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HYDROLOGIC CONDITIONS IN BROWARD COUNTY, FLORIDA, 1976

By T. R. Beaven

ABSTRACT

Rainfall is the major source of recharge to the Biscayne
aquifer and surface-flow system in Broward County. During the 1976
water year ralnfall was 3.6 percent below average. Water levels in
the Pompano Beach and Dixie well fields were lower during the peak -
of the 1976 dry season than at the peak of the record low dry season
in 1971.

Broward County's freshwater supply is chiefly dependent on
release into the major canal network during droughts. Flow was
variable in the major canals during the 1976 water year when
compared to the 1962~75 averages. Cypress Creek, Middle River, and
Snake Creek Canal at 5-29 had greater flow than the 1%62-75
averages. Flows In Plantation Canal and South New River were equal
to the 1962-75 average, while Hillsboro, North New River Canal, and
Snake Creek Canal at N.W. 67th Avenue had flow below the long-term
averages.

The concentrations of principal mineral constituents in surface
water in Broward County were within limits established by Florida
State Water Standards, with the exception of ironm at one station.
Total coliforms were equal to or within permissible limits for Class
I1T water and water for public supply In Broward camals at all sites
during the 1976 water year. Fecal coliform did not exceed the
permissible limit for public water supply at any of the sites during
the 1976 water year.

There are 32 municipal and privately owned utilities in Broward
County supplying a resident population of over 832,000 and a peak
tourist season population of over 1,000,000. During 1976 the 13
largest suppliers pumped 49.544 billion gallons, an average of 135.4
million gallons per day.

INTRODUCTION

This report, the sixth of an annual series, presents hydrologic
data in Broward County (fig. 1) for the 1976 water year. The 1976
water year is the 12-month period from October 1, 1975 through
September 30, 1976. Data are compared with long-term records of
rainfall, ground water, surface water, and water quality from
stations located throughout Broward County: Significant hydrologic
changes and events are summarized on the basis of the long-term
trends where possible,.
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Management of water resources is affected by antecedent
hydrologic conditions, the most important of which is areal
distribution of rainfall. A second significant factor in water
management in south Florida is the effect of drainage canals,
controls on canals, or diversions from canals which may cause
permanent changes in the distribution of water as it moves over and
through the land.

Deficiencies in rainfall and the attendant reduced freshwater
heads in the aquifer may allow water with relatively higher
concentrations of dissolved solids to move inland from the ocean
through the canals and recharge the aquifers. On the upstream side
of canal structures, where they exist, the water quality may be
impaired by high levels of nutrients and organic material. Below or
downstream of the structures, water is frequently brackish or
saline.

This report was prepared as part of the cooperative program of
water-resources investigations between the U.S5. Geological Survey
and the Broward County Board of Commissioners. Liaison with the
Board of Commissioners was maintained through the Water-Resources
Department and the Environmental Quality Control Board of Broward
County. In addition, a large part of the data in the report was
collected as part of cooperative investigations with the South
Florida Water Management District, and the cities of Fort
Lauderdale, Hollywood, Hallandale, and Pompano Beach.

For use of those readers who may prefer to use metric units
rather than inch-pound units, the conversion factors and
abbreviations for the terms used in this report are listed below:

Multiply inch-pound unit By To obtain metric (SI) unit
Leggth
inch (in) 25.4 millimeter (mm)
0254 meter {m)
foot (ft) _ 3048 meter (m)
mile (mi) 1.609 kilometer (km)
Volume
gallon (gal) 3.785 liter (L)
3.785x1073 cubic meter (m3g
million gallons 3785 cubic meters (m”)
{Mzal) 3.785x10™3 cubic hectometers (hm3)



Flow

cubic foot per second 28.32 liter per second (L/s)
(£t3/s)
.02832 cubic meter per second
(m3/s)
gallon per minute .06309 liter per second (L/s)
(gal/min)
6.309x10~15 cubic meter per second
(m3/s)
million gallons per day .04381 cubic meters per second
(Mgal/d) (m3/s)
Transmissivity
million gallons per day L0124 meters squared per day
per foot (Mgal/d/ft) (w?/d)

WATER MANAGEMENT

A principal means of water management in south Florida consists
of regulating the amount and direction of water flow through canal
systems. Canals may be classed as primary and secondary. The South
Florida Water Management District (SFWMD) operates and maintains the
primary canals, which are designed to help regulate ground-water
levels and provide flood protection by scheduling water flow to and
from storage in the conservation areas and to the sea. Secondary
canals, maintained and operated by the Broward County Water
Resources Department, are used for land drainage. The cooperation
of the two agencies provides an effective overall management system.

