CONTENTS

Abstract

Introduction, by Garald G. Parker.

Area of investigation.
Purpose of the investigation

Development of the area.

Problems resulting from development

Scope of the investigation.

Previous investigations.......c.ceuieesseennssrearecsanse:

Climate, by G. E. Ferguson,
Introduction

The hydrologic cycle,

Precipitation

Rainfall records,

- Avaiiabifity and publication of records,

Characteristics of rainfall

Annual rainfall,

Areal distribution,

Seasonal distribution,
Storm rainfall

Drought rainfall

Temperature,

Wind

Evaporation and transpiration

General statement,

Evaporation

Evapotranspiration
Conclusion,

Geology, by Garald G. Parker, N. D. Hoy, and M. C. Schmﬁdﬂr

Relationship of geology to study of ground-water resources,

Methods of investigation

General statement

Geologic studies from outcrop data,

Exploratory test-well drilling
The Floridan Plateau

The Ocala anticline,

Stratigraphy and water-bearing characteristics of the formations,

General stat t

Pre-Tertiary rocks,

Tertiary system

General stat t
Eocene series. -

Lake City and Avon Park limestones

Ocala limestone,

Oligocene series,

Suwannee limestone,

Miocene series,

G 1 considerations

Tampa limestone,
Hawthorn formation

Tamiami formation

Pliocene series,

Caloosahatchee marl

Quaternary system..

Pleistocene series,

General stat t,

Fort Thompson formation

Vil



VIII CONTENTS

Page
Geology—Continued
Stratigraphy. and water-bearing characteristics of the formations—Continued
Quaternary system—Continued )
Pleistocene series——Continued
Key Largo limestone.... 99
Anastagga formation, 100
Miami oolite, 102
High terrace deposits, 105
Pamlico sand, 106
Late Pleistocene and Recent deposits, 107
Lake Flirt marl 107
Organic soils, 109
Laterite of the Redlands district 110
Beach sand,, 110
. Late Cenozoic history 111
General statement 111
The Pleistocene or ‘‘Great Ice Age’’ 112
General effect of glacial control of sea level 113
Effects of changing sea levels in southern Florida... 114
Nebraskan glacial age..... 118
Aftonian interglacial age,.. 119
Kansan glacial age,. .- 120
Yarmouth interglacial age......... 120
Illinoian glacial age.. .. 121
Sangamon interglacial age.,.., 121
Wisconsin glacial @BE... .....ieciiiecioereerec s s cesesesseassssessssesosssossessssae 122
Recent epoch 124
Geomorphology, by Garald G, Parker. 127
Factors affecting land forms, 127
Materials composing the land 127
Fluctuating sea level..........cocvremmerecmieiesiesinesnneconns 129
Shoreline proc 129
Climate and vegetation.... - 132
Solution,, 132
Erosion,, 1 134
Marine terraces.... 135
General statement 135
Wicomico terrace,, 136
Penholoway terrace, 137
Kissimmee River basin,....... - 138
Fisheating Creek valley., 138
Talbot terrace 138
Pamlico terrace.......... 140
The sandy flatlands .141
The Okaloacoochee Slough and Devil’s Garden, 142
Allapattah Marsh, Loxahatchee Marsh, and Hungryland Slough...............ovvonn. 143
Sandy flatlands south of Loxahatchee Marsh 143
The Big Cypress Swamp ..144
The Atiantic Coastal Ridge.... 145
Silver Bluff terrace, 146
The Everglades 147
Floor of the Everglades .149
Drainage pattern of the Everglades, 152
Lake Okeechobee, 153
Hillsboro Lakes Marsh..........cocccovvienveverenencenne 154
Coastal marshes and mangrove swamps.... .. 154
The Florida Keys . 155
Ground water, by Garald G. Parker,, 157
Occurrence,, 157
Introduction and general principles 157
Definition of ground water, 157
Nonartesian water and the water table.... 157
Artesian water and the piezometric surface, 158
Methods of investigation 160




CONTENTS

Ground water— Continued
Occurrence—Continued

Nonartesian water......... Seeseeesorssssiseensersnnes

The Biscayne aquifer.

Greater MIAMI GFEA.......couvcerirereereiveercsessicssntsissasssssnsesasiessssssssnsssnnnissaarsisasssssssssssanssanns

Development of wells, é
Eatly supplies,

Effects of drainage

Present supplies....

Atlantic Coastal Ridge south of Greater Miami in Dade County......ccccecvuecurinc
The aquifer and ground water,, ; fesensesbemsenesesensrssssarsesnsssestsssanssssnrsse

Development of wells..
Atlantic Coastal Ridge north of Greater Miami to, and including, Dania in
Broward County........cc.o0s

The aquifer and ground water.

Development of wells,

Atlantic Coastal Ridge in Broward County north of Dania,

The aquifer and ground Water..........uuwiieresresesessisssssissssmmessssassssonss
Effects of drainage

Development of wells..

Atlantic Coastal Ridge in Palm Beach County.

The aquifer and ground water..........

Effects of drainage

Development of wells......
Atlantic Coastal Ridge in Martin County........

The aquifer and ground water.,

Effects of drainage

Development of wells..

Atlantic Coastal Ridge in St. Lucie County.

The aquifer, ground water, and development of wells.......... evreereenns R
The Florida Keys......

The aquifer, ground water, and development of wells...,.covvecrncerenceerniinnnns
The Everglades National Park area.......evessmescrscserismmsnsssosssisencscnens

Area defined...

The aquifer and ground water..

Developmient of wells.....ccoceveivenne .
The lower Everglades, ;

Area defined

The aquifer and ground water.

Development of wells..........

_The area west of Hialeah

Seepage, B
The central Everglades.

Area defined,
. The aquifer and ground water.

Development of wells,

Seepage..

The upper Everglades, N
Area defined,.

The aquifer and ground water.,

Development of wells

Seepage....

The Big Cypress—Devil’s Garden area,

Area defined.......

The aquifer and ground water,

Development of welis...... eeeresesersesereeeee

The Kissimmee valley...... \enessssncsrasnsassansoarsonsnsisnean

Area defined

The aquifer and ground water. :

Development of wells
The high marine terraces east of Kissimmee valley.

Area defined........ .

The aquifer and ground wate

Development of wells...... eveeereseresassareessentesererssbttobL L SR e sne s s s et SRS sesE 10

IX

Page

. 160

160

183
183
183
183
184

184
184
184
185
185

186

186
186
186
186
187

187
187
187
188



X CONTENTS

Ground water——Continued
Occurrence— Continued
Artesian water,
General statement

The Floridan aquifer and aquiclude,
Distribudjpn....
Artesian Pressure......

Yield to wells
Utility

Contamination of nonartesian aquifers by leaky or flowing artesian wells... .

