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EXECUTIVE SUMMARY

The hydrogeologic information from ten (10) Class | Injection Well Systems in Brevard
and Indian River counties was evaluated to identify areas suitable for disposal of potable
water by-product. Potable water by-product is generated by municipal water suppliers

during the desalination process. The results of this study are presented in this report.

Based on this evaluation the primary injection zone extends from the Sykes Creek site in
Merritt Island in northern Brevard County to southern Florida. The northward extent
beyond the Sykes Creek facility has not yet been determined due to a lack of available
information. The westward extent of the primary injection zone beyond the Palm Bay
exploratory well in Brevard County has not yet been determined due to a lack of

available information.

There is a potential to use the zone directly below the middle confining unit for disposal
of potable water by-product. This would be a less costly alternative for a utility than
drilling to the primary injection zone. The areas around Merritt Island, Cocoa,
Rockledge, and possibly Titusville in Brevard County, would have the highest potential,
because water in excess of 10,000 mg/L TDS has been identified in the upper Floridan
aquifer (McGurk et al. 1998) in this area. The Melbourne, West Melbourne, and Palm
Bay areas would have a moderate potential, because there is some uncertainty regarding
the exact depth of the lowermost USDW.
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1.0 PURPOSE AND SCOPE

The purpose of this project is to delineate subsurface areas within the southern St. Johns
River Water Management District (SJRWMD) that are potentially suitable for potable
water by-product disposal. In accordance with Chapter 62-528 F.A.C., the ambient
groundwater within the potential injection zones must have a TDS content greater than
10,000 mg/L. No upward fluid migration is permitted to impact groundwater with less
than 10,000 mg/L [defined as an Underground Source of Drinking Water (USDW)] as a
result of deep well injection. The vertical hydraulic conductivities of the overlying
confining beds in the study area were tabulated from existing consulting reports on ten
(10) injection well sites. Individual confining beds and producing zones were correlated
using geophysical logs (gamma, acoustic, and electric) and lithologic logs. Maps and a
cross section are presented that delineate the hydrogeologic units within the study area.

2.0 LOCATION OF STUDY AREA

The study area (Figure 1) is located in Brevard and Indian River counties, Florida,
between longitude 80°42'20" and 80°25'20". A total of ten (10) injection wells are
present within the study area. There are eight (8) facilities presently using injection wells
for disposal of municipal or industrial waste in the area. Of these facilities, six (6) are
owned by municipalities and use injection wells for disposal of treated domestic waste.
The other two (2) facilities use injection wells for disposal of treated industrial waste. All
these injection wells discharge effluent to the primary injection zone, which is located at
depths between -1950 feet NGVD and -2600 feet NGVD in the study area. There is also
one (1) inactive injection well system located at the D.B. Lee Wastewater Treatment
Plant (WWTP) in Melbourne and an exploratory well site in Palm Bay that has not yet
been permitted for use as an injection well. In addition to the injection well sites, data
from the Upper Floridan aquifer water supply wells at the City of Melbourne Lake
Washington well field site was evaluated during this study.



3.0 OTHER INVESTIGATIONS

The technical reports reviewed for this project were developed by the U.S. Geological
Survey, Florida Geological Survey, SJRWMD, and private consultants. The U.S.
Geological Survey reports include Brown et al. (1962), Miller (1986), and O’Reilly et al.
(2003).

Brown et al. (1962) presents the first comprehensive report on the geology and water
resources of Brevard County. Due to a lack of information, the report did not address the

deeper portions of the FAS.

Miller (1986), working under the Regional Aquifer-System Analysis (RASA) program,
presented results of a regional study of the FAS. Although no specific data was included
for Brevard County, the report did present structure contours and isopach lines of various
units in the FAS in the study area.

O’Reilly et al. (2003) completed a water resource investigation of the Lower Floridan
aquifer in east-central Florida that included some wells in Brevard County, but none in
Indian River County. The data points used for the O’Reilly study were primarily
concentrated in Orange County. The O’Reilly study recognizes a middle semiconfining

unit in Brevard County that separates the Upper from the Lower Floridan aquifer.

The Florida Geological Survey reports include Chen (1965), Vecchioli et al. (1986), Scott
(1988), Scott et al. (1991) and Duncan et al. (1994). Chen (1965) published a report on
the regional lithostratigraphy of the Floridan Peninsula. Vecchioli et al. (1986)
established the current hydrostratigraphic nomenclature used in the State of Florida.
Scott (1988) did a regional study on the Hawthorn Group in peninsular Florida.
Although his study did not specifically address the FAS in Brevard County, it does
evaluate the structural geology in the study area. Scott et al. (1991) presented the
hydrogeologic framework of each water management district. Duncan et al. (1994) did a

comprehensive study of the framework of the Lower Floridan aquifer in Brevard County



using all the deep well data available at the time. The Duncan report is herein used as a
guide for correlations.

SJIRWMD has numerous technical publications on many aspects of the hydrogeology in
Brevard and Indian River counties. SIRWMD reports for this area include Skipp (1988),
Toth (1988), and McGurk et al. (1998). Skipp (1988) completed groundwater modeling
of the FAS in east and central Florida. Toth (1988) investigated saltwater intrusion in the
coastal areas of Brevard, Indian River, and Volusia counties. McGurk et al. (1998)
constructed a contour map of the estimated altitude of water in the FAS having chloride
concentrations exceeding 5,000 mg/L in east-central Florida.

Consulting reports reviewed for this project include; CH2M HILL (1979, 1986, and
1987), Dames & Moore (1985), Geraghty & Miller (1984, 1986, and 1988),
HydroDesigns (1989,1989b, 1990, and 1991), L.S. Sims & Associates, Inc. (1998, 1999,
and 2001), Montgomery Watson Harza (2003), and Hartman & Associates (2003).

The CH2M HILL reports are all construction and testing documents for injection wells
drilled at Hercules (now Ocean Spray Cranberries, Inc.), the City of West Melbourne,
and Port Malabar (now City of Palm Bay). The Geraghty & Miller reports are also
construction and testing reports for injection wells in the area. They include Harris (now
Intersil) (1984), Merritt Island (now Brevard County Sykes Creek Regional WWTP)
(1986), and the City of Melbourne D.B. Lee WWTP (1988). The HydroDesigns
construction reports are for the City of Melbourne Grant Street WWTP (1989) and the
City of Rockledge (1991). The HydroDesigns 1989b report describes testing procedures
to determine possible mechanisms for vertical fluid movement in the D.B. Lee injection
well. The 1990 report describes testing of a 1200 foot deep exploratory well at the Lake
Washington Reverse Osmosis Plant. The L.S. Sims & Associates, Inc. reports are for the
City of Melbourne Grant Street WWTP (1998) and the City of Melbourne D.B. Lee
WWTP (1999 and 2001). The 1998 and 1999 reports are assessments of the
hydrogeology at the two sites.



The L.S. Sims & Associates 2001 report is a document that was attached to a petition for
a minor aquifer exemption for a portion of the FAS around the D.B. Lee injection well.
As a part of the petition, a deep exploratory well was drilled at the D.B. Lee site to
determine the base of the USDW. Montgomery Watson Harza (2003) presented a report
on a deep exploratory well at the Sykes Creek site. The intention of the exploratory well
was to determine the base of the USDW. Hartman & Associates (2003) reported on the
construction of an exploratory well for the City of Palm Bay. The purpose of the well

was to determine if zones were available for injection in southwestern Palm Bay.

4.0 METHODOLOGY

Geophysical and lithologic logs were obtained for all of the injection wells in Brevard
and Indian River counties. The lithology of the wells was determined by comparing
lithologic, gamma, acoustic, and induction logs. The criteria used for unit designation
were generally taken from Duncan et al. (1994) and are discussed in the geology and
hydrogeology sections of this report. Other logs (caliper, temperature, short/long normal

resistivity, and flowmeter) were also considered.

The lithologic logs were available from the Florida Geological Survey for nearly all of
the deep wells. The logs contain information on rock type, color, porosity, texture,
matrix, induration, accessory minerals, and fossils content. During review of the
lithologic logs, particular attention was paid to the benthonic foraminifera assemblages if
identified. The presence of Dictyoconus cookei and Dictyoconus americanus are good

indicators that the rock is from the Avon Park Formation. Helicostegina gyralis

commonly occurs near the top of the Oldsmar Formation.

The gamma ray log contains records of natural gamma radiation levels with depth within
the cased and uncased portions of the injection wells. Higher gamma activity is
associated with minerals that contain high percentages of potassium, uranium and
thorium in their lattice structure. Higher gamma radiation levels can be associated with

uranium and thorium concentrated in phosphorites, clays, dolostone and possibly chert.



There are several gamma ray marker beds that are used to differentiate hydrogeologic
units within the study area. In some wells the gamma ray marker beds are distorted or

not present. This is probably due to cavities or larger hole diameters.

The acoustic velocity log [Borehole Compensated Sonic (BHC)] records measurements
of the sonic transit time between the acoustic logging sonde transmitter and receiver(s).
The borehole wall geometry, formation bedding, fractures, porosity, formation matrix,
and fluid properties all affect the transit time. Generally, the denser (dolomitic)
formations have faster transit times than less indurated and more porous (limestone and
clay) formations. Fractured zones sometimes exhibit “cycle skipping” on the acoustic
logs making them easily identifiable. Cycle skipping is an attenuation of the first sound
pulse followed by a subsequent pulse not attenuated (Keys and MacCary 1983).
Attenuations (slower transit times) are also apparent in the water-filled cavernous zones.
Acoustic logs can be used to evaluate formation lithology and porosity. Duncan et al.
(1994), utilizes calculated porosity values from these logs as a criterion for identifying

potential confining beds.

