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1.0 PROJECT DESCRIPTION 

The Regional Observation and Monitor-Well Program (ROMP) has completed hydrogeologic 

investigations for the Water Resource Assessment Project (WRAP) Site No. 7, Utopia. The objective of 

the project is to define aquifer characteristics from land surface to the base of the upper Floridan aquifer, 

The ROMP provided the following services: test well drilling, well construction, formation packer testing, 

and aquifer performance tests (APTs). In conjunction with the drilling and testing program, the ROMP 

provided project oversight during the collection of water quality samples (for water quality profiles, 

geophysical logs, hydrologic data for profiling, and lithologic data. During the construction of the 

observation/monitor wells, hydrogeologic data was collected from the surficial, intermediate and the upper 

Flortdan aquifer systems. A site location map is included as Figure 1. Locations of all monitor-wells 

completed to date are shown in Figure 2. 

The following report contains the data collected during the core drilling, well construction, and 

testing of the monitor-wells for the site. 
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2.0 SITE LOCATION 

The ROMP 22 (WRAP No. 7) wellsite is located near Utopia, Sarasota County, Florida. The 

wellsite can be found by proceeding 6.2-miles east on S.R. 780 (Fruitville Road) from l-75. Turn right at 

the entrance of Hi-Hat Ranch and travel south 1.7 miles. Turn left (east) and continue traveling for one- 

half mile toward a pump station. The wellsite is approximately 600-feet southeast of the pump station, 

The wellsite is located in the northeast l/4 of the northeast I/4 of Section 31. Township 36 South, Range 

20 East, at latitude 27”18’13” and longitude 82”20’12”. 

3.0 DRILLING METHODS AND DATA COLLECTION 

Initial exploratory drilling was conducted from June to August of 1991, starting with hollow-stem 

auger drilling from O-16.0 feet below land surface (BLS), followed by split spoon sampling from 12.5-34.0 

feet BLS. Continuous wire-line coring was initiated at 34.0 feet BLS and continued to a depth of 1204 feet 

BLS. Additional exploratory drilling was completed to a depth of 1813.0 feet BLS. The initial core drilling 

phase was conducted to determine the baseline hydrogeologic conditions and obtain lithologic information 

to determine well construction parameters. Subsequent to the determination of hydrogeologic conditions, 

the construction of a network of permanent monitors and temporary observation wells was initiated. Mud 

rotary techniques were employed to construct shallow monitors in the surftcial and intermediate aquifers, 

as well as casing points for deeper monitors. Reverse circulation drilling techniques were employed to 

complete the network of monitor wells. 

3.1 Collection of Lithologic Samples During Continuous Coring Operations 

The initial exploratory drilling phase employed wire-line core drilling techniques. Lithologic 

samples were collected utilizing a Longyear continuous wire line sampling system. A temporary 4-inch 

flush thread steel casing was advanced to successively greater depths to facilitate the coring process. 

The lithologic samples were obtained with a 3-inch flush-thread ND@ wire-line sampling system, which 

utilizes a retrievable 1 7/8-inch inner barrel to collect the core samples, This drilling technique was 

employed to collect lithologic and water quality samples to 1204-feet BLS. 

3.2 Collection of Lithologic Samples during Reverse-Air Drilling 

Well cutting samples were collected at intervals of 5 to IO-feet from, 1204.0 to 1795.0-feet below 

land surface (BLS). The drill pipe volume and length of drill pipe were used to calculate the travel time for 
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the drill cuttings to circulate to the surface in order to assure a representative collection of formation 

samples with depth. The geologic samples were described using a rock color chart, hand lens, 

microscope (when applicable), and fossil identification guide. All lithologic samples were archived by the 

Florida Geologic Survey (FGS). A lithologic log, compiled by a Southwest Florida Water Management 

District (SWFWMD) Hydrologist and checked by the FGS for ROMP 22 is included as Appendix F. Daily 

drilling reports (i.e., compiled by the drill-crew supervisor(s) are included as Appendix H. 

3.3 Collection of Water Samples for Laboratory Analysis 

During the initial core-drilling phase, water samples were collected based on the relative 

production capacity of the formation, as determined from the lithologic description or by a marked increase 

in the potentiometric surface during drilling. Fluctuations in potentiometric levels and field water quality 

data dictated the collection schedule for analytical laboratory samples. Water samples were collected on 

intervals of 20 to 40-feet. Subsequent, to the advancement of the core rods the inner barrel is retrieved 

utilizing the wire-line system. The drill string is left on bottom and the borehole is evacuated utilizing a 

reverse-air purging technique. This purging process is continued, with the drill string raised 20-feet off 

bottom, until at least one volume of water is removed from the borehole. “One volume” of water is defined 

as the amount of fluid (ie., water) that has been recirculated to continue the drilling process, The volume 

of water is recorded by a totalizing flow-meter which can be consulted during the drilling and purging 

process. Following the purging process, a wire-line stainless-steel bailer is lowered in the core rods to a 

point approximately 12-feet below the core bit, which, corresponds to the sample interval. The water is 

transferred from the bailer to a pre-cleaned 1 gallon plastic jug, and a small portion is used to measure 

temperature, fluid conductivity, and pH (Le., standard field analysis). The remaining sample is run through 

a filtration apparatus equipped with a 0.45 micron filter membrane. The sample is split, and a portion is 

analyzed in the field for sulfate and chloride. A partial or standard complete is collected for laboratory 

analysis based on fluctuations in field data. Chain-of-custody forms were used to track samples. 

During the final phase of exploratory drilling water samples were collected at each drill pipe 

change (every 20-30 feet) during reverse-air circulation drilling. After advancing the exploratory drill string 

20-30 feet, reverse-air circulation is maintained at the bottom of the hole to remove drill cuttings, and 

continued until the discharge water appeared relatively clear (several minutes). To collect a 

representative sample, the drill string was raised 20-30 feet, and circulation continued for several more 

minutes. Finally, the drill string is lowered back to bottom, and a wire-line bailer is lowered in the bore of 

the drill pipe, for sample retrieval. Water sample handling and field analysis techniques are the same as 

above. Tables(s) 2-10 presents the results of field and laboratory analysis. A detailed description of water 
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sampling techniques utilized during core and exploratory drilling are included in the ROMP comprehensive 

water quality sampling plan and is included as Appendix A. 

3.4 Formation Packer Testing 

Formation packer tests were conducted in the Avon Park Exploratory Monitor, and the Avon Park 

Production Well. The packer tests were conducted in the Ocala Limestone and non-permeable sections 

of the Avon Park Formation. Packer tests were conducted to determine the relative confinement 

characteristics of low-permeability sections within the Ocala Limestone and Avon Park Formation and, to 

collect a representative water quality sample for analytical laboratory analysis. The results of the packer 

tests are included in subsequent sections of this report. Appendix B presents a detailed explanation of the 

ROMP packer test methodology and data collection activities. 

3.5 Aquifer Perfonance Test (APTs) 

Subsequent to the construction of the observation and monitor well network, aquifer performance 

tests (APT) were conducted in the Lower Intermediate aquifer (Hawthorn Group), Suwannee Limestone, 

and the Avon Park Formation. Suwannee and Avon Park production wells (i.e., open-hole interval isolated 

to the tested unit) were utilized as pumping wells. Drawdown versus time values were collected in the 

production and observation wells. The pumping phase for the Lower Intermediate APT was run for 50 

hours. The Suwannee and Avon Park APT(s) were run for 36 and 81 hours, respectively. The results of 

the tests are presented in subsequent sections of this report. The data collected, and preliminary aquifer 

analysis for the Lower Intermediate and Suwannee APTs are included as Appendix C. Data and aquifer 

analysis for the Avon Park Formation APT are included in Appendix D. Table 11 summarizes the resultant 

hydrologic data. 

