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FOREWORD

The U.S. Geological Survey was created by an Act of Congress in 1879, as a
bureau of the Department of the Interior, to classify public lands and to
examine the geologic structure, mineral resources, and products of the national
domain. Since then, the Survey's responsibilities have expanded to include
topographic mapping, geochemical and geophysical studies, and the assessment of
the quantity, quality, and distribution of water resources. Thus, during the
past 100 years, the Survey has become the Nation’s principal factfinding and
research agency concerned with our physical resources. The mission of the
Water Resources Division of the Survey is to provide hydrologic information
needed for the development, management, and use of the Nation’s water
resources.

Although stream gaging began in 1884 as part of a study to identify
irrigatable land, the water-resources program of the Survey began in 1894 when
a small appropriation was obtained for the specific purpose of "gauging streams
and determining the water supply of the United States." 1In the years following
1884, the need for water resources information grew rapidly but the inability
of the Survey to meet the demand was hampered by restricted budgets. Many
states initiated water resource programs to fill the deficiency and the Survey
worked closely with the various State agencies. However, these efforts did not
satisfy the need of the states and the Nation for a comprehensive water re-
sources information program. Accordingly, Congress, in 1928, established the
cooperative matching program by which the Survey'’s water resources programs
with state agencies may be funded on a 50/50 basis. This cooperative water
resources program has grown over the years into the primary source of water
information for the Nation. In cooperation with State and local governments
and other Federal agencies, the Water Resources Division --

Collects data on a systematic basis to determine the quantity, quality,
and use of surface and ground water.

Conducts interpretive water-resource appraisals to describe the conse-
quences of alternative plans for developing land and water resources.

Conducts basic and problem-oriented research in hydraulics, hydrology,
and related fields.

Develops information on water-related natural hazards such as floods,
landslides, volcanoes, mudflows, and land subsidence.

Coordinates the activities of all Federal agencies in the acquisition of
water data.

Disseminates data and findings through reports, maps, and other forms of
public release.

Provides scientific and technical assistance in the hydrologic fields to
other Federal agencies, to State and local agencies, and, on behalf of
the U.S. Department of State, to international agencies.

Water Resources, National Mapping, and Geologic Divisions are the three
operating Divisions of the Survey. General information pertaining to these
divisions may be obtained from the Information Office, U.S. Geological Survey,
119 National Center, Reston, VA 22092. Circular 900, "A Guide to Obtaining
Information from the U.S. Geological Survey" can be obtained free from the U.S.
Geological Survey, Books and Open-File Reports Section, Federal Center, Box
25425, Denver, Colorado 80225.
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NEW REPORTS FROM THE US. GEOLOGICAL SURVEY

FLORIDA DISTRICT

The results of many of the water resources activities of the U.S.
Geological Survey are released in reports for use by water agencies and the
public. Survey reports on the water resources of Florida are available for
inspection at the offices listed on the inside of the front cover, at the
offices of the five water management districts, and at libraries of the State
University system. Contact the District Office for information regarding the
availability of these publications.

Aucott, W.R., The predevelopment ground-water flow system and hydrologic
characteristics of Coastal Plain aquifers of South Carolina: U.S.
Geological Survey Water Resources Investigations Report 86-4347.

Barr, G.L., Potentionmetric surface of the Upper Floridan aquifer in Florida,
May 1985 (for State publication by FDER, FBOR, and FDNR).

Bradner, L.A., Pot~ntiometric surface of the Upper Floridan aquifer in central
Sumter County, Florida, September 1986: U.S. Geological Survey Open-File
Report 87-34.

Bradner, L.A., Potentiometric surface of the Upper Floridan aquifer, in the
St. Johns River Water Management District and vicinity, Florida, September
1987: U.S. Geological Survey Open-File Report 87-688.

Corral, M.A. Jr., and Thompson, T. H., Hydrology of the Citrus Park quad-
rangle, Hillsborough County, Florida: U.S. Geological Survey Water
Resources Investigations Report 87-4166.

Duerr, A.D., Hunn, J.D., Lewelling, B.R., and Trommer, J.T., Geohydrology and
1985 water withdrawals of the aquifer systems in southwest Florida, with
emphasis on the intermediate aquifer system: U.S. Geological Survey Water
Resources Investigations Report 87-4259.

Elder, J.F., Trace metal biogeochemistry in surface-water systems: A review
of current understanding: U.S. Geological Circular

Elder, J.F., and Dresler, P.V., Accumulation and bioconcentration of
polycyclic aromatic hydrocarbons in a nearshore estuarine environment near
a Pensacola (Florida) creosote contamination site. (Journal Article)

Fish, J.E., Hydrogeology, transmissivity, and ground-water flow of the surfi-
cial aquifer system, Broward County, Florida: U.S. Geological Survey Water
Resources Investigations Report 87-4034.

Foose, D.W., Long-term stage records of selected lakes in Florida (for State
publication by FDER, FDNR, FBOG)

Franks, B.J., Hydrology and flow of water in a sand and gravel aquifer
contaminated by wood-preserving compounds, Pensacola, Florida: U.S.
Geological Survey Water Resources Investigations Report 87-4260.




Franks, B.J., U.S. Geological Survey program on toxic waste--ground-water
contamination: Proceedings of the third technical meeting, Pensacola,
Florida, March 22-23, 1987. (Abstracts)

Fretwell, J.D., Water resources and effects of ground-water development in
Pasco County, Florida: U.S. Geological Survey Water Resources Investiga-
tions Report 87-4260.

German, E.R., Quantity and quality of stormwater runoff recharged to the
Floridan aquifer system through two drainage wells in the Orlando,
Florida, area: Water supply paper.

German, E.R., Quantity and quality of drainage-well inflow in Orlando, Florida
(Conference Paper).

German, E.R., and Bradner, L.A., Artificial recharge of ground water, Orlando,
Florida (Oral Presentation)

German, E.R., and Schiffer, D.M., Application of National Stream Quality
Accounting Network (NASQAN) station data for assessing water quality in
the Peace River basin, Florida, 1974-82: U.S. Geological Survey Water
Resources Investigations Report 87-4167.

Glenn, M.E., U.S. Geological Survey Water Resources Activities for Florida:
U.S. Geological Survey Open-File Report 87-244.

Hammett, K.W., Land use, water use, streamflow, and water-quality charac-
teristics of the Charlotte Harbor inflow area: U.S. Geological Survey
Open-File Report 87-472 and WSP.

Hampson, P.S., and Coffin, J.E., Measurement of reaeration coefficients for
selected Florida streams and evaluation of predictive equations for stream
reaeration coefficients: U.S. Geological Survey Water Resources
Investigations Report 87-4020.

Hickey, J.J., Hydraulic gradients in variable-salinity ground water
(Abstract).

Hickey, J.J., Limitations of the equivalent freshwater head approach to the
field study of variable-salinity ground water (Proceedings of Meeting).

Hickey, J.J., Convective circulation during subsurface injection of liquid
waste (Conference Proceedings).

Hickey, J.J., Convective circulation during subsurface injection of liquid
waste (Abstract).

Higer, A.L. and Kolipinski, M.C., Changes of vegetation in Shark River Slough,
Everglades National Park, Florida, 1940-64 (Symposium Proceedings).