The induction log is a record of the electrical conductivity (reciprocal of resistivity) of the
formation and fluids within the radius of the sonde. An alternating electrical current is
transmitted into the formation by the logging sonde. The transmitted current induces the
flow of eddy currents, which set up secondary magnetic fields that induce voltage in the
receiving coil. The magnitude of the signal received by the recording instrument is
proportional to the conductivity or inversely proportional to the resistivity, of the
formation. In general, dolostones and denser rocks are less conductive than limestones
and poorly indurated sediments. Therefore, the denser rocks give lower deflections on
logs. Groundwater with a higher TDS concentration is more conductive than fresher, less
saline groundwater and can dominate the influence on conductivity in highly porous or
permeable rocks. For this reason, highly fractured, dense dolostones saturated with high
TDS waters can appear as conductive units. Electric logs are sometimes run in the open

borehole to evaluate borehole fluid salinity variation with depth.



Cassettes containing wire line video surveys and written descriptions of the boreholes and
casings with depth are available for all of the deep wells considered in this document.
The video surveys are useful in identifying vertical lineaments, cavities, flow zones, and
confining zones. Limestones are generally whiter than dolomites, which tend to be
grayish to brownish on the color surveys. Also limestone tends to have a larger hole
diameter. The recent video surveys of the Intersil injection wells showed density
differences at the base of injected effluent on the top of the high TDS formation water.
Horizontal flow was also noted in the primary injection zone. The Sykes Creek
exploratory/monitor well video survey shows water entering the borehole from highly

porous limestone and causing vortex eddies.

Temperature logs are the continuous records of fluid temperature immediately
surrounding a sensor in the borehole. They can be used to determine inner borehole flow,
temperature gradients, static water levels, correction of resistivity measurements, and to
locate cement behind casings. In southern Florida the temperature survey can be used to
locate the boulder zones by the presence of much colder water. In Brevard and Indian
River counties the temperature survey normally shows an abrupt cooling at the top of the
injection zones followed by a return to a normal temperature gradient with fluctuations at

major cavities.

The caliper log is a record of the average borehole diameter. It is used to evaluate the
output of other geophysical tools (borehole compensation) and to calculate hole volume.
The caliper log can also be utilized to evaluate lithology. Soft limestones tend to be
washed out (larger hole diameter) and hard crystalline limestone and dolostone have
gauge holes (smaller hole diameter). Cavities are easily discerned on caliper logs by

abrupt increases followed by abrupt decreases in hole diameter.

Long and short normal electric logs measure the apparent resistivity of a volume of rock
surrounding the electrodes on the borehole geophysical tool. Short normal measurements
record the apparent resistivity of the invaded zone (borehole in most cases). Long normal

measurements are more indicative of the apparent resistivity away from the invaded zone.



The measured resistivity is affected by lithology, pore water quality, and pore geometry.
The resistivity logs show no or very little response in the saline portion of the Lower
Floridan aquifer in Brevard and Indian River counties. Resistivity approaches zero in

saline water and loses bed definition.

5.0 DESCRIPTION OF DEEP WELLS IN THE AREA

Data from the following wells were used to construct the maps and cross section
presented in this report. Information on the location of the base of the USDW was
derived from the consulting reports associated with these deep wells. Figure 2 is a
contour map depicting the base of the USDW. Appendix A contains relevant

construction data on the deep wells.

5.1 Ocean Spray Injection Well System

The Ocean Spray Cranberries, Inc., injection well is located at latitude 27° 35' 07" and
longitude 80° 29' 05". The well was originally owned by Hercules, Inc., and was
constructed in 1986. The Ocean Spray facility is approximately nine (9) miles east of the
barrier island and near Interstate 95. The injection well is 3005 feet deep with 2378 feet
of 10-inch steel casing and 2355 feet of 6-inch FRP inner injection tubing. A multi zone
monitor well at the site monitors intervals at 880 to 931 feet bls, 1387 to 1451 feet bls,
and 1905 to 1963 feet bls. Technical information acquired during the drilling of the
exploratory well indicated that the base of Upper Floridan aquifer is approximately 1400
feet bls. The TDS concentrations in samples collected from the 1387 to 1451 feet bls
monitor zone are consistently over 10,000 mg/L.

5.2 South Beaches Injection Well System

The Brevard County South Beaches injection well is located at the South Beaches
Regional Water Reclamation Facility just off of State Road A1A in Melbourne Beach
near latitude 28° 4' and longitude 80° 32'. The permit to drill the well was issued by the

then Florida Department of Environmental Regulation in 1982 and the well was



completed in early 1985. The injection well is 2916 feet deep and has 2080 feet of 20-
inch casing. There are three monitor wells at the site with monitor zone intervals from
300 to 350 feet bls, 1200 to 1320 feet bls, and 1550 to 1700 feet bls. Data collected
during the drilling of the injection well indicates that the base of the Upper Floridan
aquifer is located at a depth of approximately 1200 feet bls. The TDS data from the 1200
to 1320 foot monitor zone was initially about 10,000 mg/L. The TDS concentrations
from the 1550 to 1700 foot monitor zone were initially greater than 15,000 mg/L. Since
the injection well began operation, TDS in the 1200 to 1320-foot zone has increased, and
the TDS in the 1550 to 1700-foot zone has decreased to approximately 4000 mg/L.
FDEP has advised the county that vertical migration of effluent has occurred and the well
is not in compliance with the permit to operate the system. This injection well system
could be in an area where there is poor confinement overlying the primary injection zone.
However, the lithologic and geophysical logs indicate that this should be an area suitable
for injection. The vertical migration of fluids may be related to the well’s construction.

5.3 Palm Bay Injection Well System

The Palm Bay injection well is located approximately ten (10) miles east of the barrier
island at latitude 28° 01' 35" and longitude 80° 35' 57". Construction began on the well in
June of 1986, and was completed in January of 1987. The injection well is 3000 feet
deep and contains 2050 feet of 20-inch inner casing. A multi-zone monitor well at the
site monitors intervals from 400 to 472 feet bls and 1534 to 1650 feet bls. The base of
the USDW has been identified at a depth of 1450 feet bls as determined by water quality
testing during well construction. The TDS of the lower monitor zone is consistently
greater than 10,000 mg/L. The exact position of the depth to the base of the USDW at
this site is not certain. The nearby Intersil and Grant Street injection wells show the base
of the USDW at depths ranging from 1200 to 1250 feet bls.

5.4 Palm Bay Exploratory Well

The City of Palm Bay recently drilled a 2600 foot deep exploratory well near Interstate
95 at latitude 27° 55' 49" and longitude 80°40' 9". The base of the middle confining unit
was identified at a depth of approximately 1280 feet bls. The borehole geophysical logs



(resistivity and conductivity) showed dramatic shifts at approximately 1400 feet bls,
indicative of more saline water. Drill stem water samples analyzed for chlorides only,
showed a moderate increase at this depth. The TDS of the drill stem water samples was
greater than 10,000 mg/L at depths below 1580 feet bls.

5.5 Intersil Injection Well System

The Intersil injection well system is located just off Palm Bay Road near latitude 28° 2'
33" and longitude 80° 36' 27". Construction of the injection well system commenced in
October 1985 and was completed in April 1986. There are two injection wells at the site.
They are both approximately 2300 feet deep with 2020 feet of 8-inch inner casings.
There is one multi-zone monitor well with monitor zone intervals at 430 to 550 feet bls
and 1488 to 1527 feet bls. The base of the USDW was identified at a depth of
approximately 1200 feet bls during well construction. The TDS of the deep monitor zone

is consistently greater than 20,000 mg/L.

5.6 West Melbourne Injection Well System

The West Melbourne injection well system is located just south of Highway 192 at
latitude 28° 4' 14" and longitude 80° 38' 42". The well was drilled between January and
July of 1986. The injection well is 2409 feet deep with 1980 feet of 14-inch inner casing.
There are two (2) annular monitor tubes at depths of 1234 to 1306 feet and 1410 to 1450
feet. The base of the lowermost USDW was identified at a depth of approximately 1450
feet bls during construction of the well. The placement of the base of the USDW at 1450
feet bls at this site is suspect. Groundwater quality data from nearby deep wells (Grant
Street and D.B. Lee) consistently demonstrate that the USDW occurs between 1100 and
1250 feet bls at these locations. Groundwater produced from the deep annular monitor
tube initially contained TDS concentrations of approximately 1500 mg/L. The consulting
report (CH2M HILL 1986) indicated that fresh water might have been trapped in this
interval during a period of low sea level (Pleistocene). Since injection began, the lower
monitor zone has continued to increase in TDS. It is presently above 10,000 mg/L TDS.
Therefore, data from the West Melbourne monitor tubes is not considered representative

of ambient conditions and this site was not used on Figure 2 for depiction of the USDW.



5.7 Grant Street Injection Well System

The Grant Street injection well system is located just south of Crane Creek at latitude 28°
04' 25" and longitude 80° 36' 35" in Melbourne. Construction began on the Grant Street
injection well system in April 1988, and was completed in January 1989. The injection
well is 2700 feet deep with 2035 feet of 24-inch inner casing. The two (2) monitor wells
at the site monitor intervals from 1100 to 1150 feet bls and 1594 to 1644 feet bls. The
base of the USDW was identified at a depth of 1250 feet bls during construction of the
well. The shallow monitor well was rehabilitated in 1991, using a coiled tubing device.
Immediately after rehabilitation the well began producing water with TDS concentrations
greater than 10,000 mg/L. The lower monitor well has shown a gradual decrease in TDS

concentrations over time.

