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I :-ITRODUCT10;.l 

Oe.., ,. Point Lake cur ra nt ly s upplies , on uvura~e, 45 miliiem g-allons pc,. dlly 
(M ~aUd) of w n ier to ~ar iouij I'U hl ie s upply ~ nd ind lIs t ria l wilWr syat.ema in Uay County. 
Bay Cou nty i.8 reli a nt on Door Poin t Lake 11$ tI primary source of waler due to 
onadequlllc "round-wawr re90u ra:s in lhe coast" l vor lion8 of the wU ll ly. In the more 
developed coostal "rea of Uny County. the Flor id" n Aquifer i8 '101 cllpabLe of prov,dllll: 
withdrawal8 ~ufficic!l t to nleet t lwlocal dem"nd, Itor this reason, Deer Poon t Lake is n 
cl'i tically.import,Ul t wau)r ""pply for Bay County. Because of t.h i8 mW as a l)Otable 
supply S<.H"·C<l, DO<l r Pm"t. La ka Il ml ,U! tribut~";e~ aN designatcd Cla ~~ I waters . The 
usc of water withd"awn from Uoor Point La.kc i~ !!qull ily sp li t between public s upply 
iL nd indWltr ia lu$ell. 

The lIOul"Ce of wale r flow ing into Occr I'oint Lake is a comtl11l" t ioLl of ground· 
wllter dio;.:;h llrge " nd su,'face·wa ter wooff. The Floridan Aquife r d,sch"rge~ 1" L1:c 
"",,ount. of r:rollnd ",aiel' to Il.confina Cr l'ek. Thi~ g:ro"nd·", r.\.cr di sc h~" ge i~ 
wllt"() m,·~ t~ d ,, )OUI,; (.)W middle N ach of the fu)!l/jn" Creek. "~ (LL' lI ighway 20, whore 
numerou~ sp";ngil occur. Surfnr.e runoff, which iH the rC>l ult of stoTm ,,vCllts with in ~ he 

L>ocr Point Lake blL8in , al"" l"()n iributeg inflow to (:l(!or Point Lnke. Unde r b"se·no"· 
condi tions, Ihe flow of the &::anfin .. Cn,ek into Dt'tl r i'OlLlt l.ake i!J UIIIU"OJ<imiltely ~oo 
cubic fee t per lIt'COnd (dR) or 300 :\'l l(lIlId_ The f'loridrm Aq uife r is the lIOurcc of much of 
this flow. Sprinl( d' lIClm .. ge from thc aqu ifer contrlbul.C~ roughly 200 I\""ol/d to the I)!lO>C 
flow of t.he I';';'w f"i lw Cm€k 

The a rea inLLued i"tely we~~ of the mi'hlln 1':COnfim. Crel'k, including- w uthern 
Washington and northl'rn Bay counties. locally known aM the Sand HiU Lu kes llrelL . i!J 
characler'~.cd by karst to)Xl\:rUl)hy. clORed sur fno:e-wat€r drainnl(e hasms a nd very 
/!.!Indy soLls. The"" ~ypes of geolol;ie featllre~ lUliLca te high I;cound ' \Y llter n 'tlhlln:c 
IlIIwnt ;,,1 ""d. when combined wi th the loclI l hydrology, show t hill arca to be a 
"igmficant. ii rounti ·watot' l'1lchargc ~rea , whi~h (til'~ ctly ~0L1lr i b(' t.e6 to the " p riL1 ~ 

d iS(!harge to 1!:'xmfLLln Cre"k llnd OeQr P"inl La ke . 

The Northwest Floridn Water ;\i lln"I.'Cmenl Dilltrict has identified ",:quisilion of 
Illnd,. alon~ ~::OO n fina Creek liS n priorilY. The f:CUnfina acq Ul a. t ion projOCl indude" 
bo~h the stream c"Or ridor and Ildj occnt U I) III nd~, Uplands purchase$ are ink nded, 
primarily, t <.\ proS<l '"\'c the fUnctIon of t he8C ureall 1111 a SOurCC of c1ea n, pIc nt if" l rech.~\'gc 
to the Flo"i (l rm ,\qlll fl'r, to P.to llfina Creek and, ultimately, to Duer I'oint l",ke and ~ he 

lIay Counly public waler "upply ay~tem. To d~w, "pproxim~ I ~ ly 8,300 aCreS Iyin ~ 
a long the stroMn c"Qrridm· ha ve hl.'tln " cqlL illld. An udditjon~l .18,000 aCres (pr imarily 
uplands) ha"e boon iden tified II~ II pr ior ity for >LC(IULs,t,io". 

PU\"I>ose a ud $cOI'€ 

Due to tho large a mO(lLl t of I;ruUlld waw l" ( l i!iC h~r~ed from lhl' I;'lo r idan I\ 'lui f~r 

along Ihe middle stre tch of the l':confina Creck , J)T(ltoccing thu wote r qUill ily or Deer 
Poi " t Lake reqUITe/! the pro lOClion of the Floridan Aquifer recharR:e area. The purpose 



of this "tu rly is to delineate the area wherc thc Florida,! <\ quifc)' Oows townrrl ~nd 
diHChal'(:es to E"onfina Creek , Of pa.'t icula " interest. is the location of th" I,(l"Ouml-w" ter 
divide w h ,c h Soe pn rn t.es t he portion of the li loridan Aquifer wn,rihulll1g now lo Eronfina 
Creek from the p()rtion c'{)nt r ibuting fiow to llol mes C['L'{>k. 'rhi~ wil l nll ()w the 
!\o,.lhwesl ['Ior'ida Water rvlanagement Di~tri~t to "ff"ctively target cffort~ t() pl"Ole~ , 

th is viwl recharge ~ma 

The rlelineation of the Erunfina Creek redwrge ",,~a l'cqull'eS an accu,'ale 
li()tennination of ,he potcntiometric surface of the F'loridnn Aquife r. The 
powntiometric "l11'fi'~e mill' form s the basi~ for determming the location of ground· 
water divi (ics, e"tabli"hing I;roum{·waler flow din~<'tion8, nnd hel ps identify the local 
discharge areas for t he F'loridan Aquifer_ Aceu m w determinati()n of the potentioI!lctri~ 
surfnce is e nhnn~ed by me,,~u rinl; watcr lovcls in as many Floridan ,\qu ifo)' ,veils as is 
practiwl and establi~hinl; good location I",d elev~tion data for t hee.e we ll s_ 

T he scope of tlll ~ proJcct mcludes a test weU drill ing po'o g-r~m desi~nen to hAtter 
def"'e the hydrostratigraphy of the area and allo," unproved definition of lbe aquife,'"s 
potentionwtri~ surfacc, In ndd ition, a n umeri~i1 1 model was developed to examine the 
re lntive impot·tance of the Sand Hill Lakc" region as a rorhllrge aren [0 " the ~ronf") a 
Creek/Deer Point [~1ke system. 

Description of th e Study Arefl 

Dner Point Lake is located in the ~cmral portion of L\ay County en no"thwest 
Flonda (FigIJre 1), 'rhe study nre" enCOmpa$8"~ the Deer Point Lake sur face·wate r 
dra inage ba~ i n Hnd the area whidl (;{)n tnbl!lcs ground·walc,' inflow to Deer Point Lake 
or ot·8 tnbutaries_ In order to det"rmine t he location of a rc"s which wntributc ground
wnW r d i~eh"rge to Deer Point Lake, the study ~ro~ a lso extends to ndjac~nt major 
g(Ound·w~\.er disr;ha)'ge "reaR including Holmes Creek, Clnl-"'ia ltiver and ~h~ GulC of 
1'lexieo 

T h" Dec )' Point Lakc basin lies 111 two major physiogr~ph ic regions_ The 
southernmost porti on of the basin is situ~ted in t he Co,-,st"ll.(lwlancis while the central 
~",I tlorthHrn portion" of the l",~ i n a )'e ~ii uated in the "outhc)'nmost extc nt of the 
DO l!gherty Kar;.t phy"iographic district (B rooks, 19811_ The Deer Point L,Il k<) hARin 
includes three disti nct physiographic subrq:ions which ind ude the Sand H ills in ,he 
uorthern por tion of the ba~in, t.he slllks and lnkcs (Sand H ill l~,kes) in the c~ntr~1 
portion of t.he h~sin nnd the FIIl twood Forests in t he southern portion of the ba"in 
(KWFWMD, 1988), The physiol;raphy of the ba~in developed on n series of mnrine 
tCl'l'aces and WllV(}·cnt bluffs for med hy t he Succ-c"~ ive r i;;<, a nd fa ll ofwa leve l. 

The Sand Hilig ~ubregion occupies the lHgher 'lUlI' inc wrr~ces in t he northern 
portion of the basin. The S~nd Hi ll Lakes 8ubrAgio)) is ~itullted mostly we~t of lhe 
middle F.confina Cre<)k in northernmost Bay and ~outhern Washl!lgton L'<lumics . In 
th is Ruh r",;i on. the di>ll;ol ution of the umle rlYl!1g [imcstoliC alld colin pre of tho over Iyi ng 
sand hills formed nl!merous sinkholes and si nkhole lakes Muo,h of thi~ "r"" IS 
"'Lernally d .-"ined an rl exhihit!; no ~urfaee-w"wr outiet"_ T he Flalwood Forests 
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physiographic suurcg'ion IS round in the !iQuth"rn p<Jrtion of Ihe Decr Point Lake basin 
nnd cOJ>sistG of rolling t(J flat land "ituatcd on terrnCCB wllh elevntions less than 70 fe()t 
(ft) in elevation (J\.\u"g:rovc ct aI., 1965). 

\lorlernt"ly wnll-drained to excessively well ·dl"ained 80i ls ~,.p' typi~a l within th" 
J)"er Point Lake ba>;in. I" the Sand Rill ~ma of the bHHin (northern and cenlral 
f.IOl"t.ions) eXC<lssively w"ll -dmined soils llrC t'OlIllllon , while in the Flatwocx1 Poresm 
rlub!'egion. !ll(}(jcratdy well ·dra ined to &Om"wh~t poorly-draincd Hoils WIth a locally 
I)lg-h w~te,. tnbl" nre more typicaL 

Tho climnto of the ~tudy "re~ i8 humid. subl1-oplcal WIth the an average ~nnual 
temp()rntur" of 68' I" . Thc ~vcrage annual ra infnll i~ 5S in~hes (Schmidt And Clark. 
1980). 

Deer Point L- lke Watershed 

I),,,,,' Poin t l41ke WRH formed in 1%1 by m,pouud,"g the "I'pe ,' portion of ~ 
bracki~h e~t l"'r.y known ns Nod,h Bay. Freshwawr inflow. prim~ri ly from ~wllfinn 
Cl'eek, quick ly displaced the b,.acklsh wnt.er estab Li sh",\! 0,*,' PQint L~ke as ~ 

freshwute,' ,·eservoir. Boa>' Cre{lk, fI:>you George amI Cedar Creek alse conlribute flow 
into tho rosnrvoir. Dc..,r P"iut LIke ~overs 4,700 acros (tl-'lusg>'ovB "t n l., I !)()5). 

The I)eer Point Lake watcr"hcd covers 3bout ·14~ squ~"e mil.,,, (mi") 
(.NWFW:\lLl, 1988). Most of the watershed is Ritualed in Bo)' ond Washington c"{lulltios , 
with RmSn p<JrtionH of the w"ter~hed locnwd in adjacent ~"()ns of J~~k80n and Cnlhoun 
L"<lunties . Jii>:llre 2 shows tho exwnl of the l)eR r Point Lake watershed. 

Ml!sg">"(lve et al. (I!")(;,:;). compared the average flow and the low flow ef the fo",' 
large~t creeks whidl di~"harge Ulto Deo)' Point L~ke (Tablp, I) The flow data for the 
throe smaller tributal'ie .• we!"() ·"stimated from ,;hort· term continueus discharge l'ocord8 
or from peri"die diochargc Ille<lSllrernellts:' Although not explicitly defined, :\hlsgrovc 
ot ,,1.'8 "low flow" na ta rJearly Ii" "ithin the drier part of the flow rogl1ne . Po ,' 
comparleon. r"cent CSGS am,l)'~ls of the entire 50·yenr periorl of record fnr the 
t::collfina Creek shows an annua l mean flow of 5~~ cfs, a Qoo flow uf 401 d~. ,,,,d a 
sevell -day minimum flew of :l08 cfs (Jiranklin nnd Meadows, 1994) Q,,,, is the flow 
exceeded 90 percent of the lime. [loth the Mu~grovp, et. nL and th" mo,." re~ent uses 
dnta were collected where State Highway :l1l8 Cl"(}sses u"V"fma Cl'C<ck. 

Ba~d on MlIRgrove et ~1'8 .-lata. j'£onfinH Creek ~ont ribuws apl'roximatdy 58 
l'el"mnt of the average annunl btreamfiow going ",to Dc<:) .. Poi n t L.a ke. Ikil r Cl"P"k ~ 1 8<J 

~ontriout()s ""ostantial amounts of fl ow to Deel" Point I.ake provid ing about 3(; per~ent 
of the annua l fl ow. Bayou George and Big- Cedur Creek provIde consIderably less inplJt 
10 the lrlk €. Several 3m"llcr triiJutario" conlribute mlllOl' arnollnt~ of flow inw O(wr 
Point L~ke. In addilion, gro ,",d water disch"rging dil"flCtly to j) ''''l" Point Lake also 
contributes minor amOll nt8 of water. 
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Table I. Orllinnge Area and Flow of Subbasi n;; wit Illn the Deer POlll~ L. ... ke Waten;h •.• d . 

Drainago Are" 
Cr~",k Basin (mi") 

Cconfinll Crock '" Beli r Creek 128 
llayou George " Rig, Gedar CO'f)k (;2 

Now: (M,,,Eued f r'<)m 11·\ u"grove et a I.. I 0(5) 

I\V eTOJ ge Flow 
Mg:"J/d (ds) 

3(;5 ($<\9) 
22G (350) 

2G (,10) 
12 11m 

Low}·low 
MgaVd (d~) 

226 (350) 
52 (80) 

2 (3) 
.j (6) 

Our"'g low.flow (base flow) oondi t ionl$, the relative cunlributions from lhcse 
creeks change oomndernbly. Under low·llow condlt10ns. the port10n of flow contributed 
by the P.confin ll Creek increa9Cs k> " Imost HO IK'rcenl while the contr,bution of Ucllr 
Creek ,kcrcnses to 18 percent. Under low·flow condition", Bayou (leorge and lli l':' Cerlll,. 
Creek togGthel' ~ot\t r ibute ahout 2 (""Tent of th" ~t I'C,\ III fl ow into Ucer Poi nt Lake. 

The hiCh bnse flow of the F'..eonfina Gwck i ~ nttributable to significant ground
W<oWr discharge which occu'" lit Mlveralla'¥6 AI>riul,'lIlIlong (he middle &::O,,{inll Cn 'ek 
near Highwuy 20. In this llre(l, the Eoonfina Crook has eroded ,"10 And exposed the 
Florit\(ln Aquifer, thus resulting ill the foonlltion of lIU1neroU~ spri ll~"iI alonl! the cn,,,,k. 
The 6pTln~S indude Glliner S"rinjilS, one of 27 urst·mngnitudc ~prin~~ in Florida. fly 
«di lUtion, firBt·magnitude ~p,·in l!a h",-c ;) di ~chll!'I!C of at lell.'t 61.0 Mgalld (gr",'tcr 
Ihnn !()() eM. ijn.~e -flow rat.(o8 (llong the upper ~Axlnfin" Creck (nbove Wal~inghnm 
Bridge)::Ire more typical for nnrthwCbt Jiloridll. In thii! (ltell. bll~e flow is the result of 
diffuse discharjile frt)m the Sudici(ll Aquifer System. 

