ~ ’i ( , I . t i i  1 . 1 ( 1 1 1  i l  i~~1 l l u i p l c m ’ .i t’v ( , i c i ’ ’, ’\ I ’ ) , c t

~ t I t ’, ‘~~
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c~ ~ lc 1-c it l t ’  t w i t  b in  ( l it ’  s i I ’ t l~~ &’ m c I [ t I N  ~d I  i i i  v - I I ,  ‘ t - i c , ,’ u , I I a go q u . i t t  I I t  i t ’

i ’~~ w ,it - I ’ wt ’l  0 I ) Ui t i I l , ’ i t  I m lii t h e  s l i , i i  ~~i ,w i q i t i  !~~‘ I  s I v S I  t ’c ;t I C - I t  , i  I , t I  i’ m ’ ‘ i i  , ‘ , i , i i i . ]

c n d t d j  , I I ’,~ I r out Itt,’ l ” I o r  il ,i cc 0 1 1 1 1  1 , - I  wer e l I m i t  i ! , ’  i c ~~ i~~,~~ ,! , I i i , -  j o t  i - u t  i . - l s l c - t  l i t ’
, I , I  i _ I l - i ’ ic ! t h u ~,’ F I m ’ i  %4t,ilc , im ~ii c l i - i  tt i j~ t~t t t  i t e m ’! lIlt ’

i”i ’ . i s ; i c I l , l l  I h i i c t i i a t  i - d I l l ;  t u  w i t  . ‘i  I ,‘t’ ,- l i n  i l l  I Iii ’ t w i c  s d i , i !  ! . ‘ i n -  . 0111 C C  aut i l
iii t I c , ’ I- ’ ci ’ I i i , it i  t qtu i 1 , - u  , i  t ,- a I —in c , I 1 c 1 , , 1  i c u l t  ( i t  t .11) 1 V - t  - ~ , i  I u t  a I I i i i  l i i ’ I’,

c~~cthv I 1 l~ ’ in  I Q i ’ t i  (t 1 g . 6 ) w i l t  l’-;s; I l u a u  - i C - i ’ d  ,i~~m ’ ,i~~tI n cc , ’ u  c - m i  t it ( c a l  I c, ~1
t ’ ih ut , ’ .]  l u  1 i tTi~ ’ ( 11 , 11 )  l I ’ ; i I , i  I .  I t t  )~t ’ I t t ’t I I  , howev,’t • w a t t - i  I ov e l s  int ’ l , ’

. i L  t h e  e’ui d ~~l 11w d r y  sa’ , i n ; i 1c c  ~~I , i v ) - i l l . ]  t , c ’ ;, ’ in! t l i  t l u ’ o l i n ; , ’ i d  ( i i , ’  n ; l l d c t i l t , ’ I ’

wet ,  , e , I n , , d i’t . j,’, i t  i i  l , ’v, - I s ;  h 0 ’ C m it ‘;cd ilIe - in i t ’ s ;  .I t iil i i , - , - I j u t ’d , i t  i d  I i c ,,~i ~; , i l i ’ ! c m ’ I c i i  i lig

ii 1 ’ci iu) t h e i r  I ) r m d x i n i i l \ -  I c ’  t i ’ lu, ic c~,’ O r c - , i n C , w i ( I d d i ’ ,il~; u l  , i t  0 i s C , ;i t i d  I l l , ’ , * I ’~ ’ , I l
ti t i n t  t ( b u t  I ,~~c ~d t  I i  l I t  .11 I

A\’ t \ t  !,~\ l i ! 1.1 l i  l I E  W,\ FH’i

I ~,-i  din I I ’ , ’c -s  t li e ’ s;t c , i low aqu I ,-
~~ di V I C  V I l u c I d  I’ i , c  u ’ , I 0 p l i~ ’ c ’ in’ it Iii ii t I i i ’

s o l i c I t  C-’ OW I lIi ~ cli i , ’ I I c ,’ t ~) \‘,u i’ I .i( I 0 1 1 C C  i t t  I i t lii ’ l i I u ~ c, i ’i  I l l , ’ ‘ - i t  C i ! ’ , i t , ’ ,! n , ’ st ( u n I t - c l I n t