5.8 D.B. Lee Injection Well System

The D.B. Lee injection well system is located south of Sarno Road at latitude 28° 07' 15"
and longitude 80° 38' 10" in Melbourne, Florida. Construction began on the injection
well in May 1986. Difficulties arose during the construction of the well (highly fractured
formation, large cavities, cement loss, lost bits, etc.) and the well was not completed until
March 1988. The injection well is 2440 feet deep with a 24-inch inner casing set at 1995
feet bls. Originally, there were three (3) monitor wells drilled at the site. The monitored
intervals were at 1164 to 1208 feet bls, 1487 to 1527 feet bls, and 1794 to 1844 feet bls.
All of these wells have been plugged. The D.B. Lee injection well system began showing
signs that vertical migration of effluent was occurring soon after it went into operation.
Injection was terminated at the site in March 1989. A subsequent testing program was
performed by HydroDesigns (1989) to investigate the cause of the vertical migration of
effluent in the well. The testing program consisted of radioactive tracer surveys,
injection of Rodamine WT dye, and aquifer testing. It was concluded that the most
probable cause of upward leakage was a lack of suitable confinement, a possible leak in
the injection well annulus, and/or a possible leak in the annulus of the deep Floridan

monitor well. The presence of the large cavities and possible fracturing in this area
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appears to be a localized phenomenon. Similar conditions were not encountered at other
deep wells in the study area.

5.9 D.B. Lee Exploratory Well

The City of Melbourne drilled a deep exploratory well near the shut in injection well in
order to determine the depth where the TDS concentration of ambient groundwater is
between 3000 mg/L and 10,000 mg/L. The testing program was conducted between
April 2000 and September 2000. Based on chemical analysis of water samples collected
during the testing program, the 3000 mg/L TDS interface occurs at a depth of
approximately 1017 feet bls. The 10,000 mg/L TDS interface occurs at a depth of
approximately 1131 feet bls at this site. L.S. Sims & Associates (2001) used data from
this exploratory well and the existing injection well to construct a groundwater density
model (SWIFT 98) simulating the affects of injecting brine down the existing injection
well. Leakance zones were calculated around the injection well and a 30-year and 100-
year simulation was performed at 3.3 million gallons per day (MGD). The model results
showed that the 10,000 mg/L TDS line, which corresponds to the lowermost USDW

aquifer, was unaffected.

5.10 Lake Washington Exploratory Well

A 1204 foot deep exploratory well was drilled near Lake Washington at latitude 28° 09'
00" and longitude 80° 43' 45". A confining zone (middle confining unit) was penetrated
at a depth 860 feet bls to total depth. The TDS concentrations across the zone did not
exceed 1200 mg/L.

5.11 Rockledge Injection Well System

The Rockledge injection well system is located just west of U.S. Highway 1 at latitude
28° 00' 00" and longitude 80° 00' 00". The construction and testing of the well took place
between October 1990 and April 1991. The injection well is 2720 feet deep with 1955
feet of 20-inch inner casing. The two (2) monitor wells at the site monitor zones at 901
to 951 feet bls and 1338 to 1388 feet bls. The base of the USDW was identified at a
depth between 1133 feet bls and 1200 feet bls during construction of the well. The initial

11



samples from the deep monitor zone contained TDS concentrations greater than 20,000
mg/L.

5.12 Sykes Creek Injection Well System

The Sykes Creek injection well system is located in Merritt Island just east of the North
Courteney Parkway at latitude 28° 25' 20" and longitude 80° 42' 17". An exploratory
well was constructed and tested at this site in 1983. Construction of the injection wells
began at the site in December 1985 and was completed by August 1986. There are two
(2) 2500-foot deep injection wells with 1850 of 18-inch casing inner casing in each well.
There is a multi-zone monitor well monitoring intervals at 128 to 340 feet bls and 1418 to
1501 feet bls. The base of the USDW was estimated to be between 340 and 950 feet bls

during construction of the wells.

5.13 Sykes Creek Exploratory Well

In 2001, an exploratory/monitor well was drilled at the site to determine the base of the
USDW. The well is located at latitude 28°25'20" and longitude 80°42'17". Water in
excess of 10,000 mg/L TDS was encountered at a depth of 804 feet bls.
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6.0 GEOLOGY

The geologic units underlying Brevard and Indian River counties are summarized below
and outlined in Table 1. Lithologic descriptions from area wells and information
presented by L. S. Sims & Associates (2001) and Duncan et al. (1994) were used to

determine the stratigraphic position of the individual rock units.

THICKNESS OF STRATIGRAPHIC UNITS

THICKNESS UNIT
(feet)
90 to 160 Undifferentiated
0 to50 Tamiami Formation
20 to 250 Hawthorn Group
100 to 150 Ocala Limestone

1500 to 1600 Avon Park Formation
1900 to 2440 Oldsmar Formation

6.1 Pleistocene to Recent Series, Undifferentiated and Anastasia Formation

These deposits vary in thickness throughout Brevard and Indian River counties. The
Anastasia Formation (Sellards 1912) is normally composed of a sandy coquina of
mollusk shells held loosely together by calcareous cement. The unit can, however, be
moderately to well indurated depending upon the quantity and composition of the
cementing material. Undifferentiated deposits blanket all of Florida resulting from sea

level fluctuations and terracing during the Pleistocene age.

6.2 Pliocene to Pleistocene Series, Tamiami Formation

Mansfield (1939) proposed the term “Tamiami Limestone” for a fossiliferous sandy
limestone approximately 25 feet thick, which was penetrated in shallow ditches along the
Tamiami Trail (U.S. Highway 41) in southern Florida. The formation lithology has been
recognized in several of the deep wells in the study area. It lies directly below the
undifferentiated deposits and above the Hawthorn Group.

13



6.3 Miocene Series, Hawthorn Group

Dall and Harris (1892) first used the term “Hawthorn beds” for Miocene Age phosphate
laden sediments being quarried near the town of Hawthorne in Alachua County, Florida.
Due to its economic importance, this unit has been studied, mapped, and evaluated by
Florida geologists since the early 1900’s. The formation was upgraded to ‘Group’ status
by Scott (1988) and into two formations (Peace River Formation and Arcadia Formation)
in Brevard and Indian River counties. The Hawthorn Group is dominated by the

presence of olive green silts and clays intermixed with phosphate and quartz sand.

6.4 Upper Eocene Series, Ocala Limestone

Dall and Harris (1892) first used the term *“Ocala Limestone” for limestone being
quarried near the town of Ocala in Marion County, Florida. Applin and Applin (1944)
recognized two distinct units within the Ocala Limestone, an upper coquinoid member,
and a lower more fine-grained micritic member. Duncan et al. (1994) described the
Ocala Limestone in Brevard County as a “white to very light orange, medium-grained,
poorly to rarely moderately indurated, interbedded packstone and wackestone with
occasional grainstone and mudstone”. The top of the unit is easily discernable from the
overlying Hawthorn Group by very low radioactivity on gamma ray logs and the

presence of a distinct benthonic foraminiferal assemblage (Lepidocyclina ocalana,

Opersulinoides sp., Heterestegina sp., Gypsina globula, and Amphistegina pinnareensis

cosdeni) in the rock samples. The top of the Ocala Limestone normally marks the top of
the FAS in Brevard and Indian River counties. The top of the Ocala Limestone dips from
north to south. It occurs at —104 feet NGVD in the Sykes Creek well to —200 feet NGVD
at Rockledge and finally, just below —425 feet NGVD at Ocean Spray. The thickness
averages approximately 130 feet over the study area, although the new Palm Bay

exploratory well only contained 50 feet of this formation.

6.5 Middle Eocene Series, Avon Park Formation

Applin and Applin (1944) used the terms “Avon Park Limestone” and “Lake City

Limestone” for rocks of early-middle Eocene and late-middle Eocene Age, respectively,

14



in Florida. In the type area the Lake City Limestone is described as a “gray brown,
dense, microcrystalline dolomite with occasional thin beds of limestone, chert, and
carbonaceous material” (Ceryak et al. 1982). The Avon Park Limestone is described as,
“cream colored, chalky, limestone that contains distinct fauna” from a type well located
at the Avon Park bombing range in central Florida (Vernon 1951). Away from the type
areas, the two units are very similar lithologically and for the most part can only be
separated by the type fossils present within them. Miller (1986) recognized the similarity
of these two units and combined them to form the Avon Park Formation. Duncan et al.
(1994) also used these criteria in constructing geologic cross sections in Brevard County.
The top of the Avon Park Formation is marked by an increase in radioactivity on the
gamma ray logs and the first occurrence of the benthonic foraminifera Dictyoconus sp.
Duncan et al. (1994) delineate two marker beds (A and B) within the Avon Park

Formation based on gamma ray signatures. The “A” marker bed is an increase in
radioactivity followed by a decrease over a 20 to 40 foot interval usually at around 600
foot bls in the upper portion of the Avon Park. The “B” marker bed occurs
approximately mid-way through the Avon Park Formation and according to Duncan et al.
(1994), “separates the more thinly-bedded strata of the upper Avon Park Formation from
more thickly-bedded and massive units of the lower Avon Park Formation.” The “B”
marker signature on the gamma ray log is an increase in radioactivity followed by a
decrease and then another increase over a 20 to 30 foot interval normally between 1100
feet and 1200 feet bls.

6.6 Lower Eocene Series, Oldsmar Formation

Applin and Applin (1944) applied the name “Oldsmar Limestone” to a series of faunal
zones overlying the Cedar Keys Formation. Chen (1965) described the unit in peninsular
Florida as being predominantly dolomite (dolostone) and limestone with gypsum and
anhydrite as minor components. Duncan et al. (1994) conformed to Miller (1986) and
used the term Oldsmar Formation to describe the unit. They defined the top of the
Oldsmar Formation as, “a white to light gray, glauconitic, moderately indurated
wackestone or packstone, which contrasts with the cherty, brown dolostones of the

overlying Avon Park Formation.” The benthonic foraminifera Heliocostegina gyralis
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normally occurs somewhere within the glauconitic marker bed near the top of the
Oldsmar Formation. Duncan et al. (1994) recognized a “C” marker bed that denoted the
top of the lower Oldsmar Formation. This marker horizon occurs below the boulder zone

and is associated with an increase in radioactivity below it.