Thc £eonfinn Greek wlltcMlhed, for the most I'nrt. lies in the Sand Uill" lind 
S"nd Hill L"ke~ ~l,b''Cllion''. The c)(ce~sively druined, decl' ~andy wils, C(llnhined wi~h 
the in!crna l d,·n;,m!:e a""ociawd with dowel bu~inR. give n se to much higher th~n 
ty" ic(ll hnl<C·flow ,'uws for Eco"UllO Creek. l.J.cur Creek und lIil( Cedur Croek 
wntcrilheds he partially wilhin the Sand UJlls $l1bregion and pnrtilllly within the 
Flntwood PoresUi subregion. Bayou George hlllllll lie9 within the 1"ln~wood Fore~18 

s ubregIOn. The!le three creeks exhihlt base.llo ..... "'le6 more ~ypic,,1 of northwest 
Florida. 

Givcn nn estimated avcrn~e a nnual now of (jH) '-'I gal/d into Dcor Point 1 . ,~kA, 
und assum;ni: ~pring Ilow contribuws about tw[)·thirds of the lotld flow of P.confifil' 
Creek (Musgrovc ct,.1.. 1965), Floridan Aquifer di&eh)' rge ,·w springs IIlong the middle 
Econfin (l Creek hkcJy contr;but.cft 35 to 40 IIflTCCnt of the tot:>l flow into Deer POint 
Lake. Oue to the high ba;;e flow of Econfina Creek, ..... h,ch is "lLrlbutable to disch urgc 
from the l'IOl' i(\nn Aq uifer, an understanding of the ground·wat.cr systom is esse"t;a I in 
nny effort to prolt",t the wuter quality of Door Poinl I.ake. 
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HYDROGEOLOGY OF TH~: DEER POINT LAKE HASIN 

WI\hm the study area , four hydl'Ofloologic unils define the reglOn,,1 ground· 
wAter·now system. In descending order from land 8l1rfacc these umls "re tll(l Surficial 
AquIfer Systelll . the Intermediate Sy~t.clll, the ~'Ior id:," Aquifer System and the Sub· 
Ploridan System. The Surficial Aquifer Sy~wm lind the Ploridan Alluifer System tHe 
~'Oml)()I!Cd uf mod<!rately to highly·permcoble 8Cdimen~. c»pable of tr!ln~miUinil and 
sto .. in!! Illfge illlanilties of water. The lnwrmediate System and t.he Sub·Floricl(tn 
SY8tcm lire primarily comp'.....,'\ of l()w·perlt1cubi\ ity oodim"nt~ a/ld fvrm rel/i()!lnlly· 
e,, (cnaive Cf'l11fi nillg umts whi~h sel'VO to reatrict the wrtical fl ow of ground water. The 
Age of the ""dimenls oomprising' t h!) !:I't)Ulld ·waler·flow syM"m "'ngC$ from Paleocenn 
to I !oloocne (P,·att ... t a1. . 1996). 

The Surficial Aquif ... r Sys!(,m COn~l~t~ of unoonl\Qlidated, quanz 81111(1 rl1nl/inl: III 
II{l:C from I'll"""ne to Holocene. Cround wat.cr within the SurficiRl Atlulfer System 
c,,,st~. for th~ r1106l part, und ... r unl'Onfined condltion"_ The thickness of the S urficial 
Aquife r gcnc rnlly ranges from 40 to 80 fI in lIOuthem and central Bay County 10 0 to 40 
ft furt her nonh within the study arel1. In central and southern flay County, the 
1;.1tur:l tlld thickl1es~ and IJermeablhty of the .. urficial sands "re sufficient t.o form 11 
locolJY' "11]1,ortallt ""un;e of ground waUlr tY]llcally ut.iliwd for lower vnlumo. nOn· 
potlible U!le8. EI!!Cwh ... re, lower pel'lueubility und smaller ~aturatcd intcrv!!1 1l'1'(l(ltly 
rc~tl'lCl.(j the Il l!<.' of the Surfieial Aq "irer Syetel1l M a signifiwnt water·supply /IO urce. 

The Intermediill., Sy~tcm is oJdincd n~ rI ll ""dimcnt.s that collect ively I'ct ,,,,,l the 
exchange of Water between the o"erlY;11!: Surfici .. 1 Aqui fer System and the IIndol'iyinlo:: 
Flori<hHl Aquifer System . It ~on~ist~ l)Timnrily of finc -grain chatic eed imelit H which 
exhlhit low .,.,rmeabi)jty ,~s compAred to ei ther the Surficial Aquifer Sy~t,,'" or th<l 
Floridan Aquif<lr. In the southern p,ortion of the IItudy area. particul~rly BIlY Cmmly, 
Cllroonute beds andlor 003r>! ... ·gmin C.ltustlC 6erumenl:lS are interbedded with the fine· 
grain clllatlc sedlDlCnt.s forming minor Altulfers within the I ntcrm ... dilll.S System. 

The Intermediaw System I~ Middle Miocene to Upller Pliocene in "Il'e. It 
includelS I!Cvc ral different stra t ig rnphic formations including the J ockson lIlutT 
FOrl1mtion, ChipoJ:. Formlltion, Alum Bluff Group lind the Intracoastal Forl1lntion. In 
the northern portion of the 8t"dy aren (rmrthe rnIl10.1 Washingwn. HohneR lind Juckll<lu 
countieS), the Intnl1",diate Sy~t<.t1l1 o.:ol1~i~t~ ]11'imarily of weathered lil11eaton ... 
reaid",an. Tlw Chipola Formation i$ found OVur much of tho centra l "11(] eas tern 
lx,rtioll~ of the study a' .... a . Th ... ,J,,~k>lOl1 llI"ff l i'o nl1~tion and Alulll l\!uff Group I)rt) 
fOil nd til l'Oughout much of the s(.l\IthCl'n II nd oontral ponions of the s t uel y arcIl while the 
Intrll(xllIstal !lormation is found in the >KJuthern portion of th ... ~t,ut!y lImn. gcnerniJy 
lIQuth of the J3ay/W ashi ngton county line. 

Throughout the Econfinll Creek b"gin a nd to th ... north of the b<lSIIl. the 
th ic.knc~8 of the Intcrm ... dilltc SYIIWm generaJly ranges from \(:sa than 50 ft 10 
a lJP roximat.Cly 100 n. The Int.CrlllediPle System th ickens t.o the &outh where the 
InlrllCOllslnl Formation occurs. In coIIHt.>.1 Bay County. th ... InterlDcdilllc Sy~tem 
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r~ach~R ~ th;ck'le8" of 200 to 300 ft. 1";l;lIre 3 shows the thickness of the Intermediute 
Syskm. 

The Floridun Aquifer SyStem <J<Xurs throughout the study 8rei\ and consist» of a 
tal'oonatc sequcncc of sediments of Vilrj~ng 1'~l"ln~i\bility. The age of the Floridan 
Aquifer Sy"tem ranges from UpperC:ocenc to Mlddle J\.'lio<::cnc . Included in the F l o,'io~n 

Aqllife,' are the 1l,'L1CC Creek Limestone. Ch~tt8hoochee Pormation, Suwannee 
Lime"wn" "nO the Oe"la Lime~tone. 

Acro~~ the Htudy area, the top of the Floridan Aquifer System d ips te tho south. 
l'imgillg from oYer 100 ft abovo sen level neu)' the AJnhnma horder to mON' than :)00 ft 
below 8e~ leve l in 00~st81 8I'e8S of Ray C<Hlnty. Throughout mo~t of the Eronfiua Crcek 
["'Hi n. the elevation of th" top of the l'Iorid8n Aq wier System ra nges f..-om 50 ft a oove r.o 
50 fl below sea level. ' l'he I.hickness of the ~quifer rnng"s from as little a~ 100 ft along
thB Alabllma ~tat,> lim' to ()""r 700 ft in Bay COlUlly. In the Ecoufina Creek basin, the 
Florilian Aqllifer is approxirn~tely:;OO In ()OO ft thick . 

The Sub· 1Ilo,.id8 n System cOllsi ~ts "f low ·perme~ hility wl1iment" whIch form the 
base of the Floridun A'I uifer Syst.em. The S"IJ· l'loridnn Sygtern is \1 idd Ie R()()IJne in age 
nrld includes the Lisbon and Tallahatta formations. In the nor thern porlloll of the 
"tudy urcu, caroonuk beds of relative ly low permeabilit.y form the Cl~ibnrne Aqu;for 
which is includer! within the Suh· Floridan .'lYRwm. The top of the Sub· Florilian Syst"m 
range~ from nCar S"a level along the FloridaiAlahnma state line to over 1.000 ft heir",' 
"eu lo vc1 in coastal nay County. 

fioridan Aquifer Ground-Water A.vailahiJity 

Cruund·water avail8h,!Jty of the Floridan AquifBr Sy"tem i ~ qu ite v8ri~bl" 

arro&; thB study ~re~ and i" a fu nction ofaqlllfer permeability, lhicknos~ of the aq,,,fer. 
proxlInlty to poor·quallt.y water aod nqu ifer recharge rntBS. PermeHhility of th" 
Floridnn Aquifer is. in gener81, relawr! to the thi~kne~~ tlud l'e"lllc8bilily of lhe 
Intermediate System and aq'lifer recharge mtes. Whe,'e the Int€"mBdiat" Sy~tem iH 
rcl~ ti"ely th in and pernlHable. highor aquifer meharg" rates generally ,>e<;ur. In areas 
wher" r"dmrge ratc8 arc reiativ<Jiy lug-h, dcveloplHel lt of SC(!O,\d8fY porosi ty within the 
Floridan Aquifer is enhanced. resulting in ~ ij uh.t"ntia l incrwls" in aquifer 
permR~h;lity. 

Although th€ Fl(}ridan Aquif"r is quite ,hick in the ~o"stal portion of Bay 
County. low rechargc rat<:s, low penne8hility and the p"o)[imity of snline w8ter both 
within and :,oove the Floridnn Aquifer re"ult in low to modorute ground·wuter 
~va il ability. In this areu, the productivity of the Flol'idan Aqllifer IS insuffic'ent. to IHe<:Jt 
the dcmand of the more popuinted constal r"gion nnd cur,..mtly s"rveR a" a VDry 
impor'tunt seo:>nd~ry source of potable willer. Inbnd timlughOl,t northern Buy und 
WHRhington wuntie~, wh""" p"rnlHability and re~hargc rates are higher, the aq"ifer 
ha~ ,he capaiJ ili,y to me"t tho CUlT<cnt nnd nnticipated futu"e dem~nd ~nd is the 
primary $0\1 ree of potn ble wu ter supply. 
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In I.he e~dy 19()O", ground-water withdrawals from the Flori llilll l\qul fer in the 
c()H~ta l portion "f lJay County ranged be,ween 15 and 20 l\fgalla (lVlu .• grove ~t a L. 
19G5), T his level of withd,'nwnl rC8ulwa in wawr - l ~vel drawdown" exceedll1g" 125 f, 
near the pumping ",mt"rH Hnd g-IlV" r ise W con c",-,l'nS of ~"ltwaler in tn,sion, OUl'ing this 
time, OL~r Pmnt Lake was deve loped as 3 potable and industrial ",at"r f;Ourc" and 
bocarnc the pr ima'Y sonrce of waWr for ""n'thcrn Bay County, g"'~Illiy redu~iIl~ the 
demandH on the Floridan Aquifer, SiIlL~ that time, however, use of the Floridan 
t\qu. ifer in ,he const~l ~.'e" haR again incre"sed, res ulting in renewed aquifer 
drawdown. This ha~ rd,wd n6w tOnCCrus regarding tho ability of th e Floridnn Aquifer 
w provide fOf ever-increasing withdmwnl rateR not"d ov"r the past tw" de~ade" mal 
"o"t~teR the importance of Deer P" int Lake as the pn mury 80<H'CO of wat.c.' fo ,' the Men. 

Recharge, Dischnrg<: and Movement of Groynd Water 

R"eharg-" to the Floridan Aquifer System o!'igin3ws as rainf3 U. Depending Qn 
,he soil 3 nd vegetal, ion T.ype nnd the "lope of the land surfu"", a portion of the rainfall 
perwlaw" into the S''''Ii~ial Ay,ufer , CrOund-w3ter flow with in t.h e SUl'fi~i~1 Aquifm' i" 
either ho,'i mnt~1. row~l'd" n porennial "r ini-ermiUent stream, Or vertical, l eakjn~ 
,hro,,!;" the inlcrUlcdiatc System ami recl13rginl'( the Flori,bn Aqu ifer In limited 
aren. where the Floridan Aquif"r exist~ ullder ullL'<mfined condlt-ions and the S".'ficiu l 
Aquifer i,; not preocut , rainfall can porro!nte th.-ough the &Oi ls oud dirndly rceharge the 
Flor idan Aquife,- System 

Re"hnrge ro t he fi loridan Aquifer i~ dcpenden t 0" "","erai factur~ , These facwrs 
a"e: 1) the hydl'a"lic head or waleI' leve l within the Surficial Aquif"r Sysh,m, :.!) th" 
vertical hyrl rn ulie conductivity of th" lnwrm~diat<: System: 3) tho. tbicknes.s of th" 
lntcrn.odwt<:> SY8tem and: 4) the hydrnu lic head or water lovel within the ~'loridan 

Aquif"r System. The adual ratu " f r<.~"arl;e fur a given al'eu lS determined by the 
follow i np; eq" ut.ion. 

Q i8 now (ft3/d) (rechnrge rnte) 
k ' iK vertica l hydrau lic wnd l!cti VI ty of (he lnwrmedl "w SY8t<:rn 
hi) ,8 ~he hcud or wate r leve l w ithin the Smfici31 Aquifer System 

h,. is the head or water l"vel wi th in the F'l (}r idan Aquife. , Sy~(em 

L i" the leng-th of the flow path (thickness of the lm.en!lcdmt.e Systcm) 
,\ IS tho gCOi;raph ical area of interest 

l'.."m thlS "'1uation it is evident that redwrge inlo the F lorida n !\qu irer occurs 
when~vel' h~>ln', that i8, whenever the hend in the SU"ficial Aqui fer is high"r than th" 
head in the F'loridan Aquifer. However, wh"re the head in the Flo"idan Aquifer io 
gre~te r than th" huad in tho S urfic lHI Aquifer, !;round water dlsdwrges from lbo 
Fl()ridan A~l!ifer tu ,he Surficial Aq l! ifer. Bot.h of t hose rolld it-ions occnr within th<\ 
st"dy area. 
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\Vlthin I_he Florirlan Aquifer, ground watcr fl ows hO "i 7.Q nt.lIl1y from areas of 
higher hean to are,," ,,[ lower head. N ~t u rD I ni 8cha q,e of the Florida" Aq "ifer OCcurS as 
upward leakage throllgh the IntermeniHw Sy~t.e lll into ~he S "rf,cial Aqu ifer or 
disdwrges diredly to Rtreams where the HOl'idan Aq"ifer is in direct contact with Uw 
stream. l\hjor diHcharge arcas fo .' di,'oct spring discharge for tho Flon(lan Aqllifc ,' 
ind ",\c Eeonfina and Holme~ creeks. and the ChoctawbMchee and Chipola ri,·"rs . 
r:1s-ewhore, eRp""ially where elevations arc lower in th" roa"tal "r"AB. discharge of the 
[,londa n ,\q Ili[e,. occu r8 ~s diffuse leakage acro8~ the I ntennedia te Sy.~tem d;"",harb" ng 
into thr Surficial Aquifer, which III turu discharges te loca l Htreams or ooagtal bays aIlt.! 
the G ul f of Mex,co. Prior to the development of the Fluridan Aquife" g,'o,md-water 
re80u ,'CeR in the !!nOs and 19-10s, the ~on sl;-. I portion of nay County was primarily a 
(ii"",h"l'ge are" [or t.he Floridan Aqu ifer where the !'loridan Aquifer thscharged to t_he 
Surficial,\quifer . However, a" ground-wate r development p'"OC<leded. Flori,bn Aquifer 
w~ter levels declined be low t.he watet' levels of the Surficial AqUIfe r , resu lting on 
I-'<!l"tion~ of coastal nret'S which w~re on"" natu.-al disdonrg:c areaS cu,'rently serving a~ 
recharge areus 

Where the Intermed,ate Sy"t<:m IS thinn~r 8nd more permeable and where thero 
ill a pos ,l ive , downward head grarlient. higher amolwts of ground w~ter p{)rcolat{) from 
the Surfici"l Aquifer tbroLlgh the Tntenn"diat" SYcitcm W l'ud",rgo the Floridan 
Aquife>". This iR the case in the northern "ml ~'Cntr'nl po,'tions of the study area_ In 
theHe areas, thc relat ively high u mou nt of ~'I()ri rl nn Aquifer re~harge has resu lted in ,1 
greater amoun t of rli ~"olution (}f the carbonates which mnke up th" Floridnn Aquifer 
nnd highe r aq llifer pcrmeabil it ies. 

