ZUSGS

science for a changing world

U.S. Department of the Interior Prepared in cooperation with Scientific Investigations Report 2014-5029

U.S. Geological Survey Broward County, Florida Plate 3 of 3
Pamphlet accompanies map

Z VA
SOUTH NORTH

3.1 Miles 3.9 Miles i 1.1 Miles 6.1 Miles 3.2 Miles 1.2 Miles ,
Tie well with Tie well with
. . F . section A-A’
EA-I\%l?I\ZlBS,L(SsIthf15t) Eéﬁgalfsétffm) secmln «c (G-2986 (site 9) 1
: 9.4 fee : 6.4 feet - NTE LANDMSL: 13 feet (G-2968 (site 8)
GR shallow (HAL-RO1) G-2970 (site 12) G-2938 (BF-1, W-17013, site 6) BCN I1(§|te " GR shallow, in GAPI Sonic DT 1 LANDMSL: 12.5 feet
0 in GAPI 200 GR shallow from G-2962, LANDMSL: 8.2 feet LANDMSL: 9.38 feet LANDMSL: 14.35 feet - - 150 onic DT, in psec/ft " i
» | XCAL shallow, in inches . 2 o GAP] 50 = o—— : 9.38 fee . y § - GR (spliced), in GAP|150 160 RILML i o 60| | € o I GR, in GAPI -
o 5 c © S i = - 3 = = oo 10 o RILvI Anonm-m__ | | 3 o =
5 € |"YcAL shallow, in inches - = Bt GR deep, in GAPI X Sonic DT shallow from g 2 N = 200 Sonic DT, in psec/ft = S E % & | GR(spliced), in GAPI 5 & 5 | XCAL shallow, in inches = o 1002 S | & | XCALshallow, in inches S
232 @ ’ 60 = S © £2 10 - 100 g G : ft g g 35 CAL, ininches >~ 70 ' 70 A o gE - o 230 100 > = = OYCAL hallow. in inch 30 S RLL3, in ohm-m S5 E5 (5 75 > = =
= E |BRlspliced) deep,in BAPI| 5 Ee i £s g [ao OB )3 g =2 ] RSN, inohm-m |9 £ =z g g £ 2 | XCAL(spliced), ininches | 3 Sonic DT, in usec/t |3 3 R — I W & | £p | YCALshallow,ininches | 2 S
£5 [ : ol £ oo 22 L = : . = - 2 i S : E = GR, in GAPI S S £5 ' £ ' 3 z i = RILD, in ohm- =S |54 — £ S 2
2z - XCAL (sp_hct;d) deep, 30 S Sonic DT (spliced), §§ g 2 _g - XCAL, ininches - = Sonic DT deep, in usec/ft _§ %L; 3008pont?:m“isvgﬁ';entlagbo £ RLL i ofimem 15 u_?i % €515 70 % Sonic DT, in psec/ft % =3 [0 . 0 B 140 m 5 2 i XCAL (ijneienpc(hsepllced), - - in ohm-m =€ %:_; 5 XCAL, in inches = Sonic DT, in usec/ft |2 E‘”
Land surface 2 | veAL(splived) dee in psec/ft CEE = YCAL,in inches 00 1= S 2 | Spontaneous potential 0 HER SE |  Ccaliper,ininches 120 || < = 3 | YCAL (spliced), in inches s = | YCAL deep (spliced), 120 T |72 [__veALininches o Yz Land surface
\ E b 160 120 60 ' 2 T ; 120 z 20 30 120 £ = |0 70 120 0 ininches 2 < [0 120 = |/
e e e e e e e i P n2"|]||m|m||lhv|0|t|s|2|30 I N N NS5 S L L L I E—ET oprrrrrrrrr L T T T O TTTTg TTTT TTTTrrT
Datum "P;P.“ “:“ T R B B e B —— ] — ——— — ———— — Datum
NGVD 29 [ = EEERK u - - - - 1 IMEIREES - R - 1 NGvVD29
B P P = | = - = - s o 00 - _|
| : [p[ £ Ir] 1 ~ : : L ~ — — : _
u C TF] %] - u u u - j N S u EPEIEDE u + | 7
- N R T - = = - N § LT N - - : .
100 - 100 By = 100 100 100 [ _ 1 1\ \“\ 1\ \“\ L N = ] T 100
- — : * T“: : : : | : T 1T T T : & — : 1~
- - PSP n . . . u RS n - T : -
[ N é{TiEh{%V_ — B N B — ““‘ ““‘ = < = ¥: ]
[ - IR I o C C - - [TIT 1 B = B s ] l
200 = 200 Tl 200 |- 200 200 - ALY : " 200 |- ﬁ 200 i 3 A
E - SR = = = - - [T T N 1 - = 5 1~
- - R C - - ) . N [ T[] n B i : N
B - Iy - L - - - | LT T ] - B = ] —
R : Lo e B C C C B ‘\‘\‘ ‘\‘\‘ — - i ] i
- - s N . . == - u LT C u = : -
[ C ERIEERIE - - C < C L - - - £ ] _
= 300 G u 300 BN 300 system 300 - T 300 7 300 Z: 5 .
300 — - ITET 300 - - - - [TITT] - 7 - eIl — 300
B - P L[] - - C - N N [T 1 N - IR -
- n ieaste n i i o i i - T n n LT :
B : A EEEIE C : : . : : B _ n n 1 I 1 [ ]
= - u - - o C / T - r ry - | TITT] - :§ ] “ l H -