3.6 Geophysical Logging 

Geophysical logs were run at various stages during test well drilling and construction. The 

geophysical logging tools were calibrated before use. The caliper tool was calibrated in the field, The 

multi-function tool was calibrated by the manufacturer (Century Geophysical) in 1990, and additional 

calibration events were preformed by the ROMP geophysical logging manager. A discussion of selected 

geophysical logs is included in Section 7.0 of this report. 
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4.0 GEOLOGY 

The ROMP 22 wellsite lies within the physiographic province known as the Gulf Coastal 

Lowlands. The wellsite is located on Talbot Terrace at an approximate elevation of 35feet NGVD. The 

Talbot Terrace was formed during one of the many fluctuations in Pleistocene sea level which inundated 

the Florida Peninsula during interglacial episodes (White, 1970). 

Principal surface drainage in the wellsite vicinity is provided by Cow Pen Slough and Howard 

Creek, a small tributary of the Myakka River and the Lake Myakka drainage system. Natural drainage 

features in the wellsite area have been channelized and extensive ditch systems have been constructed to 

improve drainage in the flat terrain. 

Geologic interpretations at ROMP 22 were made from lithologic materials collected during core 

drillling and exploratory drilling. The stratigraphic sequence and thickness of the formation underlying the 

site are presented on Figure 3. 

The uppermost geologic unit in the wellsite vicinity is the Quaternaiy age Undifferentiated Surflcial 

Deposits. These deposits are composed of fine to medium grained, iron stained quarts sand 

and alluvium to a depth of 18.6~feet BLS. These shallow marine deposits are composed of interbedded 

yellowish gray to light brown quartz sand and grayish green to moderate yellowish green, clayey quartz 

sand. 

The top of the Hawthorn Group sediments was identified at a depth of 18.6 -feet BLS and extend 

to a depth of 373.5feet BLS. The Hawthorn consists of the Peace River Formation and Arcadia 

Formation, ranging in age from Pliocene to early Miocene. The Peace River Formation extends from 18.6 

to 64.7-feet BLS and consists of interbedded phosphatic clay, clayey sand, limestone, and dolostone. The 

Arcadia Formation underlies the Peace River Formation from 64.7 to 373.5feet BLS. and includes the 

Tampa Member from 163.5 to 323.0-feet BLS, with undifferentiated Arcadia Formation continuing from 

323.5 to 373.5feet BLS. The Tampa member is primarily composed of calcilutite, clay, and minor 

amounts of calcarenite and dolomite. The upper undifferentiated Arcadia Formation consists of sandy, 

phosphatic calcarenite. calcilutite and clay. The sand component is composed of both quarIz and 

phosphate grains. The base of the upper Arcadia consists of calcilutite with phosphate pebbles and 

streaked, mottled, yellowish green to light greenish clay. Some calcite-filled fractures and chert were 

described in core samples. A bed of dolostone extending from 363.5 to 373.5feet BLS forms the base of 

the lower Undifferentiated Arcadia Formation. 

5 



The Suwannee Limestone (373.5 to 639.0-feet BLS), of Oligocene age, is composed primarily of 

light gray to yellowish-gray limestone. The limestone is typically packestone to grainstone, variably moldic 

with trace amounts of clay and quartz sand in the upper portion. The Suwannee Limestone appears to be 

hydraulically continuous and semi-confining beds are absent. The lower portion of the Suwannee is more 

calcilutitic and consolidated than the upper portion. Much of the Suwannee described at the site is 

fossiliferous, consisting of foraminfera (Coskha floridana, Gypsina globia, Rotalia mexicana, Sorifes sp.), 

gastropod molds (Turitella), echinoid molds, spines, bryozoa and worm traces, A bed of light olive gray to 

grayish brown dolostone was described in core samples near the base of the formation. A light grayish 

green to light yellowish green laminated, plastic clay seam (638.0 to 639.9-feet BLS) appears to mark the 

unconformable contact with the underlying Ocala Limestone. 

The Ocala Limestone (639.0 to 941.0-feet BLS) of late Eocene Age was differentiated from the 

overlying Suwannee Limestone on the basis of lithologic and fauna1 differences. Lithology ranges from a 

weathered wackestone to packstone with a variable amount of calcilutite matrix in the upper portion to a 

grainstone in the central and lower portions of the unit. The upper Ocala Limestone (638.0 to 808.0-feet 

BLS) consists of foraminiferal, chalky, fine grained, yellowish gray to light orange calcilutite and fine 

grained calcarenite. Between the depth of 808.6 to 832.5-feet BLS, the Ocala lithology becomes more 

crystalline and dolomitic. Interbedded calcilutite and dolostone were described in the core samples 

between 832.5 and 941.0 feet BLS. Subhedral to euhedral dolomite crystals were also identified in 

samples from the lower Ocala. Porosity is variable within this unit and is generally moldic and 

intergranular with occassional macrofossil molds. The foraminfera, Lepidocyclna ocalana and 

Nummulites sp., were also identified in the core samples from the Ocala, as well as the echinoid, 

Neolaganum durhamii. 

The Avon Park Formation was identified from the Ocala by lithologic changes, and the presence 

of organic material. Fauna1 indicators desribed in the Avon Park Formation include the echinoid 

(Neolaganum da//f) and the foraminifera (Coskolina floridana). Interbedded dolomitic limestone and 

massive crystalline, sucrosic dolostone is the predominant lithology. Fractured dolostone was identified in 

the core samples between 1143.0 to 1204.0-feet BLS. Core drilling activities ceased at 1204.0-feet BLS, 

and drill cuttings were collected from 1204.0 to 1795.0-feet BLS for lithologic description. The highly 

permeable zone in the Avon Park Formation is a moderate light to brown highly fractured dolomite. This 

zone is the primary production unit within the formation and is approximately 440.0~feet thick. In addition 

to drill cuttings, a 3-inch core sample was obtained from the Avon Park Formation utilizing a standard, 

rotary mud barrel assembly. The core was taken from the bottom of the exploratory borehole from 1795.0 

to 1813.0-feet BLS. Intergranular gypsum and anhydrite was encountered in the Avon Park at 1730.0-feet 
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BLS. However, massive amounts of interbedded gypsum and anhydrite were encountered at a depth of 

1795.0 to 1813.0-feet BLS. These deposits are nodular but also appear to have infilled the pore space 

within the formation material. The massive gypsumlanhydrite and gypsum-filled porosity characterize the 

lower lithology of the confining unit of the Upper Floridan Aquifer system. 

5.0 HYDROLOGY 

5.1 Surficial Aquifer System 

The surficial aquifer system consists primarily of permeable quarts sand in the undifferentiated 

surficial deposits and extends from land surface to 18.6-feet BLS. Permeability decreases with depth due 

to lithologic variations. These marine terrace deposits are composed of clean quartz sands that grade 

downward into clayey sands to sandy clay beds. 

Water levels in the surficial aquifer system at the wellsite vary in response to seasonal rainfall 

patterns, and from treated effluent water that is pumped into the nearby retention lake and surrounding 

fields, Water levels are variable, and appear to fall within a range of 1.0 to 5.0-feet BLS. 