In the nOlthern and oe<\tral pot'tion.~ of the study area con tinued di sso) ",jon of 
tiw ca"bonnte Mluifer and KubHequent collap ~e of the overl ying- sediments ha" breached 
the confining unit. This h~8 ,'esu lt"d in the de\'e/opment of karst topog,'aphy nnd 
loeally-enhancerl recharge rate3 (Grubbs. 19!.:hj). In the no.,th, til<> sinkholcs h,we 
''ypicaUy been filled wi th ut\con""lidat"d sand and day. Those pnloosinks a,'e 
pan.iclL lm'ly abundant throughout northem \Vash ington . Holmes a nd ,lacbon L"{)umies 
(Pratt et aI. , 1996). In wtLthern Washington and Northem nuy ""unties, \_he colln)!s-e of 
overlying s-edimentH into solutien ~hambcrs has resulted in deve lopment of " da~si~ 

k"r~t topogra~hy which illcJmles sjnkhole8, Hinkhole lake" and internally drained 
surfacc,wDter bnsins. 

In m <och of the Sand Hill l.(Ik"s ar"a of nonhcrn Ihy and southern Washington 
counties, virtu~lly all of the ground wate,' within the S"rficinl Aq uifer pel"L"{)lateo 
through ~he Intermcdiate System to recharge t h" Flor idan Aquifer. Tlus ,s shown by 
the lnck of pemnniAI or intermIttent screams, karst topog"Dphy and cioHed 8urface
water nrainuge bagins . Significant port;on~ "f thi s arc" do not h"ve a surface·water 
outlet, thus inc\icDting- rninfnll which i5 not subjed to evapotrn!lsporation serves to 
.-echarge th" Floridan AqUIfer Sy~te",. III these closed ·basin i,"e~R, virtUfllly all rainfall 
which pcroolat.es IlIW the Surficia l Aq" ifer eventua lly I,'aks throug-h the Intermediate 
System t.o recharge the FloridA n Aqu; f<1L 
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Floo-idl'lll Aquifer Zone of Contribution 

The determination of the area of tho Flor idan Aquifer which nisc.h~rge ~ to 
&"{mfina Creek is based on a deta iled potentiometric RurfHce m"p. The potent iomctri~ 

surface map WAH gene rated U"lIlg wakr-level data collected from over 1:30 wel ls 
~ollll'lde d iuthe nO l'idaH Aqllifor. These measurements. along wi th the measurement" 
of numerous oth"r we ll ~ completed in the Sur ficial Aquifer or the intermediate System, 
are inc1.uled l!l !\ppomllx A. 

WellH b<Ck-cted for mea~urement Wel'e cal'efullv scree nod and documen ted. Only 
we ll s with known ()()nstruction details were included. The lypes of wells measul'ed 
included domestic , p"bli~ "ul-' I-'Iy, induslrial , Irrigation and monitor wells. Eleven 
Floridan Aqu ifer we lls were constructed as pl'lrt of this project. The"e wells were 
c(mstructed in north"rn Bay and southern Wa~hington couutlC~, west of the E(;onfina 
Creek, in order wallow improved definition of the potentiometric ."urfl'l~e anri to better 
dofi ne the hydrog-~ology of the area . includ i ng the thickness of the lnkrmediaw Sy~tem 
and the elevation of tho lop of the Florida n Aquifer. Figure" Rhows the locl'l t ion of 
we ll s constructed for thiR project. Information regm'ding these 1 t wcll~ al'C lIl cl udcd in 
Appendix B. 

O,fferential glohal IlOSition in g- satelliw (GPS) equipment was llsed to obtain 
h",tional information for Illosl of ~he wells ll tiliwd for this st" dy. The d,ffemn t . i ~1 GPS 
equipment provided ho ri~on tul loca tion RI accuriley of approximately two meter". 
Eleva t ion of 29 of the wells w~s ~ur"eyed W an 1'I~"'"racy of 0.0 I fL The elovntion 
survey wus performed on pmject wells in no' n~al' th" Sand Hill l",ke" areH in ord",' to 
more aCCUrAtely locate the ground-wakr ilivide locawd betweeJl Econfinu and Holmes 
~ ,'ceks. ~;Icvation of the mmnining well s was interpolat"d fmm " 1:2,1.000 Unikd 
Staws Geolobrica1 Survey (USeS) wpographie map nfter careful plotting of the 
differential GPS lor.~tion. 

Figure 5 is a m~p ~howing the ob""rv"d potentiometnc "urface of the Floridan 
Aquifer ill Aug,,~t 1996. The direction of grollml-watel' fl ow is gene"nily pe"pendiCllla" 
w the equipotentin l k.Qnwur) lin"R with flow moving direc tly down;;radient towards 
areas of low"r ground·water I'otential. The gl'ound·water divide, sepal'l'lting the areD 
whcl'e g"ound wnCO' Dows townrd Holmes Cre"k from the IIrell whcm ground wHter 
l10wR towllrd th" ~~"()ll fin a Creek, follows th" high IJOwlltiometric ridge ~itunted 
l",twecn lhes<c lwo creeks. 

Th" Floridan Aquifer wne ofconll'ibution for thc F.oonfina Creek Dnd Deel' Point 
l.ake i8 that aren wh~re ground water flow~ toward and dischHrges to these features. 
~'igllre G show8 the delineated wneS of oontnbution, mcluding the area where the 
ground·watN flow in the I"lor idan Aquifer is toward and di"~harge8 directly to the 
major springs along the Erollfina C,·e"k. In flddition, the ar~a wh~re the uqUlfer now is 
toward an(\ di~~harge is to tlw lower Econfma Creek a 'id Deer Point Lake is also 
shown. The dischnrge to the lower Econfina Creek ~nd Deer Point l~~ke occurs as 
diffuse disc harge a s ground water I"Rks upward thro ugh th" In te rmediak Syskm into 
th" Surficia l Aq uif"r. which in turn di8~harge~ to ~he lower EL'\Jnfina Creek and Veer 
Point Lake. Sl!rrounding the ~one of oontribution to the F.oonfina Creek Dnd Deer Point 

9 



Luke i8 an arlditiona! arCa which OlUy also contrihuu, inflow to Decr Point L,ake_ This 
arm, of uncenai)]!y IS primarily the result of the d~ng,ty of (hw l)(Iint.a and accuracy of 
elcvnt ion dut,,_ Tahle 2 s hows the arCa in squut'e miles of the respecllve Floridan 
Aquifer wnes of lXlntrihLltion and thoir a rea of uncertainty. 

Tabl" 2. Area of the Plorirlan Aquifer J'..oneg of Contrihu tion for th~ F:confina 
C,.~'<CkfDeer Point '"",ko Basin. 

Surface Fealure 
Recoiving- Di"ch"'·ge 

),·liddlc EL·'JIl fina Creek 

'..()wcr ICc-onfina Creek nne.! 
Veer Point '>Ilk.) 

Area Known to 
Contribnt', (mi') 

1<19.3 

105.G 

10 

Arlrlit ional ArM Which 
May Contribllte (mi') 

llS,9 



FLORmAN AQUIFER REG IO~AI.. GltOUNI}WATER.-FI..QW MODEL 

A two-dim<lnsionld r(ll,l:ional grounrl·wnt<l r ·f!ow model of the Flor;d~lI :\quifer 
wos developed, The purpose of tbe model WaH to determ ine rc.::h"rl,l:e "'til. to the 
Flori<!nn Aqu ifer and a~~"ft" the rela tive i'lIIIUrt"ncu nf r"",h~,·l.:c ar<lllS within the 
I;:~onlina Crcekm~"Jr Point Lake ~O"e of wntr,hution. 

The USGS Modulur Th~-Dimen"ional Cn.lund·W"ter-Flow Model (McDonald 
ami Harbaugh. 1988) W"" used 10 s imulale thl: ~n.lund.watcr- flow syStem. MODFLOW 
wu~ oonligured 10 a<:OO89 a oompuler program that SHuulatc .. s tnmon·aquifer relations; 
( I'r"dic. \989), The strcam ·simubtiou module was designed for use with MODFLOW 
and pl'Ovided add,tional cllp"bilit~· required to mor(l ",:cur~lely r<)1)re~e nt th(l n~tu.~1 
flow ~ygtem 

The F1orirl~n "quife ,· is e')Jl~cp tu ali1.erl ~ a n hetel'O{;en~'<Ju8 , i~)tropic, limestone 
'Ulllifp,r which exhibit .. vurying transmiS8i"ity within the swo:iy ~" ca, i!cuhurge to the 
Floridun Aquifer ocr,," thl'f)ugh the Interrn eo:i illte System. ll iacha'1;e occurs as e ither 
dIffuse rlllw;harge throUGh the Inle rmediate SY$t(lm, or by dIrect rli$Chn~e to streams. 
or by ground·water withrlrawll l wells. Ilechllrge and di!'JChlH'1:(l through the 
Int<.: rmediate Sy~lem is cont.rolled by the Ih ick ne~~ a nd "er tica l hyd r,-,,,1ic conducti"ity 
of the Inte rrnctliuw SYlll-em A~ '''ell as th<l head rllfTcrence bct""een the jllorid~n Aquife r 
)lad the o"erlyin~ S u.ficilll Aquifer . LikewillOl. flow l",\wCfln the Ploriilnn A(l",fcr and 
'IT "earns l~ l'<Jlltrolleil by head differcnce ootwcen thp, st t'cam ami the I-'Ioridan .'\q\l&r 
lind Ihe eO)l(illctancc of the ij \rcam he(i. St"euHl~ simulated in Ihi$ wuy include 
~mnfina Cu'Ck. IlolmeK Croek. Chipoiu i{ive r, ChoctAwhatchee Hiver Ilnd BoAI' Creek. 

The mode l grid llu1t7.Cd for the regionul now model is shown ill F'gure 7. The 
grid shuw .. the extent of t he modeled porunn or the Florida n AqUIfer Rnrl oon"i,,1.<1 of 12G 
ro"'~ and 104 ool "mn ... Cell "i .. .e range" from O.S by 0.5 mi to 2 by 2 1111. P(lrtinent 
hydraulic dat~ aN! N!q " ir<)d for each active ce ll of tlte gr id and an! applied to the are" 
conl"ined within tlwt ~"<,)II. 

G,'oo.md ,,,,,te l' untor" nnd e~i ts the model of the Florida]) Aquifer h""'ld on the 
Iype of oound~,'Y oondi t ionll applied nnd the au\Ount of well 6tl'CSS ain,ulntud. The 
Floridan Aquife r '" Illimui li ted herein, is roprelWlnted a~ a single layer hounded heneaLh 
by the Sub·Floridan SYHwm. 'rhe Sub·Flor,dlnl Sy~tem Ilerves a& a coll li""'g unit for 
the Floridan Aquifer th roul:ho"t the study Area, ll nd it ;;. ass umed thnt no sil:nificant 
flo,,' of ground ",uter OCl!UI'>I a(:l"ORIl this unit.. for th .. ~'>e reasons, the Sub--Florida" 
System is si mul~t/)d AS n "o·now boundary. 'rho model a llows no ground WAter to entcr 
01' exit across (.hc bmw of the Floridan A<juifcr. 

The north , ~Mt, !KI u~h and weH t bounrlll)'ic8 of thu I,']orida" I\quifor ~"u also m)-
flow boundaries. No ilrolll1d wale,' is allowed 10 enter 0,' exit tho Floridan ,\"uifer 
j"Wrally (ron' adjacent geographic ~rea8. The northern hound~ry is loca ted to coincide 
wi th tho approximllte nor thern edent of the Flo .. dan Aquife r. wher<) the lime,<ume 
thIllS and gmdos in to low-permeability clastic del)(l6it~ (Miller. 1986). The eas tern and 
W(lHtcrn boundaries W(lro 8fl lected to coinCIde wi th the po;;;ition of stt"C!ltnlin(lll. The 
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locations of these ~ tl'eamlines were chosen where no Rignificunt ~hange in the position 
of the streamlinA" apPGHl"ci to have occl!rred over tho past several decades . TI", ,'a" t 
a nci weHt no·flow boundal'ies al'fl far removed from tha anm of inwrest, 8pe~ifically the 
"~onfina CreeklDeer Point l~~ke bnRin. and an, not esped-cd to sigmfieantly afIN:t the 
"imulared recha r ge raW8 within the !Jasill or the sj mu l ~ted now ,."te~ of eithA r t he 
Holmes Creck Or the Econfin~ Creek. 

A head-dependenl. OOLl ndnry is nR~ign pd aeroAA the up per surfa"" of the l'Iot'idan 
Aqll ife" thronghout the "ntire m",lc! donwin . An unlimited amoun t of groulld w~ter 
"all fl(}w eIther illto Or out of thc [I\orid~n AQuife r aero"" th i ~ model boundary. The 
act"» \ mte of flow is n fu nction of thp head differenc"{l between the Floridan Aquifer and 
the S u rfie,,,l Aquifer. and the thickncss ~nd ve,.ti en l hydraulic cond uctivity ()f the 
lntermetlintc System, 

Several streams wlt.hm the study ''' 'e~ were simubted usi ng a ~pecial type of 
hend-depende llt boundary . These include ,he Choc(awhatchee Rivcr, Ho lm08 Clw,k, 
Ecoufina Creek, ileac Creek and the Chipoln River. This t ype of head-depeudent 
hounrlmJ' fu nction" a8 de~cribed above , w i, )' t.he hond diffe "ence defined ,,~ the 
tliffol'e,\~"{l bot ween the st"o~m stng~ nnrl tho simulated wu[c,' level wl(lnn l"loridan 
Aquif"r, and the eonductanc<-, term rcpresented by t he thickness a nd ""rrical hydraulic 
l"onductivity of the st reamhed "",rl imenm Ufiing th is type ()f boundary, the amount of 
n ow diHCharging from ttl'-' Flondnn Aquifer is only l imited by th" l",ad difhm mc" and 
tlw stl'cnmbed conductance. In thi" model ~pplie"ti on. lmder both non-pumpmg nnd 
pumping conditi() ns. ~imtlluted ~trealJlS provide "0 rechnrge to th ~ Floridan Aqu ifm·. 
The s.im .. latcd S\.I"eams con~ i~ tent l y acte(\ "" dr ams, receivl!lg disdmrge from the 
Floridan Aq uifer, 

Input data req uired for the wodd include H poten t iomptric ~urfne" of the 
SUI'ficia l Aqu ifer, the thic.knes s of t he lnkrnw diate System, the vcrtic3i hyd"3Ulic 
condudivity of tlw IIltcrmedinle Syswm, t>"nnsmis,.ivity of the Floridan Aquifer, "tage 
of ~trcams ~imulnted in th" mode l, condudanL"'-' (jf the strcan,bed nnd pumpngc. The 
model was ~alibl'aWd to ubscrved Floridan " quifer water -leve l n",,,summents obtaincd 
dllring late August 199(j and stream/1ow m""Sllremen\.i; mado dUl'i n~ the sa mc timc 
!l",·iod. 