- - - u - - : - r u [ TTITT B B TP [P & .
o | fOF - 400 400 [ - Peace River 400 wr = 400 40 L EHRER | 3 a0
— = = C C = = 1 = ‘ R - R : = EREEE -

B r r - - C C Formation C Lithologic - C | L L = IRRERE .

B C C - - C C (? --Upper boundary not determined) - description | - — C C C C .

[ - - - - L - - notused |.- _ - - - / - - H
B C C - - - - C : C - - - - et e - - _

- 500 Lo 500 500 ) 500 |- - 500 |- L - 500 - ]

—500 — — = L L B B - - L L L L L L — -500
[ - — o o C C C — C ~ o — — - - _

N - - : : C C \ 4 C T T 1] = Lithologic : : : : : : 7
- - C - : - - - A - L description = = = = - — — .

- - 3 - - - - - - oo S SR ERE - | - S S R S :

__ 600 % 600 — — 600 - { - {2 600 - 600 B g _ 600 B N 600 N D—— __

0 e C 5 L - - - u - - = T - - E - 3 [ — 7 60
| | e L B B - | | B S B _ 3 N _ 2] - ]

- - g r - 3 F - - - - g [ - s - 5 [ ]

B B 5 [ = 1 = L LS L — S = = o = = _

u L % & L %* - g8 - g r - u s C - c C - 5 [ —— ]

[ - - L L - ° r - S [ - E [ -

B 700 _ % r - é - 700 L § B 700 J é’ 700 = 700 2 E 1
- 9 700 = * n = 700 ~ N S N B 5 N _ 2 C 7
—700 B : g : — ; — | g . B - — E — — g — - _8 - ] —700
- u 5 L - 3 - j=4 Upper Arcadia - Intermediate - 5 b - S - & 4 ]
| | L o B - S - — _ - | | | =g L | > - 1
- - - N s - 8 Formation - confining unit N N - s N £ F .