7.0 HYDROGEOLOGY

There are four (4) major hydrogeologic units that occur in peninsular Florida (Vecchioli
et al. 1986). These are the surficial aquifer system (SAS), the intermediate aquifer
system (I1AS) (also referred to as imtermediate confining unit), the FAS, and the sub-
Floridan confining beds. Miller (1986) divides the FAS into two major zones separated
by a confining zone in Brevard and Indian River counties. Duncan et al. (1994)
recognize distinct zones in the Upper and Lower Floridan aquifer separated by a middle
confining unit. They also include a lower Avon Park confining zone and glauconitic
marker bed in the Lower Floridan aquifer . In this report, FAS has been divided into
separate hydrogeologic units including the Upper Floridan aquifer , the middle confining
unit, the secondary injection zone, the lower Avon Park confining zone, and the primary
injection zone. Figure 3 is a cross section illustrating the position of the hydrogeologic
units in the study area. Cross section line A — A’ is shown on Figure 1. Figure 4 is a
gamma ray cross section of the wells used on Figure 1. Appendix D contains
hydrogeologic diagrams of the injection wells and the new deep exploratory well in Palm

Bay.

7.1 Surficial Aquifer System

SAS in the study area is composed of sands, shell beds, and sandy limestones of Pliocene
to Recent age. The thickness of the system varies across the study area with the top of
the Hawthorn Group. The upper portion of SAS is an unconfined, non-artesian aquifer.
The lower portion of SAS responds to pumping as a leaky-artesian aquifer. The Cities of

Palm Bay and Mims use the lower portion of SAS for water supply.
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7.2 Intermediate Aquifer System or Intermediate Confining Unit

IAS is contained wholly within the Hawthorn Group. The overall lithology of the Group
is characterized by interbedded sequences of sand, silt, phosphate, and clay. In some
areas of Florida, the Hawthorn Group contains limestone, sandstone, and dolostone beds
that are capable of producing large quantities of water. Sometimes these beds are in
hydraulic contact with the underlying FAS and actually are included within that system.
In Brevard and Indian River counties, the Hawthorn Group does not generally contain
beds that are capable of producing large quantities of water for public water supply.
Approximately 120 feet of limestone and dolostone was identified at the Ocean Spray
well in the base of the Hawthorn Group. This interval may be hydraulically connected
with the FAS.

7.3 Floridan Aquifer System

FAS is divided into an upper and lower aquifer system by a dolomitic confining sequence
in Brevard and Indian River counties. Duncan et al. (1994) designated these beds the
“middle confining unit.” The thickness of FAS normally increases from north to south
ranging from 2300 feet in the northern portion of the study area to 2900 feet in the
southern portion (Scott et al. 1991). The elevations and thickness of the hydrogeologic

units are depicted in Appendix B.

7.4 Upper Floridan Aquifer System

The Upper Floridan aquifer in this area of Florida can be subdivided into several zones
(Brown et al. 1962, Toth 1988, Skipp 1988, HydroDesigns 1990, and L.S. Sims &
Associates 2001). These zones include an upper producing zone, middle semi-confining
zone, and a lower producing zone. Although these zones are documented at several
locations in Brevard County, the aerial extent is uncertain. Nearly all of the Floridan
aquifer wells drilled in Brevard and Indian River counties are completed in the upper
producing zone. L.S. Sims & Associates (2001) tested an exploratory well near the D.B.
Lee Wastewater Treatment Plant in Melbourne, Florida, to determine water quality
degradation with depth in the Upper Floridan aquifer. Water quality samples collected
during drill stem and straddle packer tests indicated that the TDS content of the water
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was less than 3000 mg/L for all three (3) of the zones in the Upper Floridan aquifer and
increased abruptly to over 10,000 mg/L within the underlying middle confining unit.
HydroDesigns (1990) conducted testing on a 1200-foot deep exploratory well near Lake
Washington in central Brevard County. At this site, the TDS concentrations of
groundwater samples collected within the Upper Floridan aquifer ranged from 1000 and
1150 mg/L.

7.5 Middle Confining Unit (mcu)

Duncan et al. (1994) define the middle confining unit in Brevard and Indian River
counties as “a zone of slightly lower permeability separating two zones of higher
permeability.” It is easily recognized on geophysical logs by a slight increase (B marker
bed) in gamma ray activity and a decrease in transit time on acoustic logs. All of the
acoustic logs, with the exception of the log of the Sykes Creek well, show varying
degrees of “cycle skipping” within this unit. The unit is highly fractured at the D.B. Lee
site. The unit is primarily composed of highly recrystallized and dense dolostones.
These dolostones are characterized by a gauge hole with some cavities on the caliper log.
The middle confining unit dolostones also show high resistivity on induction logs. Only
four (4) wells in this area had hydraulic values (Appendix C) available for the middle
confining unit. The Sykes Creek and Rockledge wells both reported Kz in the 1 X 10°®
centimeters per second (cm/sec) range for this interval. A Kz value of 2.4 X 10° cm/sec
was reported for this interval at the Intersil well site. A horizontal hydraulic conductivity

value (Kx) of 1.64 X 107 cm/sec was reported for this interval at the South Beaches site.

The top of the middle confining unit (Figure 5) occurs at —916 feet NGVD at the Sykes
Creek site, and at —1320 feet NGVD at the Ocean Spray site. Figure 3 shows the unit
dipping to the southeast, which is consistent with cross sections presented by Duncan et
al. (1994). The thickness of the middle confining unit (Appendix B) varies between 110
feet and 170 feet south of the D.B. Lee site and between 200 and 360 feet to the north of
D.B. Lee. It appears that the middle confining unit is a controlling mechanism for water

quality. All of the wells, with the exception of the new Palm Bay exploratory well,
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penetrate groundwater in excess of 10,000 mg/L TDS (Figure 2) within the confining unit

or just below it.

7.6 Lower Floridan Aquifer System

According to Duncan et al. (1994), the top of the Lower Floridan aquifer occurs at the
base of the middle confining unit, or if that unit is missing, it occurs where the TDS in
groundwater equals or exceeds 10,000 mg/L. The Lower Floridan aquifer is composed of
highly recrystallized limestone and dolostone from the Avon Park and Oldsmar
formations. Duncan et al. (1994) describe two well-defined and readily correlative
confining zones within the Lower Floridan aquifer . These are the glauconitic marker

bed and lower Avon Park confining zone.

7.6.1 Lower Avon Park Confining Zone

The glauconitic marker bed occurs at the very top of the Oldsmar Formation. It is a
glauconitic and micritic limestone. The Avon Park confining zone, a zone of cherty
dense dolostones, lies just above the glauconitic marker bed. In this study these two
zones are combined into the lower Avon Park confining zone. As shown on Figure 6,
this unit dips in a southeasterly direction. The thickness of the combined zones is shown
in Appendix B and at the well sites on the contour map. The thickness varies between
230 feet at the new Palm Bay exploratory well, to 450 feet at the Rockledge injection
well. The average thickness is between 230 and 350 feet. K values (Appendix C) of this
zone are given for all of the injection wells, with the exception of the Ocean Spray well in
Indian River County. The lowest conductivity (Kz = 1 X 10" cm/sec) was measured for
a core collected at the Rockledge injection well. For the other wells, Kz values ranged
between 2.5 X 10 cm/sec (South Beaches) to 1.8 X 10® cm/sec (Intersil).

The Ocean Spray data includes transmissivity values for individual zones (Appendix C)
within the lower Avon Park confining zone. Transmissivities ranged from < 5 gallons
per day per foot (gpd/ft) to 80 gpd/ft within this interval. Porosities calculated by sonic

transit times in the glauconitic section of this confining zone range between 10 and 37

19



percent. Duncan et al. (1994) noted the absence of fracturing and/or vuggy lithology
within this zone at the Ocean Spray site.

7.6.2 Primary Injection Zone

The primary injection zone, also known as the “boulder zone” (Kohout 1965), is a highly
permeable zone located within the lower Oldsmar Formation in Brevard and Indian River
counties. The injection zone occurs within highly transmissive dolostones with vertical
and horizontal fracturing and large cavities. It is believed that the zone resulted from
karst processes (Vernon 1970). Miller (1986) only shows the boulder zone extending
into the southern portion of Brevard County. His report pre-dates most of the injection
well construction activity in Brevard County, so he did not have access to deep well data

for this area.

Figure 7 shows the configuration of the top of the primary injection zone in Brevard and
Indian River counties. The Sykes Creek injection wells in Merritt Island are the farthest
north of all the injection wells on the east coast of Florida. There have been no efforts to
identify the primary injection zone north of the Sykes Creek wells. The top of the
primary injection zone in the Sykes Creek wells occurs at —1950 feet NGVD and the
cavities comprising this zone occur over an interval of 90 feet. Just to the south at the
Rockledge site, the top of the primary injection zone was encountered at a similar depth
(-1977 feet NGVD) and was 230 feet thick. The zone dips to the southeast and occurs at
—-2600 feet NGVD at the Ocean Spray well in Indian River County.

The thickness of the primary injection zone (Appendix B) varies between 87 feet (Grant
Street) to 439 feet (South Beaches). The transmissivity of the primary injection zone
(Appendix C) in Brevard County varies between 216,650 gpd/ft (Palm Bay) to 3,000,000
gpd/ft (Grant Street).