The potentiometric surface of the SurficinJ Aq"ifc t' was genera ted ut.il i7.ing 
water-Icvel data availablc lJl the District's well inventory databaH€. Sllrfi~ial Aquifer 
w3ter-level dnt~ collected during late August 199G, clevation of ><ck'<::\.C d slll'fnC(J -wnter 
fe~ tLlres (lakes alld pOl'eIllllal st.l'C3 mS takcn from \'~4,()()() USGS top()grflphi~ map~) 

3nd a \ : ~ ,jO,OO() USGS di git~ l- p le vntiou model (D"/l-I) of ~he sLudy arCn, F,'om t hose 
"Olln:es, " genera li zed potentiometriC surface was generated . The w~ter- IAvel data for 
the Surficial AQUifer t:equt fed fo r th e model vms th(m int"rp()lawd from thio surface, 
Fig-m'e 8 show .• the g-"ner" liwd po tentiumetric s Ul' fn ct' of the Surficia l ,,\qu ifcr, as u&ed 
in the modeL 

The th ickness of the l nter"",d iate System was determined from ana1.ysis of 
sevoral hundr"d g"ophYHi~al alld lithology logs ava ilable [oJ' northwest Florida (Prat t et 
a 1.. 1996) , Data collected dW'jn >: the test well drilling p)"()gr~m were in a~cordan"" with 
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the exi~ti nl:' mnll of the th ickne~~ of the IIIt<: r rnedin te System_ Figure;~ ~how~ the 
tlllckne88 of the Intermediate System a& "~ed in the modeL Thlck"e~~ da tn I"IXtUlre<! 
for t he model L..,nsisl.8 of val "e8 i nf.eTllOlawd frum this mll ll. 

'The vertical hydraulic oonductlvity of the Intermediate System is a. functIOn of 
the lithology of t.he scdiment3 which CO lll POOW the unit. 'The verlicHI hydr;,ulic 
conductivity of a confining u"it can be calculAted frum aquifer l.Csb. In th is nrl.>lI.. nO 
~uitJl b lc Illlui fer Wsts were ~vllibhle; therefore. preliminary e8ti m~te8 for the hYllraulic 
condudivity we re madc bawd on a n(\lya i ~ of gt;l)l'hysical and litholO\;)" lo!("s. The 
vertica l hydraulic tonductivity WaM then udju8tcd duting the co,'rw of mode l 
cali brotion. The final di~lrib ut io" of ,he verticu] hyd raulic conductivity of the 
lnt el"meflmle Sy"Wm, "hown in Fii{IU'Il I). w,," prin"'nl)' dCl"ived thro"gh mod~d 

cnhbrat.iol'. 

,\ prel iminary mal) of the tr!lnHmis~ivily of the Floridan Aquifer WAS derived 
from llnlllysis of "quifer leSl dala aud specific C.~ I)!\C'ty d!lla _ l'he distribution of the 
trans.ml~~1Yl ly "'as then modified through Ih<l model calibration 1,,·oo:eS8. A contour 
map &howilig the disLrib ution of Lran&miMivlty of the Florid,rn Aquife r 118 used in lhfl 
modd I~ 8hown in Figure to. 1'ransmi&&ivity da" .. required for lhe model \\";)s 
interpol" led from th is. map. 

Pump;lge input for the !IIO(lel Willi ohtn;ned from the lli"lricfs Con$umptive Ulle 
Permit fjl~8. Of particular impo,·tau~c W(IS p,,,,,page fOI' Washington. Bay (Iud Gulf 
CO lmti eK. Pump"g-c was mcluded in the model in order to cali \.orate the rn ()d~, 1 to 
ub~e)"v"d oond it.ion8 which ineiw\"d j!lunpiug, and to dm.erl1linn if pUmjlll l:" cffl)~t~ the 
&iv.o of the Ecunfina Creek/Dee,' Point l..nkc ?One of contribution Or the I"I0ri(h,n Aituifer 
dilleh",,:. ... to the Eeonfina Creck. PUmp" b'<.l included in Ihe 1110.-1 .. 1 WaR gencndly limiu:d 
to wnter withdrawn in coas.ta l counties And "'"U:r withdrawn in the Deer I'oint l..IIke 
wawrshed. 

Actual Imml'age was ava ilable for Illun)' of the permitted users ... hose perrniu.ed 
a\'el"llye daily use is greate r Ihlln 50.()()() to 71>,000 gaVd. t'or those !:I),&lems for ... h,ch 
dnr.a wn9 nvnilahle. model inpu~ W" !:I cll icu lated as the 3verage pumping for the months 
of J uno, ,Iu ly a nd "ugus~ 1996. Only Iho"" systems ""ith permitted uvertl\:e dmly U/IC of 
greal<! r t h(ln [;O,OCIO to 7:'i.non guIld WeTC included. When well dtlt3 "'as Ilvailable. 
tlctu~ l well pumpage ""~ assigned \.0 sl){"(:ifi~ we1l 6. Where only "ystmn tutals were 
"vailahlc. t.lle pumpa!:"e WM equ~ lly divided ;unong- lhe perm,t-wd wcJl6. Where 
P""1IHI !:"O repor", were unavailable, the permitted dnily ~vemge was indulled in the 
uw<icL W~II Jlurnpage inco"IIO"a wc] into the model ~alibration is included in ,\ppendix 
C. 

1~~~en tJ ally, only major jmlnlling cenU:,.;, were represente<:1 in the model. 
I'umpllie dll t" for" s ignificant num ber of wellto in the ooa~tal area of lIay County was 
not HVI" lnble ,,,,d there fore is not included in the model s imuiationto. Spec,fically 
excluded nrc "pproxima tely If>() IlCrmittod USCT8 ;ruthorized to lIump le6$ the n 71>,000 
gaUd l'~ well (ts (WeT t,800 wells. cunlltrucwd 8mce 1980. wbich lire eXemllf.ed rrom the 
cons umptIVe U!lO! permitting proce6$. In f\ddi tion. an unknown nUluoor of we1l8 
oonstrucled prior to 1980 were 111;;0 not accounted for in the model. Individually, t hCI:III 



10weN;Upflcity well , likely have U rel~tivcly in~illnificant effect on the potentlOmch'ie 
" urface. l!owever, when combined they do ~ol\t)' ibuw to t hCl lowering of the 
potenti (l"'Clt.ric SUl·rU~'() Cl6l'ecially ill the ""uthel'n ooasta l ~ , 'ea. For th16 model 
appliclltion. in,~lvinll' the &xInfio ll Creek/Deer I'oint Lake 7.one of coo~ribution. II full 
aocoulltml; or pUml'flgc lind dewiled ellilbration in ~he COII~tfll RroO WII5 not ~I" I red. 

S trt"'tnfloWM meus ul·cd durill ~ Ja w August 1906 arc ahowil in Figu,"" II. For the 
pur!JOi:l(lS of m()del cnlibrlltiull , th6 portion of E·confi ll:O Creek ~treumflow di!!t:hargud 
from tho Floridan Aquifer was r.akulutcd b~".,d on the specific conductance rooorded 
durine 6tI"Clim meaSll rement utihzlIlg cnnversion equations developed by Ihe USCS 
specificnlly for the ~A:ol1 fi "a Creek (Mu~grove ot Ill., 196.'»_ USlIlg thi" eQ ualion, 
rlorid,," ,\ (julfer dii!Charge 10 the Beonfina Cn:ek WIIS calculated from meAsured 
stream now imlllcdiately dow nstren m ()f Gmllcr Spri Ill;. appro:<im'ltdy 0.7 i'i mi wuth ()f 
Flighw'lY 20. "·je H ~ured flow WH~ 401 efs which I"Cs ulwd in ,\ cn lcu lawd Floridan 
Aquifer oont.rlbution of ;,t.86 cfs. Similar eqtlationll arc no~ Iwni1nble (or the other 
s pri Ilg·fed gt.reams in tho:: &~udy area. 1 t wa" a.lj~umed ~hnt virtunlly nil ()f the balj() flow 
of livlmcs Creck oon$isls of discharge from the FI()rida" AquI fe r nnd a .o;uh!<tantia l 
pOI·tion ilf t lw Cbipola Hive r fl"w conijists of dischal'1!:C fl"Om tho Florid" II Aq lIifer . 

.\lodel "",hbra tio ll fJ"-",,ntiaUy consish of adju"li,,~ the tra"sU1i.lj~i vity 
di~tribllti()n a nd ICllkancu of the lnwrml ..... iate System, in ncc<>r<lmlC1e with II vllilable 
data. to Inrnimize th" difference !>(!~ween Rlmulat.ed moclcl OlltPllt And observed Wilie r 
IC"cls " nd Sl reamn()WII dc!!Cnbcd a\)('I\'(I. 

Resul U! ofth e Regjonll l Ground_Waler Flow Model 

Wuwr levels li nd FI() rldan A.t", fe r " Iream di$Chal"gC were Sinlulatl,d utilr?rng the 
hydrn~rlic ,;cUing pra llC nwd above and a ssuming etea(ly'8tate ctmditi()Il8. Simulations 
were pCl·formed both with and witho"t puml'mg. 

,\ contour mall representing lhe CIIlib ra tcd steady·state IlOl.(!nliomeuic s urface '" 
",hown III l'lg lire 12. The II1call, ",bsoluw d ifferencc between obst:::rvcd and simulated 
wlltcr levels for all ob:;(!rved data points ..... ithin Ihe mooel domain is 7.0 ft. The arell of 
large ~t hend diff~l'cIlCe6 iH """8tHI rhy County where simulated 11Uud~ were 10 to 25 ft 
highm· Ihnn ()bserverl he'(cis. 'fhi . i ~. in pllrt. attributed u, " sio:- nificnnt amOlll1t ()f 
PUmp!,,:e which was not accoun ted for in the COAs tal a rea. The mean Rl>Bolu tc 
difference fvr ..... ells wi th lIu rveyed CICV(l ~io ll (elevHtion aet:uracy ()f 0.0 1 ft) i~ 2.6 ft_ 
Mru<t of Ille "urveyed ..... elb are located in the EconfinA Crc<:k basrn. be~wcen ~mnfina 
Creek lind Il"lmes Cl'elik. The simulatiOIl al so ~howcd I" loridnn Aquifer di;;;chaTb'C ra les 
who propc1'ly rli~trilJllted along the length of E(:onfi"n C"wk and Holmes C)"(lck and 10 
be with in 1:1 pcr<.'Cnl ()fexp~'<:led vnlue~. 

Presented in I·'igure 13 is 3 oonlour map roprcsc nling the p()te nliome~ric 611rfllCl! 
undc r n()n'pumping (I)re-dc\"c!opment) condit i()n..,.. Althou!,:h snnu latcd I)UIII I,ing 
reduced the poteJltiometri~ sul'fnce ~ igllifi~allt ly ill tho oonsta l ~r"l\. Vll'luIllly no cff~'Ct 
i8 noticed in the n~'Cr P()int Litke b,,~in . Simula led n(lW of the li:OOnfi n" Creek at 
Highway 3l:18 remained unchan!,..,d. Sunulat.Cd IIllmpab'C had e/loll<lntially no effect on 

14 



t:round water dUleh"rge W th" Econfino Crook Or On the area of the Flori"!!" Alluifer 
mne of contribution w Econfinll Cn:ek or iJ<.'Cr Pomt Lake_ 

' 'he IiOl nsl ti"ity of the model to ehllngcf!. in mooel input "'as eXlim med by v:.ryl11g 
II(:locwd model inputs including trllnSllIu!sivLty of the Floridan Aquifer, eleyat'on of the 
SurfiCil.1 i'I/lu lfer source head and vertiCllI hylirlluitc conductivi ty of the Intcrmedmtc 
SyMem. Fur ca~h of these input PHTllInt:l.CU. the e/Tect of the change W Lhe [Ziven 
Plll"OIll(:l.Cr wa~ plotted aguinat the meo n ohRolute d,!Terence III head ror "'ells with 
8\1rveyed Clc\"ulluns and was also plotw(i again~t the simula ted flow Qf 1~'()l1fjl1a Creek 
j.,ij l helow Gai ner Spring. FigUl"(l~ l .j through figure 19 show the se llRit ivity of tlw 
model to ~hange" in th,,"e pnrnmetcl"R. 

J\ .. lodol·dcrived recharge r " t(!~ for the Doer Puinl Lake ba~;n a re proHenwd in 
F'iKure :!O. The highest S;mUIM.ed rech;!r!:c raw" ore fou"d in the Saud lIill Lakes ,lreA 
where rccharj!e is CAlculated W be between :JO Hnd ,10 inchcs IlCr yea r. A~"C"""c 
recharf:e rntel! ror the area of the mid<l lu l-:ronfina Creek's Floridan Aquifer "tOue of 
cantrib"!.lon is 25.:.1 inches per yell r , while the live rage rech,,'l.'C raU,! for the lower 
P.oonfinu Crt.'CklOccr Point " like 7,one of ctmtribution i~ ;;A inches f,lCr yenr. 1'he$C 
fi!!UTCS are rlerwerl from ~imulawd Floridan Aquife r discharge and the /Iron of the Wne 
of contribution plus one· half the "rt:,. of lI nrertn ,nty (Tahle 2)_ ~'or the m ,ddle ~:ronfina 
Crook, the l!.Imul"ted discharge ;ij 338 cr" Hnd the estimated arell of the 'l.one of 
~~))\irib"tion is lSI mi'. Por the JQwcr ~;W"fj"a C,"tJek Hnd Decr Point lAlkc, simuillted 
d iflCh(lrp:e ia n,'; cr" and the clit ion flted "rea of t he 1.01".1 of contl'i bution ill II;.! m i~. 
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CONC LUSIO;,\,S 

Door r'oint I.akll is II cri t ically.i lnl)()rran t vowble li nd indu~trilll wBter 5UI>llly for 
Bay c.,OI,, ~y. n orid"" AIJUl fer di&:lmrge via sp ri n~~ Rlong the middle Econfinn Creek 
oontrobutc "pproxim"tely ,10 percent of the wlnl flow mlo Door POlilt Lake. Under low
flow ool!dition~, the rehnivc contribution of the [iloridfln A'lui fo)r " IHing~ ri fleS to 

approxilllu l.(: jy 64 percent of Door Point U,ke's input. 

Due to the imllOrtance of Dl..:: r I'oint l ... ke " nd Ihe s ignificance of Floridan 
Aquife r SP""'g di""ha~e Blong the ll11ddle ~-:COnfi llfl Creek. the rceharge arca for the 
portion or the Floridan Aquifer which oonlribute6 flow 1.0 the middle I:;oonlinn Cn...::k 
was i,i(mtificd. r ... lorlcJ·derived rechnq;e to the Floridan ,\quifer "verages 25 inchcs per 
)'car within thi" area. Th<l hydrO\):eology indica!"" the SAnd Hi ll UJkQ~ "rea of llortherll 
lIay all,l lIOuthcr ll Washingl.on oountlllS to be a particularly important rechBrge Are a. 
Numeric mO<leling s how!! rcch llr~:e rate!! rBnging up \.0 30 to -to inchea per ye"T II' ~he 
vicimly of the SlInd HIll Lukcs. 

Ulle \.0 t he Iaq;u i"now of i;ruUl\d water fro'" the Florid"" /\quifer . protecting 
the water <[""hly of ])ee r Poinl Lake re,]uires protecting th!: Floridan Aquifer recharge 
.. re .. which contribuk8 to the springflu,," "long the l11idd le F.confi"" Crook. l.,on!:·\c rm 
preservBtlon of t hese prune recharge llrem, " 'ill serve 1.0 maintain the high qUAhty of 
water found in Deer POlllt Lake " mll,;,:o"fina C .... ..::k, Protecting this recharge "re,l (:3 0 

I.>e achiOl'ed thro ugh II cmnbinatio<l of elTort.;; meluding. but not li", iw ,1 to, purchlll!C ef 
portion~ of t.he rf)Cha'l;e a rea, purch"~e of ~eleded Ile\'e lo!, ",,,,, t. l"i ght ., ndoption of 1()(; (1 I 
wni,,!: ordi nances wInch provide (or prot<!dion of the rechnr!:e lire". and puhlic 
educa lio ll iind "W" .... ,W89 i"itia rives. 
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Figure 2. Extent of tnc Deer Point Lake Drainage Basin. 
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Figuro 3. Thickness of the Intermodiate System as Used in the Model. 
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Figure 4. location of Wells Constructed as Part of the Test Well Drilling Program. 
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Figure 5. Observed Potentiometric Surface of the Floridan Aquifer, August 1996. 
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Figure 6. Floridan Aquifer Zone of Contribution to Econfina Creek and Deer Point Lake. 
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Figure 7 . Model Grid as Used in the Regional Ground Watnr Flow Model. 
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Figure 8. Generalized PotenTiometric Surface of the Surficial Aquifer as Usp.d in the Model. 
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Figure 9. Vertical Hvdraulic Conductiv ity or the Intermediate System as Used in the Model. 
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Figure 10. T ransmissivily of the Floridan Aquifer System as Used in the Model . 
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Figure 11. Measured StreamflOws Used for Model Calibration, 
August 19 through August 22, 1996. 
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Figure 12. 
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Simulated Potentiometric Surface of the Floridan Aquifer System, 
Steady State Conditions, August 1996. 
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Figure 13. Simulated Pro-Development Potcnliometri(; Surfa(;e of the Floridan AQuifor System . 
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FI!)ure 14. Sensitivity or Simulated Heads 10 Change in TransmIssivItY . 
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Figure 15. Sensitivity of Simulated Floridan Aquifer Discharge to 
Change in Transmissivily. 
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Figure 16 Sensitiv ity of Simulated Heads to Change In Surficia l Aquifer 
Water Levels. 
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Figure 17. Sensitiv ity of Simulated Floridan Aqu ifer Discharge to Change in 
Surficial Aquifer Water levels. 
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Figure 16. Sensitivity of Simulated Heads to Change in the Vertical Hydraulic 
Conductivity of the Intermediate System. 