[ C C - s L o C B — - = - - F _

— g — B > B | L _ ] - _ _ 7]
= 800 |- - - -k 800 |- £ 800 [- 800 - o 800 |- - - - _
~800 [— - i - 800 n : - 5 - - 1T n é’ :% — 800
u * AT * o ‘)“2 - - - C E = u Erors - .
- - e gt - RIS | - - C - u [T IT] u .
- 900 s oy aoe - X AR CER * - 900 —— 900 0T o 900 = | _
~900 [~ =3 - - * s T LA =T - — T Y - - Eauks n T T — a0
- - R u e AT e - —< | Arcadia sequenceiS and 4 (AR3, AR4) A - n R I R = S ([T .
[ - fh [ ¢ fh C EREEN é """"""" P s T e v T A Lower Arcadia - u L oL r ] | ]
- Bad TR * X SEAR N . - == | T T - == e AL sl - | ]
- — S ) GBS [P [7] & L . Formation @ = = Tt e T B T e e ieieiieieiee ittt A 4 ~ DEETE C 5
- P oS EEREE — C Arcadia sequences 1 and 2 (AR1, AR2) L [ PR IXE - 7
?3 - 1,000 = AENGE S[o o] — 1,000 1,000 1,000 T 1,000 = N Y
o 1000 — = 1 PR ? IGEMRE A SR - - U N [ TIIT] ‘ — 100 o
> R pLt R[] A e ——1 | |l T - 1 + : pper B ;‘ ; ‘; ;‘ ; ‘; K [ - =
o N LTI ST TP ] I L - , Avon ParkseqfenceZ(APZ) = - ; R A L | ] o
B 2 T 1 e O S ! - { - [ ? -
§ - AN Tﬁ‘l‘ﬂ‘ii%‘_ = = . UPPer Avon Park - - :\P% \: :P% \: ________ o - ‘ ] §
= L — - — | P T e O | —
S - BENEE FEEAK % - Formation i { - ? \‘PP\ ‘\ & ‘\ A N O B _% { ‘ ] 3
= - L o N B o . 1,100 )£ " et | 1,100 ] @
2 0 [F P i 1100 = 1100 Floridan B RN - | — 110 2
=k - Rt IEl C REEGE == - - . ' u [P1_I°] K | 4" -
@ - n SRR — - GiaRciia - - : n EEEEN —T | . @
2L a - =Ll - PR TP - - \/ - - R = = / o ! . =
- = - o o o . — — - P P ) —] ~
D = - o M - IEIEIIE] - - A = ——— = _ [ — @
= - - T - T =] - - g - § § —— i - §§ TP S - ‘\ n =
— — | Plo P o = = S — | P P > | —
= u N [T [+] - BT 1200 E N < Avon Park sequence 1 (AP1) - L LLLL] IS 1.200 PL TIP3 il 1,200 \ - =
= 1,200 e 1.200 ILENLE 200 |- - 3 1,200 el C RN N = C | =
-1,200 — : J‘Pp\dﬁ J\PW é C REREE T - - ‘? C \‘ \‘ \‘ \‘ \‘ \‘ ~ “PF‘"‘ “PF‘"‘ <5; C ‘\ —] —1.200
= - [T TP £ - ity 3 - - = - [1-[1 - N - | .
N - oL 3 - LT - - = - }‘G} ‘} H ‘} - ERECN é - : .
| | wW W — | | | G IS — — |
- - M LI T é TeeTew - - § ] C [T 1] . el LIl i . } ]
- 1300 N = B[] 1300 | - < ! Upper-middle Avon Park L300 b [ [Ts[ [ 1,300 LRELE 1300 | .
S CIvE D 0 W IR - - P-base unirown Formation E [ TIel T - T B - - 1300
- - e —-= FAT T3l ] - - - 5[ [ 15[ [+ . — [P T IPL ] _ =
- - T = oL Tl - - - o]~ Io] - Middle B LIl C ) .
- - P g L — & mma - - - ENNENIG semiconfining unit 1 u — - | ]
| L ML T W] I NEEEE - - L = — [FT 7] I~ _|
= = SN — L] [v] - - - e [ Tal - B [F[ [ Te[ ] 1,400 =~ | L1 -
— 1400 = q A T | — 1400 EEEER 1,400 - - \ 4 1,400 ‘E‘ i ‘E‘ i 1,400 |- 1 [F] ) _ — ]
~1,400 — L — — — ' [F] [®] ~— - - - o7 o] [ [p[ [ Tr] | Lithologic description from Camp, Dresser, and McKee, Inc. (2010) — -1,400
— — o i / ‘P‘ 4 ‘P‘ + \ A — ‘ ‘ ‘ ‘ ‘ ‘ | ‘ P ‘ ‘ P ‘ .
N B S <é == e —~ - - N SRR - e .
B - [T To] — EEEE ~ — — - - - ]
- - i AENGE —_ - - - e, N R -
- - SR e S[P ] o7] ~ - el Lol - EEEEN -