Shallow artesian aquifers
Pleistocene artesian aquifer at Indian Town,
Pliocene and Miocene aquifers at Fort Pierce, St. Lucie County, and in

the Kissimmee valley

Miocene aquifer at Everglades, Collier County
Quantitative studies in the Miami area, by M, A. Warren and Garald G. Parker.......
Introduction,

General statement

Ground-water inventory,

The Biscayne aquifer,
Response to sudden pressure changes,

Pumpage,
Earthquake shocks and passing trains
Variable hydrologic factors affecting the aquifer..
Salt-water encroachment
Perennial yield,
The water table,

General statement

Effect of canals on the water table

Water-table studies of the Miami area,
Water table at low stage, February 3, 1942,
Water table at medium stage, July 26, 1941

* Water table at high stage, September 30, 1940,

Water-table studies of Dade County.
Water table at low stage, May 19, 1945
Water table at medium stage, March 17, 1941
Water table at high stage, September 23, 194D,

Ground-water recharge,

General statement
Definitions,
Water table and rainfall correlations....

Rainfalt and the water table in muck of the Everglades...........ooon...on..
Rainfall and the water table in sand of the Atlantic Coastal Ridge,

Rainfall and the water table in the oolite of the Atlantic Coastal Ridge..
Ground-water discharge,,
General statement,..,,.
Evaporation and transpiration,
Evapotranspiration and discharge studies in Dade County......oeeeeerreeereeerereraeeen
Ground-water discharge studies in the Atlantic Coastal Ridge south of
Kendall
Water-level decline in selected wells of the Atlantic Coastal Ridge.

Ground-water discharge studies in the Atlantic Coastal Ridge north of
Kendall
Estimated ground-water pumpage in Dade County,
Hydrologic properties of water-bearing materials
" “Coefficient of.permeability.
Coefficient of transmissibility
Coefficient of storage,
Solving for T and S by use of the Theis nonequilibrium formula.......................
Large-scale pumping tests......
S 1 pumping test, .
G 551, G 552, and G 553 pumping tests,
G 551 pumping test
G 552 pumping test.
G 553 pumping test

Page

188
188

189

-189

191

191
192
193
193
194

197

'198

218
221



CONTENTS

Ground water— Continued
Quantitative studies in the Miami yaea«—Continued
Large-scale pumping tests—Continued

Conclusions regarding T and S from data obtained from large-scale pumping

tests,

Quantitative studies other than large-scale pumping tests..

F 85 pumping test

G 218 pumping test

Studies of cone of depression in Miami well field

Canal inflow studies

Factors to be considered regarding the proposed well field in the Miami area....,

General analysis.,

Theoretical drawdowns in an infinite aquifer.

Cone of depression in an area in which the aquifer is uniformly recharged......

Evapotranspiration Salvage.........cmimiienns

Infiltration from canals
Conclusions.,

Surface water, by D. B. Bogart and G. E. Ferguson...

Chatacteristics of drainage basins and summaries of gaging-station records...........

Methods of investigation and explanation of data.........
Collection of field data........

Interpretation of data..

Stage records,.

Definition of terms,,

Index of gaging stations....

Basins tributary to Lake Okeechobee............

General drainage system,
Kissimmee River,

Upper Kissimmee basin....

Flood frequency..............

Reedy Creek..

Lower Kissimmee basin....

Flood frequency......

Arbuckle Creek
Istokpoga Canal..

Fisheating Creek

Minor tributaries,

Indian Prairie Canal......

Harmey Pond Canal.........ccoeeurerrenns
Taylor Creek.. .

Lake Okeechobee and principal outflow canals....

Physical features....

Lake-regulation program.,

Caloosahatchee Canal....

St. Lucie Canal.......c.ccveerveensircarssreremsrnsssesssssssiissns

The Everglades and the Atlantic Coastal Ridge..
General drainage features..........

Everglades hydrologic unit

Water control facilities.........ccoceevieieenns .......................

Factors affecting canal capacity

Soil subsidence.........ccoceeiiiinniinen
Bars and shoals......

Aquatic weeds.....

Topographic and geologic factors of water control,

The combined natural and artificial control regimen....

West Palm Beach Canal.......corecerceiisiienmsensieasssessssans

Physical description
Records available,

Flow characteristics........cccoeviennne

Special studies....

Inflow and profile......

Discharge at range line 41-42......

Hillsboro Canal.... .
Physical description

Records available...........

X1

Page

291

. 296

300

301
302.
305
305
307
310
311
313
315
317
317
319
319
-321
321
321
327
330
332
332
332
335
338
338

342
344
347
348
348
351
355
358
358
360
362
362



X111 CONTENTS

R Page
Surface water— Continued .
Characteristics of drainage basins and summaties of gaging-station records—Con.
Hillsboro Canal—Continued

Flow characCteriStiCs.......cocmmvrmmiverreccnsinmsrerensivssssrsnsesssses 369
Special stgdies 373
Pumpini lower reaches...... 373
Seepage in tidal 1€aCh,......cvueevureiiesersesenssseeesseonns 374
North New River Canal.........uiveeeivieininceineseenessecesssesesesnee ‘375
Physical description,. 375
Records available..... 378
Flow characteristics.. 382
Seepage rates, ; 386
South New River Canal 389
Physical deSCription...........ceveeeireerisrnesisnssssessonessesisersnes 389
Records available,............. 391
Flow characteristics, 397
Lower New River basin,, " 399
Physical description., 399
Flow characteristics.. 400
Special studies . 402
General flow distribution,, . 402
Tide stage and discharge relationships.. 404
Miami Canal-—upper and middle reaches. . 406
Physical description...... . 406
Records available..........c.cciivnnrninniciniienneenennsessesrenaes 408
Flow characteristics,................. oer - 411
Lower Miami Canal.........cccoereremrvereeererseererenns 412
Physical description...........ceeverenene 413

* Records available...... e 421
Hydraulic characteristics of headwaters 435
RESEIVOIT AIEA,........ecvvvrrveinreesrensssisseresscsssesessessresssssosenese 435
Storage inflow reach.... -438
Tidal reaches 439
The fundamental tide,, 439
Tide levels... . 441
Tiddl characteristics of sea-level canals “ 444
Tidal fluctuations in Miami Canal 448
Flow characteristics of Miami Canal 458
Computation of discharge by tide-correction method, by C. C. Yonker.............. 471
Physical characteristics of stream 471
Measurements of discharge. R 472
Development of rating curve.,, 475
Special Studies..................cooermeermserrssosessssinns orosnene 476
Storage capacity of reservoir........ ‘476
Seepage rates and profiles in tidal reaches, 478
Backwater effect in tidal reaches.... 481
Well-field area.. 482
Tidal storage of Miami RiVer..........cccovirrnvneernennenrennee e 484
Tamiami Canal................... . - 486
Physical description........ . 487
Records available.... 489
Flow characteri stxcs 495
Seepage rates and profile in lower reaches 501
Secondary canals.,................. . 502
Boynton Canal e 502
Cypress Creek Canal : 505
Tidal canals in the Miami area 508
Areal studies, 509
General study of Everglades, . 510
Area west of Hialeah,........co.ovveeeeriieeeserecsressenesessenessessens : ' 510
Hydrologic studies, by W. B. Langbein.:.... 511
Introduction.., . 511
General hydrology of the area........ ~512
Analysis of climatologic data. e 516

Kissimmee River basin.... 524




CONTENTS

Surface water—Continued
Hydrologic studies——Continued

Kissimmee River basin—-Continued

Explanation of methods,

Separation of direct and base flow
Base storage........