Th~’ in- , c t t - r — t , i I c l  e :n.cl c i ’ , c i d c : c p l  is ; III ,N n ;,.] j u l t e ’t t t s  I t  i c d l c  I , n t , I  - - c i t i . I m ’ ’’ ( I ’ .1 i i c ’ j i t  i i  o h
c l c c i n i t  d l ) I i )  ci) I t  , V I c ’ l l ~; I t )  i _ c l  /Ifu i ii . ‘c 1 ONn C 1.~ -

c - j l ~ acIt,’tm ’I in’,’ I t o  i n  I ) t i d C i t

p _ It ’ l l  .~ t tb~ u ’ i ’ l i i l t  V .  At  in i t , ’ _ c tltt’ ~~~~~~ c r — I  i t c h ’  inc - I  I (,i 1 c .1 s ; l , ,  1 h e m l  it ,i

i l c ’p t  I c ,‘t ,il co lI t i t )  t’t h, ’ l ,c wd I i t t m !  .111 1 i i i ’ ~i t t m j  c, j~ - I sIs; - i n)  ~~~ I , “ i s n i t i

The n ; l c , i  ~ l o w — r o t ’k ,N’Ile ’ C- i c - I s is ;  ,I~ C uuiit ’li ,u n ; , ‘ ( t ( t  ~~~ I / u n f i t t , c  i u d f c,c IdII ,i I we- I t o
tIc , u n _ i x  (m um vi ,’!,! ill uclm ~ sI pa r t s  m d l  I iie ~ m ’i ’CIIl t t’ I in Ic , ’t  inooit to uiit1 (00 )~~l I ,” i - t u  i i ,

‘I’ .u b l t ’ l i s t s  c c c i x i n t e u u  pm ’t ~~t ’dt i i i  v t , i l ds I i  . ‘ u c u  I l u ,  s l I , i  I l . ’in — u , i n - j~ ‘ m i t t , ’ , ‘l i i i ’ c, i , - l d s
, l ( ’ , ’ t c _ i n ; c -.l ~“n spt ’i ’l I i c  0 , l~’C . i i ’ i t  (Cc- ; i’hta ill , ’.] bc,  pitutip I iig I t i ’ I C d  ,‘— i i i  d i  t I l l , ’ ( c i  in’ ,’ I I n ;
W i  t i i  .t  ‘ d t , c  I It ’w—we I I (‘) i lflh I ) W hI (cli  1 1 1 C C  .1 it i . IX  I l i l l i u l l  i i i !  i L , ’ 1 ( I  I ‘ ‘I  , i t ’ u ’ I I t  —‘ .‘ t o  .~ 

‘)

The’ table I i  n ; t  b u I l t  t h e’ n d , tx t t n u m  c, folds I m c u  , l t  i t ’ s ;  i n c  , ‘ i ’ c c c l  i t  I o n s  a u . ]
f ( ~r w4 u t  c r — t a b l e  < ‘ , c i ij  i t  ions  at  i ’ , i m ’ l d  i i i  t o .  (l nde ’t ’ ,ur tt -s(,ui i i ’ I l i l  i t  (Olin ; , v i e ’l d
i s  d i r , ’ct l ~’ p r i c p t c r t  ( i ’ u i , I  I I i )  d r ;t w d s c w i i  in ;  l m d l d m ’  u n ;  t i t , - j , , d t  t I l t  l i c c C I , ’ t  C’ I , ’ s l i t’ ! . 1 , 0

does not d r i )p hi ’ I ow I l i e ’ I op of t l ie ’ h q i t  ( 1 , - i  - V l o t  ci ‘ic c : ;  i ’ i i s ’ t i  I u t  cmi ic  in  ‘ - I
t h e  I l l f e ’m ( ‘ 1 1 1 1 ( 1  ibrluni i i d r ’ u l u i I , l  ( 1 , - u - u i , ’; , u u i m l  c t h ~ t t  sC , l ’)b.’ , p .  tlfl - uii ,l t i l e  m a x —
i ( Itt i t l I  C I V , I  i lab  lo  di ’ , i w d s c w i t  (ci r i wde wu I r oult I h o  n ; t i t  I 0 w, I t  c l I t ’, , ’ I t i c  I it  i t op c c l