5.2 Intermediate Aquifer System 

The intermediate aquifer system includes all permeable and confining units between the overlying 

surficial aquifer system and the underlying Floridan aquifer system. Locally the intermediate aquifer 

system consists of the confining beds and two semi-permeable zones within the Hawthorn Group 

sediments. A dolostone bed (31 .O to 34.0-feet BLS) was identified as the top of the intermediate aquifer 

system. The upper confining beds are composed of interbedded dolostone, clay, and calcilutite. These 

beds extend from 31 .O to 87.0-feet BLS and include elastics and carbonates belonging to the Peace River 

Formation and the upper Arcadia Formation. 

The 1st transmissive zone is present in the upper Arcadia Formation (87.0 to 154.3-feet BLS). 

The zone monitored by the upper intermediate monitor is composed of fractured calcilutite. clay (107.3 to 

123.5feet BLS) and permeable calcarenite. Core analyses identified two intervals (139.0 to 141.0 feet 

BLS and 148.0 to 154.3~feet BLS) that displayed a significant percentage of porosity in this unit, The 

confining unit underlying the 1st transmissive zone extends from 154.3 to 233.2-feet BLS, and is 

composed of interbedded clay, chert, calcilutite and dolostone. 
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The 2nd transmissive zone is present from 233.0 to 363.5-feet BLS and is composed of 

calcarenite, quartz sand and sandstone of the lower Arcadia Formation. A small confining unit consisting 

of dolostone extends from 363.5 to 373.5 feet BLS. separating the intermediate aquifer system from the 

underlying Floridan aquifer system. The potentiometric surface is nearly the same in the two systems 

(i.e., 2nd transmissive zones and Floridan Aquifer). 

5.3 Upper Floridan Aquifer System 

The upper Floridan Aquifer system in descending order, is composed of the Suwannee 

Limestone, Ocala Limestone, and the Avon Park Formation. The top of the upper Flortdan aquifer was 

identified at about 373.5-feet BLS by a vertically continuous calcilutite and calcarenite of the Suwannee 

Limestone. The base of the system was encountered at approximately 1730.0-feet BLS, corresponding 

with the first occurrence of vertically persistent sequence of intergranular evaporite minerals within 

dolostone and dolomitic limestone of the Avon Park Formation. 

Although the formations comprising the Florfdan aquifer are hydraulically continuous, several 

distinct permeable zones were identified from core analysis and review of cuttings obtained during 

advancement of the borehole during the exploratory drilling program. Two zones of increased 

permeability were identified. The upper permeable zone includes the Suwannee and Ocala Limestones, 

to a depth of 884.0-feet BLS. The lower permeable zone is seperated from the upper by semi-confining 

beds composed mostly of calcilutitic limestone. Continuing, the lower permeable zone is composed of 

permeable, fractured calcarenite, and extends from 1006.0 to 1520.0-feet BLS. 

Some fracture features were described in the semi-confining beds which extend from 1114.0 to 

1120.0-feet BLS. Review of the lithologic log, was instumental in the determination of the extent of the 

most permeable zone within the Avon Park Formation. In addition, geophysical logs were also consulted 

to delineate the zone. Fracture features, and resisitivty signatures as determined from caliper (CAL) and 

resistivity logs (16, 64 RES), indicated an area of fractured, moderate to highly recystallized dolomite. 

These fracture features increase from 1450.0 to 1560.0-feet BLS and resistivity signatures increased, 

from 1120.0 to 1280.0-feet BLS. The extent of the highly fractured, sucrosic dolomite is approximately 

440.0-feet thick (ie.. 1120.0 to 1560.0-feet BLS). 
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6.0 WATER QUALITY 

6.1 Surficial Aquifer System 

Surftcal water quality samples were obtained during the coring of Corehole No. 1. A standard 

complete analysis was also conducted on a water sample obtained from the surficial observation well, 

having a screen interval of 7.0 to 27.0-feet. Specific conductivity was 405 umhos. Chloride, sulfate and 

TDS were, 42.0 mg/L, 26.0 mg/L. and 330.0 mg/L respectively. Tables 2 and 7 presents the results of 

field and laboratory analyses, respectively. 

6.2 Intermediate Aquifer System 

Water quality samples were obtained for field and analytical laboratory analysis during the core 

drilling operations associated with Corehole No. 1. Tables 2 and 7 presents the results field and 

laboratory analysis. Specific conductivity ranged between 715720 pmhos. Chloride concentrations were 

in the 60.0 to 64.0 milligrams/liter (mg/L) range. Sulfate concentrations ranged between 36.0 and 42.0 

mg/L. Total dissolved solids (TDS) values ranged between 428.0 and 441.0 mg/L. Appendix D presents 

calculations to determine the milli-equivalent values for major ions. Stiff diagrams associated with these 

calculations are also presented in Appendix D. Figure 4 through 5 present conductivity, chloride, sulfate, 

calcium, magnesium, and total alkalinity plots. 

Some water quality differences exist between the 1st and 2nd permeable zones (across the 

interval of 179.0 to 238.5 feet BLS). Fluid conductivity increased from 725 umhos to 1080 pmhos. 

Chloride, also increased from 64.0 mg/L to 160.0 mglL. Sulfates and TDS, increased from 37.0 mg/L to 

56.0 mg/L. and 434.0 mg/L to 630 mg/L, respectively. Review of the stiff diagram generated for the 

sample interval 280-feet BLS, indicates major ions that dominate the water quality sample are, sodium, 

potassium, and chloride. Table(s) 3 and 8 present the results from field and analytical laboratory data for 

the second permeable zone. Figure 6 presents conductivity, chloride and sulfate plots. 

6.3 Upper Floridan Aquifer System (UFAS) 

Water quality samples were collected during the core drilling phase of Corehole No. 2 and the 

core drilling phase of the Suwannee Production well. This sampling phase included the interval from, 

398.0 to 1204.0-feet BLS. Specific conductivity gradually increased with depth, and reached a value of 

3200 pmhos. Overall, chloride concentrations changed slightly. The values ranged from 18.0 mg/L to a 

high of 20.0 mglL. Sulfate concentrations increased from 340.0 mg/L to 1310.0 mg/L. TDS increased 
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from 759.0 mg/L to 2244.0 mg/L due to elevated concentrations of sulfate. Water quality samples were 

collected during the exploratory drilling phase of the Avon Park Monitor. This sampling phase included the 

interval, 1204.0 to 1660.0-feet BLS. From 1204.0 to 1660.0~feet BLS. specific conductivity increased from 

1750 umhos to 3300pmhos. Chloride increased slightly from 23.0 mg/L to 26.0 mg/L. Sulfate increased 

from 1310 mg/L to 1751 mglL. The interval 1600.0 to 1813.0-feet BLS (ie.. exploratory borehole), the 

water quality degraded from 2350 pmhos to 94,300 pmhos. Chlorides increased from 24.0 to 29.030.0 

mg/L. Sulfates increased from 1631.0 to 4,845.0 mg/L (See Appendix D for milk-equivalent calculations 

and associated Stiff diagrams). Review of the Stiff diagrams generated for water samples collected from 

the Upper Floridan Aquifer indicate two specific types of water quality regimes. The interval, 635.0 to 

1680.0-feet BLS, is dominated by calcium, and bicarbonate. Tables 6 and 11 present field and analytical 

laboratory results for the Avon Park Production Well (exploratory section). Figures IO through 12 present 

conductivity, chloride, sulfate, calcium, magnesium, and total alkalinity plots. 

7.0 GEOPHYSICAL LOGGING 

Geophysical logs were run in three phases; during exploratory drilling, well construction and after 

the completion of wells. Each logging phase contained one two three logging events, depending on the 

progression of drilling. The logs were used as an aid in delineating geologic formations, zones of discrete 

water quality, flow zones, and formation/aquifer characteristics. Additionally, logs were used to determine 

appropriate packer points, calculate amounts of well construction material, and verify the integrity of well 

construction. Table 12 summarizes the geophysical logs run on the wellsite. Selected logs are included 

in Appendix D. 