Kimrey, J.W., Artificial recharge of ground water and its role in water
management (Conference Proceedings).
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Klein, Howard, and Ratzlaff, K.W., Changes in saltwater intrusion in the
Biscayne aquifer, Hialeah-Miami Springs area, Dade County, Florida: U.S.
Geological Survey Water Resources Investigations Report 87-4020.

Lee, T.M., and Winter, T.C., Ground-water interactions in a sinkhole lake in
central Florida (Abstract).

Lewelling, B.R., Potentiometric surface of the Upper Floridan aquifer, west-
central Florida, September 1986: U.S. Geological Survey Open-File Report
86-603.

Lewelling, B.R., Potentiometric surface of the intermediate aquifer system,
west-central Florida, September 1986: U.S. Geological Survey Open-File
Report 87-35.

Lewelling, B.R., Potentiometric surface of the intermediate aquifer system,
west-central Florida, May 1987: U.S. Geological Survey Open-File Report
87-705.

Lewelling, B.R., Potentiometric surface of the Upper Floridan aquifer, west-

central Florida, September 1987: U.S. Geological Survey Open-File Report
87-683,

Martin, E.H., Effectiveness of detention on stormwater quality (Journal
Article).

Martin, E.H. and Miller, R.A., Efficiency of an Urban stormwater detention
system. (Abstract)

Mattraw, H.C., Jr., Scheidt, D.J., and Federico, A.C., Analysis of trends in
water-quality data for water conservation area 3A, the Everglades,

Florida: U.S. Geological Survey Water Resources Investigations Report 87-
4142.

Meyer, F.W., Hydrogeology, ground-water movement, and subsurface storage in
the Floridan aquifer system in southern Florida: Professional Paper 1403-
G.

Miller, R.L., Kraemer, T.F., and McPherson, B.F., Origin of 228Ra, 226Ra, and
222Rn in Charlotte Harbor estuary, Florida, with estimates of ground-
water inflow using 22?®Ra and salinity data. (Journal Article)

Navoy, A.S., and Bradner, L.A., Ground-water resources of Flagler County,
Florida: U.S. Geological Survey Water Resources Investigations Report
87-4021.

Phelps, G.G., Effects of surface runoff and treated wastewater recharge on
quality of water in the Floridan aquifer system, Gainesville area,
Alachua County, Florida: U.S. Geological Survey Water Resources
Investigations Report 87-4099.

Russell, G.M., and Goodwin, C.R., Simulation of tidal flow and circulation

patterns in the Loxahatchee River estuary, southeastern Florida: U.S.
Geological Survey Water Resources Investigations Report 87-4201.

11



Russell, G.M., and Higer, A.L., Assessment of ground-water contamination
along the eastern perimeter of the Lantana landfill, Palm Beach GCounty,

Florida. (Journal Article)

Sonntag, W.H., Chemical characteristics of water in the surficial aquifer
system, Dade County, Florida: U.S. Geological Survey Water Resources
Investigations Report 87-4080.

Spechler, R.M., Potentiometric surface of the Upper Floridan aquifer in the
St. Johns River Water Management District and vicinity, Florida,
September 1986: U.S. Geological Survey Open-File Report 87-36.

Swayze, L.J., Ground-water flow beneath levee 35A from Conservation Area 2B,
Broward County, Florida: U.S. Geological Survey Water Resources Investi-
gations Report 87-4280.

Trommer, J.T., Potential for pollution of the Upper Floridan aquifer from
five sinkholes and an internally drained basin in west-central Florida:
U.S. Geological Survey Water Resources Investigations Report 87-4013.

Waller, B.G., Effectiveness of the water-management system in reducing flood
damage in South dade County (Miami), Florida. (Journal Article)

Waller, B.G., and Howie, Barbara, Determining nonpoint-source contamination
by agricultural chemicals in an unconfined aquifer, Dade County, Florida:
Procedures and preliminary results. (Conference Paper)

Waller, B.G., Howie, Barbara, and Causaras, C.R., Effluent migration from
septic tank systems in two different lithologies, Broward County,
Florida: U.S. Geological Survey Water Resources Investigations Report
87-4075.

Wolansky, R.M. and Thompson, T.H., Relation between ground water and surface

water in the Hillsborough River basin, west-central Florida: U.S.
Geological Survey Water Resources Investigations Report 86-4010.
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HOW TO OBTAIN REPORTS PREPARED BY THE FLORIDA DISTRICT

The Florida District has been preparing reports on water resources for
several decades. Titles of new reports prepared by the Florida District are
included in the free monthly catalog, "New Publications of the U.S. Geologi-
cal Survey." To subscribe, write to:

New Publications of the Geological Survey
U.S. Geological Survey

582 National Center

Reston, VA 22092

For information on availability of reports, please write to the vistrict
Chief, U.S. Geological Survey, Suite 3015, 227 North Bronough Street,
Tallahassee, Florida 32301.

PUBLICATION SERIES CONTACT
OPEN-FILE REPORTS U.S. Geological Survey
(Florida) Suite 3015

227 N. Bronough Street

WATER -RESOURCES INVESTIGATIONS Tallahassee, FL 32301
(Florida)
U.S. GEOLOGICAL SURVEY BOOKS U.S. Geological Survey
Bulletins Books and Open-File Reports Section
Circulars Box 25425, Federal Center
Professional Papers Denver, CO 80225

Water-Supply Papers

U.S. GEOLOGICAL SURVEY MAPS U.S. Geological Survey
Hydrologic Investigations Atlases Map Distribution
Hydrologic Unit Maps Box 25286, Federal Center

Denver, CO 80225

FLORIDA GEOLOGICAIL_SURVEY Florida Geological Survey
Bulletins (fomerly Bureau of Geology)
Map Series 903 W. Tennessee Street
Reports of Investigations Tallahassee, FL 32304

Information Circulars
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FLORIDA WATER RESOURCES RESEARCH CENTER

The Florida Water Resources Research Center, funded by the Department of
the Interior, was established in 1964 as a result of the passage of Public
Law 88-379--The Water Resources Research Act of 1964--"to stimulate, sponsor,
provide for, and supplement present programs for conduct of research, inves-
tigation, experiments, and the training of scientists in the fields of water
and of resources which affect water.” Late in 1983, management of this pro-
gram was transferred to the U.S. Geological Survey.

Under the administration of the Center, current water resources research
pertaining to the achievement of adequate statewide water resource manage-
ment, and water quality and quantity is being conducted by faculty at the
University of Florida and at other universities in the State. For further
information concerning the Center, contact Dr. James P. Heaney, Director,
Florida Water Resources Research Center, 424 A.P. Black Hall, University of
Florida, Gainesville, FL 32611 (904) 392-0840. A list of new publications
resulting from the center projects is presented below:

No. 96 GAZETTEER OF FLORIDA LAKES by M.D. Shafer, R.E., Dickinson, J.P.
Heaney, and W.C. Huber, 1986.

No. 97 SOUTHWEST FLORIDA WATER MANAGEMENT DISTRICT AGRICULTURAL WATER USE
DATA BASE (SAWUD) by M.C. Hancock and J.P. Heaney, 1987.

No. 98 ECONOMIC AND PREDICTIVE RELIABILITY IMPLICATIONS OF STORMWATER
DESIGN METHODOLOGIES by B.A. Cunningham and W.C. Huber, 1987.