t h e  pr  ~~~ [ I ’ l  I w , c t  c - i — b c - i n  t i g  . C s c t l s ’)  • I ie ’ld i s ; u i , ’t  pu ’t’poi’t t OuC h ( e c  • l i  ,Iin ’ s I i I W I t

i n c w a t  c l  ‘ - t  - i l c i , - , n 1i i i  I ei b e — c - I l l s , ’ p ar t  i i i  I i i c ’ , t t 1~~~ f l - I - I S  c,It’w,it , ‘t  I ’d d l i i  i u t g

pl iunp ing. M i x  j m~ j t~ a’i’;u j  l i l ~l ,‘ ,Ii’ ; lwe lm ’ CW i t  i 5  t h e ’ m l i i  f , i  i l l s ’ , ’ d,c’ i ’ O I I  t h e  S t ’ i t  i i ’

w;u , I [i ’ve ! i n  t h e  we I I ,-i i id h u t ’ 1 t~i’ e I i l  vu i t ’iu t he in, ’ I I woti  I d  c~ , c . 1 1  ‘, ,
g r ap h I.- t .,‘e ’lin I quo du,’sc r (he ’d I c c,’ , I o h i t i i n o t i  ( I  ‘ t l c l c  , p .  I () -~ w h j m ’ t i  f t  - I i t  o n ;  ~l i ,u in - —

do~~i , ‘ i cj , l d , and n ;pc ’ , ’ i t  i I ’ t ’ q l i t ’ i t  C- ’ • W , l n I  d I N , - ,! t i c c i i  s ’ c i  I , t t e t he  c s u , c x  ( m I m I 11011 ’l l  -

1 (a !  c, ( t ’ Id toi ’ w , I t  u ’ t — t , i h !  i ’ t’,c t id  i t  i , c i t s ;  . A n  csui ’ c u l I i ’c c , ’d p i t -v j o u s i c , ’  , t h e  s I t _ u t  1, ’in- —
r e)ck i ’hiI ’ ,,‘, i t ) i t c d t  I ’ , , d l l , i  I y~~o mI , c i ’ i ’ c c t , ( t  i’ Ic,’ u n ;  ,‘l t 1101’ , i u u  itii , ’m l i i l  l i t o d  m ’t  i ’ o f lt  j i l t — el

, I. 1 cc f l i t ’ . ilowt ’ver t hue ’ pot ,  i-It t i i i  t’ i c - I din I i cr  ,u u t c’s l i d  and c,,- , i t  s i  I i l ’ t o  e’e d h t s I  I —

I i o n s ;  ‘ i s  shown In I , u I ~ I ,‘ w i  I 1 hr’4i5 ’km ’t I l l , ’  Pin t  m i n t  i i i  V I t ’ 1, 1 , i t  ~‘,,t~’li n ; i t , ’ . l I t , -
‘i’ , i t j u t  I I ) !)  11) V iold I t ’ . c d c c p I ’ ,” I  i m ’t j,’utn ; , d t  c i t  l i c ’F i n , i t  , t ’  , t l c l u ’ c ’ I  I t  I ,‘ - u _ h i t  , , ‘l l

ci i t  i i ’ i i i n  i s  ,t  t u n t -t  I m c u i  m d  t b ~ v , i ( ’ i , c t  I m d c l It ) c,- ,’r t  i , ’ u !  l c c , ’ ,i t  .ut i I I • m ’ i ’u i d i uc  1 i v i t t -  m c I

h u e  OV,’t Ic , ’ I u t g  boil s.