Figure 19. Sensitivity of Simulated Floridan Aquifer Discharge to Change 
in the Vertica l Hydrau lic Conduct ivity of the Intermediate System. 
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Figure 20. Simulated Floridan Aquifer Recharge Rates for the Deer Point Lake Basin. 



APPENDIX A 

Water'·I..e""l n~t~ V;;e d to GBnerllw the PotentioIIlctri~ S"rra~c 
and Calibrate the Cl'olmd·Wawl'·Flow jI,'lodcl 
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Con~truction 1 nfo rmation for Wells [nst.a lied as Part of tho 
Test \"'ell D,"il)ing Program 



21-MAY-97 Site Schedule Page 1 
No~thwest Flo~ida Wate~ Management District 

Site ID #: 302~13085344601 
Well Name : CLAY PIT 
OWner Name: NWF'WHD. 
COntact: BUREAU OP GROUND WATER 
Address: RT 1 BOX 3100 
City : HAVANA 
County: 5 
Latitude: 302613.727 
Method: 2 
Land Net Locat ion: AABS006T01SR13W 
Location Map: BENNETT FL 

Use of Site: M 

Well Depth: 248 
MP Dist ance From LSD: 1.57 
Source 1: S 
Finish : X 
Date of Construction: 02-JUL-96 
Screen Length: 
Screened Intervals : 

Water Level: -43.77 
Source 2: S 

Hydrogeologic Units : A 

Type: G Key: 5959 
Map #: 62660 

State : FL Zip: 32333 
phone: 904-539 - 5999 
Longitude: 853446.547 
Accy: .1 
Elevation : 79.1 
GW Region: 3 

Use of Water: NO 

Depth Of Casing: 185 
Diameter : 4 
Ca sing Material: P 
Driller License": 2226 
Method of Construction: H 

Measure Date: 12-JUL-96 
Method 2: S 

Strat igraphic Units: 
.. _. -- -.. . _------------------------------------------------------ _._--

Type of Lift: N 
Horsepower : 
Normal Yield: 
Source 3: 
Static Level : 
Drawdown: 
Specific Capacity 

Type of Power: 
Pump Intake: 
Test Discharge: 
Method of Measurement: 
Pumping Level: 
Hours Pumped : 

---------.--- ----------_._._--- -.. _- -- ----.-- ---.. _-- ------ .. _--------
FIELD WATER QUALITY 
Temperature : 
Specif ic Conductance: 

Date of Sample: 
pH: 
Chl oride: ---_._-------_._---- -- -------------_._-----_._--------_ .. _---- -- --_._-

COnsumptive Use Permi t #: 
FI Geolog ical Survey #: W17440 
DEP PWSID II: 
Project II's: 54 
Geophysical Log # : 52 
Available LOG Dat a : C J E 

Construction Permit II: 9601189 
Abandonment Permit II: 
Well Tag II: AAA1213 

Depth Logged: 24 8 

.. - - -~ -- .-- - - - --.--- -- -" .. -- ---- ----- -- ----.------------------ -- ----_. 
Data Reliability: C Visited By: C.RICBARDS 
Date Visited 02 · JUL-96 
Data Entry By: CR Date Entered: 22'JUL-96 
Ambient Codes: 

Rem : **(C.RICHARDS.22-JUL-96 ) AKA WELL #3IMP • TOP OF 4 INCH PVC 
CASING m +1.57 FT LSD;MP ELEVATION . 80.67;ELEVATION LEVELED BY 
NWFWHD NGVO 1929;THREADKD FLUSH JOINT WELL CASING USED; STEEL 
SURFACE CASING USED AND RETREIVED 
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2l - MAY - 97 Site Schedule 
Northwest Florida Water Management District 

Site 10 #: 30255008536350l 
Well Name: GEORGE'S 40 FLD 
Owner Name: NWFWMD, 
Contact: BUREAU OF GROUND WATER 
Address : RT l BOX 3100 
City: HAVANA 
County: 5 
Latitude: 302550_694 
Method: 2 
Land Net Location: DCBS002T01NR14W 
Location Map: BENNETT FL 

Type: G Key: 5958 
Map #: 62659 

State: FL Zip: 32333 
Phone : 904-539-5999 
Longitude: 853635.78 
Accy: _1 
Elevation: 105_37 
GW Region : 3 

Page 1 

---- --- --- ------- --- -- -- -- --- ---------- --- - - -- ------------- --- ---
Use of Site: M Use of Water: MO 

----- --- ----- ---- --- -- -- -- ----- ------------- -- ---- -- -- ----------------
Well Depth: 270 
HP Distance From LSD: 2.12 
Source 1: S 
Finish: X 
Date of Construction: 08-JUL-96 
Screen Length: 
Screened Intervals: 

Water Level: -67.42 
Source 2: S 

Hydrogeologic Units: A 

Type of Lift: N 
Horsepower: 
Normal Yield: 
Source 3: 
Static Level: 
Drawdown: 
Specific Capacity 

FI ELD WATER QUALITY 
Temperature: 
Specific Conductance: 

Consumptive Use Permit #: 
FI Geological Survey #: w17442 
DEP PWSID #: 
Project #'s: 54 
Geophysical Log #: 58 
Availabl e LOG Data: C J 

Data Rel iability: C 
Date Visited 08-JUL-96 

Depth Of Casing: 170 
Diameter: 4 
Casing Material: P 
Driller License #: 2226 
Method of Construction: H 

Measure Date: 12-JUL-96 
Method 2, S 

Stratigraphic Units: 

Type of Power: 
Pump Intake : 
Test Discharge: 
Method of Measurement: 
Pumping Level: 
Hours Pumped: 

Date o f Sample: 
pH: 
Chloride: 

Construction Permit #: 9601188 
Abandonment Permit #: 
Well Tag #: AAA1214 

Depth Logged: 227 

Vis ited By: C.RICHARDS 

Data Entry By: CR Date Entered: 22-JUL-96 
Ambient Codes: 

Rem: **(C.RICHARDS,22-JUL-96) AKA WELL #9;MP ~ TOP OF 4 INCH PVC 
CASING ~ +2.12 FT LSD;MP ELEVATION ~ l07.49;ELEVATION LEVELED BY 
NWFWMD NGVD 1929;THREADED FLUSH JOINT PVC WELL CASING AND 8 INCH 
SOLVENT BONDED (GLUE) SURFACE CASING USED, SURFACE CASING NOT 
GROUTED AND NOT RETREIVED 
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Site Schedule 
Northwest Florida Water Management District 

Site 10 W: 302618085384601 
Well Name: POWER LINE 
Owner Name: HWPWMD , 
Contact: BUREAU OF GROUND WATER 
Address: RT 1 BOX 3100 
City: HAVANA 
County: 133 
Latitude, 302618 . 631 
Method: 2 
Land Net Location: CCDS033T01NR1 4W 
Location Map : CRYSTAL LAKE FL 

Type: G Key: 5953 
Map W: 62654 

State: FL Zip: 32333 
Phone: 904-539-5999 
Longitude: 8538 46.741 
Accy: .1 
Elevation: 102.13 
G'" Region: 3 

Page 1 

-------------------- ---- ----------------------- --- ------------------ --
Use of Site: 101 

well Depth: 241 
MP Distance From LSD: 2.15 
SOurce 1: S 
Finish: X 
Date of Construction: 09-MAY-96 
Screen Length: 
Screened Intervals : 

Water Level: - 62.03 
Source 2: S 

Hydrogeologic Units: A 

Type of Lift: N 
Horsepower: 
Normal Yield: 
Source 3: 
Static Level: 
Drawdown : 
Specific Capacity 

FIELD WATER QUALITY 
Temperature: 
specific Conduct ance: 

Use of Water: 1010 

Depth Of Casing: 141 
Diallleter : 4 
Casing Material: S 
Driller License W: 2226 
Method of Construction: C 

Measure Date : 11-JUL-96 
Method 2: S 

St r utigraphi c Unit s: 

Type of Power: 
Pump Intake: 
Test Discha rge : 
Method of Measurement: 
Pumping Level: 
Hours Pumped: 

Date of Sample: 
pH: 
Chloride : 

------------------------------------------ -- ---- ---- ---------- -- ------
Consumptive Use Permit II: 
pl Geological Survey #: W17439 
DSP PWSID II: 
Project II's: 54 
Geophysical Log M: 51 
Available LOG Da ta : C J E B 

construction Permit II: 9601187 
Abandonment Permit #: 
We ll Tag # : AAA1218 

Depth Logged: 241 

-----------------~----------~-------------- -- -- -------- -------------- -
Data Reliability: C Visited By : C.RICHARDS 
Date Visited ll-JOL-96 
Data Entry By: CR Date Ente red: 18-JUL-96 
Ambient Codes: 

Rem: •• (C.RICHARDS,lB-JUL-96) AXA WELL 12; KP K TOP OF 4 INCH STEEL 
CASING. +2.15 FT LSD; HP ELEVATION. 104.28 FT; ELEVATION 
LEVELED BY NWPWMD NGVD 1929. 
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2l-MAY-97 Site Schedule 
Northwest Florida Water Management Distri ct 

Site ID #: 302730085404601 
Well Name: HlGHWAY 77 
Owner Name : NWFWMD, 
Contact: BUREAU OF GROUND WATER 
Address: RT 1 BOX 3100 
City: liAVANA 
County: 133 
Latitude: 302730.368 
Method: 2 
Land Net Location: CADS030T01NR14W 
Locat i on Map: CRYSTAL LAKE FL 

Use of S i te: M 

well Depth: 2 68 
MP Distance From LSD: 
Source 1: S 
Finish: X 

2.09 

Date of Cons t ruction: 1 0 -MAY - 96 
Screen Length: 
Screened Intervals: 

Water Leve l : -69 . 12 
Source 2: S 

Type: G Key: 5954 
Map #: 62 655 

State: FL Zip: 32333 
phone : 904 - 539-5999 
Longitude: 854046.89 
Accy : .1 
Elevation: 112.84 
GW Region : 3 

Use of Water : MO 

Depth Of Casing: 
Diameter: 4 
Casing Materia l : S 
Driller License #: 2226 
Method of Construction: C 

Measure Dat e: 11-JUL-96 
Method 2: S 

Page 1 

--- --- -- - -------- - -------- ~~~- - - - --- ----------- - - -~ --------- --- -----

Hydrogeologic Units: A Stratigraphic Units: 
- -~ --~-~~-- - - ----- - -------~-- ----- ------------- - ------------ --- -------
Type of Lift : N 
Horsepower: 
Normal Yi eld : 
Source 3: 
Static Level : 
Drawdown: 
Specif i c capacity 

Type of Power: 
Pump Intake: 
Test Discharge: 
Method of Meas urement: 
Pumping Level: 
Hours Pumped: 

-- ------- -- -------- ------- ------ ---------------------------- -- ---- ----
FIELD WATER QUALITY 
Temperature: 
Speci fic Conductance: 

Date of Samp l e: 
pH: 
Chl oride: 

-------------- ------- ----------- ---- ----------------------- -- ---- -----
Consumptive Use Permit #: 
Fl Geological Survey #: W17446 
DEP PWSID #: 
Project #'s: 54 
Geophysica l Log # : 50 
Available LOG Data: J E 

Construction Permit #: 9601386 
Abandonment Permit #: 
We l l Tag #: AAA1 219 

Depth Logged: 265 

----- ---------- -- ----- - ----- --- ---------- -~-~ --- - -- - - -- ----- - ----- -- --
Data Reliab i lity: C 
Date Visited ll-JUL-96 

Visited By: C.RICHARDS 

Data Entry By: CR Date Entered: 19-JUL-96 
Ambient Codes : 

Rem: ** (C.RICHARDS,19-JUL - 96) AKA WELL #1; MP ~ TOP OF 4 INCH STEEL 
CASING ~ +2 . 09 FT LSD ; MP ELEVATION ~ 114.93; ELEVATION LEVELED 
BY NWFWMD NGVD 1 929 
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2 ~ -MAY- 9 7 S i te Schedule 
Northwest Florida Water Management Distri ct 

Site ID ~: 303035085311101 
Well Name: PORTER POND EAST 
Owner Name : NWFWMD, 
Contact: BUREAU OF GROUND WATER 
Address: RT 1 BOX 3100 
City: HAVANA 
County: 133 
Latitude: 303035.173 
Method : 2 
Land Net Location : AAASOIITOINR13w 
Location Map: GAP LAKE FL 

Use of Site: M 

Well Depth: 263 
MP Distance From LSD: 2.22 
Source 1 : S 
Finish: X 
Date of Construct ion: 24-JUN-96 
Scr een Length: 
Screened I nterva ls: 

Water- Level : -85.35 
Source 2: S 

Hydr-ogeol ogic units : A 

Type of Lift: N 
Horsepower: 
Normal Yield: 
Sourcn 3: 
Static Lev nl : 
Drawdown: 
Specific Capacity 

FIELD WATER QUALITY 
Temperature: 
Specific conductance : 

Type: G Key: 5960 
Map II: 62661 

State: FL Zip: 32333 
Phone: 904-539 - 5999 
Longitude: 853111.753 
Accy: .1 
Elevation: 136.62 
GW Region: 3 

Use of Water: MO 

Depth Of Casing: 165 
Diarneter: 4 
Casing Mater ial : P 
Driller- License II: 2226 
Method of Construction: H 

Measure Date: 15-JUL-96 
Method 2: S 

Stratigraphic Units : 

Type of Power: 
Pump Intake: 
Test Discharge: 
Method of Measurement: 
Pumping Level: 
Hours Pumped: 

Date of Sample: 
pH: 
Chloride: 

Page 1 

Consumpt i ve Use Permit II: 
PI Geological Survey II: W17441 
DEP PWSID II: 

Construction Permi t II: 9601391 
Abandonment Permit II: 

Project II's: 54 
Geophysical Log II: 57 
Available LOG Dat a: C J E 

Well , Tag II: AAA0579 

Depth Logged : 263 

---- ---------- --------- - ------------------------- ------ ----- --- ---- - --
Data Reliability: C 
Date Visited 24-JUN- 96 

Visited By: C.RICHARDS 

Data Entry By: CR Date Entered: 23 -JUL-96 
Ambient Codes: 

Rem: **(C.RICHARDS , 23-JUL-96) AKA WELL #8;MP E TOP OF 4 INCH PVC 
CASING. +2.22 FT LSD;MP ELEVATION . 13B.84;ELEVATION LEVELED BY 
NWFWMD NGVD 1929 ; THREADED FLUSH JOINT PVC WELL CASING AND 8 INCH 
SOLVENT BONDED (GLUE)SURFACE CASING USED, SURFACE CASING NOT 
GROUTED AND NOT RETREIVED. 
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UllCONSOl I""'UI 
ACt($$QIY IIIWEtAl.$: "ItA·O IX. tHEl I ·Ol l. CUT'OIl 
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POOl IIDlUII CO 

CUI." "PE(ii: CALIl lUTHE IlAIRII, Cl,' IlAT~il 

Attn""", HI IlEULS: C"'Y-~l, QUARTZ SA/j[I-3<)l 

CTHE' rEA "a",: "U:Vl:O, POOl SlI1PU, SUCltOSlC. tliEASI 

II(OU" lEonsT .... lIlAl lCII 

fO'lSI": 'OSSIL f lAOl[ll1S, ! OIlIlOID, SPlcu..Es 

fOSSil ""-DS. MOl.WI 

UIMOlOGI .rIlILAI 1051. IWOn 

lZO III 10 $1IIPLES 

121 \31 lIlIE""""'; \'1:11 UGIII ~ 

lOX POIlO'Iln: IUU~~TS"'llllf, IITUauULll 

GRAI " IIPE: ,~ I SI~lS , CALCIlU'IT E, ' IOGE NI, 

~~ AllOCHtlll tAL COilil ITUE , n 

GRAI" sin: RI Cl:OCITsrAlll lll 

.... G!: " IUOf,2HI .... lI.E .0 GltAVU; GO» IIIlUIlAT1C11 

CEIIUI Tl'>'£( iJ: SPAIn CAlCJI( 0;(111:" 1. tAlCllUTIlE ""II IX 

ACIUSOI!T .!.., .. U: lJOlaoIlE'=, CUUU : ..... JlHIlJ; 

PYl IIE -C I~ 

CIHEI fEAIIltES: HI GH IECUSTAll l lAlIOIf 

fOSII($, fOSSil riA"',," .. 