Decisions regarding the distribution of water throughout the
canal system are based on prevalling hydrologic conditions. Excess
water from heavy precipitation during the wet season is backpumped
into the conservation areas for storage or discharged Into the ocean
through control structures {dams). Water is released from storage
during the dry season and is transported through the canal system to
recharge the Biscayne aquifer in high use areas.

RATINFALL

Rainfall records are tabulated from three stations in Broward
County. Two are coastal stations located in Pompano Beach and Fort
Lauderdale (fig. 2). The third is an inland station located at the
5-7 pump station on North New River Canal (fig. 1).
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2.—Surface-water observation stations, rainfall statioms,

and observation wells in Broward County



The 1976 water year average rainfall for Broward County was
55.28 inches. This was 2.07 inches or 3.6 percent below the 33-year
average (1943-75) of 57.35 inches (Table 1). The 33-year average
for the three stations varied from 51.47 inches at the North New
River Canal inland station teo 60.29 inches for the two coastal
stations, a difference of 8.82 inches.

The North New River Canal station recelved 46.19 inches of rain
during the 1976 water year, 5.28 inches or 10.3 percent less than
the 33-vear average for that station, while the Pompano Beach
station received 59.32 inches for a deficiency of 1.81 inches or 3.0
percent. Rainfall at the Fort Lauderdale stations for the same
period was 60.34 inches, an increase of 0.88 inch or 1.5 percent
when compared with the station's 33-year average of 59.46 inches.

The distribution of monthly rainfall for the 1976 water year is
similar to the long-term average (fig. 3). Although the distribu-
tion of rainfall within each year varies, the period of tropical
storm activity, May through October, may account for as much as 80
percent of the yearly total. The May through October period
accounted for over 75 percent of the rainfall during the 1976 water
vear. The maximum deviation from the long-term monthly average
occurred in May when rainfall exceeded the average by 4.43 inches at
the coastal stations, and 5.99 inches at the inland station. July
and September rainfall was more than 3 inches helow the long-term
average at the coastal stations. October and June rainfall was more
than 3 inches below average at the inland station. Rainfall was
close to the 33-year monthly averages during the remainder of the
water year.

GROUND WATER

Ground water is water in the zone of saturation--the subsurface
zone in which all voids, including joints, fissures, solution holes,
interstices, and crevices, are filled with water. Geologic units
are called aquifers if they contain saturated permeable material
capable of vielding significant quantities of ground water to wells
and springs. The Biscayne aquifer is the primary source of fresh
ground water for Broward County.

In Broward County the Biscayne aquifer is composed chiefly of
permeable limestone, sandstone, and sand ranging in age from the
late Miocene through Pleistocene (Sherwood and others, 1973). The
aquifer is wedge-shaped with an east-west orientation. Tt extends
to a depth of more than 200 feet below land surface along the
coastal areas, The base of the aquifer decreases in depth to the
west and intersects land surface near the Broward-Collier County
line. Beneath the Biscayne aquifer, highly impermeable beds of
marine sediment, interspersed with occasional pockets of marl,
extend to comsiderable depths.



Table l.—Summary of rainfall data by stations

Location
Coastal sector:
Fort Lauderdale
Pompano
Average
Inland sector:

North New River
Canal at S5-7

Average of above stations

1976 water year

60.34

59.32

59.83

46.19

55.28

Water year
average
(1943-75)

59.46
61.13
60.29

51.47

57.35



RAINFALL,IN INCHES

RAINFALL ,IN INCHES

FORT LAUDERDALE & POMPANO BEACH{COMBINED AVERAGE)

AVERAGE MONTHLY RAINFALL,
1943-75

MONTHLY RAINFALL.,1976 WATER
YEAR

NORTH NEW RIVER CANAL AT S-7

AVERAGE MONTHLY RAINFALL,
1943-73

MONTHLY RAINFALL,I976 WATER
YEAR
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Figure 3.—Monthly rainfall for the 1976 water year and the
average monthly rainfall, 1943-75 at Fort
Lauderdale, Pompano Beach, and North New River
Canal at §-7



The change in the amount of fresh ground water in storage is
determined by the difference between recharge to and discharge from
the aquifer. Infiltration of rainfall through surface materials and
seepage from the canal system and conservation areas constitute the
recharge. Discharge from the aquifer occurs as evapotranspiration,
ground water flow to canals, and pumping from wells.