Y ie’ Eel s cou ld  be fi te ’ri - - in;e - sI 1cc,’ i ti & ’u , ‘ . In -t ( r i g  t i l t ’ (1 t , , i i c i o t , ’i , c f  1110 int ’l I c ;
I c c , ’ t c - t n ; !  ng w e l l  ci iarnet  ,‘ r I i’’ict ii d I nc  it 1cc ~ i l l , ’ Ii  Wl, ’d U I ~I ( l i e ’ I ,‘- 4 i n O  I lit ’ c, i I ) l ci
u h o u t  1 ~ po r e-et i t , ,‘i, ’ ,’oi ’uI lug to  l , ’l l I d c i m ’ u c  I, I ~bc I c , p .  107’) . ;\ mere (unport .~ut

f . u s ’ t m c i  weule l  be do, I ’ i~,I se’d friction loins ; In tic , - I , c u  g ot’ PI PO . A I i i ! , t i n , d l t

- ~~~~~~~~~~~~~~~~~~~~~~~~~ ~~
- —

~~~~~~~
. - 

~~~

- - 

~~~~~~~~~



-~~~~-~~~ ‘ - “ 5 , ’ --— -

,,,_, -n~~”-_ _ ’ ’ —’—-—-

(Data  co l l e c te d  by the ’ Nat i , d d i , i l  ~ c;ither Se’rvjce

;t t J ,ucks onv i  l i t ’ i n t e ’r i i ;u t  !5’u,i I Air port . Se-c ’ f i g .  I ~)

10 _

— 

- 
Aye ’ r ig,’ r,i i t t  I a  11 —

- 

r~~~
- --- 

. 

Jan Feb Mar Apr May .June July Aug

Figure b .—--Raii -tfall in Jacks onville January throug h August , 197 6,

L , _____



-

‘-4 Ii)
iii .-~~5

-‘-4 .0 0(~ . 4  N. tO -~~ ,-4 ‘C ~~ 0 N. tO cc cc
~J ~J ed u,  Cd i’d ,-4 0) ,-4 ~~ C” ) N.~~O

‘-4 i ,-4
c~ l~m ’~

lil t-i C 1.i~~~~~~4J 0
0~~~~~l~~~C.)

-c-h I~ 0 ’~’—.
0J~~~ O.c -4  ~C~~~~~~0

I~~~,.4

In I.. I~ CO .,.4 0 ~~ ‘-4 c—h ‘—4 0 0  0) NJ 0’, NI N. NJ
c—h 0.1 ,-4 0) ‘~~ —~~ C”l N. (“1 ii.t 

~~ NI 0) 0 ‘-4 itt cc
.-4 ~i 0 X ~I ,-4 .-4 d-4 i’d ,-4 ,—4

l~ b~~~0x .~~~u

0 — 4 C
0)

i -c-4 .~ E ’—4 ~
O “..‘ 0 10 0 ~~ C’.t 0) F’-’ c-I N’ -~~ N-I 0 ‘0 cc ‘~~ cc-i

Ill ~.-4~~- 4 ’ 0 4J
(I) ~ ..4 ~ 0’ 0 (“1 0 0” c-h ~~~ C’-’ N. ~ cc C 0”

10 ~ 0) mt~ 10 10 ‘—“ ~~ ‘-~~ tO C’- C”) N. N. Li’) N’ 0 C’.) tO N.
(“I

lil t.) C
‘0 ”—’

‘i-i l 0 I.,
0 1 0

lit 0 0
Q~~ J

—4 .’-’ Q, .,.4 Ifl~~~ s
n,j u., mJ 0.) 111 N’ N- C N’ Cd N- N’ Ltd IX) i-f’) C -~~ N. 

U C. I., .C cc .—i itt NI .~~ N’ c’—l o ‘N- itt
0) ~~~4- m ’ —-

C O
10 11) 0
‘.~

U C ‘4-i
4.1 ’0 10 1-) ~~-,“..
0 0 .)
0 cil ’—4 ‘4-4 -4 0

l~ —4 ~-4 ii -~-4 cc (N 0) o N- C”) Ltd iN- ~~~ m tO N’)
0,0 0,) U c 0 E

~ U O. — . 0 0 - ‘-t c-i C C i’d C cN —i 0 i’ci (‘—I
0
.‘.4 fd’) 5 ( i ) Q ( 0

1 0 1 1

0.1 0)

c 0 —4 NI (c-i -~~ U.) tO N. cc 0) 0 c—h NI C”)
cc C/li ~C
I-’