DOlOSI ll, IEtllSTALliUll lIIIESTOII£ IJIO OClOSI",",. '(W 

FOSSIL. COIIl'I.$ SPAI, lOXS lin: CIlATUIIODCII[( 



'" 

'" '" 

U><ESIONE; I1'IIY l t CHT GRAI TO LIGHT bRAY 
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OTHE" IEATU.,.; HlOK I ECR"ULLllAlIO. 

'O'SllS: 'OS~IL ,""""Nrs 
U ,"IG[OIOOS CLlSlIe .,C" ,'"OST"", fEW 'OSSleS, IAACM.E ",s 

OF \/IIITE 10 GItly LI""sT""E 1.' Fl~E SAIIOI (LAr/Ml t.ITE 

MAT"~ 

161 16S L1"'STOHE; \/lilT. TO YELl!>.llSH C ... 

2~l POROSITY: InERGRI.WL .... 

GItliN TTPE: BIOOU!C, unETAL, CALCILUTITE 

\>Ox 'llOC"'~I('L COIISTlTUEUS 
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21-MAY-97 Si t e Schedule Page 1 
Northwest Florida Water Management Dis t~ict 

Site 10 #: 30283608 53346 01 
well Name: SECTION 20 
Owne~ Name: NWFHKD, 
Contact, BUREAU OF GROUND WATER 
Address, RT 1 BOX 3100 
City, HAVANA 
County: 133 
Latitude, 302836.441 
Method, 2 
Land Net Location : BDAS020T01NR13W 
Location Map: BENNETT FL 

Use of S i te: M 

well Depth, 290 
MP Distance From LSD : 1.7 
Source 1, S 
Finish: X 
Date of Construct ion: 12-JUL-96 
Screen Length : 
Screened Intervals: 

Water Level: -98.94 
Source 2: S 

Hydrogeol ogic Units: A 

Type: G Key: 5961 
Map #: 62662 

State, FL Zip: 32333 
Phone : 904-539-5999 
Longitude: 8S3346.418 
Accy, .1 
Elevation , 136.68 
GW Region, 3 

Use of Water: MO 

Depth Of Casing: 195 
Diameter: 4 
Cas i ng Material: P 
Driller License #: 2226 
Method of Construction: H 

Measure Date: 1S-JUL-96 
Me thod 2 : S 

Stratigraphic Units: 
------------------------------------------ ---- ---------------------- --
Type of Lift: N 
Horsepower: 
Norma l Yield: 
Source 3 : 
Static Level: 
Drawdo .... n: 
Specific Capacity 

FIELD WATER QUALITY 
Temperature: 
Specific Conduc tance: 

Type of Power: 
Pump Intake: 
Test Discharge: 
Method of Measurement: 
Pumping Level : 
Hours Pumped : 

Date of Sample: 
pH: 
Chlor i de: 

--------------- -------- --- ---------------- -- --- -----------------------
Consumptive Use Permit #: 
Fl Geological Survey #: W1744 3 
DEP PWSID #: 
Project #'B: 54 
Geophysical Log #: 54 
Available LOG Data: C J E 

construction Permit #: 9601388 
Abandonment Permit #: 
We ll Tag #: AAA0580 

Depth Logged: 290 

------------------- ------ ------- ------------- ----- ------------------ --
Data Reliability : C Visited By: C.RICHARDS 
Da te Visited 12-JUL-96 
Data Entry By: CR Date Entered: 23-JUL-96 
Ambient Codes: 

Rem: **( C.RICHARDS.23 - JUL-96) AKA WELL .s;MP • TOP OF 4 INCH PVC 
CASING . +1.70 FT LSD;MP ELEVATION . 1J8.J8;ELEVATION LEVELED BY 
NWFWMD NGVD 1929;THREADED FLUSH JOINT WELL CASrNG USED;8 INCH 
SOLVENT BONDED (GLUE) SURFACE CASING USED AND RETREIVED 
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2l -MAY-9 7 Site Schedule 
Northwest Florida Water Management District 

Site ID II: 302854085313001 
Well Name: WALSINGHAM BRIDGE 
OWner Name: NWFWMD, 
Contact: BUREAU OF GROUND WATER 
Address : RT 1 BOX 3100 
City: HAVANA 
County: 133 
Latitude: 302854.812 
l1ethod: 2 
Land Net Location: DCDS015T01NR13W 
Locat ion Map: BENNETT FL 

Type: G Key: 5955 
Map #: 62656 

State, FL Zip: 32333 
Phone: 539-5999 
Longitude: 853130 . 368 
Accy: .1 
Elevation: 45 . 84 
GW Region: 3 

Page 1 

---- ---- -------------------------- --- --- - ---- ------ -- ------- ---- ----
Use of Site: M 

We l l Depth: 90 
MP Distance From LSD: 2.09 
Source 1: S 
Finish: X 
Date of Construction, 07-MAY-96 
Screen Length , 
Screened Intervals, 

Water Level: -8.71 
Source 2: S 

Hydrogeologic Units: A 

Type of Lift, N 
Horsepower: 
Normal Yield: 
Source 3: 
Static Level : 
Drawdown: 
Specific Capacity 

FIELD WATER QUALITY 
Temperature: 
Specific Conductance: 

Consumptive Use Permit #: 
FI Geo l ogi cal Survey #: W17444 
DEI' PWSID #: 
Project #'s: 54 
Geophysical Log II: 59 
Available LOG Data: C J B 

Data Reliabili t y: C 
Date Visi ted 07-MAY-96 

Use of Water: MO 

Depth Of Casing: 71 
Diameter: 4 
Casing Material: S 
Dril l er License II: 2226 
Me thod of Construction: C 

Measure Date: 11-JUL- 96 
Method 2: S 

Stratigraphic Units: 

Type of Power: 
Pump Intake: 
Test Discharge: 
Method of l1easurement: 
Pumping Level, 
Hours Pumped: 

Date of Sample: 
pH: 
Chloride: 

Construction Permit II, 9601186 
Abandonment Permit II: 
We ll Tag II: AAA1217 

Depth Logged: 90 

Visited By: C.RICHARDS 

Data Entry By: CR Date Entered: 22-JUL-96 
Ambient Codes: 

Rem: **(C.RICHARDS,22-JUL-96) AKA WELL /110; MP • TOP OF 4 INCH STEEL 
CASING ~ +2.09 FT LSD; MP ELEVATION. 47 . 93 FT; ELEVATION LEVELED 
BY NWFWMD NGVD 1929 



LITHOLOGIC WELL LOG PRINTOUT SOURCE - FGS 

WELL NUMBER: W-17444 
TOTAL DEPTH: 00102 FT. 

COUNTY - WASHINGTON 
LOCATION: T.01N R.13W S.15 CD 

LAT = 300 28M 55S 
LON = 850 31M 30S 

ELEVATION: 46 FT 

7 SAMPLES FROM 0 TO 102 FT. 

COMPLETION DATE: 05/07/96 
OTHER TYPES OF LOGS AVAILABLE - NONE 

OWNER/DRILLER:WALSINGHAM BRIDGE/NW FL WATER MGT DIST, C. RICHARDS 

WORKED BY:C. TRIMBLE, 9/4/96, 7 BAGS OF WASHED CUTTINGS 

O. 5. 090UDSC UNDIFFERENTIATED SAND AND CLAY 
5. 15. 122JKBL JACKSON BLUFF FM. 

15. 30 . 122CHPL CHIPOLA FM. 
30. 71. OOONOSM NO SAMPLES 
71. - 102. 123SWNN SUWANNEE LIMESTONE 

o 5 SAND; VERY LIGHT ORANGE TO YELLOWISH GRAY 
35X POROSITY: INTERGRANULAR, POSSIBLY HIGH PERMEABILITY 
GRAIN SIZE: VERY COARSE; RANGE: FINE TO GRAVEL 
ROUNDNESS: SUB-ANGULAR TO ROUNDED; MEDIUM SPHERICITY 
UNCONSOLIDATED 
OTHER FEATURES: FROSTED 
FOSSILS: NO FOSSILS 
RIVER GRAVEL MIXED WITH BIMODAL SANDS, COARSER GRAINS 
FROSTED 

5 - 10 SAND; LIGHT BROWN 
20X POROSITY: INTERGRANULAR 
GRAIN SIZE: MEDIUM; RANGE: VERY FINE . TO GRAVEL 
ROUNDNESS: SUB-ANGULAR TO ROUNDED; MEDIUM SPHERICITY 
POOR I NDURA TI ON 
CEMENT TYPE(S): CLAY MATRIX 
ACCESSORY MINERALS: CLAY-10X, MICA-02X, HEAVY MINERALS-01X 
L1MESTONE-01X 
OTHER FEATURES: FROSTED 
FOSSILS: FOSSIL FRAGMENTS, MOLLUSKS 
A FEW FRAGMENTS OF LIMONITE CEMENTED SAND CLAY MATRIX 

10 - 15 SHELL BED; LIGHT BROWN 
25X POROSITY: INTERGRANULAR; POOR INDURATION 
CEMENT TYPE(S): CLAY MATRIX 
ACCESSORY MINERALS: CLAY-05X, MICA-01X, HEAVY MINERALS-01X 
QUARTZ SAND-45X 
OTHER FEATURES: FROSTED 
FOSSILS: FOSSIL FRAGMENTS, MOLLUSKS, OSTRACODS 
MOLLUSCAN SHELL BED WITH CLAYEY SAND MATRIX 

,--



LITHOLOGIC WELL LOG PRINTOUT SOURCE - FGS 

WELL NUMBER: W-17444 
TOTAL DEPTH: 00102 FT. 
7 SAMPLES FROM 0 TO 102 FT. 

COUNTY - WASHINGTON 
LOCATION: T.01N R.13W S.15 CO 

LAT = 300 28M 55S 
LON = 850 31M 30S 

ELEVATION: 46 FT COMPLETION DATE: 05/07/96 
OTHER TYPES OF LOGS AVAILABLE - NONE 

OWNER/DRILLER:WALSINGHAM BRIDGE/NW FL WATER MGT DIST, C. RICHARDS 

WORKED BY:C. TRIMBLE, 9/4/96, 7 BAGS OF WASHED CUTTINGS 

O. 
5. 

15. 
30. 
71. -

o 

: ' 
5. 090UDSC UNDIFFERENTIATED SAND AND CLAY 

15. 122JKBL JACKSON BLUFF FM. 
30. 122CHPL CHIPOLA FM. 
71. OOONOSM NO SAMPLES 

102. 123SWNN SUWANNEE LIMESTONE 

5 SAND; VERY LIGHT ORANGE TO YELLOWISH GRAY 
35X POROSITY: INTERGRANULAR, POSSIBLY HIGH PERMEABILITY 
GRAIN SIZE: VERY COARSE; RANGE: FINE TO GRAVEL 
ROUNDNESS: SUB-ANGULAR TO ROUNDED; MEDIUM SPHERICITY 
UNCONSOLIDATED 
OTHER FEATURES: FROSTED 
FOSSILS: NO FOSSILS 
RIVER GRAVEL MIXED WITH BIMODAL SANDS, COARSER GRAINS 
FROSTED 

5 - 10 SAND; LIGHT BROWN 
20X POROSITY: INTERGRANULAR 
GRAIN SIZE: MEDIUM; RANGE: VERY FINE . TO GRAVEL 
ROUNDNESS: SUB-ANGULAR TO ROUNDED; MEDIUM SPHERICITY 
POOR INDURATION 
CEMENT TYPE(S): CLAY MATRIX 
ACCESSORY MINERALS: CLAY-lOX, MICA-02X, HEAVY MINERALS-01X 
LIMESTONE-01X 
OTHER FEATURES: FROSTED 
FOSSILS: FOSSIL FRAGMENTS, MOLLUSKS 
A FEW FRAGMENTS OF LIMONITE CEMENTED SAND CLAY MATRIX 

10 - 15 SHELL BED; LIGHT BROWN 
25X POROSITY: INTERGRANULAR; POOR INDURATION 
CEMENT TYPE(S): CLAY MATRIX 
ACCESSORY MINERALS: CLAY-05X, MICA-01X, HEAVY MINERALS-01X 
QUARTZ SAND-45X 
OTHER FEATURES: FROSTED 
FOSSILS: FOSSIL FRAGMENTS, MOLLUSKS, OSTRACODS 
MOLLUSCAN SHELL BED WITH CLAYEY SAND MATRIX 

I or 

.~ 

" 



15 - 20 

20 - 30 

Page 2 (W-17444) 

LIMESTONE; YELLOWISH GRAY TO LIGHT OLIVE GRAY 
15X POROSITY: INTERGRANULAR 
GRAIN TYPE: BIOGENIC, SKELETAL, CALCILUTITE 
70X ALLOCHEMICAL CONSTITUENTS 
GRAIN SIZE: GRANULE; RANGE: MICROCRYSTALLINE TO GRAVEL 
POOR INDURATION 
CEMENT TYPE(S): CALCILUTITE MATRIX, CLAY MATRIX 
ACCESSORY MINERALS: CLAY-03X, QUARTZ SAND-15X 
HEAVY MINERALS-01X, MICA-01X 
OTHER FEATURES: MUDDY 
FOSSILS: FOSSIL FRAGMENTS, MOLLUSKS, ECHINOID, BRYOZOA 
CORAL 
SOME SHELLS SHOW ALGAL BORINGS OR OTHER INVASION (ECHNOID 
BORINGS) 

LIMESTONE; YELLOWISH GRAY TO LIGHT OLIVE GRAY 
20X POROSITY: INTERGRANULAR 
GRAIN TYPE: BIOGENIC, SKELETAL, CALCILUTITE 
25X ALLOCHEMICAL CONSTITUENTS 
GRAIN SIZE: VERY COARSE; RANGE: MICROCRYSTALLINE TO GRAVEL 
POOR INDURATION 
CEMENT TYPE(S): CALCILUTITE MATRIX, CLAY MATRIX 
ACCESSORY MINERALS: CLAY-02X, QUARTZ SAND-40X 
HEAVY MINERALS-01X, MICA-01X 
OTHER FEATURES: MUDDY 
FOSSILS: FOSSIL FRAGMENTS, MOLLUSKS, ECHINOID 
SANDY CALCILUTITE WITH A FEW BROKEN FOSSILS 

30 - 71 NO SAMPLES 

71 - 82 LIMESTONE; VERY LIGHT ORANGE TO PINKISH GRAY 
20X POROSITY: INTERGRANULAR, INTERCRYSTALLINE 
GRAIN TYPE: BIOGENIC, SKELETAL, CALCILUTITE 
05X ALLOCHEMICAL CONSTITUENTS 
GRAIN SIZE: GRAVEL; RANGE: MICROCRYSTALLINE TO GRAVEL 
MODERATE INDURATION 
CEMENT TYPE(S): CALCILUTITE MATRIX, SPARRY CALCITE CEMENT 
OTHER FEATURES: HIGH RECRYSTALLIZATION, CHALKY 
FOSSILS: FOSSIL FRAGMENTS, MILIOLIDS, BRYOZOA 
FEW RECOGNIZABLE FOSSILS OR FOSSIL FRAGMENTS 