n N INEE T = Rl 3] ~ g _é{ - < = EREERI N ; ARNEINE -
- - L L d\P\d\ d\PM 1500 S ~— = s ERREE e 1,500 P P -
1,500 < AT T — 1500 [Pl o[P] ’ ~ 1,500 EEEEE v = [o] [P]
-1,500 [— ] o = e [p[ 4 ]r] ¢ B B ~— ' = [T [ ] = V/ EREEN — -1,500
— = B ‘ P ‘ ‘ P ‘ I I~ \ — ‘ ‘ ‘ ‘ ‘ ‘ | ‘ P ‘ ‘ P ‘ ]
n INET = SidmEa - - —~ - A admmiay ]
- I —= BT T 7 ] - - -~ - 5T Avon Park n ANNER .
| = 55 <:> JP\AJP\:& —— __% 3 ;} - = — L CRECE er b B [PT _TP] _
N AR ;_P e ET T 1171 Co b ———— C [c]_Lc] Permeable zone - R mmial .
- 1,600 Immidn 1,600 d\‘MT«‘\ d\‘MP\J\ * Flowmeter and borehole fluid data not collected \ T 1,600 F—= : EREE 1,600 ‘\PP‘ \‘ ‘\1 \‘ .
~1,600 [— ' FLLIL] “i ' REsEE ~ — TR Lithologic|__ - A N [FLITe[ ] — ~1600
| <[P o P p — P i B '
N \‘PF\’ ‘\ \‘PL‘\ z.- ST e ~— —_ L description \‘G\ ‘\ \‘G\ ‘\ L — C “ ‘ “ “ ‘ “ —_— _
- Mo Mo . C notused [TT —_— L _— - .
- T - Lower-middle Avon Park ~ - EHEH L — - [FL [Tel | —_ ]
N AREIR oy ) ~ - Al er . - - —_— ]
- i~y T Formation ~~ — N ML ¢ prackish groundwater - — - § S —_— — ]
- = - BEMRE - - MM T Base OTVT7" " — — 1700 E EREEN — — .
- | 1700 o — 1,700 B <1200 N FLLLT —_— E LANNEY = ]
—1.700 AEEEE = e Emae ST T - - T ~1.700
B d\PP\ d\PP\ ir [ ME o[ L i \ E \ n \‘p\ ‘\ \‘p\ ‘\ _
B PP P z 4 B P P - P P B
— — ERNEN -
P P §§ - - S IS B —
u EAMLaE S - el lcl C Imma -
= = — . . . B P P -
- 1,800 T}*‘i j’}é = 1800 1,800 - A Middle 1,800 - P TTRL] ]
1,800 = AZEGOE = ' - A LI semiconfining unit 2 u LAl — -1,800
il & -
B [ME P g C . . }C}\} }E}\} - | \‘PF\"\ \‘PF\"\ ]
| | \‘PF\’ ﬁ \‘PF\' ‘4 ‘E L LIthO!OgIC [c] [l N EEEEN ]
- R FLTIA ] | - description| B - B ]
Ple [Pe 1 —
- n Eaeiias ! A4 - i —= 1,900 | ( L .
| 1 ’900 hd < < 1 ,900 . . N0 B N B i B P P -
~1,900 - e / =~ | 1.900 S A C Cihologic |+ < > T = — 1,900
- < ARG - description [ T 74 ] L ]
— — [PT TP] L F T T T — 7
R TR \‘P\idﬁ( \‘@id% - notused o - J % .
_ B AN C M [ ] N
- A A - A Tl — ]
: i 4 e ; - R ——— .
-2,000 [— J 7T i —L T Lithologic W W 8020 80°10 —] —2.000
4 J P — . N N |
— = | — description L T E =
- h— Lower Avon Park - S - 'mt%< .
R 3 = H : M T M ] i
— e ~ ?? °20' F= m
= — - TT T = 26°20 BROWARD PB-1775 ]
2,100 S AN il = 2100 — 2 — 2,100
E FLLTeL ] AP Sm—— 1
N G CiaNcha - — Sawgrass Expressway a
u AEEREN [l o[F ] : :
u [F]_[*] - ~ g E - ]
—2,200 * Upper boundaries of Arcadia Formation, lower Arcadia Formation, ¥ Upper boundaries of lithostratigraphic units from well G-2962 at same site. C L Lower Floridan { ; ‘\WW‘\‘ ‘\WM % | 2200
— and Arcadia sequence 2 from well HAL-RO1 at same site. Upper boundary * Lithologic descriptions are from G-2962 for 0 to 1,800 feet and — — confining unit S T R I L L1l —
o _ of Avon Park Formation from well G-2974 at same site. from G-2961 for 1,800 to 2,160 feet and are from Hazen and Sawyer, P.C. (2003) - - * Flow zones determined above 1,880 feet from geophysical data collected in .