Direct-runoff storage.

Annual runoff analyses

Monthly rainfall-runoff relations..

Water losses and storage,.

Lake Okeechobee....

Everglades area,

Salt-water encroachment, by Garald G. Parker, R. H. Brown, D. B. Bogart, and

S. K. Love,

Source of salt-water contamination.........cccererene

General statement

Atlantic Ocean

Chemical composition of sea water near Miami.........

Specific gravity of sea water.

Biscayne Bay.

Chloride concentrations,

Chemical composition of salt-contaminated waters......

Surface waters,,..

Ground waters....

Historical review of encroachment in the Miami area

Early conditions.,

Changes between 1907 and 1939......

Conditions since 1939, .

Encroachment in the aquifer directly from the ocean,

Historical review of literature on coastal ground water.

Studies in the Silver Bluff area of Miami
Selection of the site for stndy :

Preliminary work
Objectives............

Procedures,

Specific gravity of sea and ground water,

Silver Bluff studies,

Effect of ramfall on the 1sochlor pattem,

Tidal-storage changes

Encroachment in the tidal canals, by D. B. Bogart.

Salinity investigations

Areas studied...

Sampling procedure,

Density currents and hydraulic relationships
Divided flow and shape of density currents....

The mechanics of salt contamination

Variation of chloride concentration with tides......

Location of salt front,

Residual contamination,

Miami area,

Miami Canal

Location of salt front

Palmer Lake..

“Twin Lakes....

Snake Creek Canal....

Biscayne Canal.,
Little River Canal

Tamiami Canal

Seminole Lake.

Coral Gables Canal

Snapper Creek Canal

Fort Lauderdale area, sereeenersensieesntesanses

Lower New River basin

Middle River basin,

Homestead area,

XIII

Page

524
524
528
530
531
540
544
551
560

571
571
571
572
572
573
574
574
577
577
577
580
580
584
587
591
591
593
593

© 594 -

596
596
598
600

610
617
618
619
619
619
620
620
621
626
628

631
631
636

641
641

652
659

667
674
677
677
679
679



X1v CONTENTS

Page
Salt-water encroachment——Continued
Salt-water contamination of the aquifer from tidal canals, by Garald G. Parker....... 682
Contamination of canals by residual salty ground water, ‘686
Salt-water encroachment in the Miami well fields y 687
Spring Gardens well field, 687
Miami Springii¥Hialeah well field 1691
Salt-water intrusions in the Miami Canal 691
Contamination of wells, 692
Coconut Grove well field, 705 °
Salt-water encroachment along the Dade County shoreline other than at Silver
Bluff, 708
Electrical-resistivity studies, by H. Cecil Spicer. 712
Introduction, 712
Electric conduction.,.. 712
Field measurements,, 714
Interpretation of the resistivity cutves.... 715
Measurements at Miami,, 715
Silver Bluff area.... 715
Cutler area 718
Measurements at Fort Lauderdale...... . 721
Evaluation of the method.... g 725"
Quality of ground and surface waters, by S. K. Love 727
Introduction, . 727
‘Earlier reports on quality of water. 727
Methods of investigation, 728
Collection and examination of samples, ‘728
Expression of results, 729
Constituents and properties of natural waters 729
Color. 730
Specific conductance. 730
Silica, 731
Iron........ 731
Calcium 731
Magnesium 732
Sodium and potassium 732
Bicarbonate,, 733
Sulfate, 733
Chloride.... 733
Fluoride... 734
Nitrate...... 734
Dissolved solids, 735
Hardness.. 735
Hydrogen sulfide, 736
Hydrogen—ion concentration (pH) 736
Corrosiveness, 737
Chemical character of surface waters 737
Kissimmee River, 738
Other streams contributing to Lake Okeechobee 741
Lake Okeechobee and principal outflow canals, 741
Lake Okeechobee, 741
St. Lucie Canal 747
Caloosahatchee Canal 751
Major Everglades drainage canals, 755
West Palm Beach Canal 755
Hillsboro Canal 758
North New River Canal 759
South New River Canal 766
Miami Canal . 767
Cypress Creek Canal 776
Tamiami Canal 777
Miscellaneous sampling 779
Effect of drought conditions on chemical quality of Everglades canals................ 784
Chemical character of nonartesian ground waters, 784
Metropolitan area of Miami.... 785

Coastal areas south of Miami 792



CONTENTS

Quality of ground and surface waters—Continued
Chemical character of nonartesian ground waters—Continued

Coastal areas north of Miami........

Areas surrounding Lake Okeechobee

Collier County
Chemical character of artesian waters
Public water supplies

Appendix,

Broward County

Palm Beach County *

Glades County.

Hendry County

Palm Beach County.
Martin County

Okeechobee County

Summary of quality of ground water in Lake Okeechobee area...........ccuneenen

The Everglades,

Source of mineralization of ground waters in the Everglades........ccccceurieerriennne

Well records,

Well 10gS..ovuevnrionee

Municipal water supplies.. )

Interpretation of apparent resistivity curves,
Selected bibliography.

Index,
ILLUSTRATIONS
[All plates in box]
Plate 1. Map of southern Florida, showing locations of meteorological and

stream-gaging stations. N

2. Maps of southern Florida, showing annual rainfall, 193246, in per-
cent of normal. *

3. Graph, showing climatological data for southeastern Florida,

4, Geologic map of southern Florida. .

5. Index map, showing location of geologic cross sections 4-A4', B-B',
c-¢', p-p', E-E', F-F', G=G', H-G', I-I', and J~]', Dade
County. -

6. Geologic cross section A—A', Dade County.

7. Geologic cross section B—B', Dade County.

8. Geologic cross sections C-C', D-D', E~E', G—G', H-G', and
[-I', Dade County.

9. Geologic cross sections F—F' and J—]', Dade County. :

10, Hypsometric map of southem Florida,
11. Map of southeastern Florida showing directions of surficial drainage
. and trends of bar-and-swale topography. ) .
12. Topographic-ecologic map of southern Florida,
13. Map, showing the Silver Bluff Pleistocene shoreline and marine
terrace, Dade County. -
14, Map of Everglades and Atlantic Coastal Ridge, showing canals and
their levels and discharges in a drought period, March 30 to
April 2, 1943,
15. Map of area west of Hialeah, showing discharges and water levels in
a wet period, June 29 to July 1, 1942,
16. Map of area west of Hialeah, showing discharges and water levels in
a dry period, April 24-26, 1946.
17, Map of Miami area, Florida, showing isochlors for ground water in
_wells at depths of 40—60 feet and 80—130 feet, January 1947.
18, Chart, showing comparison of driller’s logs and chloride logs with
resistivity interpretations, Fort Lauderdale.