No. 99 COMPUTER-AIDED ENGINEERING APPROACH TO AGRICULTURAL FLOOD HAZARD
MANAGEMENT IN FLORIDA by L.B. Baldwin, K.L. Campbell, A.B.
Bottcher, J. Capece, R. Burlesdon, and R. Taylor, 1987.
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MAPS OF FLOOD-PRONE AREAS
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Flooezs in the United States cause an average yearly loss of about 80
lives ane $1 billion. Improvements in flood forecasting and rapid com-
munications have decreased the number of lives lost in recent years, but the .
dollar less and the tragedy of damaged or lost homes are increasing.

The flow of a river is usually confined to a well-defined channel that
meanders through the river valley. However, at times the river overflows
because of heavy rains and uses the wide, flat areas adjacent to the channel
to carry a part of the flow. During a major flood, this flood plain may be
covered to a depth of many feet with water moving at a high velocity.

The flood plain may appear to be an attractive area for development,
particularly in urban communities where land is expensive. Many housing
projects and commercial and industrial buildings have been constructed on
the flood plains because people tend either to forget past experiences or to
be unaware of possible flood danger.

A national program for reducing flood losses was started by the Federal
Government in 1966. As a part of this program, the U.S. Geological Survey
outlined flood-prone areas on topographic maps to indicate localities that
may be subject to flood losses. For Florida, these maps can be obtained
through the Florida Resources and Environmental Analysis Center, Room 361,
Bellamy Building, Florida State University, Tallahassee, FL 32306, Tele-
phone: (904) 644-2883. Flood-prone areas for most counties and cities in
Florida have been defined by detailed studies or by approximate methods and
maps of these areas are available (free) through: Federal Emergency Manage-
ment Agency, Flood Map Distribution Center, 6930 (A-F) San Tomas Road,
Baltimore, MD 21227-6227, Telephone: (800) 638-6620 (toll free).
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U.S. GEOLOGICAL SURVEY

WATER RESOURCES ACTIVITIES IN FLORIDA, 1987-88

Number Title

001
002
003
005
007
012
075
154
362

377

393
406
410

412

415

422
430
432

439

442

444
445
446

447

Surface water network stations ............. ... . il
Ground water network stations ............ eeseresereeanesorans
Quality of water network stations ................. ..,
Quality of precipitation ............ . .. il
Annual water-use Inventory .............iiiiitiiiieiriiiiianaenan
Flood assessment ............ciiiieieeenierunnannaenenensnnnacs
Florida water atlas ...........ceiiiinnnireeeeeeeennnnnnnnnnnns
Subsurface waste storage, Florida ................ ... .. .. ...,
Evaluation of stormwater detention basins in west-

central Florida ....... ... . ittt
Environmental assessment study of the Charlotte Harbor

estuarine system and surrounding area, southwest

Florida ......c.iiiiiiiiitiiiit ittt ittt ienia i iiinieonnnnns
Flow characteristics of Nassau River basin and

@SEUALY ..ttt it titiiaeiie ettt et e e
Occurrence, movement, and fate of organic contaminants

in ground water near Pensacola, Florida .....................
Adaptation of Floridan aquifer system RASA models for

water-management needs, Florida .............................
Simulation approaches to understanding ground-water

surface-water relationships and water budgets in

Florida lakes ..........c.ccttiiinnrnnnonennnecensoanannnnsss
Assessment of hydrogeological conditions and alternatives

for safeguarding water quality in southwest Sarasota

County, Florida ........... ittt ittt ittt
Impacts of selected developmental activities on the

quality of ground water, central Florida.....................
Geological controls on ground-water movement and

contamination in Polk County, Florida .......................
Effects of sludge on ground-water quality,

Dade County, Florida..........ccoiiiiiiiiiinniinannnnnnreeans
Numerical simulation of the migration of landfill

leachate in a highly permeable surficial aquifer,

Palm Beach County, Florida .............cciiiuiininerennaennn
Effects of septic tanks and domestic wells on water

quality and levels, northeast Palm Beach County,

Florida ......ciiiitiiiiiiiiiiiiiintereeennsonnscesonsnnnnns
Geohydrology of the surficial aquifer system,

Volusia County, Florida ..........cciiiiiriinrennnnnnnnnnnnns
Assessment of water-quality processes affecting

nutrients in wetlands stream ................ciiuiiiiiinann
Water resources evaluation of the freshwater lens

on Key West, Florida ......... ...ttt nnnnennnns
Salinity characteristics and effects of freshwater

withdrawals, Myakka River, Florida ..........................
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Number Title Page

449 Simulation of a saltwater plume from a flowing well

in a surficial aquifer, Dade County, Florida ............ ... 63
451 Nutrient loads in the Apopka-Beauclair Canal, upper

Oklawaha basin, central Florida........... it innenenns 65
452 Delineation of protection zones around public-supply

wells in Florida. ... ... ... ittt iineorenneennnannn 67
454 VWaste contamination using a geographical information

SYSEIM. . vttt ittt vttt e e . 68
455 Feasibility of storing freshwater in subsurface

formations, Cape Coral, Lee County, Florida.................. 70
456 Impact of pumping at the northwest well field on

adjacent wetlands, Dade County, Florida...................... 71
457 Low-flow characteristics of Florida streams.................... 72
458 Saltwater-freshwater interface in the coastal area

of southwest Florida........... ...ttt nnnnns 73

459 Sources of nitrogen in ground water from areas subject
to application of wastewater by spray irrigation and

commercial fertilizers near Tallahassee, Florida............. 75
460 Ground water hydrology of the surficial and Floridan

aquifer systems in Osceola and Okeechobee County............. 76
461 Evapotranspiration from areas of native vegetation

in central Florida....... ... ..ottt 78

462 Potentionmetric maps of the intermediate aquifer system,
west-central Florida, summary of hydrologic
conditions for high and low water.......... ... 79
463 Hydrology and water quality of the intermediate and
Upper Floridan aquifers, Hardee and DeSoto Counties,

Florida. .. ...ttt it i ittt e e 80
464 Saltwater intrusion in springs along the coastal

margin of Citrus and Hernando Counties, Florida.............. 81
465 Potential for contamination of the Floridan aquifer

system, west-central Florida............... ... .. ... 82
466 Floridan aquifer system water quality in an area

of drainage-well inflow........... ... .. i, 84
468 Water resources of Duval County, Florida....................... 85
471 Ground-water quality in the vicinity of stormwater

ponds, Pinellas County, Florida..................iviiiennn. 86

472 Hydrogeological assessment of spray effluent and sludge
disposal basins at a disposal site, Pinellas County,

Florida. ...ttt i i i et e et e e 87
473 Hydrologic impacts of phosphate mining on small basins,

central Florida...... ... ...ttt 89
474 Effects of structural changes on the water-quality

efficiency of stormwater detention pond...................... 91
475 Evaluation of the design of ground water quality

monitoring networks in Florida.............c.c0viiiiiininnnnnnnn 92
476 Importance of hydrologic and vegetative factors to fish

ecology in a seasonally inundated flood-plain forest......... 93

477 An evaluation of various physical and biological indicators
used to delineate wetland boundaries on blackwater stream
systems in Florida........ ... ...ttt 94
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Number Title Page

479 1Impacts of a migrating citrus industry on the

water resources of Hardee and DeSoto Counties, Florida....... 95
480 Evaluation of the ambient ground-water monitoring network

for describing background water quality in Florida........... 96
481 The relative importance of ground water to the chemical

budget of seepage lakeS........ccciitiiirnnnnnnnneneeeenannns 97
482 Fine sediment resuspension processes and light attenuation

in shallow estuarine enviromments...............ccvuvenunn.., 98
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FL-001 SURFACE WATER NETWORK STATIONS

DATE PROJECT BEGAN: 1926

DATE PROJECT ENDS: Continuing

PROJECT COORDINATOR: W. C. Bridges, Tallahassee

PRINCIPAL AREA INVESTIGATORS: L. D. Fayard, Orlando; W. J. Haire, Miami; R.
T. Mycyk, Tampa; M. A. Franklin, Tallahassee

COOPERATING AGENCIES: Most of the agencies shown in the list of cooperators.