20



7.6.3 Secondary Injection Zones

Figure 8 is a structure contour map showing the top of the Lower Floridan aquifer and/or
the base of the middle confining unit. The top of the unit dips to the southeast from
approximately -1100 feet NGVD near Rockledge in Brevard County to approximately -
1600 feet NGVD near Ocean Spray in Indian River County. The thickness of the interval
between the top of the Lower Floridan aquifer and the top of the lower Avon Park
confining zone are shown in Appendix B and at the individual well sites on the contour
map. The thickness over most of the area is between 200 and 400 feet. Kz values range
between 1.5 X 10 cm/sec at West Melbourne to 1.89 X 10°® cm/sec at Sykes Creek. Kx
values were approximately 1 X 10 cm/sec at West Melbourne and Intersil. Kx values

were approximately 1 X 10 cm/sec at the Palm Bay injection well.

Depending on the site-specific hydrogeologic conditions, this interval could potentially
be utilized for brine disposal. The water in the upper portion of the Lower Floridan
aquifer is less saline than in the lower portion, so density differences between resident
and injected fluids would not be as great. Therefore, there would be less of a driving
force for the injected fluids to rise. The middle confining unit would fit the regulatory
requirement for confinement above the injection zone and the groundwater quality in this

interval, typically, is greater 10,000 mg/L TDS.

8.0 DISCUSSION

Miller (1986), Duncan et al. (1994) and O’Reilly et al. (2003) present information on the
FAS in east-central Florida. Miller has a more regional view of the FAS, O’Reilly et al. a
sub regional view, and Duncan et al. assess the aquifer system in only Brevard and Indian
River counties. In addition, O’Reilly et al. (2003) do not recognize the “middle confining
unit” as defined by Duncan et al. (1994) and use only limited data from Brevard County

injection wells.
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The units identified by Duncan et al. (1994) include the middle confining unit, Avon Park
confining zone, glauconitic marker bed, and primary injection zone and can all be
correlated southward into the Palm Beach County area (Duncan et al. 1994b). The
addition of more deep wells after the Duncan et al. (1994) report has assisted in drawing
the maps and cross section in this report. The Sykes Creek and D.B. Lee exploratory
wells were drilled specifically to identify the base of the USDW at those sites. The
Rockledge injection well and Palm Bay exploratory well provided new information on

the placement of hydrogeologic units and the base of the USDW.

The middle confining unit separates the Upper from the Lower Floridan aquifer
throughout the eastern portion of Brevard and Indian River counties. The transition from
relatively fresh (<10,000 mg/L TDS) to saline (>10,000 mg/L TDS) water occurs within
or just below this confining unit. The upper portion of the middle confining unit
contained significant cavities at the D.B. Lee site (L.S. Sims & Associates 2001), but still
acted as a confining layer to the underlying Lower Floridan aquifer. The middle
confining unit is in part the same unit that O’Reilly et al. (2003) refer to as the “middle
semiconfining unit” in east-central Florida. The primary difference is that Duncan et al.
(1994) do not include a limestone sequence just above the middle confining unit
dolostone within the unit.

The Avon Park confining zone and glauconitic marker bed were present in all of the
injection wells and the Palm Bay exploratory well. The combined zone is the major
confining sequence within the Lower Floridan aquifer above the primary injection zone.
The glauconitic marker bed has Kz in the 10° to 10® cm/sec range and does not show
evidence of fracturing where cores are available for analysis. Unfortunately, the unit
rarely exceeds 50 feet in thickness. The cherty dolostone comprising the overlying Avon
Park confining zone is normally more than 150 feet thick, however, samples from the

zone show some evidence of fracturing (Duncan et al. 1994).

The primary injection zone extends from the Sykes Creek location in northern Brevard
County to southern Florida. The northward extent beyond the Sykes Creek facility has
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not yet been determined. The westward extent beyond the Palm Bay exploratory well has
not yet been determined. The Palm Bay exploratory well penetrated cavities at —2055
feet NGVD, but was not drilled deep enough to fully penetrate the primary injection

Z0ne.

There is a potential to use the zone directly below the middle confining unit for disposal
of potable water by-product. This would be a less costly alternative for a utility, than
drilling to the primary injection zone. The areas around Merritt Island, Cocoa,
Rockledge, and possibly Titusville in Brevard County, would have the highest potential,
because water in excess of 10,000 mg/L TDS has been identified in the upper Floridan
aquifer (McGurk et al. 1998) in this area. The Melbourne, West Melbourne, and Palm
Bay areas would have a moderate potential, because there is some uncertainty regarding
the exact depth of the lowermost USDW.
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9.0 RECOMMENDATIONS

1)

2)

3)

4)

5)

The maps presented in this report should be further refined to identify the middle
confining unit, primary injection zone, the base of the USDW, and the secondary
injection zone. All of the available information has been evaluated and new data

is needed to make the maps more accurate.

The existence of the boulder zones and the middle confining unit in the western
portion of Brevard and Indian River counties is uncertain. These areas should be
considered for more exploratory drilling to fill in data gaps. This information
would also be helpful in correlating the key marker beds defined by the U.S.

Geological Survey and Florida Geological Survey.

The middle confining unit exhibits a structural control over the saline water of the
Lower Floridan aquifer in eastern Brevard and Indian River counties. An
investigation should be performed to determine the western and northern lateral

extents of the middle confining unit and its effect on water quality in those areas.

It is uncertain if the boulder zone or secondary injection zones are present in
northern Brevard and Volusia counties. These areas should be considered for

exploration in the future.
Any drilling of exploratory wells should be done totally without the use of salt as

a weighting additive to control flow. It is difficult to identify the exact base of the
USDW after salt has been added to a well.
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APPENDIX A

DEEP WELL
GENERAL INFORMATION

otitude Land S.urfafce Well Depth Casing
Well ID | Well Name Longitude Elevation in | Depth in |Elevation|Diameter| Depthin | Elevation
feet (NGVD) |[feet (bls)| (NGVD) | (inches) | feet (bls) | (NGVD)
BR0444 [ SYKES CK. 282533 5 2698 -2693 18" 1845 -1840
DEEP EXP. 804223 MON. WELL | 1501 -1496 2 3/8"
BR1217 [ SYKES CK. 5 2504 -2499 18" 1850 1845
BR1217A] INJ. WELLS 2500 -2495 18" 1850 1845
BR1643 [ SYKES CK. 282520 5 963 -958 6" 885 -880
EXPLOR/MON.| 804217
BR1162 D.B. LEE 280713 15 2440 -2425 24" 1985 -1970
INJ. WELL 803807
BR1594 D.B. LEE 280713 15 1201 -1186 12" 279 -264
EXPLOR/MON.| 803807
BR1213 INTERSIL 280233 20 2800 -2780 8" 2000 -1980
INJ. WELL 803627 2333 -2313 (2 WELLS)
BR1214 | SO.BEACHES | 280230 8 2916 -2908 20" 2072 -2064
INJ. WELL 803250
BR1215 W.MELB 280414 29 2409 -2380 14" 1932 -1903
INJ.WELL 803842
BR1216 | ROCKLEDGE | 281945 23 2720 -2697 20" 1955 -1933
INJ.WELL 804321
BR1303 [ PALM BAY 280135 18 3000 -2982 20" 2032 -2014
INJ.WELL 803557
BR1634 [ PALM BAY 275549 25 2600 -2575
EXPLOR/MON | 804009
BR1305 | GRANT ST. 280425 6 2700 -2694 24" 2029 -2023
INJ.WELL 803635
IR0O748 | OCEAN SPR. 273507 20 3005 -2985 6" 2335 -2315
INJ.WELL 802905
IR0O024 | VERO BCH. 274206 1969 -1964
GOLF COURSE| 802255

(NGVD) National Geodetic Vertical Datum of 1929
(bls) Below Land Surface

(ft) Feet




APPENDIX B



(92elNnS pue] mojag) s|q
(626T j0 wnyeq [ed1dA J1BP0ID [euoieN) AADN 198} Ul paInseaiy
aJe|ali09 0] 9|qeun-ajqreAeun sBoj ABojoyll| pue J1UoS

+7200dI
0¢e 029¢ 009¢- (01974 0947 ov.LT- 0ct ov9T 0¢9T- 0.7 OveT 0ceT- 877,04l
.8 6TT¢C €T1e- 08¢ 9T9T 0T9T- T9€ GG¢CT 6vCT- GET 0ctt 4% G0€THY
080¢ GS0¢- (01574 0891 GG9T- oov 06ZT G9¢T- evt LYTT [AANN 7€9749
00T 8TT¢ 00T¢- 09¢ 8197 099T- 8EY over 2ect- 0ct 0ctT ¢0TT- €0eTd9
(0104 000¢ LL6T- (05174 06ZT L9¢CT- TGT 6ETT 9TTT- 00¢ 6E6 9T6- 912149
00T 60T¢ 080¢- 00¢ 62.LT 00.T- 0Ty 6TET 06¢T- oTT 60ZT 08TT- GT2Tdd
6EY 180¢ €.0¢- 12514 9¢aT 8TGT- T6T GEET LCET- 0€T S0cT L6TT- y12149
00¢ 060¢ 0.0¢- 00€ STAA S0.T- L0V 8TET 86¢T- oTT 80¢T 88TT- €Tc149
860T €80T- 765749
ST 0co¢ S00¢- 0s€ S64T 084T- L2c 89€T €GET- 0S¢ 8TTT €0TT- 297744
G06 006~ eroTyd
06 GS6T 0S6T- 0oce SOvT 0oovT- 1474 TLTT 99TT- 0S¢ T¢Z6 9T6- Y049
() ssewjoiyL | (sigy) | (AADN) W) (siay) | (@noN) W) (sigw) [ (@noN) W) (sigw) | (@AoN)
H1ld3d | uoneas|3 |Ssawdlyl| H1d3d | uoneAs|3 [SSaudlyl| H1d3d | uoneAs|3 |Ssaudlyl| H1d3d | uoneas|3 arem
doj doj doy| doj
auoz uondalu| Arewid au0Z bBululyuo) Mled UOAY JamoT auoz uondalu| Arepuodas nun Buyuyuo) 3IpPpIN