XVI

Plate

Figure

CONTENTS
Page
19, Well index.map of southern Florida.
20. Well index map .of southeastern Broward County.
21. Well index map of Miami metropolitan area.
22, Well index map of Miami well-field area.
23, Well index map of eastern Dade County.
24, well u‘x map of southeastern Palm Beach County. :
1. Map of southern Florida showing areas of investigation.........c.cceceiueurerercrsen . 6
2. Schematic representation of the hydrologic cycle, 16
3. Map showing average annual precipitation, in inches, for southem
Florida, .23
4, Graph showing seasonal distribution of rainfall at selected locations
in southern Florida, 29
5. Chart showing relation of amount of precipitation to duration of storms
in southern Florida,.Z: 31
6. Graph showing characteristics of evaporation from selected pans in
- southeastern Florida, 50
7. Study of pan evaporation in relation to temperaturg and wind movement
at Belle Glade.........cccoverrevrvrrirererenreerecsesrenns ’ 53
8. The Floridan Plateau 60
9, Generalized NNW—SSE geologic cross section from vicinity of Ocala
to Florida City..; 63
10, East-west cross section along North New River Canal from 20-Mile Bend
to Fort Lauderdale........ 91
11, Dredge-cut in Caloosahatchee River showing small undulations in Fort
Thompson formation, 91
12, View of contact of Miami oolite and Fort Thompson formation...........cceerne 92
13, Block diagram of the Miami area.... . 93
14, Cores from test wells in Dade County. : . 97
15. Cores from test well S 394 at Delray Beach . 98
16. Anastasia formation in road cut at south side of West Palm Beach golf
course,, 101
17. Details in the Miami oolite, Dade County 103
18, Lake Flirt marl 108

19, Miami oolite in cut at Florida Power and Light Company’s Cutler plant..... 110
20, Idealized geologic cross section at type locality of the Fort Thompson

formation... 117
21, Natural limestone bridge over Arch Creek . 127
22, Rock pinnacles resulting from solution of Miami 00lite........eouevverurvesrererersine 128
23, Silver Bluff, a Climatic Optimum sea cliff, 130
24, Sea undercutting corallinelimestone of Key Vaca...... 1131
25, Close-up view of one of thelarger solution holes in Dade County..., 133
26, Borrow pit in Miami oolite at Fort Lauderdale . 134
27. Typical view of western part of the Everglades showing tree 1slands ,,,,,,,, 148
28, Contour map of rock floor of Everglades, 150
29, Idealized block diagram showing relationship of water table to land

SULTACE.. ..c.iviiiseimitssnisersicsssss s s b s s s sars bbb b ea b b nb bt aen 157
30, Idealized cross section showing relationship between water table and

piezometric surface of artesian water in an area with geologic struc-

ture similar to that of Kissimmee valley, 158
31, Index map of southern Florida showing areas for which information on

shallow nonartesian aquifers is given...... 161
32, Map of area west of Hialeah showing water table at high level on

July 1, 1942 180
33, Map of area west of Hialeah showing water table at intermediate level

on April 26, 1946..... 181
34, Map of area west of Hialeah showing water table at low level on

May 19, 1945 , 182
3s. Plezometnc map of the Floridan aquifer in n 1944..... 190

36, Generalized east-west cross section through Fort Pierce municipal

.well field showing shallow strata and water table on August 3, 1944,.... 195
37, Generalized north-south cross section through Fort Pierce municipal

well field showing shallow strata and ground-water levels on

JUNE 6, 1044.......ooneeiericeeeeesttccrerc e rtesnesreestessssssee s sestsessssbessbessa s snenaseeresenaan 196
38, Hydrographs showing average monthly water levels in key observation
wells G 3, G 10, and G 72 202

39, Hydrographs showing average monthly water levels in key observation
we_lls F 179, F 210, and S 182 203




CONTENTS

Figure 40, Hydrographs showing average monthly water levels in key observation
wells S 18, S 19, and S 329

41, Hydrograph showmg average monthly water levels in well S 196, Univ.
of Florida Expt, Sta., Homestead, 193246,

42, Water-table map of the Biscayne aquifer in the Miami area sho*ing low
stage, February 3, 1942

XVII

Page

204

. 205

207

43, Water-table map of the Biscayne aquifer in the Miami area showing ~
medium stage, July 26, 1941

208

44, Water-table map of the Biscayne aquifer in the Miami area showing
high stage, September 30, 1940,
45, Water-table map of the Bxscayne aquifer in southeastem Dade County
showing low stage, May 19, 1945

46, Water-table map of the Biscayne aquifer in southeastern Dade County
showing medium stage, March 17, 1941

47, Water-table map of the Biscayne aqulfer in southeastern Dade County

showing high stage, September 23, 1940.....
48. Graph showing fluctuations of water level in well G 72 following
periods of heavy rainfall

209
211

212
213
215

49, Graph showing fluctuations of water level in'well G 86 following
periods of heavy rainfall........cccouueuee..

216

50, Graph showing fluctuations of water level in well S 182 following
periods of heavy rainfall

218

51. Graph showing total yearly rise of water level in well S 182 compared
with precipitation at Peters for 194346

52, Typical fluctuations of water levels in wells G 72 and G 218 during
rainless periods

53, Graph showing rate of decline of water level in well S 182 versus
stage of water table correlated with average evaporation rate for
preceding 5 days...........

54. Recession curves for five wells in the coastal ridge....

. 220

223

225
232

55, Pumpage from Miami well field at Hialeah, 192546,
56, Map of the Miami well-field area,
57. Generalized cross section through wells S 1 to S 68 in the lower Miami

well field.......

;235
,240

.241

58..Graph showing transmissibility coefficient as determined by distance-
drawdown relationships from S 1 pumping test.