PROBLEM: Surface-water information is needed for purposes of surveillance,
planning, design, hazard warning, operation, and management in water-related
fields such as water supply, flood control, irrigation, bridge and culvert
design, wildlife management, pollution abatement, flood-plain management, and
water resources development. To provide this information, an appropriate
data base is necessary.

OBJECTIVE: To obtain and document an unbiased inventory of streamflow,
stream and lake stage data for use in the planning and development of the
water resources of the State of Florida.

APPROACH: Collect stream discharge, stream and lake stage data from a
network of gaging stations that include daily discharge, periodic discharge,
daily stage, and periodic stage stations to define streamflow and stage
conditions within the State of Florida.

PROGRESS: Streamflow and stage data were collected from 683 network sites
and prepared for publication. Streamflow and stage data currently are being
obtained at the number of hydrologic data network stations given below.

Station Classification Number of Stations

Stream stations. ...............cc0 . 516

Continuous record:

Discharge and Stage........... 310
Stage Only.................... 85
Partial record:
Peak (maximum) flow........... 70
Periodic Streamflow........... 51
Lake and reservoir stations............ 141
Stage and contents................ 2
Stage only
Continuous.................... 68
Periodic............ ..o i 71
TOTAL 657
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PLANS FOR THIS YEAR: Continue operations as needs are defined.

Water-resources dat.:a for Florida, water year 1987.

REPORIS RELEASED:

U.S. Geological Survey, 1987, Water resources data for Florida-1986, north-
east Florida: U.S. Geological Survey Water-Data Report FL-86-1A.

U.S. Geological Survey, 1987, Water resources data for Florida-1986, south
Florida Surface Water: U.S. Geological Survey Water-Data Report FL-86-
2A.

U.S. Geological Survey, 1987, Water resources data for Florida-1986, south-
west Florida Surface Water: U.S. Geological Survey Water-Data Report FL-
86-3A.

U.S. Geological Survey, 1987, Water resources data for Florida-1986, north-
west Florida: U.S. Geological Survey Water-Data Report FL-86-4.
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FL-002 GROUND WATER NETWORK STATIONS

DATE PROJECT BEGAN: 1930

DATE PROJECT ENDS: Continuing

PROJECT COORDINATOR: W. C. Bridges, Tallahassee

PRINCIPAL AREA INVESTIGATORS: L. D. Fayard, Orlando; W. J. Haire, Miami;
R. T. Mycyk, Tampa; M. A. Franklin, Tallahassee

COQPERATING AGENCIES: Most of the agencies shown in the list of cooperators

PROBLEM: Long term water level records are needed to evaluate the effects
of climatic variations on the recharge to and discharge from the ground-
water systems, to provide a data base from which to measure the effects of
development, to assist in the prediction of future supplies, and to provide
data for management of the resource.

OBJECTIVE: To obtain and document an unbiased inventory of water-level data
for use in the planning and development of the water resources of the State
of Florida.

APPROACH: Collect water-level data for the various aquifers by a network of
observation wells which includes 1,624 periodic observations sites and 470
sites where data are recorded continuously.

PROGRESS: Water-level data were collected and published as planned.

PIANS FOR THIS YEAR: Collection and publication of data will be continued.

REPORTS IN PROCESS:
Water-resources data for Florida, water year 1987.

REPORTS RELEASED:

U.S. Geological Survey, 1987, Water resources data for Florida-1986, north-
east Florida: U.S. Geological Survey Water-Data Report FL-86-1B.

U.S. Geological Survey, 1987, Water resources data for Florida-1986, south
Florida Surface Water: U.S. Geological Survey Water-Data Report FL-86-
2B.

U.S. Geological Survey, 1987, Water resources data for Florida-1986, south-
west Florida Surface Water: U.S. Geological Survey Water-Data Report
FL-86-3B.

U.S. Geological Survey, 1987, Water resources data for Florida-1986, north-
west Florida: U.S. Geological Survey Water-Data Report FL-86-4.
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FL-003 QUALITY OF WATER NETWORK STATIONS

A RO : 1939

DATE _PROJECT ENDS: Continuing

PROJECT COO OR: W. C. Bridges, Tallahassee

RIN STI ORS: L. D. Fayard, Orlando; W. J. Haire, Miami; R.

T. Mycyk, Tampa; M. A. Franklin, Tallahassee
COOPERATING AGENCIES: Most of the agencies shown in the list of cooperators

PROBLEM: Water resource planning and water-quality assessment require a
nationwide base level of relatively standardized information. For intel-
ligent planning and realistic assessment of the water resource, the chemical
and physical quality of surface and ground waters must be defined and
monitored.

OBJECTIVE: To obtain and document unbiased inventory of water-quality data
for use in the planning and development of the water resources of the State
of Florida.

APPROACH: Collect water-quality data from a network of daily, weekly, and
periodic stations which include streams, lakes, springs, and wells to define
water quality conditions within the State of Florida.

PROGRESS: Water-quality data are obtained at 185 surface-water network
stations. These stations are used to monitor the quality of surface water
in Florida. Some of these stations also are part of a U.S. Geological
Survey nationwide network known as the National Stream Quality Accounting
Network which is used to detect nationwide trends in water quality. The
types of data determined at these sites are given below. Inasmuch as
several types of data may be determined at a particular site and not all
types of data are determined at each site, the number given below will not
equal the total number of surface water sites.

Data Classification Number of Sites

Physical data:
Temperature, specific conductance

or ph.. ... i i e 148
Sediment............ ... iiiininnniennnnn 19
Chemical data:

Inorganic constituents............... 99

Organic constituents................. 75

Pesticides............. ... ... ... ..., 34
Radiochemical data........................ 0
Biological data........................... 17
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Water-quality data are obtained at network observation wells and springs.
The types of data determined at these sites are listed below. Inasmuch as
several types of data may be determined at a particular site, and not all
types of data are determined at each site, the number given below will not
equal the total number of ground water sites.

Data Classification Wells Springs

Physical data:

Temperature,specific conductance or pH..... 699 7

Chemical data:

Inorganic constituents..................... 91 5
Organic constituents ................ ... ... 3 2
Biological data.............. i, 12 1

REPORTS IN PROCESS:

Water-resources data for Florida, water year 1987.

REPORTS RELEASED:
U.S. Geological Survey, 1987, Water resources data for Florida-1986, north-

U.

U.

S.