7.1 Phase 1 Logging 

The first phase of geophysical logging was conducted in three logging events during the initial 

exploratory core drilling from land surface to 1204.0-feet BLS. Caliper (CAL), gamma ray (GR), 

spontaneous potential (SP), and a single point resistance (RES) were run during core drilling activities. A 

composite geophysical log was generated for log review and interpretation. The composite geophysical 

log generated for review is presented on Figure 22. 

Logging event one was conducted during core drilling and lithologic sampling of Corehole No. 1 

(i.e., upper intermediate temporary observation well, LS-123.4-feet BLS ). CAL, GR, SP, and RES logs 

were run on the corehole with the 4 -inch flush joint, retrievable steel casing (HW) set at 37.0~feet BLS. 
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Logging event two was conducted during coring activities associated with Corehole No. 2. The 

well was configured with a 6-inch diameter PVC casing to 60.0-feet BLS. 4-inch HW steel casing to 213.0- 

feet BLS, and a 3.0-inch open hole to 355.0-feet BLS. Several large peaks identified in the GR log, these 

peaks were coincident with phosphatic clay beds within the Peace River Formation. The interval from 

land surface to 373.0-feet BLS contains an active GR signature representative of Hawthorn Group 

sediments. This activity corresponds with limestone, dolostone. and sand, interbedded with phosphatic 

carbonates and clays within the Hawthorn Group. 

Logging event three was conducted during core drilling and lithologic sampling of Corehole No. 3. 

The well was configured with; 4-inch HW steel casing set to 409.0-feet BLS, and a 3-inch open hole to 

1204.0-feet BLS. CAL, GR, SP, and RES (Le., long short normal logs) were run on the corehole 

subsequent to total depth. The logs were run to evaluate the water quality and hydrogeologic 

characteristics of the Ocala Limestone. The caliper log showed a minor washout zone from 660.0 to 

920.0~feet BLS, and a gauge hole from 920.0 to 1160.0-feet BLS with a minor washout zone from 1160.0- 

feet BLS to total depth. Overall, the caliper log displayed a gauge hole corresponding with fairly 

competent limestones and dolomite of the Ocala and Avon Park Formations. The GR activity reduced 

slightly at 373.0-feet BLS, indicating a mineralogidformation change at the Hawthorn Group/Suwannee 

Limestone contact. From 639.0 to 941 .O-feet BLS. GR activity increased slightly with the occurrence of 

limestone and dolomite within the Ocala. A GR peak was identified at 941.0~feet BLS, corresponding with 

an organic layer at the Ocala/Avon Park contact. The GR signature varied slightly from 941.0 to 1204.0- 

feet BLS. The SP log showed a large peak at 941.0~feet BLS that corresponded with an organic layer 

within the dolomite. From 941.0 to 1204.0~feet BLS the log displayed minor variations. The RES log 

showed a series of peaks which corresponded with interbedded organic layers. 

7.2 Phase 2 Logging 

Phase 2 logging was conducted in two events during the active construction of the Avon Park 

monitor. Initially, the Avon Park monitor was intended to serve as a platform for the deep exploratory 

drilling. The exploratory drilling included a series of formation packer tests within the Avon Park formation, 

and lithologic sampling from 1204.0 to the base of the UFAS, identified by the occurrence of vertically 

persistent gypsum and anhydrite. Due to the drilling problems, specifically borehole obstructions, the 

exploratory section of the Avon Park monitor was abandoned. A series of caliper logs were run to 

determine the occurrence of borehole obstructions. These logs will not be considered for review. A 

composite geophysical log was generated for log review and interpretation. The composite geophysical 

log generated for review is presented on Figure 23. 
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Logging event one was run from 600.0 tol204.0-feet BLS, during the drilling of the Avon Park 

monitor. CAL, GR, SP, and RES log were run prior to the setting of the 6.0-inch PVC casing. 

Logging event 2 was run from 1200.0 to X40.0-feet BLS. The caliper log was run from 1200.0 to 

1640.0-feet BLS. The GR, SP. and RES logs were run from 1100.0 to 1534.0-feet BLS. The caliper log 

showed large washout features in the fractured dolomite. These washout zones were composed of poorly 

indurated sucrosic. crystalline dolostone which, is typical of the highly permeable zone in the Avon Park 

Formation. The GR log showed an increase in activity from 1205.0 to 1295.0-feet BLS, this increase is 

attributable to a higher percentage of interbedded organ& within the sequence. From 1205.0 to 1295 

feet BLS, the SP, and RES logs indicated a sequence of resistive dolomite. The interval from 1204.0 to 

1640.0-feet BLS displayed GR, SP, and RES curves that are typical of a sequence of resistive dolomite 

and dolomitic limestones. 

7.3 Phase 3 Logging 

Phase three logging was conducted during the active construction of the Avon Park production 

well. Due to the drilling problems encountered during the construction of the Avon Park monitor, deep 

exploratory work was conducted through the bottom of the Avon Park production well. Subsequent, to the 

completion of the exploratory drilling the well was reconfigured, by plugging the exploratory section. CAL, 

GR, RES, FL TEMP (fluid temperature), and FL RES (fluid resistivity) logs were run to determine the water 

quality and hydrogeologic characteristics of the Avon Park formation, and to select formation packer 

setting depths. 

Logging event one was from 912.0 to 1695.0-feet BLS. A series of caliper logs were run again to 

determine the depths of several borehole obstructions encountered during drilling of the exploratory 

section. These logs will not be considered for review. 

Logging event two was from 896.0 to 1798.0-feet BLS The FL RES log remained relatively stable 

from 1400.0 to 1690.0-feet BLS. However, the log showed a marked increase in activity below 1690.0- 

feet BLS, indicating degradation of borehole water quality. The borehole fluid temperature showed a shift 

at 1505.0-feet BLS indicating a water producing zone. The caliper log delineates the dolostone section of 

the Avon Park Formation, (1120.0 to 1560.0-feet BLS) and the washout features of the highly permeable 

zone from, 1480 to 1560.0-feet BLS. The interval from 1700.0 to 1798.0-feet BLS, showed a more 

competent zone and was utilized for packer testing. The fluid resistivity also indicates a stable water 

quality across the dolostone section. The GR log showed a signature typical of dolomitic limestones and 
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dolomite. However, activity was increased in specific intervals. Zones of increased activity corresponded 

with layers of organic material, and the first occurrence of gypsum nodules. Deflections in the SP curve 

also correspond with the occurrence of interbedded organic and evaporttes. The LSN and RES logs 

showed another zone of increased activity from 1525.0 to 1620.0-feet BLS, indicating a more competent 

dolomite zone (i.e., fractured features less prevalent). LSN and RES logs showed large peaks from 

1695.0 to 1725.0-feet BLS and 1740.0-feet BLS. These peaks corresponded with the gypsum nodules 

identified at 1730.0-feet BLS. 

8.0 HYDRAULIC CHARACTERISTICS 

Collection of hydraulic data during the exploratory test drilling at ROMP 22 ranged from basic 

water level or head measurements, to specialized formation packer testing, and multi-well Aquifer 

pumping tests. 