-243

59. Time-drawdown graphs for pumping test of S 1, for wells 75 and
150 feet distant

244

60, Time-drawdown graphs for pumping test of S 1, for wells 300, 500,
and 900 feet distant,

61. Index map showing general location of ‘wells G 551, G 552, and G 553..... .

62, Reading the mercury manometer of the pitometer used to measure dis-

charge from the pumped well
63. Sketch showing locations of well G 551 and observation wells.......... ervenns
64. Drawing showing method of construction of G 551, and logs of G 551

and observation wells,,,

65. Pump used in aquifer tests

254

66. Water discharging at a rate of 5 mgd from G 551 at the end of the
2,000-ft Transite line.....,

.285

67. Time-drawdown graph for pumping test of G 551

:256

68. Distance-drawdown graph for pumping test of G 551

257

69. Sketch showing location of well G 552 and observation wells.........cc.cennee "
70, Drawing showing method of construction of G 552, and logs of G 552

and observation wells.........ccoreeverrenees
71, Time-drawdown graph for pumping test of G 552

259
260
261

72, Distance-drawdown graph for pumping test of G 552

262

73. Sketch showing location of G 553 and observation wells.........crecricriecurenaens

74. Drawing showing method of construction of G 553, and logs of G 553
and observation wells,

265

75. Time-drawdown graphs for pumping tests of G 553,

266

76. Distance-drawdown graphs for pumping tests of G 553

77. Map of Opa Locka and vicinity showing water-table contours and
ground-water drainage areas on August 29, 1940

275

78. Stabilized profiles of water table between shoreline and center of
proposed well field,

279

346881 O—55——2



XVIII CONTENTS

Page
Figure 79. Theoretical drawdowns in relation to distance from pumped well and
time after start of pumping 282
80, Graph showing drawdowns resulting from pumpage within and beyond
a circle of 7-mile radius, . 284
81, Map of proposed well-field area showing theoretical cone of depression
#fer drawdowns for a uniformly recharged circle of 7-mile radius are
superimposed on the average water table . 286
82. Curve showing estimated evapotranspiration salvage resulting from
lowering the water table, 287
83, Profiles of the water table and plan of the stabilized cone of de-
pression in an ideal aquifer of semi-infinite extent with reduced re-
charge from a canal 288
84, Recording gage at stream-gaging station on Miami Canal at Water
Plant, Hialeah 292
85. Staff gage graduated in feet and hundredths of a foot at stream-
gaging station on Miami Canal at Water Plant, Hialeah,........ccoeecvrveurecn. 292
86. Graph of discharge of Kissimmee River near Okeechobee, 1928—46, 310
87, Stage-area, and storage capacity curves for Lake Okeechobee....... 322
88. Graph showing stages of Lake Okeechobee, 1915-46, ee 324
89, Protective levee around Lake Okeechobee, 325
90, Hurricane gate no, 6, located at the mouth of Taylor Creek near
Okeechobee, 326
91, Control and lock in Hillsboro Canal near Deerfield Beach, a typical
Everglades installation 335
92. Water control facilities in the upper Everglades, 338
93. Diagram of water relationships in typical farmed area of the upper
Everglades during dry and wet periods, 339
94, Top of wall of lock in South New River Canal at South Bay.........cceerure.nne 340
95. Aquatic growth in Everglades canals, 343
96, Graphs showing stage and discharge of West Palm Beach Canal,
1939-42. 352
97. Graphs showing stage and discharge of West Palm Beach Canal,
1943-46 353
98, Runoff pattern and stage profile of West Palm Beach Canal on
September 22, 1945, 359
99, Graph of stage and discharge in the eastern one-third of West Palm
Beach Canal, October—~December 1946, . 361
100. Graphs of stage and discharge of Hillsboro Canal, 1939-42, -366
101. Graphs of stage and discharge of Hillsboro Canal, 1943—46.... ... 367
102. Graph of monthly mean stage of Hillsboro Canal at Shawano, 1929-46... 372
103. Graph showing discharge of Hillsboro Canal at Dixie Highway, Déer-
field Beach, December 10, 1941 374
104. Graphs showing stage and dlscharge of North New River Canal,
1939-42, 330
105. Graphs showing stage and discharge of North New River Canal,
1943-46 381
106. Graph of discharge and seepage rates of North New River Canal on
May 1 and November 2, 3, 1944 ; 388
107. Graph of stage of South New River Canal about 8 miles west of
Snake Creek Canal, 1941-46, 392
108. Graph of stage and discharge of South New River Canal near Davie,
193941 393
109, Map of lower New River basin showmg principal discharges on
February 15, 1941 403
110. Graphs of stage and discharge in lower New River basin on
February 15, 1941 405
111, Graphs of stage and discharge of Miami Canal at Lake Harbor,
1939-43 410
112, View of Miami Canal upstream from junction with South New River
Canal 413
113, View upstream in bed of Miami Canal; shallow excavation above
head of deep channel 414
114, Lower Miami Canal above County Line Dam 414

115, Upstream side of County Line Dam showing top of control gates,
temporary irrigation-pump installation, and diversion to the
borrow pit along the west side of Dade-Broward Levee..........ovveereeenen. -415



CONTENTS XI1X

Page
Figure 116, Miami Canal at Broken Dam 416
117. Graphs of stage and discharge of lower Miami Canal, 1939—40.................. . 428
118. Graph of stage and discharge of lower Miami Canal, 1941............ .. 429
119, Graph of stage and discharge of lower Miami Canal, 1942.... e 430
120. Graph of stage and discharge of lower Miami Canal, 431
121. Graph of stage and discharge of lower Miami Canal, 432
122, Graph of stage and discharge of lower Miami Canal, 433
123. Graph of stage and discharge of lower Miami Canal, 434
124, Map of Miami Canal reservoir area showing the flow pattern and water
conditions in a wet period, June 24, 1942 436
125, Graph of actual tidal variation in Biscayne Bay for a short period and
predicted tidal variation for 1948 440
126. Graph of annual mean elevation and range of Atlantic Ocean at
Miami Beach, 193146, 442
127. Diagram of tidal backwater in a canal and progressive changes of
slope, directions of flow, and changes in storage of a tidal canal......... 447
128, Hydrographs of stages at selected locations along Miami Canal,
April 10-17, 1942, . 449
129, Graph of tidal variation in stage and discharge at stations along .
Miami River and Canal, February 17, 1941 . 452
130. Graph of tidal variation in stage and discharge of Miami Canal at
Water Plant, Hialeah, December 7, 1942, and June 23, 1943................... 455
131, Graph of stage of Miami Canal at Pennsuco, 1926—46.........cc.cccecererrecerreenes 459

132, Graph of annual maximum stage of Miami Canal at Pennsuco, 1926—46.... <462
133, Graphs of stage profiles of Miami Canal for selected dates and map

of lower reaches of canal ' '468
134, Profile of Miami Canal during hurricane of September 15, 1945, and

stage graphs for stations along the canal for the storm period............... . 470
135. Graphical detemination of the tide-corrected gage height of Miami

Canal at Water Plant, Hialeah - 474
136. Graph of relationship between tide-corrected gage height and dis-

charge for Miami Canal at Water Plant, Hialeah - 475
137. Graph of available storage in reservoir area of Miami Canal above

County Line Dam and rating of control gates in dam............... reeensresenssonns - 477

138. Graph of cumulative discharge, seepage rates, and profiles of
Miami Canal from County Line Dam to Water Plant, Hialeah,

on selected dates, 479
139, Graph of stages, tidal fluctuations, and profiles along lower Miami

Canal, November and December, 1945 480
140. Map of Miami well-field area showing distribution of canal flow on

March 28, 1946 483
141, Graph of tidal variation in stage and discharge at two locations on