[ Lithologic description from Hazen and Sawyer, P.C. (2007)  / Coo bl Cooo o af 01 BCN-M3 and BCN-M4, and below 1,940 feet from BCN-I1 ]
- * Flow zones determined from geophysical data collected in G-2940 and G-2939 monitoring wells, Lithologic description from Geraghty and Miller, Inc. (1990a) 2300 5y (1 (1 T | ]
— and from a packer hydraulic test in G-2938 for the Lower Floridan aquifer, uppermost major permeable zone. . : -
-2,300 — % 3 Upper boundary for Avon Park sequence 1 from sonic geophysical data — —2,300
B Upper boundary for Avon Park sequence 1 from digital optical borehole image data collected in well G-2940 at the same site collected in well G-2969 at the same site N
N Lithologic description for interval from 0 to 1,035 feet below land surface is from thhfolog|_c ?escrt|[[])_tlor][fgrllntervgl(fjron_w 8f00 toé,SOO fget below Iaénd 7
B Florida Geological Survey for W-17013 (G-2938) at URL http://www.dep.state.fl.us/geology/gisdatamaps/litholog-temp.htm; / surtace Is from this study, remainder1s from Lamp, Lresser, an N
McKee, Inc. (2008)
- remainder is from Lukasiewicz (2003). . 7
- o ' — /—R —
~2,400 26710 ~2,400
EXPLANATION LC PR 5
EXPLANATION FOR BOREHOLE GEOPHYSICAL DATA CURVES UN-I 8
Lithostratigraphic and sequence Primary lithology . . >
Hydrogeologic unit stratigraphic unit upper boundaries o - Flow zones evaluated in open hole intervals Abbreviation for . Unit of . G-2981 O
2 d o Z — B ina borehole fl t d fluid i . . Description Description N
1 quartz sand | Quartz sandstone 1 Siltstone = e 1 using borehole flowmeter and fluid properties geophysical tool or device measure =
T > e i v | Claystone No sample eophysical data and shown in the <
Surficial aquifer system Arcadia Formation — ‘ — — Drilled-cutti [ ceorny CAL Caliper in. Inch 5
R T ] F o] No data or lthologi described in this study flow zones column S
=== Lower Arcadia Formation ] Limestone Lime mudstone [T} Wackestone 11 Packstone [c] inst 0 data orithologic American Petroleum Institut
e prai o i i gLy Sravstone bR s Shoun S oapl | Aneren i i 5
Intermediate confining unit rcadia sequences 1an - in depth track of well m—
— Avon Park F ti e . ‘fp‘ “ Interval not evaluated for flow RLN? Resistivity Ion_g n0rm_a1| ohm-m Ohm-meter
von Fark Formation 2 Shell bed Dolomite FT T Floatstone (AM electrode spacing = 64 inches)
. . s [F ] Resistivity short normal
Upper Floridan aquifer == ==" Avon Park sequence 1- RSN2 . ) ohm-m Ohm-meter
? Indicates depth is less certain : : (AM electrode spacing = 16 inches)
2 because well does not have Open hole vere donttod o e e zones RILD? Resistvity induction doep ohmem Ohm-meter
. Middle semiconfining unit ~ --=--- borehole geophysical image log data in':]Ff‘r‘;]af'|°Ver Flow zone interpreted from borehole flowmeter (Deep radius of investigation)