Determination of hydraulic characteristics of the auifers and confining units were determined, by 

the following criteria: 

0 water levels were measured every morning, during exploratory drilling; 

0 core samples were obtained from selected intervals during wring and analyzed for 

vertical permeability; 

0 packer tests were conducted at selected intervals, Appendix E; 

0 an aquifer performance test (APT) was conducted by pumping a monitor well installed 

in the Lower Intermediate aquifer, Hawthorn Group, 

0 an aquifer perfonance test (APT) was conducted in the Suwannee Limestone, utilizing 

a production well whose open-hole interval was isolated to the Suwannee Limestone, 

0 subsequent to the construction of the Avon Park monitor and the Avon Park production 

well an APT was conducted. All of the pumping test data associated with the Avon 

Park APT is included in Appendix C. 

8.1 Corehole Data 

Water levels were measured using an electronic water level indicator referenced to ground level. 

Large shifts in water level may be due to changes in the borehole configuration, i.e. the open-hole interval, 

and changes in the water column due to saline conditions. 
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Seven samples were selected from continuous core material for permeameter analysis. One core 

sample was collected from the Arcadia Formation (Hawthorn Group). Three samples were collected from 

the Ocala Group and three were selected from the Avon Park Formation. The core samples were placed 

in a falling head permeameter and vertical hydraulic conductivity (&) was obtained utilizing fresh-water. 

The permeability of the Ocala Limestone was determined by core analysis and conducting 

formation packer testing. Vertical conductivity (k),as determined by the falling head permeameter tests, 

yielded an average k, of 2.10e-03 fUday. 

The results of the permeameter tests are presented in Table 13. These values represent average 

k, for each formation tested. 

8.2 Packer Testing 

Packer tesk were conducted at selected intervals in the Ocala Limestone and Avon Park 

Formation to determine hydraulic properties of semi-confining units in the Floridan aquifer. Off bottom 

packer tests were conducted utilizing a Tam-J packer, with gland sizes ranging, 6.0 to 6.0-inches in 

diameter. In off-bottom packer testing an open section of the borehole is sealed off by the inflatable 

packer, then the section is stressed by pumping. Two pressure transducers are utilized during the test. A 

high pressure transducer is placed in the open-hole section isolated by the packer element, and a low 

pressure transducer is installed in the well’s annulus. The pressure transducer installed in the annulus, 

measures variations in water levels above the isolated interval. The results of the packer tests are 

summarized in Table 14 and 15. 

Horizontal conductivity (k,,) for the Ocala limestone, as determined by formation packer testing, 

yielded an average value of 1.43e-01 ftlday. 

The hydraulic characteristics of the evaporite sediments of the Avon Park Formation were 

estimated, utilizing formation packer tests. It was determined, that h (average) was 3.56e-02 fbday. 

The packer tests were analyzed using standard aquifer analysis techniques. An explanation of 

packer testing methods is included in Appendix B. Results of the packer test are presented in Appendix F. 
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8.3 Aquifer Performance Testing 

A 50 hour pumping phase APT was conducted in the Lower Intermediate aquifer. A temporary 

observation well constructed from Corehole No. 2 was used to measure drawdown response. The 

horizontal conductivity (h) was calculated, and based on the results of the drawdown versus time values 

collected from the observation well, kh was determined to be 5.16 Wday. 

A 36 hour pumping phase APT was conducted in the Suwannee Limestone of the upper Floridan 

aquifer. The open-hole interval was designed to fully penetrate the Suwannee Formation. The horizontal 

conductivity (k,,) was calculated , and based on the results of the drawdown versus time values collected 

during the test, h was determined to be 33.26 ft/day. 

The hydraulic characteristics (i.e., transmissivity (T) and conductivity (kJ for the Avon Park 

formation were determined by conducting an APT. The Avon Park APT was run for 81 hours, at a 

pumping rate of 3,500 gallons per minute. Drawdown in the production well and the observation well, 

were 24.80 feet and 3.80 feet respectively. Transmissivity and hydraulic conductivity values were 

calculated, T was determined to be 247,000.0 ff/day, and k, 343.0 ftlday. 
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9.0 SUMMARY 

A network of temporary and permanent observation/monitor wells were constructed for the 

project. Extensive testing and sampling was performed during well construction including coring, lithologic 

sampling, geophysical logging, packer testing, aquifer performance testing (APT), and water quality 

sampling. 

The final monitoring intervals were based on lithologic and water quality interpretations of data 

collected during the extensive testing program. The following table provides a listing of the network of 

observation/monitor well and the monitored zones. 

The results (k&J for the Ocala Limestone, fall within a range of reported values (Fetter, Applied 

Hydrogeology, 1980). However, review of the results for permeameter and formation packer testing 

indicates some variation in vertical and horizontal conductivity. These results indicate conductivity values 

are most effected by lithologic variations within the Ocala Limestone. 

Review of the geophysical logs collected for the Avon Park Production well indicated that the 

primary production interval intersected by the open bore-hole was isolated to the highly fractured sucrosic 

dolomites. However, there were two other zones within the open-hole interval that contributed a 

significant amount of water from the formation. 
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TABLES 





Table 2. Results of Field Analyses for Upper Intermediate (COREHOLE NO. I) 

DATE DEPTH WATER ?.PEClFlC WATER WATER CHLORIDE SULFATE pH 

(M/D/v) (FTSLS, LEVEL CDND. TEMP. DENSITY (man) (ma4 
(FT SLS) (“MHDS) (CELSIUS) (WDRDM) WW WW 

* UPPER lNTERMED!ATE OssER”ATlDN WELL 
HOLLOWSTEM (Y-12 

SPLITSPOON 12.S-31’ 

WlRELlNE 31’27’. SET d-INCH HW-STEEL CASING @ 5.7’ B.L.S. 

+NR-ND READING TAKEN 

Table 3. Result of Field Analysis. for Lower Intermediate (COREHOLE NO. 2) 

DATE DEPTH WATER SPECIFIC WATER WATER CHLORIDE SVLFATE ,,H 

WDN) FTSLS, LEVEL CDND. TEMP. DENSIW (man) NW 

(FT BLS) (“MHDS) (CELSUS) (HYDRDM, W-0 WW 

*LOWER INTERMEDIATE OBSERVATION WELL 

S-INCH D!AMETER CASING L.S.D..W. DRILLED S-INCH D!AMTER BDREHDLE TO 213’ S.L.S 

SET ClNCH HW STEEL CASING AT 213’ S.L.S. 

RESET d-INCH HW STEEL CASING AT 961’ S.L.S. 

WIRELINE TO 375 

+NR= ND READING TAKEN 



Table 4. Results of Field Analysis, Suwannee Pumped Well 

DATE DEPTH WATER SPECIFIC WATER WATER CHLORIDE SULFATE pli 
(M/DrQ (FTBLS) LEVEL CCND. TEMP. DENSITY (w3 mw 

(FT BLS) (uMH0.T) (CELSIUS) (HYDROM) WW (HA-9 

‘SVWANNEE PUMPED OBSERVATION WELL 

WlRELlNE 635-874 

SET41NCH MNSTEEL CASING 878’ B.L.S. 

WlRELlNE 878’.,204’ 
+NR-NO READING TAKEN 



Table 5. Results of Field Analysis, Avon Park Monitor 

DATE DEPTH WATER SPECIFC WATER WATER CHLORIDE SULFATE pH 

(bvw (FTSLS) LEVEL CON0 TEMP. 0ENSn-Y Own) Own) 
(FTBLS) (“MHOS) (CELSIllS) (HYDROM) (HAW ww 

* AVON PARK MONITOR 

6” SCH 80 PVC CASING TO ,220’ S.L.S. 

6” NOMINAL OPEN BOREHOLE TO ,660’ S.L.S. 