Miami River, June 28, 1946. 485

142, Graphs of stage and discharge of Tamiami Canal, 193942,
143. Graphs of stage and discharge of Tamiami Canal, 1943—46................c.......
144. Graph and map of flow distribution and profiles of Tamiami Canal

outlets during a wet period, October 5, 1945 496
145, Middle reaches of Tamiami Canal near 40-Mile Bend in severe
drought period, April 1944 497

146, Graph of cumulative discharge, seepage rates, and profile of
Tamiami Canal from Dade-Broward Levee to Red Road, Sep-

tember 16, 1941 502
147, Graph of discharge of Boynton Canal at Boynton Beach, 1941-43............ 503
148. Graph of stage and discharge of Cypress Creek Canal at Pompano,

1940-43, 506
149, Map of drainage basins of southern Florida showing mean annual

runoff in inches, 1935-46 514
150, Hydrograph of Kissimmee River near Okeechobee, 1937...........ccccceeerereeunnen 525
151, Lower part of depletion rating curve, Kissimmee River near

Okeechobee,. . 526
152. Average depletion hydrograph, Kissimmee River near Okeechobee............ 527
153, Relation between rate of base flow and base storage, Kissimmee

River near Okeechobee, < 528
154, Recession rating curve of direct runoff, Kissimmee River near o

Okeechobee, 529

155, Direct-runoff storage, Kissimmee River near Okeechobee........ccc0vverererunne. 530



XX ' CONTENTS

Page
532

157, Monthly rainfall-runoff relations, Kissimmee River near Okeechobee......., “§42
158, Monthly change in base flow, Kissimmee River near Okeechobee............... 543

159. Study of the relation between base flow and total storage, Kissimmee

River basin, .
160. Sto¥age and cumulative precipitation and runoff during average year,
) Kissimmee River near Okeechobee,
161, Study of the relation between rate of outflow and storage in the
Everglades area, 1940-46
162, Rainfall-runoff diagram, Everglades area

547

549

567
568
§75

163, Location of sampling stations in Biscayne Bay

164, Analyses of uncontaminated and contaminated ground water.......................

165, Deviation of cation concentrations in contaminated ground water
from computed cation concentrations,. .
166. Rapids of the Miami River before dredging of Miami Canai.........................
'167. Looking upstream from the mouth of the Miami River before dredging
of Miami Canal
168. Map of metropolitan Miami area showing isochlors for 192829, based
‘on samples of ground water from drainage wells,
169. Maps showing progressive salt-water encroachment in the Miami area,
1904-~50,
170. Map of Silver Bluff area, Miami, showing the location of wells used in
studies of salt-water encroachment,
171, Graph showing relation between specific gravity and chloride concen-
‘tration in artificial mixtures of ground water and sea water,...................
172, Composite profile for salt-water encroachment study of July 26, 1941,
Silver Bluff area, Miami )
173. Composite profile for salt-water encroachment study of February 4,
1942, Silver Bluff area, Miami
174. Composite profiles for salt-water encroachment studies of July 26,
1941, and February 4, 1942, Silver Bluff area, Miami..........ooooooveveernen,
175. Graph showing correlation between fluctuation of water level in well
' F 179 and chloride content in 12 wells of the Silver Bluff area,
Miami, 1940-46, :
176, Generalized cross section showing isochlor pattern in the Silver
Bluff area, October 1940 and December 1946,
177. Variation of chloride with depth in selected wells in Silver Bluff
area, Miami, February 4, 1942,
178. Schematic profile to illustrate method of computing theoretical bulk
change in ground-water storage due to tides,
179, Profile of Miami Canal above NW. 36th Street Dam showing chloride
concentrations on May 15, 1945,
180. Cross sections of Miami Canal at NW. 36th Street and at the Miami
Springs-Hialeah bridge showing approximate horizontal layering
of salty water on May 15, 1945,....... .
181. Graph of vertical variations of chloride concentration in Biscayne
Canal at four phases of a tide cycle,
182, Variations of stage, velocity, and chloride concentration in Snapper
Creek Canal during one tidal cycle.,
183, Profile of Biscayne Canal showing isochlors at high and low tide on
March 24, 1948,
184. Map of Miami area showing maximum observed chloride concentrations
in the tidal canals, May—July 1945 :
185, Graph of chloride concentrations in lower Miami Canal during drought
period of 1939 :
186. Graph of location of 1,000-ppm chloride concentration and discharge
of Miami Canal, 1940—46,
187, Map showing chloride concentrations at sampling stations in lower
New River basin, April 30, 1946,
188, Map of Homestead area, showing chloride concentrations in canals,
February 22, 23, 1941, and June and July 1945
189. Map of Miami well-field area showing shape of typical cones of de-
pression in the water table .
190.-Geologic cross section near the Miami well field: 4, prior to salt-
water intrusion; B, the beginning of the intrusion; C, several
months later; D, a late stage

578

579
581

583

. 586

‘589
‘595
599
/600
601
605

| 607

609
615
617
623
625
626
627
628
633
635
637
678
680
684

: 685



CONTENTS XXI

Page
Figure 191. Geologic cross section under North New River Canal showing re-
sidual salty ground water contaminating fresh canal water..................... . 687
192, Graph showing variation of chloride in: A,Miami Canal at NW. 54th )
Street; B,wells F 1, F 2, F 3, and S 68, Miami well-field area.............. 690
193. Isochlor map of the Miami well-field area: A, December 1939;
D, June 1940; C, January 1941; D, February 1942 ol 693
194, Isochlor map of the Miami well-field area: 4, January 1943;
B, March 1943; C, May 1943; D, September 1943, 696
195. Isochlor map of the Miami well-field area: A, May 1944; B, July
1944; C, September 1944; and D, November 1944 697
196. Isochlor map of the Miami well-field area: A, December 1944; )
. B, May 1945; C, July 1945; D, August 1945 699
197. Isochlor map of the Miami well-field area: A, September 1945;
B, November 1945; C, January 1946; and D, April 1946..........corernrcueeees 70
198, Isochlor map of the Miami well-field area: A, May 1946; T, June :
1946; C, September 1946; and D, December 1946, 703
199, Map and cross section of the Coconut Grove well-field area showing
. location and depth of wells and infiltration gallery, isochlor
pattern, and water-table profile for June 20, 1940 706
200, Map of eastern Dade County showing the area bounded by the 1,000- .
ppm isochlor of salty ground water in the Biscayne aquifer.................... 709

201; Topographic map and cross section of the Cutler area, Dade County,

showing locations and depths of wells, isochlor pattern, and

water-table profile, 710
202, Specific conductance of salty water for low ranges of chloride content.... 713
203. Specific conductance of salty water for high and low ranges of i

chloride content 713
204. Resistivity curves obtained in the Cutler area, . 714
205, Location of resistivity lines and related wells, Silver Bluff area,