S.

east Florida: U.S. Geological Survey Water-Data Report FL-86-1A.
Geological Survey, 1987, Water resources data for Florida-1986, north-
east Florida: U.S. Geological Survey Water-Data Report FL-86-1B.
Geological Survey, 1987, Water resources data for Florida-1986, south
Florida Surface Water: U.S. Geological Survey Water-Data Report FL-86-
2A.

. Geological Survey, 1987, Water resources data for Florida-1986, south

Florida Ground Water: U.S. Geological Survey Water-Data Report FL-86-
2B.

Geological Survey, 1987, Water resources data for Florida-1986, south-
west Florida Surface Water: U.S. Geological Survey Water-Data Report
FL-86-3A.

. Geological Survey, 1987, Water resources data for Florida-1986, south-

west Florida Ground Water: U.S. Geological Survey Water-Data Report FL-
86-3B.

Geological Survey, 1987, Water resources data for Florida-1986, north-
west Florida: U.S. Geological Survey Water-Data Report FL-86-4.
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FL-005 QUALITY OF PRECIPITATION

DATE PROJECT BEGAN: July 1983
DATE PROJECT ENDS: Continuing
PRINCIPAL INVESTIGATORS: Terrie M. Lee, Tampa

George A. Irwin, Tallahassee

COOPERATING AGENCY: Federal Program

PROBLEM: The amount of substances dispersed in the atmosphere and deposited
by precipitation, aerosols, and bases is expected to continue to increase
throughout North America. Thus, there is a need for careful measurement of
the amounts, nature, and effects of these substances. Such measurements are
essential for responsible management of the agricultural, forest, and aqua-
tic ecosystems of the United States.

OBJECTIVE: The National Atmospheric Deposition Program (NADP) was created
to conduct research on atmospheric deposition and its affect on surface
waters and agricultural and forest lands in cooperation with federal, state
and private research agencies. The U.S. Geological Survey (USGS) is par-
ticipating in this program under the title of the National Trends Network
(NIN) by establishing up to 40 stations nationwide with coordination and
analytical services provided by NADP. These stations are established for
the purpose of long term coordinated data collection for use in local,
regional and national studies.

APPROACH: Basic data atmospheric deposition will be collected at a NADP/NIN
approved site (N39). Methods of data collection and instrumentation conform
to NADP procedures and guidelines. Data collection will be continuous with
weekly sample collections in addition to collecting additional samples for
non-standard events. All samples will be shipped to NADP Central Analytical
Laboratory (CAL) which is operated by the Illinois State Water Survey.

PROGRESS: Data were collected on a weekly schedule.
PLANS FOR THIS YEAR: The data collection sites will be maintained and
operated according to National Atmospheric Deposition Program/ National

Trends Network (NADP/NIN) standards and schedule.

REPORTS IN PROCESS: No reports planned for this project; data will be
stored in WATSTORE data files.
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FL-007 ANNUAL WATER-USE INVENTORY

DATE PROJECT BEGAN: July 1975

DATE PROJECT ENDS: Continuing

PRINCIPAL INVESTIGATOR: R. Rumenik, District Office, Tallahassee

COOPERATING AGENCIES: Florida Department of Environmental Regulation,
Northwest Florida Water Management District, St. Johns River Water
Management District, South Florida Water Management District, Southwest
Florida Water Management District and Suwannee River Water Management
District.

PROBLEM: Florida is undergoing a rapid growth in population and industry.
With this growth the competition for water for municipal, rural, industrial,
agricultural, and thermoelectric power has become more acute. Although
water-use data have been collected every 5 years since 1965 in the State,
there is a need to collect the data annually.

OBJECTIVE: The objective of this joint State and Federal effort is to pro-
vide a reliable estimate of the annual water use by county, by Water Manage-
ment Districts (WMDs), and by hydrologic units. This annual evaluation will
aid the WMDs in determining water-use trends and in devel jing water-use
plans and issuing water use permits. Water-use data will be updated annual-
ly and published every 5 years. Data have been published by state category
in a national report since 1950; and for all water-use catejories in State
reports since 1965. 1In addition, much effort will be expended to research
methods of improving techniques for data collection and to standardize the
storage and retrieval of water-use information. The collection of site-
specific data for use in hydrologic studies will also be intensified.

APPROACH: Collect and compile water-use information annually through the
concerted efforts of the U.S. Geological Survey and the State’s Water
Management Districts from the following sources: public-supply water
systems, rural self-supplied domestic and livestock systems, industrial
self-supplied systems, irrigation self-supplied systems, and thermoelectric
self-supplied systems. Upgrade the quality of data by minimizing estimated
values where actual values are attainable by enhancing methods and proce-
dures for collecting data, and by maintaining all data in an automatic data
system. St. Johns River Water Management District serves as the lead agency
responsible for the coordination of water-use activities within the State;
prior to 1985, USGS served in this capacity.

PROGRESS: The St. Johns River Water Management District (SJRWMD) under a
cooperative agreement with the USGS, has coordinated the efforts of all
WMD’s for the compilation of all categories of the 1985 water-use data for
Florida. These data have been stored in computer files on the USGS Prime
computer system to be retrieved as part of a National water-use report. Two
State reports are in progress: 1) the first draft of the Water-Resources
Investigation report has been completed; 2) a map report is in preparation.
Research methods were applied for improving techniques for collecting
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irrigation water-use data in 16 counties in the Southwest Florida Water
Management District. Data included total water withdrawn in 1986 and number
or irrigated acres by crop type.

S _FO : Prepare two State reports of estimated water use in
1985. Continue monitoring benchmark farms for total use of ground- and
surface-water and number of irrigated acres by crop type for 16 counties in
west-central Florida through December 1987. Data will be compiled and
presented in a data release to the cooperator.

R :
Marella, R., Water withdrawals and use in Florida, 1985.

REPORTS RELEASED:

Healy, H. G., Public water supplies of selected municipalities in Florida,
1976: (tables only, open filed).

— 1977, Public water supplies of selected municipalities in Florida,
1975: U.S. Geological Survey Water-Resources Investigations 77-53.

Leach, S. D., 1977, Water use inventory in Florida, 1975: U.S. Geological
Survey Open-File Report 77-577.

— 1978, Source, use, and disposition of water in Florida, 1975: U.S.

Geological Survey Water-Resources Investigations 78-17.

1978, Freshwater use in Florida, 1975: Florida Bureau of Geology Map
Series 87.

Duerr, A. D., and Trommer, J. T., 1979, Estimated water use in the Southwest
Florida Water Management District, -and adjacent areas: U.S. Geological
Survey Open-File Report 81-56.

Leach, S. D., and Healy, H. G., 1980, Estimated water use in Florida, 1977:
U.S. Geological Survey Water-Resources Investigations 79-112.

Duerr, A. D., and Trommer, J. T., 1981, Estimated water use in the Southwest
Florida Water Management District and adjacent area, 1980: U.S. Geo-
logical Survey Open-File Report 81-1060.

Leach, S. D., 1982, Estimated water use in Florida, 1980, Florida Bureau of
Geology Map Series 103.

Duerr, A. D., and Trommer, J. T., 1983, The benchmark farm program--a method
for estimating irrigation water use in southwest Florida: U.S. Geologi-
cal Survey Water-Resources Investigation 82-17.