25

-~ ~~~~~~~~~ ‘ “ ,V, ~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~ 

-



( 1975 , p.34) reports that for a p~~~ping rate of 4Q gal/mm in a 2—inch
p ipe , triction head loss would be about 4 ft , while in a 8—inch pipe ,
fr iction loss would be effectively zero ,

These potential maximum yield rates are based on pumping tests of li’ss
than 2-. hours duration. As stated in the section on analyses of aqui fer t e ’ s t S ,
t h e ’ r a t e ’s cn ,iv be different from those obtained from tests of larger wells and
ot longe r duration.

Some’ speculations about water levels after long—term pumping we’re made
i c r  iii, ’ I,>wt -r and upper range mcI calculated transmissivity. Using  t h e  ‘I’heis
equation t , c r  Iloilisteady f l o w  without vertical leakage , c u r ve ’s we -re- plotted
s l isdwing estimated drawdown after 30 days of pumping at rates of 10 and 50
g a l- m i tt l, ti g. 7). For these calculations an artesian value of storage
s e c t ’ t  ic ient ~‘t  .~xl ir

4 was used . Although actua l drawdown would be e xpected
to be less because leakage undoubtedl y occurs , by comparing the estimated
dr,twd owi’is wi th the niaxirnum available drawdowns front tabl&- 5 , it can be see- it
tha t ,it n-in ’tcc , ’ s i t,e’s water levels would drop below the top of the aquifer
and ar Ies id it condit ii’uS would Ito longer app 1y. The relationship between
drawdown and di st ,utc e’ is i - c t  interest because it gives (nfs c rdc lat ion about
how w e l l s  shoutd be spaced to  avoid in ter ference .

itt, - p ump i n g  ra te -s  obtained and low values of t ransmiss ivitv  determined
I i - r  t h e ’ 13 S i t e ’s , toget her w i t h  the t, us -t t hat the sha l low—rock zone is thin
a~ d hete r s - c g e’Ile’ s cus • sh ow tha t the shal low—rock zone is not c-u i nui I a r I c ’  t Ilt’
F le cr idan aqui 1cr  .is ~u ntaj or sc ’urc e of I’ re ’st iwa te r .  h owever , sha l low—rock
w~ - 1  Is t i . t v e’ 1-co in use -mi su cc e ’ssfu ll y t i - cr many ve- ,irs for domestic suppl y and
art ’ ,ut important supp lement- il s , ei rcc ’ of water  in Duva l County.

QUALITY OF WATER F

l f l h i i t ’; : ; , I t l c 3 f l  f rom this investi gatioti and I’rom a report by Fairchild (1972)
jitd ic ,ite that the water in the shallow aquifers generally is acceptable for
most Jecme stic , conmiercial , and industrial use’s althoug h in some places in the’

, ‘N u t t  v , iron concentration is hi gh and the water is liatd.Y Field analyses
c o t  Wa t e r  f rom the I si tes are- 1 Iste ’d in table 6 and laboratory analyses in
table’ 7 .

The general distribution s-c l water with given hardness , and dissolved
ss’ t j m ,js , c l i lm c ride , and iron concentration in water in the shallow aquil’er
--u v S t t ’ l S I  In Duval County is shown in figures 8 , 9 , 10 , and 11. local  van —
It (otis in ct u ,u l itv  may occur because’ of the heterogenicty of the aquifer

c-i ‘i’S t ent .

~-“W ate- r having an iron concentration in excess of 0 .3  nig/L generall y stains
laundry and plumbing f ixtures , and may have an undesirable tas te .  h ardness
of wate r is c las s i f i e d  by t he U.S. Geological Survey (Durfor and Becker ,
141 - c t )  as so f t , up to 60 mg/ L; modera tely hard , 61 ~o 120 mg/L; hard , 12 1 to
180 mg/L; and very hard , over 180 mg/L.
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