S1INN JI90710390ddAH
119M 4330

g XIAN3ddVv




APPENDIX C



(reonuan) AuAnonpuo) alneIpAH = 2
(rewoziioy) AuAnonpuo) dlNelpAH ="y

¥20o0dl
0L6=1
817,04l
000°000°€ = L
9-0T X T¢C L-0T X €0'S S0ETHd
7€974d49
0S9°9Tc =1 ¢c =u TE =U
9-0TX6C | 80TX<29 | SO0TXS<¢ G-0T X 6°¢ €0€THd
000°'00S = L yT =U
€-0T X V'¢ 6-0TXTT 8-0T XE'T 9121449
lcu 7ST=1 ST =Uu
9-0TXET | E0TXTE | ¥ OTXST €-0TXTE STZTHd
000°000'T =1
S-0T XS'¢C | 70T XS8'T €-0TX V9T | ¥TZTdd
000002 T =1 T9¢ =u /8¢ =U Sy¢ =u
8-0T X 8'T S-0T X 09 €-0TX8T | €0TX V| €0TX V6 | €TZTHY
765144
000°00TC=1
9-0TX6'T 29114dd
€v91dd
000°000°T =1 Viv=1 L =u 8G¢ =u €09=1 9.0°=U
9-0T XSGV | ¥-0T X0'S | 9-0T X 68T 8-0TX6'T | V0T XL.L¢C 1447400=15!
Y/pdb=1 Alsolodos=u Ypdb=1 [Ausoiodos=u| 1/pdb=1 Alsolodoy=u y/pdb=1 [Alusoiodoy=u
29S/Wo=") 09S/Wo="y | 299s/Wwo="y | "09s/WO="y | 298S/WI="Y 09S/Wo="y | d8s/wo=*y | -0as/Wwo="y
QUo7 buluuo)
auoz uonaalu] Arewnd auoz uonaalu| Arepuodas nun Buluyuod aIppIN al lIem

3led UOAY JamoT

SANTVA JINNVHAAH

113IM 4334

O XIAN3IddV

Alsolod [ejol =u
AInIssiwsuel] = |



APPENDIX D



Stratigraphy Hydrostratigrophy E,g Column Depth
furface — T —— .-‘a"éf.ﬁ 1f£3000t
o Anostasia Fr SAS (500 foasee BR1216 gamma
Hawthorn 1AS == 0 apl 200
Grou  S—
oW Gcae —— - 200 Depth
Limestone _| =T = . 130001
00— £ ] ! [ - 300 BR1216 RSN
i o [T - - o 2000
- X 7 1 | e— BR1216 RLN
o i - s ] 2000
— & -Ie ‘ L s5og -
5(](7 < | 500
5| g L 1 -
600’ — “'g o I - 60D '% 800
- N | g .
100 — g I - 700 700
=2 ] | B T
00’ — | | F 800 - 800
/ - el
Y'—| avon Park I L - 900 900
Formation : 2 a
, Middle /
1000"— Confining 6300 Vi - 1000 1000
unit aat.gon 7 4
(Duncan et ol, 1994 »
100’ — - 1100 ¢ 1100
[ 1 y 4 2
120' " I - 1200 1200
43 | | i
100" A / - 1300 1300
7 / = !
&
1400’ Rl / - 1400 J 1400
< / B
c
L
50— 8l [ aven Park T - 1500 1500
E Confining Zone / L
mj_ E (Duncon et al, 1994 ry / L 1600 -I o
4 I - -
 — Glauconit L - 1700
Lot l.é Marker Bed 8 2 [ ] Ly ~
* 2
180" — iy & | ’ - 1800 -—%: 1800
5 [ -
1900 '§ | - 1900 3 1900
i l ' | I 1 }
2000 — g I/ L 2000 2000 -
0 &
o - 1 =
- 2100 - =
coe Moismar 3 %‘;‘:ﬁ" 2100 =
Formation B ] ?."L%—
eel0'— - 2200 2200 -—F":"f.lﬁ
E3Iﬂ'— / / - 2300 2300 ngﬂ
240’ / - 2400 - 2400 '?
| | -3}:.-::::._
2500'— - 2500 S 2500 &l&:
2600' | rd - 2600 - 2600 é’
' / L 2700 d 2700 =
0 2720
e SAND E—T— vimestone
RASSRA] (SHEL F—"= oowstane
ELAY/]:IELEISILT'E CHERT
PHOSPHATE  [G_G G| @aucanmie
™ } L_'S“ SIMS e HYDROGEOLOGIC COLUMN
& ASS 21 I A E S ROCKLEDGE INJECTION WELL (BR1216)
Environmental Consulting




Depth
1130000
iz BR0O444 Gam
wurf Stratigraphy|Hydrostratigrephy JBS Colunmn 0 apl 200
Urrace Undif Ferentlated Iee °:,-.=°_2§_ ‘l.
Anastasio Fm, SAS (500 [Rickeye L 3
100'— Tamlanl F. _ __..- - I
Hawthorn IAS I e -l,‘“—=n——
Group : = B ]
200’ — cala — - 200 -4
Limestone = Y
— T R
30'"" § I | I - 300 i
i - : :
2! 2
400 - g [~ I | L 400
£ g - i é
00— .éﬂ + l L L 500 s
5 g [T 1] |
600’ — 'El ™ VA . 00 -
i I - ]
100 § [ | l - 700 A
a1
- 3000 (L[ i s
800'— to I L a0 3
10,000}_1 |
' ] 7
%0'—| Avon Park / L gop 3
Farmation / B 4
, Mddle 4
1000'— Confining v - 1000 L
COur: Ur:;ljl. 1994 / i 3
1100 — e T4 ~ L 1100 '*I
7 :
120" " [ - 1200
= [
1300'— 5] - 1300
2 — \ /
G
LI B / L 1400 1
<C / |
F Lower 1
1500 % Avon Pork a [/ £ - 1500
O] |Confining Zone| S 7 = o
1600 L c (Dureon ot al, 19943 2‘ 7 —
10 o e I i 4
— % arker / L 1700 “F-
: | -
1800 — g 7 1800
s Vi g _%
1900 < - 1900
e 7 e I <
2l'—| Otdsmar § Boulder I - 2000
Formation < Zone / i !
2iog £ 7 L 2100
7 R
e’ — / / L 2200
200" 7 : 2300 ,i
240’ / - 2400 f
250 7 - Shin g
10 230 B
- 2600 —%
I P

LEGEND

SAND F—T— wimestone
SHELL F=—2—= oowostone
cLav/mmosnt[4 4 A pgyer
PHOsPHATE  [G_ G G| @aucoNTE

SYKES CREEK INJECTION WELL (BR0444)

\;f} SITSA S—SS IO l\(/jIISA e HYDROGEOLOGIC COLUMN
Enviro

ironmental Consulting




Depth
1130001
BR1162 Gam
Sifics Stratigraphy|Hydrostratigraphy QL]},E Column 0 api 200
s -n..:%:,_..%{.
ety ra? SAS (500 ;*"5‘- i 'i
100'— Tamlami Fm, .'.‘,11_.,:...":-_:: - 100
Hawth === | =
200’ — CLCiwr-:::|Lfn::::m Ferk %Z;,:; PP .
mas | |
1} D l 1 . ]
_' leei'o%::ne I : I - 300
] ] B T
v : - . %
- [ |
L ' [ i
300 [ o - 500
o =1 | | B Al
600 — & @ /I I - 600
g | L
0 5 ~ £ L 700 -
| 4 l -
800" i L 1 | - go0 -
| =
I B= o8 L
010' g / - 900
| _ 13
1000'— / - 1000 -{
W |
A Park
| Bn e obo =T | -
7 N
1200 c Middle / L 1200
o Confining 7
4 Unit = 7
13“0'_ 5" ¢Duncan at al, 19943 / / L 1300 -
& 7 : -
1400' ig-. / ~ L 1400
% L
r_| o / B
1500 g ~ . _ 1500 %
1600'— / - 1600 -
Lower { / i ]
1700 — | Avon Park 4 - 1700
b ConfFining Zone / e B ')
1900 2‘ Quncan et aL 19940 g 7 [ aios 3
: = £ 3 <
' ¥
1901 — a Glauconlte i /l - 1900 ’%
< Marker Bed [l R
£
2000 — 3 / L 2000 2
5 VA - -%
2100 A L~ - am S
, Oldsmos § Boulder 7 / i =
22l'—| Formation Zane 7 - 2200 ‘%
e300'— // 7 : 2300 -
o400’ — ] 7/ L 2400 ,| ,;
1D 2444
SAND E—C— umestone
SHELL EF—2— nuowostose
coavsoonsnT[A A A pyepr
PHOSPHATE [CG_ G G | GLAUCONITE
LS SI M S : HYDROGEOLOGIC COLUMN
) & ASSOCTITIATES D.B. LEE INJECTION WELL SYSTEM (BR1162)
Environmental Consulting