Duerr, A D., and Sohm, J. E., 1983, Estimated water use in southwest
Florida 1981, and summary of water use, 1970, 1975, and 1977-81: U.S.
Geological Survey Open-File Report 83-45.

Leach, S. D., 1983, Consumptive use of freshwater in Florida, 1980: Florida
Bureau of Geology Map Series 105.

1983, Source, use and disposition of water in Florida, 1980: U.s.
Geological Survey Water-Resources Investigation 82-4090.

Spechler, R. M., 1983, Estimated irrigation water use in Florida, 1980
Florida Bureau of Geology Map Series 106.

Geiger, L. J., 1984, Water-use computer programs for Florida: U.S. Geologi-
cal Survey Open-File Report 84-442, 91p.
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FL-012 FLOOD ASSESSMENT

DATE PROJECT BEGAN: July 1964

DATE PROJECT ENDS: Continuing

PRINCIPAL INVESTIGATOR: W. C. Bridges, Tallahassee

COOPERATING AGENCY: Florida Department of Transportation

PROBLEM: Local and state governments, highway designers, planners, and
zoning commissions have a responsibility to avoid uneconomic, hazardous or
incompatible use and development of the state’s flood plains. Prime requi-
sites to meet these criteria are a knowledge of the flood-flow characteris-
tics of streams and the ability to make reliable estimates of the flood
magnitude and frequency.

OBJECTIVE: To assess the hydraulic and hydrologic characteristics of
Florida streams. To collect flood flow data and analyze hydraulic problems
for selected stream reaches as well as for hydrologic regions. To document
and prepare reports for extreme flood events.

APPROACH: Expand the flood peak data base by maintaining a regional network
of crest-stage gages. These data will supplement the statewide gaging
station network.

Update and maintain the computer files for basin characteristics and peak
flow for use in regional flood frequency analysis.

Respond by letter reports to specific requests for hydraulic and hydrologic
information for selected stream reaches.

Assess extreme flood events, including indirect flood measurements, analy-
sis, and preparation of reports to disseminate the flood information.

PROGRESS: Work elements continued on the dimensionless hydrograph analysis.
An assessment was made of the present flood-crest gaging-station network to
define data gaps and future needs. The greatest need is for small basins in
the urban areas. At such time that network stations have defined ratings
and a minimum of 10-years record, each site will be discontinued and moved
to urban streams.

PLANS FOR THIS YEAR: Assessment of floods and flooding potential will be
made on a request basis. Work will continue on hydrograph synthesis--
inputing unit discharge and rainfall data for larger basins (30-300 square
miles) and developing unit hydrographs.
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0 :
Bridges, W. C., 1972, Effects of Port Orange Bridge-causeway on flow of
Halifax River, Volusia County, Florida: U.S. Geological Survey, Florida
District, Open-File Report 72-005.

1974, An analysis of 1972-73 floods on Monroe Street and St. Augustine
Branch, Tallahassee, Florida: U.S. Geological Survey, Florida District,
Open-File Report 74-023.

1982, Technique for estimating magnitude and frequency of floods on
natural-flow streams in Florida: U.S. Geological Survey, Florida
District, Open-File Report 74-023.

1985, Analysis of water-level fluctuations of the U.S. Highway 90
retention pond, Madison, Florida: U.S. Geological Survey Water-
Resources Investigations Report 85-4057.

Bridges, W. C., and David, D. R., 1972, Floods of September 20-23, 1969, in
the Gadsden County area, Florida: Florida Dept. of Natural Resources,
Bureau of Geology Information Circular 79.
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FL-075 FLORIDA WATER ATLAS

DATE PROJECT BEGAN: September 1963
DATE PROJECT ENDS:  September 1988

PROJECT COORDINATOR: Walter R. Aucott, Tallahassee

COOPERATING AGENCY: Florida Department of Environmental Regulation

PROBLEM: Water-use planners have repeatedly expressed the need for maps
that show the characteristics and availability of water in Florida or that
show related information such as climate. Prior to the start of this
project only a few maps had been published that give hydrologic data or
other data closely related to hydrologic problems in Florida.

OBJECTIVE: This project seeks to make available the needed information in
the form of a water atlas--a series of map reports designed to furnish to
the user generalized hydrologic, geologic, and related information, portray-
ed graphically on a standard size map. These maps are most useful for broad
planning to aid legislators, planners, industrialists, laymen, and others as
well as hydrologists to provide readily available hydrogeologic information
for decision making.

APPROACH: Using available information and knowledge from other statewide
studies, maps portraying aspects of the hydrologic cycle will be prepared by
the U.S. Geological Survey and published by the Florida Geological Survey.

PROGRESS: Five water atlas reports were worked on during the past year.
Two were approved, drafted and sent to the publisher. Two were completed
and are in the review process.

PLANS FOR THIS YEAR: Publish reports now in review. Begin work on two new
atlas reports. Continue work on "Recharge to the surficial aquifers".

REPORTS IN PROCESS:

Rumenik, R. P., Runoff in hydrologic units in Florida
Aucott, Walter R., Recharge to the Floridan aquifer
Aucott, Walter R., Recharge to the surficial aquifers
Marella, Richard L., Water Use in Florida, 1985

REPORTS RELEASED:
Healy, H. G., 1962, Piezometric surface of the Floridan aquifer in Florida,
July 6-17, 1961: Florida Bureau of Geology Map Series 1.

1962, Piezometric surface and areas of artesian flow of the
Floridan aquifer in Florida, July 6-17, 1961; (Revised 1975): Florida
Bureau of Geology Map Series 4.

Calver, J. L., 1965, Mineral resources and industries of Florida: Florida
Bureau of Geology Map Series 8.

Shampine, W. J., 1981, Chloride concentration in water from the upper part
of the Floridan aquifer in Florida: (Revised 1975), Florida Bureau of
Geology Map Series 12,
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REPORTS RELEASED: (Continued)

Shampine, W. J., 1965, Hardness of water from the upper part of the Floridan
aquifer in Florida, (Revised 1975): Florida Bureau of Geology Map Series
13.

1965, Dissolved solids in water from the upper part of the Floridan
aquifer in Florida, (Revised 1975): Florida Bureau of Geology Map
Series 14.

1965, Sulfate concentration in water from the upper part of the
Floridan aquifer in Florida; (Revised 1975): Florida Bureau of Geology

Map Series 15.

Hyde, L. W., 1965, Principal aquifers of Florida; (Revised 1975): Florida
Bureau of Geology Map Series 16.

Vernon, R, 0., Puri, H. S., 1964, Geologic map of Florida: Florida Bureau of
Geology Map Series 18.

Kenner, W. E., 1966, Runoff in Florida: Florida Bureau of Geology Map
Series 22,

Kenner, W. E., Pride, R.W., Conover, C.S., 1967, Drainage basins in Florida:
Florida Bureau of Geology Map Series 28.

Kenner, W. E., 1969, Seasonal variation of streamflow in Florida: Florida
Bureau of Geology Map series 31.

Visher, F. N., Hughes, G.H., 1969, The difference between rainfall and
potential evaporation in Florida, (Revised 1975): Florida Bureau of
Geology Map Series 32.

Kaufman, M. I., 1969, Generalized distribution and concentration of
orthophosphate in Florida streams, (Revised 1975): Florida Bureau of
Geology Map Series 33.