/ 
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82 - 102 LIMESTONE; VERY LIGHT ORANGE TO LIGHT YELLOIJISH ORANGE 
25X POROSITY: PIN POINT VUGS, VUGULAR, INTERGRANULAR 

.GRAIN TYPE: BIOGENIC, SKELETAL, CALCILUTITE 
10X ALLOCHEMICAL CONSTITUENTS 
GRAIN SIZE: GRAVEL; RANGE: MICROCRYSTALLINE TO GRAVEL 
GOOO INDURATION 
CEMENT TYPE(S): CALCILUTITE MATRIX, SPARRY CALCITE CEMENT 
ACCESSORY MINERALS: QUARTZ SAND-15X, MICA-01X 
OTHER FEATURES: HIGH RECRYSTALLIZATION, CHALKY 
FOSSILS: FOSSIL FRAGMENTS, BENTHIC FORAMINIFERA, ECHINOID 
BRYOZOA, FOSSIL MOLDS 
SOME COARSE SAND AND GRAVEL INTERMIXED IoIITH LIMESTONE 
MODERATE TO GOOO INDURATION, ALSO SOME CALC. ALGAE 

102 TOTAL DEPTH 
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Northwest Florida Water Management District 

Site ID #: 302846085365201 
Nell Name: GREENHEAD ROAD 
)wner Name: NWFWMD, 
:::'ontact ~ 'BUREAU OF GROUND WATER 
Address: RT 1 BOX 3100 

Type: G Key: 5952 
Map #: 62653 

City:llAVANA State: FL Zip: 32333 
County: 133 Phone: 904-539-5999 
Latitude: 302846.773 Longitude: 853652.449 
Method: 2 Accy: .1 
Land Net Location: BBAS023T01NR14WElevation: 112.13 
Location Map: BENNETT FL GW Region: 3 

Use of Site: M Use of Water: MO 

Page 1 

--------------------------------------------------- ~~----------------
Well Depth: 249 
MP Distance From LSD: 2.03 
Source 1: S 
Finish: X 
Date of Construction: 10-JUN-96 
Screen Length: 
Screened Intervals: 

Water Level: -67.77 
Source 2: S 

Hydrogeologic Units: A 

rype of Lift: N 
Horsepower: 
~ormal Yield: 
Source 3: 
Static Level: 
)rawdown: 
Specific Capacity 

IELD WATER QUALITY 
remperature: 
Specific Conductance: 

:onsumptive Use Permit #: 
~l Geological Survey #: W17445 
JEP PWSID #: 
?roject #'s: 54 
3eophysical Log #: 53 
\vailable LOG Data: C J E B 

Depth Of Casing: 187 
Diameter: 4 
Casing Material: S 
Driller License #: 2226 
Method of Construction: C 

Measure Date: 10-JUL-96 
Method 2: S 

Stratigraphic Units: 

Type of Power: 
Pump Intake: 
Test Discharge: 
Method of Measurement: 
Pumping Level: 
Hours Pumped: 

Date of Sample: 
pH: 
Chloride: 

Construction Permit #: 9601385 
Abandonment Permit #: 
Well Tag #: AAA1220 

Depth Logged: 249 

---------------------------------------------------------------------
Jata Reliability: C Visited By: C.RICHARDS 
Jate Visited 10-JUN-96 
)ata Entry By: CR Date Entered: 18-JUL-96 
\mbient Codes: 
~m: **(C.RICHARDS,18-JUL-96) AKA WELL #4; ELEVATION LEVELED BY NWFWMD 

NGVD 1929; MP = TOP OF 4 INCH STEEL CASING = +2.03 FT LSD; MP 
ELEVATION = 114.16 FT 



LITHOLOGIC ~LL LOG PRINTOUT SOURCE - FGS 

~LL NUMBER: W-17445 
TOTAL DEPTH: 00249 FT_ 

COUNTY - WASHINGTON 
LOCATION: T_01N R.14W S.23 BA 

LAT = 300 28M 47S 
LON :. 850 36M 53S 

ELEVATION: 112 FT 

21 SAMPLES FROM 0 TO 249 FT_ 

COMPLETION DATE: 06/10/96 
OTHER TYPES OF LOGS AVAILABLE - NONE 

OWNER/DRILLER:GREENHEAD RD/NORTHWEST FL WATER MGT DIST. C. RICHARDS 

O. 60. 090UDSC UNDIFFERENTIATED SAND AND CLAY 
60. 64. 122JKBL JACKSON BLUFF FM. 
64. 84. OOONOSM NO SAMPLES 
84. - 103. 122CHPL CHIPOLA FM. 

103. - 124. 122BCCK BRUCE CREEK LIMESTONE 
124. - 144. 122CTTC CHATTAHOOCHEE FM. 
144. 166. OOONeSM NO SAMPLES 
166. - 249. 123SWNN SUWANNEE LIMESTONE 

o - 9 SAND; VERY LIGHT ORANGE TO GRAYISH ORANGE 
35X POROSITY: INTERGRANULAR 
GRAIN SIZE: MEDIUM; RANGE: VERY FINE TO GRANULE 
ROUNDNESS: ANGULAR TO SUB-ROUNDED; MEDIUM SPHERICITY 
UNCONSOLIDATED 
CEMENT TYPE(S): CLAY MATRIX 
ACCESSORY MINERALS: HEAVY MINERALS-01X 
OTHER FEATURES: FROSTED 

: 

BIMODAL SAND: 30-50XCOARSE TO GRANULE. FROSTED AND ROUNDER 
REMAINDER: VERY FINE TO MEDIUM. ANGULAR. CLEAR; CHERT & LST 
<1X MANY OF THE LARGER GRAINS ARE ALSO IRON/CLAY COATED 

9 - 18 AS ABOVE 

18 - 28 SAND; VERY LIGHT ORANGE TO GRAYISH ORANGE 
33X POROSITY: INTERGRANULAR 
GRAIN SIZE: MEDIUM; RANGE: VERY 'FINE TO GRANULE 
ROUNDNESS: ANGULAR TO SUB-ROUNDED; MEDIUM SPHERICITY 
UN CONSOLI DATED 
ACCESSORY MINERALS: HEAVY MINERALS-01X. MICA-01X 
LIMESTONE-01X. CLAY-01X 
OTHER FEATURES: FROSTED 
COARSENING UPWARD; 25 TO 33X COARSER. ROUNDER. FROSTED 
GRAINS REMAINDER:FINER. ANGULAR AND CLEAR 

28 - 39 AS ABOVE 

! 
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39 - 49 SAND; LIGHT BROYN 
30X POROSITY: INTERGRANULAR, MOLDIC, VUGULAR 
GRAIN SIZE: GRANULE; RANGE: MEDIUM TO VERY FINE 
ROUNDNESS: ANGULAR TO SUB-ROUNDED; MEDIUM SPHERICITY 
UNCONSOLIDATED 
ACCESSORY MINERALS: HEAVY MINERALS-01X, MICA-01X 
L1MESTONE-01X 
OTHER FEATURES: FROSTED 
IRON STAIN/CLAY COATED SAND; BIMODAL AS ABVOE; CHERT AND 
HEAVY MINERALS <1X; A FE~ YELL~IGH GRAY, CLAY RICH 
AGGREGATES 

49 - 60 SAND; GRAYISH ORANGE TO DARK YELLO~ISH ORANGE 
30X POROSITY: INTERGRANULAR 
GRAIN SIZE: FINE; RANGE: VERY FINE TO GRANULE 
ROUNDNESS: ANGULAR TO ROUNDED; MEDIUM SPHERICITY 
POOR I NDURA TI ON 
CEMENT TYPE(S): CLAY MATRIX 
ACCESSORY MINERALS: CLAY-05X, MICA-01X 
YELL~ CLAY COATED SAND, MOTTLED ~ITH GRAY BR~N TO ~HITE 
~EAKLY CEMENTED BY IRON OXIDES AND CLAY, MOTTLES ARE MICA 
RICH SANDS STILL BIMODAL AS ABOVE: LARGER, ROUNDER GRAINS 
FROSTED, SMALLER, ANGULAR GRAINS CLEAR, COARSENS UP~ARD 

60 - 64 SHELL BED; GRAYISH ORANGE TO OLIVE GRAY 
35X POROSITY: INTERGRANULAR; POOR INDURATION 
CEMENT TYPE(S): CLAY MATRIX 
ACCESSORY MINERALS: CLAY-02X, QUARTZ SAND-15X, MICA-01X 
PYRITE-01X 
OTHER FEATURES: FROSTED, MUDDY, L~ RECRYSTALLIZATION 
FOSSILS: FOSSIL FRAGMENTS, MOLLUSKS, ECHINOID, BRYOZOA 
BENTHIC FORAMINIFERA 
SHELL SHELL BED IN SANDY CLAY MATIX, MOLLUSK RICH (ESP 
OSTREA) MOTTLED GRAYISH ORANGE TO OLIVE GRAY;PHOSPHATE SAND 
<1% 

64 - 84 NO SAMPLES 

84 - 94 LIMESTONE; PINKISH GRAY TO MODERATE LIGHT GRAY 
15X POROSITY: INTERGRANULAR 
GRAIN TYPE: BIOGENIC, SKELETAL, CALCILUTITE 
30X ALLOCHEMICAL CONSTITUENTS 
GRAIN SIZE: MICROCRYSTALLINE 
RANGE: MICROCRYSTALLINE TO GRAVEL; MODERATE INDURATION 
CEMENT TYPE(S): CALCILUTITE MATRIX, CLAY MATRIX 
ACCESSORY MINERALS: QUARTZ SAND-40X, CLAY-01X 
OTHER FEATURES: MUDDY 
FOSSILS: FOSSIL FRAGMENTS, MOLLUSKS, BRYOZOA, ALGAE, CORAL 
QUARTZ SAND RICH SHELL BED, VERY SMALL POOR SAMPLE, PYRITE 
<1X 
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94 - 103 LIMESTONE; LIGHT OLIVE GRAY 
15X POROSITY: INTERGRANULAR 
GRAIN TYPE: BIOGENIC, SKELETAL, CALCILUTITE 
15X ALLOCHEMICAL CONSTITUENTS 
GRAIN SIZE: MICROCRYSTALLINE 
RANGE: MICROCRYSTALLINE TO GRAVEL; MODERATE INDURATION 
CEMENT TYPE(S): CALCILUTITE MATRIX 
ACCESSORY MINERALS: QUARTZ SAND-15X, CLAY-01X 
OTHER FEATURES: MUDDY 
FOSSILS: FOSSIL FRAGMENTS, MOLLUSKS, BENTHIC FORAMINIFERA 
FOSSIL MOLDS 
FOSSILS MUDDY AND FRAGMENTED 

103 - 114 LIMESTONE; ~HITE TO YELL~ISH GRAY 
15X POROSITY: INTERGRANULAR " 
GRAIN TYPE: BIOGENIC, SKELETAL, CALCILUTITE 
80X ALLOCHEMICAL CONSTITUENTS 
GRAIN SIZE: COARSE; RANGE: MICROCRYSTALLINE TO GRANULE 
MODERATE INDURATION 
CEMENT TYPE(S): CALCILUTITE MATRIX 
ACCESSORY MINERALS: QUARTZ SAND-02X 
OTHER FEATURES: LO~ RECRYSTALLIZATION 
FOSSILS: FOSSIL FRAGMENTS, BRYOZOA, ALGAE 
BENTHIC FORAMINIFERA, ECHINOID 
MICA <1X, POSSILBLY PELLETAL 

114 - 124 LIMESTONE; ~HITE TO YELLOWISH GRAY 
25X POROSITY: INTERGRANULAR, PIN POINT VUGS 
GRAIN TYPE: BIOGENIC, SKELETAL, CALCILUTITE 
90X ALLOCHEMICAL CONSTITUENTS 
GRAIN SIZE: COARSE; RANGE: MICROCRYSTALLINE TO GRANULE 
POOR I NDURA TI ON 
CEMENT TYPE(S): CALCILUTITE MATRIX, SPARRY CALCITE CEMENT 
ACCESSORY MINERALS: QUARTZ SAND-02X, CLAY-01X 
OTHER FEATURES: HIGH RECRYSTALLIZATION 
FOSSILS: BRYOZOA, MOLLUSKS, FOSSIL FRAGMENTS, ALGAE 
ECHINOID " 
MICA AND PHOSPHATE SAND < 1%, THIN DISCONTINUOIS BLUE-GRAY 
CLAY LENSES 

124 - 134 LIMESTONE; PINKISH G~Y TO YELLOWISH GRAY 
15X POROSITY: INTERGRANULAR 
GRAIN TYPE: BIOGENIC, SKELETAL, CALCILUTITE 
55X ALLOCHEMICAL CONSTITUENTS 
GRAIN SIZE: VERY COARSE; RANGE: MICROCRYSTALLINE TO GRAVEL 
MODERATE INDURATION 
CEMENT TYPE(S): CALCILUTITE MATRIX, CLAY MATRIX 
ACCESSORY MINERALS: QUARTZ SAND-02X, CLAY-02X 
OTHER FEATURES: HIGH RECRYSTALLIZATION, MUDDY 
FOSSILS: FOSSIL FRAGMENTS, MOLLUSKS, ECHINOID, BRYOZOA 
BENTHIC FORAMINIFERA 
ALSO CORAL FRAGMENTS AND FOSSIL MOLDS 

-I: 
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134 - 144 AS ABOVE 

144 - 166 NO SAMPLES 

166 - 176 LIMESTONE; PINKISH GRAY 
25X POROSITY: INTERGRANULAR 
GRAIN TYPE: BIOGENIC, SKELETAL, CALCILUTITE 
95X ALLOCHEMICAL CONSTITUENTS 
GRAIN SIZE: VERY COARSE; RANGE: VERY FINE TO GRANULE 
UNCONSOLIDATED 
OTHER FEATURES: HIGH RECRYSTALLIZATION 
FOSSILS: FOSSIL FRAGMENTS, MOLLUSKS, BENTHIC FORAMINIFERA 
BRYOZOA 
FOSSILIFEROUS; CLEAN, FORAMINIFEROUS, CALCARENITE INDEX 
FOSSILS: L. MANTELLI. QUARTZ SAND <1X 

176 - 185 AS ABOVE 

185 - 187 NO SAMPLES 

187 - 197 LIMESTONE; YHITE TO PINKISH GRAY 
25X POROSITY: INTERGRANULAR 
GRAIN TYPE: BIOGENIC, SKELETAL, CALCILUTITE 
95X ALLOCHEMICAL CONSTITUENTS 
GRAIN SiZE: VERY COARSE; RANGE: VERY FINE TO GRAVEL 
POOR I NDURA TI ON 
OTHER FEATURES: HIGH RECRYSTALLIZATION 
FOSSILS: BENTHIC FORAMINIFERA, FOSSIL FRAGMENTS, BRYOZOA 
ECHINOID, MOLLUSKS 
VERY LARGE LEPS PLENTIFUL; QUARTZ SAND <1X ·INDEX FOSSILS AS 
ABOVE 

197 - 208 LIMESTONE; YHITE TO PINKISH GRAY 
20X POROSITY: INTERGRANULAR 
GRAIN TYPE: BIOGENIC, SKELETAL, CALCILUTITE 
95X ALLOCHEMICAL CONSTITUENTS 
GRAIN SIZE: GRANULE; RANGE: VERY FINE TO GRAVEL 
POOR INDURATION 
CEMENT TYPE(S): SPARRY CALCITE CEMENT, CALCILUTITE MATRIX 
OTHER FEATURES: HIGH RECRYSTALLIZATION 
FOSSILS: BENTHIC FORAMINIFERA, FOSSIL FRAGMENTS, BRYOZOA 
ECHINOID, CORAL 
OCCASIONAL PINPOINT VUGS IN AGGREGATES 

208 - 218 AS ABOVE 

I 
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218 - 229 LIMESTONE; ~HITE TO PINKISH GRAY 
20X POROSITY: INTERGRANULAR 
GRAIN TYPE: BIOGENIC, SKELETAL, CALCILUTITE 
BOX ALLOCHEMICAL CONSTITUENTS 
GRAIN SIZE: GRANULE; RANGE: VERY FINE TO GRAVEL 
POOR INDURATION 
CEMENT TYPE(S): SPARRY CALCITE CEMENT, CALCILUTITE MATRIX 
OTHER FEATURES: HIGH RECRYSTALLIZATION 
FOSSILS: BENTHIC FORAMINIFERA, FOSSIL FRAGMENTS, BRYOZOA 
ALGAE, CORAL 
ALSO FRAGMENTS OF GASTROPOD MOLDS; INDEX FOSSILS GYPSINA 
AND LEPS. 