MIMIL....uceivieivrererereeresasessansensnsesseseasns 716

206. Compatison of driller’s logs and chloride logs with resistivity inter-

pretations, Silver Bluff area, Miami............ 717
207, Location of resistivity lines and related wells, Cutler area.... .. 718
208, Comparison of driller’s logs and chloride logs with resistivity

pretations, Cutler area............ oerrase e et et e b aens 719
209. Comparison of driller’s logs and chloride logs with resistivity inter- )

pretations, Cutler area.,.... 720
210, Comparison of driller’s logs and chloride logs with resistivity inter-

pretations, Cutler area and near Goulds.........ccccorerune. reveriarenrearesenisensresasnss 721
211, Location of resistivity lines and related wells, Fort Lauderdale are 722
212. Correlation of resistivity layers near Fort Lauderdale........ccccoorreeerrcrnncncn. 723
213. Graph showing discharge and dissolved solids in the Kissimmee

River near Okeechobee, 1940—41.. 738
214, Location of sampling stations in Lake Okeechobee.........c...ceervverinvsniecninnne 742
215. Graph showing imalyses of waters of the Kissimmee River, Fish-

eating Creek, ’and Lake Okeechobee...... .. 747
216, Graph showing analyses of water from Caloosahatchee and St. Lucie

Canals.....covceerereeeniessnioseiesnensisseresaens . 755
217. Graph showing discharge and dissolved solids in North New River

~ Canal at 26-Mile Bend and near Fort Lauderdale, 1941-42,............ccco.... 759

218. Graph showing chloride concentrations in North New River Canal

between South Bay and State Highway 7 764
219, Graph of discharge and dissolved solids in Miami Canal at Water

Plant, Hialeah, 1941 —42,.......ccccccverrerericerrsriemnensesioosiososss gtas e sesnessossssssnssas 767

220. Graph showing analyses of waters of Miami and North Neew River
. Canals,........... 775
221. Maps showing chloride concentrations in ground water at different
depths in the Everglades: 4, wells less than 20-ft deep; B, wells
21-50 ft deep; C, wells 51-100 ft deep... . 820
222, Map showing hardness of public water supplies in southeastern
Florida, 1941 ....c.ocoeeeecevrenerenne . 832
223, Index map showing municipal water supplies in southern Florida............. 920




XXI1I

Table

CONTENTS

TABLES

7’

1. Population of 12 counties in area of investigation
2. List of rain gages in southern Florida showing locations and periods
of record ......

3. Annual precipitation (in-inches) in vicinity of Kissimmee-Everglades
drainage basin, 1932-46

4, Amounts of 24-hour rainfall to be expected at rare intervals...................

5. Precipitation deficiency and temperature in relation to normal during

periods of drought at Miami and Kissimmee,
6. Precipitation deficiency and temperature in relation to normal during
periods of drought in southem Florida........

7. Location, description, and period of record of selected evaporation
pans operated in southeastem Florida,,

8. Monthly and annual evaporation, in inches, for ven

tilated pan at
Belle Glade .

9. Monthly and annual evaporation, in inches, for sunken pan at Moore
Haven, Glades County,,

10. Monthly and annual evaporation, in inches, for floating pan at West
Palm Beach, Palm Beach County.

11. Geologic formations of southeastern Florida,

12. Macrofaunas from U. S. Geological Survey Station 15112 (USGS test well

G 188), Krome Road and the Tamiami Trail, 19 miles west of Miami..

13, Cenozoic time correlations,

14. Tentative correlation of Pleistocene and Pliocene formations in
southern Florida...... :

15, Pleistocene terraces of Southeastern United States,,

16. Values of § computed from drawdowns in deep wells,

17, Values of S computed from drawdowns in shallow wells,

18. Drawdown, in feet, for well G 553 and observation wells at end of 5-
hour pumping test,... .

19. Computed values of S based on drawdowns after 5 hours of pumping
and a value of T equal to 3.5 mgd per ft

20. Principal datum planes used in the Everglades and in the Miami area,..........

21, Index of discharge and stage records in Lake Okeechobee and Ever-
glades basins as of Jan. 1, 1947.....c.ooivveiveeereessrionsessssessesessssne

24, Runoff of Reedy Creek near Loughman,,

Page

18

.24
32

36

-303

306

25. Runoff of Kissimmee River near Okeechobee,

26. Runoff from lower Kissimmee River basin......

308
309
312

27. Runoff of Arbuckle Creek near DeSoto City.
28. Runoff of Istokpoga Canal near Comwell......

29. Runoff of Fisheating Creek at Palmdale,

30, Runoff of Indian Praitie Canal riear Okeechobee,

33. Runoff of St. Lucie Canal at L.ake Okeechobee,

34. Runoff of West Palm Beach Canal at Canal Point....

35. Runoff of West Palm Beach Canal at West Palm Beach

314
316
318
-320
- 829
331
854

36. Runoff of Hillsboro Canal at Belle Glade,

37. Runoff of Hillsboro Canal near Deerfield Beach,

3,354
368
368

38. Runoff of North'New River Canal at South Bay.

379

39. Runoff of North New River Canal near Fort Lauderdale.............ooooooveonnn,

40. Discharge measurements, in cubic feet per second, and elevations, in

feet above mean sea level, of South New River, Flamingo, and Snake

Creek Canals at intersection,

41, Runoff of South New River Canal near Davie....