Kenner, W. E., Hampton, E. R., Conover, C. S., 1969, Average flow of major
streams in Florida, (revised 1975): ' Florida Bureau of Geology Map
Series 34. :

Kaufman, M. I., 1969, Color of water in Florida streams and canals: Florida
Bureau of Geology Map Series 35 (revised 1975).

Pride, R. W., 1970, Estimated water use in Florida, 1965, (Revised 1975):
Florida Bureau of Geology Map Series 36.

Kaufman, M. I., 1970, The pH of water in Florida streams and canals: Florida
Bureau of Geology Map Series 37.

Hughes, G. H., Hampton, E. R., Tucker, D. F., Annual and seasonal rainfall
in Florida: Florida Bureau of Geology Map Series 40 (reprinted 1976).

Klein, H., Depth to base of potable water in the Floridan aquifer: Florida
Bureau of Geology Map Series 42.

Anderson, W., Temperature of Florida streams: Florida Bureau of Geology Map
Series 43.

Vernon, R. 0., 1973, Top of the Floridan artesian aquifer: Florida Bureau
of Geology Map Series 56.

Slack, L. J., Kaufman, M. I., 1973, Special conductance of water in Florida
streams and canals, (Revised 1975): Florida Bureau of Geology Map
Series 58.

Hughes, G. H., 1974, Water-level fluctuations of lakes in Florida: Florida
Bureau of Geology Map Series 62.

Rosenau, J. C., and Faulkner, G. L., An index to springs of Florida:
Florida Bureau of Geology Map Series 63.

Stone, R. B., 1974, Low streamflow in Florida--magnitude and frequency:
Florida Bureau of Geology Map Series 64.
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REPORTS RELEASED: (Continued)

Healy, H. G., 1974, The observation-well network of the U.S. Geological
Survey in Florida: Florida Bureau of Geology Map Series 65.

Snell, L. J., and Kenner, W. E., 1974, Surface water features of Florida:
Florida Bureau of Geology Map Series 66.

Pascale, C. A., Estimated yield of fresh-water wells in Florida: Florida
Bureau of Geology Map Series 70.

Healy, H. G., 1975, Terraces and shorelines of Florida: Florida Bureau of
Geology Map Series 71.

Conover, C. S., and Leach, S. D., 1975, River basin and hydrologic unit map
of Florida: Florida Bureau of Geology Map Series 72.

Healy, H. G., 1975, Potentiometric surface and areas of artesian flow of the
Floridan aquifer in Florida, May 1974: Florida Bureau of Geology Map
Series 73.

Causey, L. V., Leve, G. W., 1976, Thickness of the potable-water zone in the
Floridan aquifer, Florida Bureau of Geology Map Series 74.

Slack, L. J., Goolsby, D. A., 1976, Nitrogen loads and concentrations in
Florida streams: Florida Bureau of Geology Map Series 75.

Slack, L. J., 1977, Program for monitoring surface-water quality in Florida:
Florida Bureau of Geology Map Series 76.

Dysart, J. E., Goolsby, D. A., 1977, Dissolved-solids concentrations and
loads in Florida surface waters: Florida Bureau of Geology Map Series

77.

Dysart, J. E., 1978, Satellite image mosaic NASA ERTS-1 imagery-1973: U.S.
Geological Survey Misc. Invest. Maps.

Hughes, G. H., 1978, Runoff from hydrologic units in Florida: Florida
Bureau of Geology Map Series 81.

Phelps, G. G., 1978, Chemical quality of water used for municipal supply in
Florida, 1975, Florida Bureau of Geology Map Series 82.

1978, Principal uses of freshwater in Florida, 1975: Florida Bureau
of Geology Map Series 83.

Leach, S. D., 1978, Freshwater use in Florida, 1975: Florida Bureau of
Geology Map Series 87.

Hull, R. W., Irwin, G. A., 1979, Quality of untreated water for public
supplies in Florida with reference to the National Primary Drinking
Water Regulations: Florida Bureau of Geology Map Series 91.

Miller, J. A., 1979, Potential subsurface zones for liquid waste storage in
Florida: Florida Bureau of Geology Map Series 94.

Slack, L. J., Rosenau, J. C., 1979, Water quality of Florida springs:
Florida Bureau of Geology Map Series 96.

Stewart, J. W., 1980, Areas of natural recharge to the Floridan aquifer in
Florida: Florida Bureau of Geology Map Series 98.

Healy, H. G., 1981, Estimated pumpage from ground-water sources for public
supply and rural domestic use in Florida, 1977: Florida Bureau of
Geology Map Series 102.

Leach, S. D., 1982, Water use in Florida, 1980: Florida Bureau of Geology
Map Series 103.

Healy, H. G., 1982, Potentiometric surface of the Floridan aquifer, May
1980: Florida Bureau of Geology, Map Series 104.

Leach, S. D., 1982, Consumptive water use in Florida, 1980: Florida Bureau
of Geology Map Series 105.
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REPORTS RELEASED: (Continued)

Spechler, R. M., 1983, Estimated irrigation water use in Florida, 1980:
Bureau of Geology Map Series 106.

Foose, D. W. and Sohm, J. E., 1983, An index to long term surface water
sites in Florida: Florida Bureau of Geology Map Series 107.

Leach, S§. D., 1984, Projected public supply and rural (self-supplied) water
use in Florida through year 2020: Florida Bureau of Geology Map Series

108.
Hampson, P. S., 1984, Wetlands in Florida: Florida Bureau of Geology Map
Series 109.

Sinclair, W. C. and Stewart, J. W., 1985, Sinkhole type, development, and
distribution in Florida: Florida Bureau of Geology Map Series 110.
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FL-154 SUBSURFACE WASTE STORAGE, FLORIDA

DATE PROJECT BEGAN: October 1970
DATE PROJECT ENDS:  Continuing

1 S OR: J. J. Hickey, Tampa
COOPERAT : Federal Program

PROBLEM: Liquid wastes are now being injected into saline water in the
deeper zones of the Floridan aquifer with indication of expanded use of the
aquifer waste-storage capacity, especially in regard to storing-disposing of
secondary treated sewage effluent. The hydrologic and geochemical charac-
teristics are not adequately known to effectively evaluate the potential-
ities and possible consequences of subsurface waste storage. Based on the
present state of knowledge, reliable prediction of the movement, chemical
interactions, and ultimate fate of liquid wastes underground is uncertain.

OBJECTIVE: To provide the needed scientific information base and guidelines
for a comprehensive evaluation of the lithology, hydrology and geochemistry
of the deep saline parts of the aquifer systems, and for planning-management
decisions among a multiplicity of possible uses of the saline aquifers,
including subsurface liquid waste storage. The investigation is coordinated
with the geologic research phase being conducted by the Florida Bureau of
Geology.

APPROACH: Assessment and synthesis of available hydrologic and geochemical
data into a regional appraisal of the deep saline-water part of the aquifer
system; inventory, assessment and evaluation of active and planned subsur-
face waste disposal systems in Florida, compilation of data, field inves-
tigations, and preparation of summary report including case studies, and
establishment of a foundation for expanded effort in subsequent years via
liaison with regulatory agencies, consultants, companies, the Florida Bureau
of Geology and WRD research personnel.