Depth
1f:3000f
BR1213 gamma
Stratigraphy [Hydrostrotigrephy TBE Column a apl 200
Surface — KL R
Undif ferentiated g £
Anostoasio Fm, SAS <100 "=+ ME° %z 3
10 Tamlaml Fm, ,:,_%.(i{ -
= i |
200 — HquP'EI;\uopr-n IAS ;‘E‘——Z':: : 200 - i
, === 1f£3000R Depth
30— EZ":;% > B0 - - BR1213 Ind 1f£3000R
g : : : 9 3 0 35T BR1213 sonic
W[ Lineetone o s oA 1 400 o 250
300 — " 3 I I [ - 500 4 500 500 B
i & ) ;
600 2 il o - 600 - - 600
==t =
100 — 2‘;; / - 700 700 4 700 et b r
2 / i
V) c yd / i | E :
80y — _-.g - ~ - 800 80D gon | L%
5 L i E
90"~ - : / - s £ . 900
1000 ;é /I | [ g 3 C E
! — - 1000 - 1000 | -
Avon Park / ' L 1080 Fos %-
Formation 3
100 — & l - 1100 3 1100 1100 L
al 2
1200'— £ Viiciie v - 1200 1200 1200 |
*i Confining / - L —
L ? ct\manu‘:llz. 1954 | I I A 5 1300 1300
[7] - L s
1400’ ] 3 | L 1400 1400 1400 ! :
e L : [
10— § : 7 : 1500 -] 1500 1500 -
1600~ F / | L 1600 \'} 1500 600 | ST
1700 — - 1700 1700 1700
£ A LOWST‘ . / B = - T e ot
1800 — ey Avan Par / - 1800 - 1800 1800 R
{?.J Cﬂ?l.?i':' Iar'llgul,zlgugz‘)e / / - - e ﬁAﬁE
1900 5 ~ - 1900 1900 1800 |
% Z | = B =
2000 e jERHERRRE, S [T - 2000 €5 2000 2000 |
£ s £ - : ~3
2100 — o A M 7 L 2100 - 2100
L Bc%u!e#er / L "
22)0'— g one L Vi - 2200 L‘_ 2200
20— A -, P = 2300 ﬁ
Oldsmor |
o400’ — Formation 7 £ pT—
77 lwnl
290" L 2500
/ L ]
2600’ - 2600 -
7 L i
2700’ — / ~ - 2700 -
2800’ / o t.
1D - 280 e SAND E= imestone
SHELL E—L—71 oowstone
G_Awnm.usmrrrz] CHERT
PHOSPHATE [G_G G| w@aucomte
Cp LS. SIMS
=4 = HYDROGEOLOGIC COLUMN
~ } & A S S0 C1 A i E S INTERSIL INJECTION WELL SYSTEM (BR1213)
Environmental Consulting




Depth BR1214 FLR

1:3000 0 &0
Depth BR12148B RLN )
130001t 1] 1 5“
e BR1214 Gamma BRT2T48_RSN
Stratigraphy| Hydrostratigrophy Colunn —
Surface — O s D__ digy_ 20 | 0 150
paperemrassl O
0| Tomoni Fr e 100 100
e
Hawthaorn =i
200 — Group IAS === 200 200
S== ™
m'— L ch_t{n_ : : : 300 3["] b i\
imestone I =y =
400 T 400 400 T-
|
500 — | | | 500 500
E
iy /
600 — p L 7 600 : 600
& g 1
700 a i L 700 L f00 ,!
< v 7
800 — gl VA — 800 L 800 :;% A
; z |
N0'— Z I : T 00 g 900 i o
1o 3 T 100 1000 =
] 1 0 ey ——
Avon Park | ﬁés.—-‘ 7
y—| Formation [ ] 1100 1100 {‘
l T
o1y _ ] 1200 1200 - —
I '
on
130 a Unit = / | I 1 1300 1300 -
: (Iurcan et al, 1994) I
lm.r_ &a-_ | i I 1400 1 4["]
c ]
500'— %l [ 1 1500 1500
hg_ z Lowgr- " I/ !
1600’ c ‘,@uq “; 160D 1600
tol::nl:‘:gu. ﬂo:ue _LA]_
10— Slauconite Ly 1700 1700
£ |
180¢' — # | 1800 1800 i]
P | | I
1900 — é [T 1900 L 1900
] l
2000 — e § I | 1 2000 - 2000
% & 7
2100 — & 2100 s 2100
Olcdsmor §
Em’-" Formoation 3 / 2200 F 2200 ¢
: /
B3~ Boulder L
Zone
2400 — /
2900’ —
/
2600’ /
7'~ L 7
/
2800 — Gyp / LEGEND
Cedar Keys Sub—Floridan / Gyp =Sl
i Formation Confining Beds Gyp / SAND — B30 3
20 / Gyp SHELL E—"71 oostone
m - 2%6' CLAY/DOLOSILT E__T_l CHERT
PUOSPHATE  [G_ G G | @aucoNiTe
LS Sl M_S I HYDROGEOLOGIC COLUMN
& ASS0OCIAT E S SOUTH BEACHES INJECTION WELL (BR1214)
Environmental Consulting




TDS
Stratigrophy | Hydrostratigraphy Column
Surface e s
-gda a
Undif ferentiate “dpstaglony]
10— Ar_:_ast:'salaFFn. SAS <500 5_!"'._.-_;;.-_-3
anl M. :°§I=¥?‘\.
. ===
Al Hawthorn IAS E==
Group ]
W~ e
L Dceta —
mestone I
400" '
[ : I
00 _ |
& [
a |
600 o) [
'S I I
100 - = .
3 S 7
81— g £
= |
) L
900'— . I /
o
al 7
U = I
100 =
1100 |
Avon Pork i
lem;_ Farmation : Micdle
& Confining /
q Unit 7
1300'— 17 ¢Dncan at ol, 1994 ]
: T
fhor'— 3l g8 1
b =
< /7
(500'— g 2 4
-t |
/
10— /
y Lower A
4| Avon Pork A
180" — #| Confining Zone A
A1 (ucan ot a1, 1590 =
4 &l onitt
1900' — 3| Marker Bed [ s |
i I
il £ 8
2 =
200 Mosmer || ~ ~ L
Farmatlon @ Boulier
; H Zone VA
il I q /
/
300"
i
2440 /
TD - 2409'

LEGEND
SAND EF—T""1 vimesmone
SHELL o ——— L T 1
mavmnosnt[A A A | gy
PHOSPHATE [G_ G G| @ auconTe

L- S- ) SIM S HYDROGEOLOGIC COLUMN

& A S_ 5 1) _C Ii A :F_E é WEST MELBOURNE INJECTION WELL (BR1215)

Environmental Consulting




Depth

1130004
Gamma
Stratigraphy [Hydrostratigraphy| 723 | cotunn |
Surface — ) 0 api 100
et S
g T ‘;M an. SAs <500 :-::-.i.r_ =.,“,-,’ -
3
' Hawthorn IAS c_':“rhs"-i:-.'_
200’ Group é—:gﬁ:% £00 Depth BR1303 son
- _'_T_ = - 113000t 0 200
Ocala T BR1303 ind
Limestone = 0 ohmm 500
400 — l - A B
[
|
500 — E ] 500 500
& L | I
tn
400 — B ve 500 600 2
L ] e
7 k
700 — = V4 700 700 ?
g / / =
00— _E 7 I 800 8O0 I%
5 ]
90— ‘: / 300 aon |
I 5
. Avan Poark § : ' h
1000 Fornoten | ] I 1000 1000
|
1
- 1100 1100
Tioy Middle /
Confining e £
1200'— o Unit s |/ 1200 1200
1! Cuncan at al, 19948/ — l
]
190 TZ" 2 l ] I 1300 1300
s g LI |
10y ] b1 e | 1400 1400
< [ 1
1500 % /L I 1500 1500
[+]
r; 7 %. _
1600 | 1600 1600 :
1700" — Lawer L 1700 170D
A/
el ¢ A\g:r.t Pn.;k 7 A
4
1808’ — ﬁ m ﬁg_,' ikl A/ 1800 1800
| A/
1900 - é Hﬁlw‘}r;?ﬂ*gd { | 1300 1300 ?
3
< [ a]
2000 — e 2000 2000
5 | -
= =
§ g I/
2100 2 Q 7 2100 2100
§ ~ Z
0oM'— 3 Z - 2200 2200 ?
' Otdsmar 9
el rFormation Bouloler £ 7 2300 2300
Zone P
2400’ / 2400 2400
/ t
2500’ — / ~ 2500 acan
260"~ 7 VA 2600
/
7' Py 2700
/
mr_| / 2800
4 LEGEND
- %0 2900 SAND Et=d  mesrone
ser EZrd mosoe
annn cLavnnosnt[A A A mepr
PHOSPHATE (G G G| @ aucomiTe
LS S \ S - HYDROGEOLOGIC COLUMN
& ASSOCIAT E S PALM BAY INJECTION WELL (BR1303)
Environmental Consulting




Stratigraphy|Hydrostratigraphy 105 Column
Surface— L
wmzsemﬂ:_ted 3-‘.'-:?3:.
g o F_n.n. SAS {500 ?ﬁ'.::" . ".i?
i Hawthorn '-'E—"i?"'-'-._f
el'—l " Group s ===
E==
'— 1 Y 1
3 Ocala — '
Limestone L
400 =
] [
w- _ 1
-
600 — B 7
& |
- o ZA
E /
= / /
]
800 % ,
S 1
1)
o' 2 7
o &
; Avon Pork =
100"~ Farmation i T | I
I
I
lm Mididle /
Confining o /
1200~ e Unit g
.g Cncan at al, 1954 [ — i
130" ) 8 : T I
£
5 g Ll |
40— 3 g 1
: -
‘_ o
1500 "‘; |
i i L
/
1700 — Lower A/
£l ¢ A\{;on Pu;k 7 A
u| Confining Zone
lm,— 1'; (hurcan at al, 1934) A /
o) A
' L Glauconite /
1901 — S|  marker Bed 5 |
g [=]
Gl 5 I
k] a
E =SV
2l — (nd § /
; 7
v 3 ; /
, Otelsmor
£300'— Farmoation Boulder / I_E GEN D
Zane
2400’ / |
SAND I
250 / .
_— SHELL
260 s ~ 7 L
2700 7 ==3=| cLav/poLosiT &
an' / / ] A G
— < "ef .| PHOSPHATE 6
0 - 300’