42, Runoff of Miami Canal at L.ake Harbor,

379

394
396



CONTENTS XXIII

Page
Table 43. Discharge, in cubic feet per second, and elevation, in feet above mean .
sea level, at selected points principally in headwater storage area
of lower Miami Canal and the upper South New River Canal..........ccccevernnens 422
44, Discharge, seepage, and water-level data on Miami Canal in storage
inflow reach, County Line Dam to Pennsuco . 423
45, Runoff of Miami Canal at Pennsuco, near Miami ol <425
46. Discharge measurements of Pennsuco Lateral at Pennsuco, near Miami....... 426
47, Runoff of Miami Canal at Water Plant, Hialeah 427
48. Comparison of discharges for Miami Canal at Pennsuco and Water Plant
gaging stations........ 467
49, Runoff of Tamiami Canal outlets (between Monroe and the Dade—
Broward Levee) west of Miami : =493
50. Annual summary of discharges, in cubic feet per second, for gaging
stations on Tamiami Canal 493
51. Runoff of Tamiami Canal near Coral Gables 494
52, Runoff of Tamiami Canal at Red Road, Miami 494
53, Runoff of Boynton Canal at Boynton Beach 504
54, Cypress Creek Canal at Pompano, - 507
55, Annual summary of hydrologic data for southeastern Florida........cvveeerernenees . 512
56. Summaty of runoff, in inches, for selected drainage basins in southern )
Florida for calendar years 1930—-46. 515
57. Weighted average precipitation in Kissimmee River basin above Okee-
chobee, by months, computed by the Thiessen method from rainfall-
station records........ s17
58. Number of rain gages used to determine precipitation in given drainage
basins, . 524
59, Monthly runoff analyses, Kissimmee River near Okeechobee, 1930—46......... 533
60. Average monthly and annual hydrologic data, Kissimmee River near
Okeechobee, 1931-46 540
61. Annual summary of hydrologic data, Kissimmee River basin ................. reenenen 550
62, Hydrologic summary of Lake Okeechobee, 1940-46 . 552
63. Hydrologic summary of Everglades area south and east of Lake
Okeechobee, 562
64. Annual summary of hydrologic data, Everglades area, . 570
65. Analyses of sea water. : 572
66. Chloride concentrations at sampling stations in Biscayne Bay, May 1940.... 576
67. Canals in the Miami area and periods of their construction.........ccceeeeeverreenncee 587
68, Specific gravity of sea water samples diluted with uncontaminated i
ground water. . -599
69, Salt-water encroachment data for Silver Bluff area, Miami; July 25, 26,
1941, and February 3, 4, 1942 1602
70. Data and computations for adjusting water-table elevations at two ,
selected sites in Silver Bluff area, February 4, 1942, 616
71. Chloride in Miami Canal during spring and summer of 19390........cccoecvrmiimrucnens 634
72. Chloride concentrations in Snake Creek Canal, Miami 642
73, Chloride concentrations in Biscayne Canal, Miami 646
74. Chloride concentrations in Little River Canal, Miami 653
75. Chloride concentrations in Tamiami Canal, Miami.... 660
76. Chloride concentrations in Coral Gables Canal, Miami 668
77. Chloride concentrations in Snapper Creek Canal, Miami 674
78, Analyses of ground and surface water at Miami, January 21, 1919................. '689
79, Analyses of water from infiltration gallery and shallow wells in the
Coconut Grove well field, : 707
80. Resistivities of layers in the Silver Bluff area, Miami 718
81. Resistivities of layers in the Cutler area : 720
82, Analyses, in parts per million, of water from the Kissimmee River near
Okeechobee, 739
- 83. Analyses, in parts per million, of water from Lake Okeechobee........corecueeee 744
84, Analyses, in parts per million, of water from St. Lucie Canal at lock 1,
Lake Okeechobee, 748
85, Analyses, in parts per million, of water from Caloosahatchee Canal at
Moore Haven, 752
86. Analyses of water from Lake Okeechobee floodway channel near Moore
Haven, October 27, 1941 754

87, Analyses, in parts per million, of water from West Palm Beach Canal
at West Palm Beach 756




XXI1V CONTENTS

Page
- Table 88. Analyses, in parts per million, of water from West Palm Beach Canal )
from Canal Point to West Palm Beach 757
89, Analyses, in parts per million, of water from Hillsboro Canal near
Deerfield Beach 758
90. Analyses, in parts per million, of 10-day composite samples of water )
from North New River Canal near Fort Lauderdale, 760
91. Analyses, in parts per million, of water from North River Canal near
Fort Lauderdale 762
92. Analyses, in parts per million, of water from North New River Canal
from South Bay to State Highway 7 near Fort Lauderdale.,...........c0eovvurnnnen 763
93. Analyses, in parts per million, of water from South New River Canal
west of bridge on State Highway 25 766
94, Analyses, in parts per million, of 10-day composite samples of water
from Miami Canal at Water Plant, Hialeah 768
95. Analyses, in parts per million, of water from Miami Canal at Water
Plant, Hialeah, 770
96. Analyses, in parts per million, of water from Miami Canal north of dam
at Dade~Broward County line,. 772

97. Analyses, in parts per million, of water from Miami Canal between
Royal Palm Dock in Biscayne Bay and Pennsuco, near Hialeah.,..
98. Analyses, in parts per million, of water from Cypress Creek Canal,

at Pompano..., 776
99. Analyses, in parts per million, of water from Tamiami Canal at Krome
Road, near Miami 777
100. Analyses, in parts per million, of water from Tamiami Canal, near
Coral Gables,., 778
101. Analyses, in parts per million, of miscellaneous surface waters in
southeastern Florida, 1939-42 780
102. Analyses, in parts per million, of miscellaneous surface waters in
southeastern Florida, May and September 1945 782
103. Analyses, in parts per million, of nonartesian waters in the Miami
- metropolitan area 786
104, Analyses, in parts per million, of nonartesian waters in Dade County,
outside Miami metropolitan area, 793
105. Analyses, in parts per million, of nonartesian waters in Broward -
County. e 798
106. Analyses, in parts per million, of nonartesian waters in eastern
Palm Beach County 802

107. Analyses, in parts per million, of nonartesxan waters in Glades County...... 807
108, Analyses, in parts per million, of nonartesian waters in Hendry County...... 810
109. Analyses, in parts per million, of nonartesian waters in western Palm

Beach County 812
110, Analyses, in parts per million, of nonartesian waters in Martin County...... 815
111. Analyses, in parts per million, of nonartesian waters in Okeechobee :

County 817

112, Analyses, in parts per million, of nonartesian waters in Collier County...... 823
. 113. Analyses, in parts per million, of arteésian waters in southeastem

Florida, 824
114. Analyses, in parts per million, of public water supplies in southern

Florida, 1941—-42 828
115. Analyses, in parts per million, of public water supplies in southern

Florida, 1948 830
116, Records of wells in Broward County 836
117. Records of wells in Collier County ‘838
118. Records of wells in Dade County. 839
119, Records of wells in Glades County 849 -
120. Records of wells in Hendry County 850
121. Records of wells in Highlands County, 851
122, Records of wells in Martin County.. 852
123. Records of wells in Okeechobee County 853
124, Records of wells in Palm Beach County 854
125, Record of well in St. Lucie County 858
126. Logs of wells in Broward County. 859
127. Logs of wells in Dade County - 871
128, Logsof wells in Glades County 902

129. Logs of wells in Hendry County. N 904



CONTENTS XXV

Page

Table 130, Logs of wells in Highlands County 906
131, Logs of wells in Martin County 908
132. Logs of wells in Okeechobee County 209
133, Logs of wells in Palm Beach County 911
134. Log of well in St. Lucie County " 917
135, Municipal water supplies in Broward County . 919
136, Muhicipal water supply in Collier County, 923
137. Municipal water supplies in Dade County 924
138, Municipal water supply in Glades County, teveessaesesesssenaessaaeseenees 928
139. Municipal water supplies in Hendry County. 929
140, Municipal water supplies in Martin County 930
141, Municipal water supply in Monroe County. 932
142, Municipal water supply in Okeechobee County 933
143, Municipal water supplies in Palm Beach County 934
144, Municipal water supply in St. Lucie County 940
145, Interpretations of apparent resistivity curves at Silver Bluff.....ccoovvereveennes 944
146. Interpretations of apparent resistivity curves at Cutler.............. 942

147. Interpretations of apparent resistivity curves at Fort Lauderdale.......... , 946