229 - 239 LIMESTONE; PINKISH GRAY TO ~HITE 
1SX POROSITY: INTERGRANULARi INTERCRYSTALLINE 
GRAIN TYPE: BIOGENIC, SKELETAL, CALCILUTITE 
65X ALLOCHEMICAL CONSTITUENTS 
GRAIN SIZE: VERY COARSE; RANGE: MICROCRYSTALLINE TO GRAVEL 
MODERATE INDURATION 
CEMENT TYPE(S): SPARRY CALCITE CEMENT, CALCILUTITE 'MATRIX 
ACCESSORY MINERALS: SPAR-10X 
OTHER FEATURES: HIGH RECRYSTALLIZATION 
FOSSILS: BENTHIC FORAMINIFERA, FOSSIL FRAGMENTS, ALGAE 
CORAL, BRYOZOA 
AS ABOVE BUT MORE CRYSTALLINE CALCITE 

239 - 249 DOLOSTONE; LIGHT OLIVE GRAY TO YELL~ISH GRAY 
10X POROSITY: PIN POINT VUGS, VUGULAR, INTERCRYSTALLINE 
SO-90X ALTERED; SUBHEDRAL 
GRAIN SIZE: VERY FINE; RANGE: MICROCRYSTALLINE TO GRANULE 
GOOD INDURATION 
CEMENT TYPE(S): DOLOMITE CEMENT, SPARRY CALCITE CEMENT 
ACCESSORY MINERALS: LIMESTONE-20X 
OTHER FEATURES: SUCROSIC, HIGH RECRYSTALLIZATION 
FOSSILS: BENTHIC FORAMINIFERA, FOSSIL FRAGMENTS 
FIST DOLOSTONE CONTACT, PLUS CAVINGS FROM ABOVE 

249 TOTAL DEPTH 

" 
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Northwest Florida Water Management District 

3ite ID #: 303101085361401 
veIl Name: GOLF LAKE 
)wner Name: NWFWMD, 
:ontact: BUREAU OF GROUND WATER 
\ddress: RT 1 BOX 3100 

Type: G Key: 5957 
Map #: 62658 

:ity: HAVANA State: FL Zip: 32333 
:ounty: 133 Phone: 90~-539-5999 
~atitude: 303101.594 Longitude: 853614.321 
tIethod: 2 Accy: .1 
~and Net Location: AACS001T01NR14W Elevation: 106.24 
~ocation Map: GAP LAKE FL GW Region: 3 

Jse of Site: M Use of Water: MO 

--:::1- -

---------------------------------------------------~~----------------
veIl Depth: 311 
tiP Distance From LSD: 1.99 
30urce 1: S 
nnish: X 
)ate of Construction: 13-JUN-96 
3creen Length: 
3creened Intervals: 

~ater Level: -46.71 
30urce 2: S 

{ydrogeologic Units: A 

rype of Lift: N 
{orsepower: 
'lormal Yield: 
30urce 3: 
3tatic Level: 
Jrawdown: 
3pecific Capacity 

IELD WATER QUALITY 
remperature: 
3pecific Conductance: 

:onsumptive Use Permit #: 
PI Geological Survey #: 
JEP PWSID #: 
Project #'s: 54 
3eophysical Log #: 55 
~vailable LOG Data: C J E B 

Depth Of Casing: 246 
Diameter: 4 
Casing Material: S 
Driller License #: 2226 
Method of Construction: C 

Measure Date: 11~JUL-96 
Method 2: S 

Stratigraphic Units: 

Type of Power: 
Pump Intake: 
Test Discharge: 
Method of Measurement: 
Pumping Level: 
Hours Pumped: 

Date of Sample: 
pH: 
Chloride: 

Construction Permit #: 9601389 
Abandonment Permit #: 
Well Tag #: AAA1215 

Depth Logged: 311 

Data Reliability: C Visited By: C.RICHARDS 
Date Visited 13-JUN-96 
Data Entry By: CR Date Entered: 22-JUL-96 
~mbient Codes: 
em: **(C.RICHARDS,22-JUL-96) AKA WELL #6;MP = TOP OF 4 INCH STEEL 

CASING = ~1.99 FT LSD;MP ELEVATION = 108.23;ELEVATION LEVELED BY 
NWFWMD NGVD 1929 

/ 



Northwest Florida Water Management District 

Site ID #: 303043085334501 
Well Name: BLACKWATER SLOUGH 
Owner Name: NWFWMD, 
Contact: BUREAU OF GROUND WATER 
~ddress: RT 1 BOX 3100 

Type: G Key: 5956 
Map #: 62657 

City: HAVANA State: FL Zip: 32333 
County: 133 Phone: 904-539-5999 · 
Latitude: 303043.215 Longitude: 853345.003 
Method: 2 Accy: .1 
Land Net Location: DDCS005T01NR13W Elevation: 85.09 
Location Map: GAP LAKE FL GW Region: 3 

Use of Site: M Use of Water: MO 
--------------------------------------------------- ~~----------------
Well Depth: 240 
MP Distance From LSD: 2.12 
Source 1: S 
Finish: X 
Date of Construction: 17-JUN-96 
Screen Length: 
Screened Intervals: 

Water Level: -21.67 
Source 2: S 

Hydrogeologic Units: A 

Type of Lift: N 
Horsepower: 
Normal Yield: 
Source 3: 
Static Level: 
Drawdown: 
Specific Capacity 

'IELD WATER QUALITY 
Temperature: 
Specific Conductance: 

Consumptive Use Permit #: 
FI Geological Survey #: 
DEP PWSID #: 
Project #'s: 54 
Geophysical Log #: 56 
Available LOG Data: C J E B 

Depth Of Casing: 157 
Diameter: 4 
Casing Material: S 
Driller License #: 2226 
Method of Construction: C 

Measure Date: 11-JUL-96 
Method 2: S 

Stratigraphic Units: 

Type of Power: 
Pump Intake: 
Test Discharge: 
Method of Measurement: 
Pumping Level: 
Hours Pumped: 

Date of Sample: 
pH: 
Chloride: 

Construction Permit #: 9601390 
Abandonment Permit #: 
Well Tag #: AAA1216 

Depth Logged: 240 

------------------------------------------------------ ---------------
Data Reliability: C Visited By: C.RICHARDS 
Date Visited 17-JUN-96 
Data Entry By: CR Date Entered: 22-JUL-96 
Ambient Codes: 
~em : * * (C. RICHARDS, 22 - JUL - 96) AKA WELL #7; MP = TOP OF 4 INCH STEEL 

CASING = .+2.12 FT LSD; MP ELEVATION = 87.21 FT,ELEVATION LEVELED 
BY NWFWMD NGVD 1929. 

" 



Northwest Florida Water Management District 

3ite ID #: 303131085290801 
qell Name: TRAPP POND FLORIDAN 
)wner Name: NWFWMD, 
~ontact: BUREAU OF GROUND WATER 
~ddress: RT.1 BOX 3100 

Type: G Key: 5950 
Map #: 62651 

~ity:HAVANA State: FL Zip: 32333 
~ounty: 5 Phone: 904-539-5999 
~atitude: 303131.838 Longitude: 852908.05 
-iethod: 2 Accy: .1 
~and Net .Location: CCCS031T02NR12W Elevation: 155 
~ocation Map: COMPASS LAKE FL GW Region: 3 

~ -- ,.J - -

------------------------------------------------------ ---------------
Jse of Site: M Use of Water: MO 
--------------------------------------------------- ~-----------------
qell Depth: 331 
-iP Distance From LSD: 2.1 
Source 1: S 
:;'inish: X 
)ate of Construction: 19-JUN-96 
Screen Length: 
Screened Intervals: 

qater Level: -97.39 
Source 2: S 

~ydrogeologic Units: A 

rype of Lift: N 
~orsepower: 

~ormal Yield: 
Source 3: 
Static Level: 
Drawdown: 
Specific Capacity 

IELD WATER QUALITY 
remperature: 
Specific Conductance: 

Consumptive Use Permit #: 
F'l Geological Survey #: W17438 
DEP PWSID #: 
Project #'s: 54 
3eophysical Log #: 60 
~vailable LOG Data: C J E B 

Depth Of Casing: 224 
Diameter: 4 
Cas~ng Material: S 
Driller License #: 2226 
Method of .Construction: C 

Measure Date: 15-JUL-06 
Method 2: S 

Stratigraphic Units: 

Type of Power: 
Pump Intake: 
Test Discharge: 
Method of Measurement: 
Pumping Level: 
Hours Pumped: 

Date of Sample: 
pH: 
Chloride: 

Construction Permit #: 9601384 
Abandonment Permit #: 
Well Tag #: AAA1221 

Depth Logged: 331 

Data Reliability: C Visited By: C.RICHARDS 
Date Visited 19-JUN-96 
Data Entry By: CR Date Entered: 18-JUL-96 
~mbient Codes: 
em: **(C.RICHARDS,18-JUL-96) AKA WELL #ll;MP = TOP OF 4 INCH STEEL 

CASING = .+2.1 FT LSD; ELEVATION FROM GPS LOCATION AND TOPO SHEET 



APPENDIXC 

Average Pumpage for June, July and August 1996 as Used in the Model 
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W£LL NA ME FLORIDA NWFWMD COUNTY LATITUDE LONGITUDE PUMPAGE: SOURCE OF ., UNIQUE KEY .I.D. GAUDAY PUMPAGE 
WELL I.D. 

, 
~t-y, DATA" 

PANAMA CITY BCH #9 AAA1183 743 BAY 301354 855242 629 141 0 
PANAMA CITY BCH #12 AAA1186 794 BAY 301450.9 855502.3 58189 1 0 
PANAMA CITY BCH #13 AAA 11 87 765 BAY 301429.949 855252.326 515957 0 
ARIZONA CHEMICAL #2 415 BAY 300815 853715 480630 0 
LYNN HAYEN WELL #1 AAA7566 773 BAY 30 1429 853855 472840 0 
LYNN HAYEN WELL #4 760 BAY 3014 14 853853 472840 0 
LYNN HAYEN #5 AAA7569 718 BAY 30 1326 853930 472840 0 
LYNN HAYEN #3 AAA7567 6043 BAY 301445 853850 472840 0 
PANAMA CITY BCH #3 AAA II 77 756 BAY 301409 8553 17 446293 0 
PANAMA CITY BCH #4 AAA 1178 745 BAY 301359 855332 441467 0 
PANAMA CITY BCH #1 AAA1175 739 BAY 301346.4 855325.4 438728 0 
WASTE ENERGY #1 835 BAY 301612 853 130 350000 E 
PANAMA CITY BCH #10 AAA 1184 768 BAY 301425 855424 319163 0 
TYNDALL GC #1-3010 358 BAY 300630 854017 318676 0 
STONE CONTAINER #5 AAA9308 430 BAY 300834 853722 241207 0 
TYNDALL GC #3-#3071 379 BAY 300649 854057 211573 0 
MEXICO BEACH #2 AAA045 0 207 BAY 295645 .150 852429.060 2 11 065 0 
MEXICO BEACH #1 205 BAY 295645 852439 195728 0 
BAY POINT GC #1 449 BAY 300855 854429 169000 E 
TYNDALL GC #2-#3019 6060 BAY 300600 854000 162978 0 
PANAMA CITY BCH #5 AAA1l 79 684 BAY 301223 855008 142228 0 
US NAVY COASTAL #1 627 BAY 301 109 85453 1 123620 0 

I, LANSING SMITH #2 AAA659 1 842 BAY 301615.532 854139.725 116667 E 
LANSING SMITH #1 AAA6592 843 BAY 301615.601 854 153.514 116667 E 
LANSING SMITH #3 AAA6590 834 BAY 301607.736 854 153 .877 116667 E 

PANAMA CITY BCH #6 AAA1180 685 BAY 301224 855037 95946 0 
PANAMA CITY BCH #2 AAA1 176 747 BAY 301402 8553 17 77446 0 
MIDWEST PIPE #1 599 BAY 301045 854342 75000 E 
PANAMA CITY BCH #11 AAA1185 681 BAY 301218 854937 6426 1 0 
SANDY CREEf( AAA9310 366 BAY 300638 852905 58489 0 
MCCALL SOD FARM #1 AAA049 1 975 BAY 301838.157 85374 1.610 40696 0 
ARIZONA CHEMICAL #1 437 BAY 300842 85370 1 27435 0 
SURFSIDE SCHOOL #1 690 BAY 301228 855 113 2 11 30 0 
SIGNAL RILL GC #2 6061 BAY 301040 854730 11663 0 
SIGNAL HILL GC #3 6062 BAY 30104 1 854735 5087 0 
CITY SPORTS #1 5066 BAY 301455 853 100 1604 0 
SEWAGE PLANT #1 103 GULF 294949 ' 85 1814 455491 0 
PORT ST. JOE #3 AAA04 19 95 GULF 294936 85 1750 433526 0 
SEWAGE PLANT #3 98 GULF 294940 8518 18 303661 0 .•. 

PORT ST. J OE #1 AAA225 1 92 GULF 294933 851803 296066 0 
SYL V ACHEM #3 WEST 99 GULF 294940 851837 28 1522 0 
SYLVACHEM#1 EAST 6045 GULF 294905 851830 281522 0 
WEWAHITCHKA AAA8325 37 1 GULF 300644 851 146 145500 E 

WEWAHITCHKA #3 357 GULF 300629 851207 145500 E 
PRISON SITE #2 597 GULF 301044 851537 91950 0 
PRISON SITE #1 AAA8329 596 GULF 301044 851604 91950 0 
RAFFIELDS 105 GULF 294953 85 1844 49300 E 
MARIANNA#6 5044 JACKSON 304727 85 1405 378728 0 •.. 
MARIANNA #5 AAA8680 4953 JACKSON 304630 85132 1 300196 0 
MARlANNA#1 5028 JACKSON 304712 851514 164196 0 
DELTONA CORP. AAA0485 3786 WASHINGTON 303413.994 853420.072 257033 0 
CHIPLEY#2 AAA5 165 5002 WASHINGTON 304654.3 853214.5 227500 E 
CHIPLEY#3 AAA6643 5833 WASHINGTON 304644.8 8532 19.4 227500 E 

CHIPLEY #1 AAA5 164 5834 WASHINGTON 304526.3 853 111.8 227500 E 
CHIPLEY#4 AAA5 163 5835 WASHINGTON 304654.3 853 122.8 227500 E 

~ 

SOUTHERN STATES U.#4 5994 WASHINGTON 303436 853354 166087 0 
WCI #2 AAA0484 33 12 WASHINGTON 303103.576 853930.752 104457 0 
WCI #1 3313 WASHINGTON 303114 853949 87870 0 
VERNON #1 AAA0482 4244 WASHINGTON 303732.4 854242.5 5695 1 0 
VERNON #2 

, 
AAA5159 5998 W ASHIN"gTON 303732.3 854242.6 5695 1 0 

~ 

WAUSAU#2 AAA6644 4292 WASHINGTON 303808.683 8535 19.287 49000 E 
DYSON #2 AAA6649 40 14 WASHINGTON 303537.338 854708.125 40261 0 
SOUTHERN STATES U.#5 AAA1095 595 1 WASHINGTON 303332.5812 853147.047 11304 0 
DYSON #1 AAA665 0 4074 WASHINGTON 303533.968 854723.414 7435 0 
SOUTHERN STATES U.#1 AAA5 155 5993 WASHINGTON 303239.300 853551 .800 163 0 

• 0 : OWNER SUPPLIED E: ESTIMATED, PERMITTED ADR USED LatJtude/Longltude Datum: NAD27 