Table 6. Results of Field Analysis, Avon Park Production Well (exploratory section) 

DATE DEPTH WATER SPECIFIC WATER WATER CHLORIDE SULFATE pH 
(WONJ (FTBLS, LEVEL CON0 TEMP. DENSITY Owfl) C&O 

FT BLS) (“MH0.5) (CELSILIS) (HYDROM) (HAOH) WW 

1 o/o7193 1 ,568 ( NR 1 2650 1 28 1 NR ! NR ! NR 1 7.93 
.-.-. .-- .-. - . . -. -- _” . . ,... I.,\ ,.ss, 

1om7i33 1590 NR 2m 29 NR NR NR 7.05 

1 om7m 1620 NR 2500 30 NR M1 ,800 8 

1O,WS3 1650 11.9 NR NR NR NR NR NR 

10/11193 ,658 11.9 2550 30 NR NR NR 8.1 

1oAm3 1675 NR 2503 30 NR NR NR 8.11 

10111/93 ,680 NR 2550 30 NR 40 2200 7.73 

10,11R3 ,690 NR 2700 32 NR NR NR 8.09 
m/12/93 ,890 11.2 NR NR NR NR NR NR 

NR Kn x.%3 ,511 

NR 29 NR I NR I NR 7.75 

10127/93 1 1795 ) NR 1 32W 1 30 1 NR NR NR ( 7.32 
1omm 1795 12.02 NR NR NR NR NR NR 

1110,193 ,795 11.1 NR NR NR NR NR NR 

H/o233 ,795 35.2 1emo 22 NR 8ooo lsoo 6.63 

11103/93 PT.5 35.2 25600 24.5 NR 2.5500 14025 7.16 

*AVON PARK PRODUCTKIN WELL (EXPLORATORY SECTION) 

12” PRODVCTION CASlNG SET AT o’-7W B.L.S. 

DRILLED TO IBBO’ B.L.S. 11 7W NOMINAL BOREHOLE 

DRILLED 5 518” EXPLORATORY SECTION TO ,795 B.L.?.. (TOTAL DEPTH) 



-. I ^. I ^. , ^- I 



Table 8. Results of Laboratory Analyses. Lower Intermediate (COREHOLE NO. 2)* 





Table 10. Results of Laboratory Analysis, Avon Park Monitor* 



Table 11. Results of Laboratory Analysis, Avon Park Production Well (deep exploratory) 

NA not analyzed 
@ sampled collected with geophysical lhief sampler 



2 1 AVON PARK exploratory section GR, SP. LSN, LAT, RES(FL), TEMP 
MONITOR 1204-1640 SONIC 

3 1 AVON PARK deep exploratory GR, SP, LSN, LAT, RES(FL), TEMP 
PRODUCTION WELL 1646-I 795 SONIC 



Table 13. Summary of Permeameter Results 



Table 14. Results of Packer Tests Conducted In the Ocala Limestone 

II 1 1 13.4 1 104.0 1 4.70 1 3.80 1 0.0406 1 0.0308 1 4.25 I 0.0305 ll 
II 2 1 10.41 1 54.0 1 17.85 1 2.99 1 0.330 1 0.0554 1 10.42 I 0.1927 II 

3 43.42 97.0 112.88 89.34 1.1616 0.7148 91.01 0.9832 

4 16.82 42.0 11.85 5.71 0.28 0.13 8.78 0.205 



Table 15. Results of Packer Tests Conducted in the Avon Park Formation 

17 1 2.13 1 1705-1795 1 4.69 1 1.17 1 .0522 1 .0131 1 2.93 1 .0327 1 

NT = formation packer test not run 
NA = Not Analyzed 
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I. INTRODUCTION 

During core-drilling and well construction activities water quality has been an effective tool in aquifer 

delineation. Water quality data collected includes; temperature, pH, fluid conductivity, density, total 

chlorides, and sulfate. These data are recorded on ROMP field data sheets (see Figure 1). 

II. FIELD EQUIPMENT 

Measurement of field parameters (ie. temperature, pH, fluid conductivity, density) and field analyses for 

total chlorides, and sulfates is accomplished by utilizing the following equipment. 

1. temperature, conductivity- YSI, SCT meter.,, pmbe *,-, in D, ya,w 

2. pH- Orion temperature compensated ph meter,m,ibratd dai,y 

3. total chloride- Hach field test kits 

4. sulfate- Hach field test Kits 

5. density- non-graduated glass cylinder, density hydrometer 

Filtration devices include: 

1. Geo-tech filter chamber, equipped with a 0.45 micron filter membrane; 

2. Geo-tech flow-through membrane (0.45 micron) utilizing a peristaltic pump 

Acquisition of water samples is accomplished by utilizing the following devices: 

1. double check-valve wire-line bailer (core rig); 

2. standard bailer; 

3. Kemmerer-thief sampler; 

4. geophysical thief sampler (electric dart valve); 

Ill. COLLECTION OF WATER SAMPLES FOR LABORATORY ANALYSIS 

Collection of water samples during active well construction is based on several criteria. These criteria 

include lithologic change (formation changes), potentiometric variations, variations in field analyzed water 
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chemistry (ie. temperature, pH, fluid conductivity, total chloride, and sulfate), and changes in formation 

porosity/permeability (Transmissivity). Based on these parameters, the site-hydrologist is responsible for 

the acquisition of water samples. The maximum depth interval drilled between water quality samples 

cannot exceed 40-feet for core drilling activities. The maximum depth interval drilled between water quality 

samples cannot exceed 60-feet for Reverse Air/Exploratory drilling activities. 

Three types of samples are collected for analytical laboratory analysis: 

0 split samples (chloride. sulfate, and TDS) 

0 partial standard complete 

0 standard complete. 

The following water sampling procedures will be utilized for ground-water investigations conducted by the 

Regional Observation and Monitor-Well Program (ROMP). Table 1 presents a complete listing of chemical 

parameters and associated holding times for the above referenced water quality sample sets. 

IV. CORE DRILLING ACTIVITIES 

The corehole potentiometric level is obtained at the beginning of the work day, after overnight recovery 

from the drilling process. As possible, reliable potentiometric levels are collected following a mid-day 

break, at the end of the day, etc. as allowed by the degree of recovery in the corehole. In certain regional 

potentiometric regimes, the potentiometric changes during the drilling process are obvious and signal for 

a sampling event. 

Water quality monitoring. 

A. 

B. 

Under flowing conditions, annular water quality is to be monitored. Variations in water 

quality should be noted. 

Drilling. 

1. obtain drilling totalizing flowmeter reading before initiating core drilling activities; 

2. analyze drilling fluid, record results 

3. begin coring, collect retrieved core samples every 5feet, 

4. record lithology, note variations; 

a. has permeability or porosity changed significantly? 
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5. 

6. 

7. 

b. record variations, 

monitor discharge water quality during drilling; 

a. note variations in temp., pH. cond., 

b. record measurements. 

drill string advanced ZO-feet 

a. were formations changes noted? 

b. significant variations in lithology? 

C. major porosity/permeability variations? 

(I). signifigant variations in the paramters listed above 

would indicate a possible shift in water quality or 

groundwater regime. 

collection of ground-water sample for laboratory analysis. 

a. 

b. 

C. 

d. 

e. 

f. 

ending water meter reading-initial reading= total pumped volume 

(1). air-lift (develop) corehole at least one total volume, by: * 

total volume (gal)/air-lift purge rate (gpm)= total purge time. 