PROGRESS: Two reports and one abstract were approved for publication by the
Director. One of the reports was presented at an international symposium
and was published in its’ proceedings. The principal investigator was
selected to be a member of the Science Advisory Committee of the Underground
Injection Practices Council. A contributing member of the project was asked
to plan a symposium on subsurface injection for the 1988 American Geo-
physical Union (AGU) spring meeting.

PLANS FOR THIS YEAR: Guide variable-salinity report through the approval
process. Continue work on study dealing with physical factors that
influence circular convection during subsurface injection. Start a study
about the hydrogeology of injection zones and associated confining units in
the Floridan aquifer system of Peninsula Florida.

35




(FL-154)

ORTS 0 :

Hickey, J. J., Some physical factors that influence circular convection
during subsurface injection.

Hickey, J. J., An approach to the field study of hydraulic gradients in
variable salinity ground-water flow; Journal Article.

REPORTS RELEASED:
Kaufman, M. I., 1973, Subsurface wastewater injection, Florida: Amer. Soc.

Civil Engineers, Proc. Paper 9598, vol. 99, no. IRI, p. 53-70.

Goolsby, D. A., 1972, Geochemical effects and movement of injected indus-
trial waste in limestone aquifer: Amer. Assoc. Petroleum Geologists
Memoir 18, p. 355-368.

Kaufman, M. I., Goolsby, D. A., and Faulkner, G. L., 1973, Injection of
acidic industrial waste into a saline carbonate aquifer: Geochemical
aspects: Amer. Assoc. Petroleum Geologists, Underground Waste Management
and Artificial Recharge, vol. 1, p. 526-551.

Wilson, W. E., Rosenshein, J. S., and Hunn, J. D., 1973, Hydrologic evalua-
tion of industrial waste injection at Mulberry, Florida: Amer. Assoc.
Petroleum Geologists, Underground Waste Management and Artificial
Recharge, vol. 1, p. 552-564.

Puri, H. S., Faulkner, G. L., and Winston, G. 0., 1973, Hydrogeology of
subsurface liquid waste storage in Florida: Amer. Assoc. Petroleum
Geologists, Underground Waste Management and Artificial Recharge, vol.
2, p. 825-850.

Meyer, F. W., 1974, Evaluation of hydraulic characteristics of a deep ar-
tesian aquifer from natural water-level fluctuations, Miami, Florida:
Florida Bur. of Geology, Rept. of Inv. No. 75, 32 p.

Faulkner, G. L., and Pascale, C:. A., 1975, Monitoring regional effects of
pressure injection of wastewater in a limestone aquifer: Ground Water,
Vol. 13, No. 2, p. 197-208.

Kaufman, M. I., and McKenzie, D. J., 1975, Upward migration of deep-well
waste-injection fluids in Floridan aquifer, south Florida: U.S. Geologi-
cal Survey Journal Research, Vol. 3, No. 3, 261-271.

Pascale, C. A., 1976, Construction and testing of two waste-injection
monitor wells in northwest Florida: U.S. Geological Survey Open-File
Rept. 76-1, 42 p.

Pitt, W. A., Jr., and Meyer, F. W., 1976, Ground-water quality at the site
of a proposed deep-well injection system for treated waste-water, West
Palm Beach, Florida: U.S. Geological Survey Open-File Rept. 76-91, 43 p.

McKenzie, D, J., 1976, Injection of acidic industrial waste into the
Floridan aquifer near Belle Glade, Florida: Upward migration and geo-
chemical interaction 1973-75: U.S. Geological Survey Open-File Rept. 76-
626, 54 p.

Wilson, W. E., 1976, Hydrologic data for a subsurface waste-injection site
at Mulberry, Florida 1972-75: U.S. Geological Survey Open-File Rept. 76-
721, 24 p.

Pascale, C. A., and Martin, J. B., 1977, Hydrologic monitoring of a waste
injection well near Milton, Florida: U.S. Geological Survey Open-File
Rept. 77-368, 46 p.

Wilson, W. E., 1977, Hydrologic data for a subsurface waste injection site,
Mulberry, Florida, 1972-76: U.S. Geological Survey Open-File Rept. 77-
511, 24 p.

36



(FL-154)

REPORTS RELEASED: (Continued)

Pitt, W. H., Meyer, F. W., and Hull, J. E., 1977, Disposal of salt-water
during well construction: Problems and solutions: Ground-water, vol. 15,
no. 4, p. 276-283.

Pascale, C. A., and Martin, J. B., 1978, Hydrologic monitoring of a deep-
well waste injection system near Pensacola, Florida, March 1970-March
1977: 1U.S. Geological Survey Water Resources Inv. 78-27, 61 p.

Beaven, T. R., and Meyer, F. W., 1978, Well inventory and data summary for
the Floridan aquifer system in Dade and Monroe Counties: U.S. Geological
Survey Open-File Rept. OF 78-881, 26 p.

Ehrlich, G. G., Godsy, E. M., Pascale, C. A., and Vecchioli, John, 1979
Chemical changes in an industrial waste liquid during post-injection
movement in a limestone aquifer: Pensacola, Florida, Ground Water, vol.
17, no. 6, p. 562-573. _

Vecchioli, John, 1979, Monitoring of subsurface injection of wastes,
Florida: Ground Water, vol. 17, no. 3, p. 244-249.

Miller, J. A., 1979, Potential subsurface zones for liquid-waste storage in
Florida: Florida Bureau of Geology, Map Series 94, 1 sheet.

Meyer, F. W., 1980, Disposal of liquid wastes in cavernous dolomites beneath
southeastern Florida: Proceedings of the International Association of
Hydrogeologists.

Vecchioli, John, Ehrlich, G. G., Godsy, E. M., and Pascale, C. A., 1980,
Alterations in the chemistry of an industrial waste liquid injected into
limestone near Pensacola, Florida: Proceedings of the International
Association of Hydrogeologists.

Vecchioli, John, 1981, Subsurface injection of liquid waste in Florida,
Unjited States of America: Proceedings of the International Symposium on
Ground-Water Quality, March 23-27, 1981,

Hickey, J. J., 1981, Hydrogeology, estimated impact, and regional well
monitoring of effects of subsurface wastewater injection, Tampa Bay
area, Florida: U.S. Geological Survey Water Resources Investigations 80-
118.

Hickey, J. J. and Vecchioli, J., 1981, Subsurface injection of liquid waste
with emphasis on injection practices in Florida, U.S. Geological Survey
Water Supply Paper 2281.

Hickey, J. J., and Wilson, W. E., 1982, Results of deep-well injection
testing at Mulberry, Florida: U.S. Geological Survey Water-Resources
Investigations 81-75, 15 p.

Hull, R. W., and Martin, J. B., 1982, Data on subsurface storage of liquid
waste near Pensacola,, Florida, 1963-1980: U.S. Geological Survey Open-
File Report 82-689, 179 p.

Hickey, J. J., 1982, Hydrogeology and results of injection tests at waste-
injection test sites in Pinellas County, Florida: U.S. Geological Survey
Water-Supply Paper 2183, 42 p.

Schiner, G. R., and German, E. R., 1983, Effects of drainage well recharge
on quality of water of the Floridan aquifer in the Orlando area, central
Florida: U.S. Geological Survey Water Resources Investigations Report
82-4094, p. 124,

Hickey, J. J., 1984, Subsurface injection of treated sewage into a saline-

water aquif<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>