LIMESTONE

DOLOSTONE

CHERT

GLAUCTNITE

& ASSOCIATES

ENVIRONMENTAL CONSULTING

HYDROGEOLOGIC COLUMN
PALM BAY INJECTION WELL (BR1303)




Depth
130001t
SIS BR1634 Gam
Surface Stratigraphy| Hydrostratigrephy g | COlUmN 0 apl 200
Undif ferentiated E&?;m‘ - ]
Anastaslo Fm, SAS 4 o 0
00'—| Tomlanl Fr 'ﬂiﬁ'ﬁk - 100
Hawthorn l:rm——E B il
A'—| Group rAs =E= L 200 -
_Ocala I o I— 5 4 P
- Limestone : I : - 300
| L i
400 — — - 400
7 B i
00— _ [ - 500 femc
& / i ;
600 — 5 7 | - 60D
8 I I )
100 — EH 7 L 700 -
< L J
800" — g / I - BOD -
: z o
900'— 1; 7 - 900
[N
& 7/ 3 1
1000' S 7 - 1000
Avon Pc_er / =
1100 — Fornation 7 L 1100 -
Middle I 7
1200°— E Confining / - 1700 -
& Unit /
n] | cuncan et an 1930 0
1300 (7} / - 1380+
5 VA i L
' « /
1400 | - 1400 +#
< b
: i
50— g | / L 1500
£ I -
160" / - 1600 (&
1700 — . A/ - 1700 b
i A\‘/yon Pn.Ek / /A L =
; 8| Confining Zone <
1800 — ‘g, :m:n et al, 196 / A - 1800
2 Glaucanite G / -
lm:_ E Marker Bed / L 1900 - o
3 1 ]
g / £
2000 c I - 2000 &
8
T | "
2100 — [£ / L 2100
Oldsmar £ Boulder £ B 7
| Formation E Zone / 7 2200 -
s __| / .
2300 / 2300
7 i _
EWI'— / / - 2400
v L i
2500 7/ - 2500 -
7 L
600" L ogon L ET
0 - 2400°
LEGEND
SAND Ert=d  umesone
SHELL E=Z—=1 vowstone
ciavnmosnif[A A A gypr
PHOSPHATE G G G| eAucONITE
Ca LS. SIMS
b st : HYDROGEQOLOGIC COLUMN

PP 5 ASSOCIATES

Environmental Consulting

PALM BAY EXPLORATORY WELL (BR1634)




Depth
1f:3000ft
St Stratigraphy|Hydrostratigrophy m, (.:nlumn BR1305 gamma
un%ﬁ:et::?a‘::':?d SAS {300 g':-m'é‘% 0 apl 200
100' A == - 100 |
===
=== -
200" — l'hGHrt;Iqum s f%ffz,:‘,_:__ - 200
=== B
JW'—| 0Ocata T L 300
Limestone I ; 1 B
00— | I ] - 400 -§.
£ | | B
00— = ! ' I L 500 -
> =
72} 8 _/ = =]
600 — Y L so0 -
100 — £ / : L 700 -
= 71 = {
800 — hg: i i . soo0
940"~ § L 7 - 900
7 i .
1000°— L 1000
— iy
A Pork
W0~ Formation - ; v - 1100 -
e & .
1200 . Lonfining / L 1200
3 an & 2, / -
1300 L:::" e me | 1300 ¢
b = E '
Ol ﬁ /7 L 1400
= | L L
5500~ % V4 | - 1500 1
, c [ 7 i )
b0y’ / L 1600
/ | | {
170 — £ Avgg'::rk a ; - 1700 —% Depth
E Confining Zone| o | / A B g 130004
1804 — ": (uncon et oL 19900 | S V4 - 180D - BR1305 RSN
& Glauconite =) , G I B ]
. 5| Morker Bed | ~ 0 ohmm2500
1900' — Fy : I ' L 1900 £ BR1305 RLN
é ' i g D ohmm2500
20l — B | i I L 2000 2000 = =
- - s . s
il — s - L 2100
E B%{d” ; _ ; 2100
2200’ Fgfn?é‘:n - £ Ve - 2200 2200 = e
£300'— // 7 : 2300 2300 4
2400' / - 2400 3 2400 T
/ |
2o’ — v L 2500 -
. 7 p—
2600 7 _ 2600
L /
1 - 270
SAND F—LT—" vimestone
SHELL F—Z2—- oowstane
m_Awnn_nmum CHERT
PHOSPHATE G G G| rAUCONITE
b~ 4 LS S MS _— HYDROGEOLOGIC COLUMN
) & ASSOCTITA TES GRANT STREET INJECTION WELL SYSTEM (BR1305)
Environmental Consulting




Depth

1#:3000R
IRO748 Gam
Stratigraphy | Hydrostrotigraphy 10 Column
. grap Y igrophy | o ] api 200
Undifferentinted - 4
Arostosia F. SAS <100 |3 %g ~ 3
100'— i = i - 100 4%
20y~ Hawthorn IAS [ 200 %
Group B
30— - 300
00— L= - A
T AN =
i Dcela e R
L Limestone - T b {
[ 7] T 7 =
1;1 o T——7 L
600 2 i — - 600
’ Ci=== . 3
& i 2
100 — i 8 I - 700
Z| [T 5 <
B0~ g 5 = [ - o0 ‘ﬁg
5 il - - 3
90— o L a0 -
: Z BB
, & Vi
1000 - 1000 2
Avon Park / - :
10— Formation 7 /[ - 1100
1200 — . - 1200 -
2 / -
in €
1300'— ol i - - 1300 |-
| 9
o & mgule 7/ i h
- 3 Confining =] - 1400
< Unit 8 A 7 i =S
- £ (Duncan ab o, 1954 | I }
i k1 - 1500
& } I | ; Depth Depth
z 11:30001 1130004
160 L 1600
| | i 1 10748 nd IR0748 Sonic
’ i 0 250 0 250
1~ | ] | 1700 ‘[{ 1700 T |
& Z i i
1806’ - - 1800 {
B4 ¢ i ! 1800 1000 =
L Lower ==
1500 ¢| Avon Pork / [ (10 < 1900 190 [ |
g{ ConFining Zone 7 / - g Loltis
T| tDuncan ot of, 1990
2000 — g 7 - 2000 2000 2000 f :
-] - -
T / T
210 — 2 A - 2100 2100 2100 | %
.| Gleuconite | 6 | } |
&) Morker Bed - | ; I
rd | B g I - 2200 [ 2200 2200 | =2
230" I | l - 2300 2300 2200 | X
2400 | l/ - 2400 - 2400 2400 S
2500' - 2500 5 2500 2500 =
Olelsmor 7 R i_'. I o
Formation 7 L
2600'—] 7 - 2600 2600 2600 | =
7 | N aliry
700" Boulder 7 2700 2700 2700 |
Zone / 2 - |3
2800 — 7 - 2800 2000 o0 | f
2900’ 7 L 2900 -% 2900 2900 -
amur_ / Anan Innn I0nn 7ﬂ—¢
10 - 3005
SAND E—T— umesrone
SHELL E—Z—7 sowstone
ELAY/DDLESILT[I] CHERT
PHOSPHATE  [G G G| @ aucomTe
—
2 LS. SIMS
P = HYDROGEOLOGIC COLUMN

) & ASSOCIATES

Environmental Consulting

OCEAN SPRAY INJECTION WELL SYSTEM (IRO748)




	EXECUTIVE SUMMARY
	1.0 PURPOSE AND SCOPE
	2.0 LOCATION OF STUDY AREA
	3.0 OTHER INVESTIGATIONS
	4.0 METHODOLOGY
	5.0 DESCRIPTION OF DEEP WELLS IN THE AREA
	5.1 Ocean Spray Injection Well System
	5.2 South Beaches Injection Well System
	5.3 Palm Bay Injection Well System
	5.4 Palm Bay Exploratory Well
	5.5 Intersil Injection Well System
	5.6 West Melbourne Injection Well System
	5.7 Grant Street Injection Well System
	5.8 D.B. Lee Injection Well System
	5.9 D.B. Lee Exploratory Well 
	5.10 Lake Washington Exploratory Well
	5.11 Rockledge Injection Well System
	5.12 Sykes Creek Injection Well System
	5.13 Sykes Creek Exploratory Well

	 6.0 GEOLOGY
	6.1 Pleistocene to Recent Series, Undifferentiated and Anastasia Formation
	6.2 Pliocene to Pleistocene Series, Tamiami Formation
	6.3 Miocene Series, Hawthorn Group
	6.4 Upper Eocene Series, Ocala Limestone
	6.5 Middle Eocene Series, Avon Park Formation
	6.6 Lower Eocene Series, Oldsmar Formation

	7.0 HYDROGEOLOGY
	7.1 Surficial Aquifer System
	7.2 Intermediate Aquifer System or Intermediate Confining Unit
	7.3 Floridan Aquifer System
	7.4 Upper Floridan Aquifer System
	7.5 Middle Confining Unit (mcu)
	7.6 Lower Floridan Aquifer System

	8.0 DISCUSSION
	9.0 RECOMMENDATIONS
	10.0   REFERENCES
	 
	FIGURES 
	APPENDIXES 
	APPENDIX A

	 
	APPENDIX B

	 
	APPENDIX C

	 
	APPENDIX D