VQ.ti= hi” 

* whenever possible, a minimum of one 

volume should be purged. 

monitor air-lift discharge (ie. temp., ph, cond., rate) 

(1). record results, note variations. 

condition l-gallon collection jug and bailer 

(1) rinse with discharge water 

cease air-lifting, pull drill string up ZO-feet, 

lower bailer to total depth (TD) of borehole, retrieve (bailer extends 12-feet 

out of the end of the drill string) 

(1) measure, record; 

a.1. temperature, pH. conductivity 

(2) filter sample; 

a.1. collect split sample 

1. conduct field analysis; 

a.l.1 chloride, sulfate, and density 

2. collect chloride, sulfate, and TDS forlaboratory analysis, 

compare field results for chloride, sulfate, and density, and refer to results 

from procedure I. B. 

(1) significant variations; 
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f.1. collect standard complete. 

(2) slight variations; 

f.1. collect partial standard complete. 

(see Attachment A. for sample labeling and appropriate sample volumes) 

(see Table I. for sample handling and storage (preservation)) 

9. label appropriate sample containers, store 

samples in ice, submit samples, and chain of 

custody to SWFMvlD Environmental Laboratory 

for analyses. 

(see Attachment A., typical SWFWMD c-o-c) 

REVERSE AIR/EXPLORATORY DRILLING 

The potentiometric level in the exploratory section is obtained at the beginning of the work day, after 

overnight recovery from the drilling process. As possible, reliable potentiometnc levels are collected 

following a midday break, at the end of the day, etc. as allowed by the degree of recovery in the 

exploratory section. In certain regional potentiometric regimes, the potentiometric changes during the 

drilling process are obvious and signal for a sampling event. 

Water quality monitoring. 

A. Under flowing conditions, annular water quality is to be monitored. Variations in water quality 

should be noted. 

B. Drilling. 

2. begin drilling, collect lithologic samples every 5-feet, 

*cuttings are collected continuously and are separated by an interval of 

5 to IO-feet. 

3. record lithology, note variations; 

a. has permeability orporositychanged significantly? 

*variations in permeability can be detected in the relative reverse air 

discharge rate. 

b. record variations, 

4. monitor discharge water quality during drilling; 

a. note variations in temp., pH, cond., 

b. record measurements. 
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5. 

6. 

drill string advanced 20 to 30-feet 

a. were formations changes noted? 

b. significant variations in lithology? 

c. major porosity/permeability variations? 

d. potentiometric fluctuations? 

(I). significant variations in the parameters listed above would indicate 

a possible shift in water quality. 

collection of ground-water sample for laboratory analysis. 

a. calculate volume of drill pipe, by; 

total length-depth to water= column of water 

p,-DTW= I_, where; 

p,= length of drill pipe (ft) 

DIW= depth to water (ft) 

IWE= length of water column (ft) 

and volume of drill pipe, 

v=d(L) expressed in @, where; 

v= volume,(cubic ft) 

F radius of the internal diameter of the drill pipe,(ft) 

IW= length of water column(ft) 

to express v (gallons); 

b. 

c. 

d. 

e. 

v * 7.4 gal/ft3; to yield, total volume of drill pipe in gallons, 

reverse air lift (circulate cuttings), well development; 

determine gross purge rate (drum method) 

continue circulation, 

kelly-up drill string slowly (pull back 20-feet). continue circulating, 

(1). purge l-volume, by; 

purge time (min)=volume(gal)/gross purge rate (gal), 

p,=vlp,, where; 

p,= purge time (min), v= volume of drill pipe 

from eq. G(a.)(converted to gallons) 

pg,= gross purge rate in gpm. 

f. 

9. 

h. 

(2) condition l-gallon collection jug and bailer (rinse with discharge water), 

break down kelly rod, add 20-feet drill pipe and advance slowly, down hole; 

prepare wire-line thief sampler 

lower bailer within rods just above bit, which is slightly off-bottom, retrieve 
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i. measure, record: 

(1) temperature, pH, conductivity 

(2) filter sample; 

i.1. collect split sample 

1. conduct field analysis; 

j. 

a.l.1 chloride, sulfate, and density 

2. collect chloride, sulfate, and TDS forlaboratory analysis. 

compare field results for chloride, sulfate,and density, and refer to results 

from procedure LB. 

(1) significant variations; 

j. 1. collect standard complete. 

(2) slight variations; 

j.1. collect partial standard complete. 

(see Attachment A. for sample labeling and appropriate sample volumes) 

(see Table I. for sample handling and storage (preservation) 

k. label appropriate sample containers, store samples in ice, 

submit samples, and chain of custody to SWFWMD Environmental 

Laboratory for analyses. 

(see Attachment A., typical SWFWMD c-o-c) 

VI. FORMATION PACKER TESTING 

Packer Test Sampling. 

a. 

b. 

monitor field parameters throughout pumping phase, 

sample collection 

(1) collect sample from drill-pipe discharge line; 

b.1. collect water same at the end of drawdown phase, 

b.2. measure temp., pH, cond., record data, 

b.3. filter sample, 

b.4. obtain standard complete. 

C. 

(see Attachment A. for sample labeling and appropriate sample volumes) 

(see Table 1. for sample handling and storage (preservation)) 

label appropriate sample containers, store samples in ice, submit samples, and 

chain of custody to SWFWMD Environmental Laboratory for analyses. 

(see Attachment A., typical SWFWMD c-o-c) 
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VII AQUIFER PERFORMANCE TEST (APTs) 

a. 

b. 

monitor field parameters throughout pumping phase (ten hour intervals), 

sample collection 

(1) collect sample from discharge line; 

b.1. collect water sample every ten hours during drawdown phase 

and,termination of test, 

b.2. measure temp., pH, cond., record data, 

b.3. filter sample, 

b.4. obtain standard complete. 

C. 

(see Attachment A. for sample labeling and appropriate sample volumes) 

(see Table 1. for sample handling and storage (preservation)) 

label appropriate sample containers, store samples in ice, submit samples, and 

chain of custody to SWFWMD Environmental Laboratory for analyses. 

(see Attachment A., typical SWFWMD c-o-c) 
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Table 1. Chemical Parameters Included in the Standard Complete Analysis 
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I PUMPING TEST PROCEDURES 

I. INTRODUCTION 

Pumping tests are an integral part of data collection for ROMP/WRAP wellsites. Through pumping 

tests the performance characteristics of a well, and the hydraulic characteristics of the aquifer and/or 

production zones can be determined. For well-performance tests or specific capacity tests, yield and 

drawdown are recorded so specific capacity can be calculated. Specific capacity tests provide a measure 

of the productive capacity of the well during and after final completion. This information allows the 

hydrologist to design the final pumping test parameters. 

In addition to well performance characteristics, pumping test data is utilized to determine aquifer 

performance characteristics such as horizontal and vertical hydraulic conductivity, transmissivity, storage 

and leakage coefficients. These characteristics are determined by analysis of the pumping test data. 

II. ANALYTICAL MODELS 

The use of analytical models to determine anticipated drawdowns in the pumping and observation 

wells is extremely useful. The model is based on the Jacob Straight Line Solution for non-steady state 

confined aquifers. The equation is as follows. 

S= (264Q/T) 

where; 

s= anticipated drawdown (feet) 
Q= pumping rate (gpm) 
T= reported Transmissivity value (gpdlft) 
t= length of pumping test (days) 
r= radius to observation well (feet) 
S= reported Storativity value 

Reported values for transmissivity (T) and storativity (S) are utilized as a baseline for the analytical 

solution. Once these values are noted the generation of an anticipated drawdown associated with a radius 

is simplified by utilizing a spreadsheet model. Attachment A presents calculated drawdowns utilizing the 

spreadsheet model. Figure 1 graphically presents the calculated drawdown isotontours. 