— i i which tiow and fluid properties geophysical data Resistivity induction medium i i
Upper "".dd'e Avon Park Format'."” Accessory lithologic components or modifiers was evaluated Open hole interval over which no flow zones RILM® ‘Me;i””_‘ r?d_i”sl"“""el“igaﬁ"") ohmem ohm-meter 26°00° = ]
Avon Park permeable zone Lower middle Avon Park Formation . _ I — _ were identified RLLS® Sheﬁlsmf”ty at:ro g3 ohm-m Ohm-meter / HAL-RO1 /Z
. . — Lower Avon Park Formation .| Sandy < Silty = Clayey I' 1| Calcareous v v | Chert o Phosphatic ( .a.ow oeuse re.SIS.tMty) G-2973
Lower Floridan gquer o o - L o P Deeper interval not evaluated for flow Sonic DT Sonic interval transit time or usec/ft Microseconds per foot BROWARD |
uppermost major delta t (compensated) - — IAMI-DAIDE
bl ni == ) " i H N . ° X . 7
permeable zone Salinity boundary _ | Sucrosic p Fizzlslisli?érous ® Vl:a%?gsity ’ P%'LT::,E:{ < Crcyrsytsatlz?”(i)rrle // Dolomitic SPorES Spontaneous potential mV Millivolts ——= L /
Lower Floridan aquifer === === Base of brackish groundwater - - y _ali el ] EXPLANATION 0 25 5 MILES
. confining unit o . . XCAL, YCAL (both onXsacr:elzliJ:orl 223%%22?&2 apart) n. Inch Z—7' Stratigraphic and hydrogeologic section line -- this plate l l |
LANDMSL  Altitude of land surface, in .= | Moldic porosity ’ l | l
feet above National Geodetic © !(spliced) indicates more than one data collection interval is included. If intervals overlap, splicing was done at the deepest depth of the upper interval. A—A Stratigraphic and hydrogeologic section line -- other plates 0 2.5 5 KILOMETERS
Vertical Datum of 1929 (NGVD 29). 2Devices run on electrical resistivity tool.
Devices run on dual-induction and shallow resistivity tool. ® (-2973 Well and number

Any use of trade, product, or firm names in this publication is for descriptive purposes only and does not
imply endorsement by the U.S. Government

[ ] [ ] [ ] [ ]

I This map was printed on an electronic plotter directly from digital files. Dimensional calibration may vary

ra I ra I c a n ro e 0 o I c ro SS e c I 0 n s between electronic plotters and between X and Y directions on the same plotter, and paper may change
size due to atmospheric conditions; therefore, scale and proportions may not be true on plots of this map.

For sale by U.S. Geological Survey, Information Services, Box 25286, Federal Center, Denver, CO 80225,
1-888-ASK-USGS

By Digital files available at http:/dx.doi.org/10.3133/sir20145029
- - Suggested Citation: Reese, R.S., and Cunningham, Kevin, 2014, Hydrogeologic framework and geologic
Ro na I d S . Re ese an d Ke"l n J . c unnin g h am structure of the Floridan aquifer system and intermediate confining unit in the Lake Okeechobee area,
Florida: U.S. Geological Survey Scientific Investigations Report 2014-5029
201 4 [http//dx.doi.org/10.3133/sir20145029).

ISSN 2328-0328 (online)