Water-level fluctuations in the Biscayne aquifer of Broward
County are monitored in wells located throughout the county (fig.
2). Thirty-seven wells have continuous recording instruments for
measuring water level., Seven of the wells monitor the effects of
pumping in high yield well fields.

Water levels in the Biscayne aquifer respond rapidly to
variations in rainfall because of the high permeability of the
limestone. This is reflected by observation well hydrographs in
Broward County., Figure 4 shows the hydrographs for well G-561
diring the 1976 water year and for the period of record. Figure 4
also shows rainfall records for the same pericds.

The general trend of five well hydrographs (figs. 4-8) for the
1976 water year shows the recession of water levels between November
and April. In May increasing rainfall is reflected as recharge
begins to raise the water levels. Small deflections on the well
hydrographs correspond to periods of minor rainfall, while more
intensive rainfall peaks compare with the higher peaks of the well
hydrographs.

Extreme high-water and low-water levels for the previous years
on record are shown as +'s on each well hydrograph. Although none
of the extreme high-water levels were exceeded during the 1976 water
year, four wells dropped below extreme low-water levels. Water
levels in well F-291 dropped to 0.60 foot (datum is mean sea level}
in February, 0.05 foot below the prior extreme low level for the
month (fig. 5). Also during February, well G-1220 recorded water
levels of 1.64 feet. This was 0.11 foot below the previous low
(fig. 6). Well G-616 recorded a new low of 8.4l feet in July, a
reduction of 0.06 foot from the preceding low water record of 8.47
feet (fig. 7). In well G-617 the water level declined to a new
extreme of 3.21 feet in September, a reduction of 0.09 foot from the
antecedent low (fig. 8).

Although a quantitative relationship between the long~term
hydrographs and monthly rainfall was beyond the scope of this
report, the records show that years with high rainfalls correlate
positively with years of high water levels. Note especially the
years 1948, 1952-54, 1957-60, 1965-69. Similarily, those years
showing lesser rainfall accumulations are reflected by low peaks
with more promounced and deeper troughs in the hydrograph.
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Water—level contour maps indicate the configuration of the
water table, the hydraulic gradient, and the general direction of
ground-water flow. Water levels in Broward County observation wells
are measured during wet and dry seasons to obtain extreme aquifer
conditions for the year. These conditions are then compared to
record low water levels.

Record high water levels occurred on November 1, 1965 (1966
water year), as the result of several days of heavy rainfall during
a hurricane (fig. 9). Record low levels on May 5, 1971, (fig. 10)
resulted from several months of deficient rainfall coinciding with
heavy withdrawals from wells. However, water levels in some Broward
County observation wells did not reach extremes in either November
1965 or May 1971.

Ground-water levels for the 1976 low water period (fig. 11) in
Broward County {not including well fields) were near May 1971 levels
along the coastal areas but ranged 1-2 feet higher in the proximity
of the Florida Turnpike to 2 feet higher in the western reaches.

Water levels were below average In the Dixie, Pompano Beach,
Hollywood, and Hallandale well fields for the May 1976 low water
period, but above average for the Prospect well field (figs. 12 to
20). Selected wells show water levels in the well fields were
higher May 6, 1976, than on May 5, 1971, during the period of
extreme low water and ranged from 0.28 foot higher at Hallandale to
2.72 feet higher at the Fort Lauderdale Prospect well field.

The cities of Fort Lauderdale (Dixie and Prospect well fields)
and Pompano Beach are Broward County's major water suppliers. The
Prospect well-field pumpage of 205.7 Mgal represents a 10 percent
increase for the 7-day period ending May 7, 1976, over the 7-day
period ending May 5, 1971. The Dixie well field pumpage decreased
to 86.7 Mgal, 17 percent of the 1971 pumpage. The total pumpage for
the combined Fort Lauderdale well fields increased 1 Mgal or 0.3
percent for the same 7-day period. The Pompano well-field pumpage
was 105.9 Mgal, a decrease of 16 percent.

Water levels in the Hollywood and Hallandale well fields on May
7, 1976, (figs. 18 and 19) were higher than the record low-water
levels on May 5, 1971, (fig. 10), The transmissivity of the aquifer
in the Hollywood and Hallandale area 1is extremely high, about 2.0
Mgal/d/ft. Therefore, the effect of pumping at the well fields 1s .
dispersed over a large area, and drawdowns in the immediate vieinity
of the wells are generally less than 0.2 foot.
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