These calculated values assume laminar flow in a perfectly efficient well. The results of the series 

of analyses are then utilized in determining the efficiency of well designs, calculated or as-built. 
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In order to determine the validity of the calculated drawdowns, a sensitivity analysis is conducted. 

The analysis is conducted by entering a range of values for T and S, then drawdown values (s) are 

recalculated. Thus, yielding a range of drawdown values. 

The utilization of the analytical model provides another means in designing pumping tests. The 

solution provided is somewhat simplified but variations in drawdown values can be predicted based on 

calculated (s) values. 

WELL EFFICIENCY 

The amount of drawdown to produce a specific yield are based on the hydraulic characteristics 

of the aquifer tested and the design parameters of the production well. Sound design practices minimalize 

head losses due to turbulence in the undisturbed zone around the borehole and friction losses attributable 

to the production casing. 

These losses can be determined by analyzing the efficiency of the production well, using the 

following methods. 

Method 1. (preliminary design calculations) 

1. Graph the time-drawdown data (ie. drawdown values are obtained utilizing methods described in Section 

Il.) 

2. Determine “delta s” from calculations. 

3. Calculate friction losses in the production well (ie. by the Darcy-Weisbach equation) 

h(f) = (m/y) =f(L/D) (V/2@ 

“delta p”= change in pressure 
“gamma”= specific weight of water 
f= Fanning friction factor 
L= length of the production casing 
D= diameter of the pipe 
V= average flow velocity (ftkec) 
g= acceleration of gravity 
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4. Based on a well whose efficiency is 100% (as determined by methods described in Section II), the 

drawdown just outside the undisturbed section should equal drawdown in the pumped well. It is more 

likely that the drawdown in the production well is greater than the undisturbed section. Therefore, the 

drawdown in the pumped well equals the result from Step 3 added to the result from Step 1 (for the 

corrected drawdown in the production well). 

An example of the calculation is shown on Attachment B. Attachment A presents results from an analytical 

solution based on the modified Jacob Straight Line Solution for confined non-steady state aquifers. 

Attachment B presents results from a series of calculations, solving for h, (head loss due to friction) based 

on the Darcy-Weisbach equation. 

The previous methods were based on Mogg’s (1968) definition of we// efficiency. Which states 

that the actual well efficiency is the ratio of the actual specific capacify of the designed we// yield after 24- 

hours of pumping, to the maximum specific capacity possible, calculated from the formation 

characteristics and the we// geometry. 

Method Il. (step-drawdown test) 

Well hydraulic theory assumes that laminar flow conditions exist during pumping of an aquifer. 

During laminar flow aquifer drawdown is directly proportional to the pumping rate. Frequently however, 

turbulent flow results when pumping a well at a high rate and the linear relationship of drawdown to 

pumping rate changes to an exponential relationship. As a result, during turbulent flow conditions, the 

specific capacity of a well decreases dramatically as the pumping rate is increased. The step drawdown 

test provides a method by which the turbulent and the laminar flow components can be computed so that 

the optimum pumping rate and pump-setting depth may be determined (Driscoll. 1986). Attachment B 

presents calculations for determining well efficiency based on time drawdown values collected during the 

step-drawdown test. 

Both methods provide a simplified analytical solution to determine well efficiency. However, 

Method I is based on calculated drawdown values for a well with an assumed efficiency of lOO%, plus 

friction losses due to the configuration of the well design. Method II is an actual measure of well 

efficiency based on step drawdown data. These methods yield an aproximate analytical solution. 
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IV. TYPES OF TEST 

The step drawdown test are short duration tests conducted by pumping the well at successively 

greater pumping rates (evenly spaced) and measuring drawdown during each step. The test usually 

consists of five to eight pumping steps each lasting only 1 to 2 hours. However, tests on artesian aquifers 

are preformed without recovery periods. The same pumping duration should be used for each step in 

order to simplify calculations (Driscoll, 1986). The results of this type of test are utilized to design the final 

pump test. 

The final pumping tests are long duration constant-rate tests. Both single well and multi-well tests 

are used. The tests are conducted by pumping the well at a constant rate for a period of 24 to 72hours 

and measuring the drawdown in the pumping well and/or the network of completed observation wells. 

Single well tests, the drawdown is measured in the pumping well until near steady state drawdown is 

achieved. Recovery response is then recorded after pumping ceases. Multi-well pumping tests utilize a 

suite of observation wells at varying radial distances to measure drawdown in the pumped interval. 

PRELIMINARY DATA COLLECTION 

The step drawdown test is conducted several days prior to the constant rate test in order to 

determine the following parameters: 

1. maximum anticipated drawdown, 
2. volume of water produced at specific engine (pump) speeds, 
3. best method to measure yield, 
4. whether the discharge from the pump is far enough away to avoid recharge, and 
5. are observation wells located so that they exhibit sufficient drawdown to produce usable data. 

Integrity of the data collected is dependent on several factors. The pumping test should only be 

conducted when the water level has returned to static levels following preliminary testing (step-drawdown 

test). Other factors to consider are: 

1. maintaining constant yield 
2. careful measurements of drawdownlrecovery 
3. taking drawdown/recovery readings at appropriate intervals 
4. barometric pressure, stream level, and tidal changes during test 
5. other pumping or injection wells within the testing area 
6. continuing the test until equilibrium is reached 
7. regional water level trends 
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OBSERVATION WELLS 

Small diameter observation wells (Z-in diameter) allow the most cost effective and rapid 

measurement of water levels. The observation well screens should be installed at the same depth as the 

zone pumped by the production well. Installation of observation wells into formations or zones other than 

those being pumped (partially penetrating wells) can be useful in determining the hydraulic interconnection 

between aquifers or zones. 

Generally, observation wells should be located at a distance equal to or greater than the aquifer 

thickness from the pumped well. Partially penetrating wells should be located less than an aquifer 

thickness from the pumped well. 

MEASUREMENT INTERVALS 

Whenever possible, pumping tests should be continued until the cone of depression stabilizes, or 

near equilibrium conditions are reached. In confined aquifers, the cone of depression spreads rapidly and 

24 hours is usually sufficient to reach equilibrium. Unconfined aquifers generally require 72 hours for 

equilibrium to be reached. 

Barometric, stream level and tidal changes may influence drawdown data. In addition, nearby 

production wells may effect the drawdown data of observation wells. Any changes in weather or other 

conditions that may affect the test should be recorded. 

Recovery data should be collected at the same interval and frequency following termination of 

pumping. This data can be used for comparison purposes and also serves as backup data for the 

pumping portion of the test. 

Drawdown data in the pumped well and observation wells is collected using pressure transducers 

and data logger recorders. The data logger allows rapid and accurate drawdown measurements to be 

recorded in numerous wells simultaneously. In addition, the data logger is able to collect drawdown (or 

recovery) measurements at smaller time intervals than could be collected by more labor intensive methods. 

Typical time intervals for measuring drawdown in the pumped well and in observation wells at ROMP sites 

is presented in Table I. 
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VIII. DISCHARGE MEASUREMENT 

A circular orifice weir and a polysonic flow meter are used to measure the discharge rate during 

ROMP pumping tests. The circular orifice weir is a very accurate method of measuring the discharge from 

high volume pumps when pumping at a steady controlled rate. The orifice is a round hole in the center 

of a circular steel plate that is attached to the outer end of the discharge pipe. A manometer is fitted to 

the discharge pipe to measure the water head (pressure) in the manometer while pumping. The water 

level in the manometer represents the pressure in the discharge pipe when water is pumped through the 

orifice (Kruseman and De Ridder, 1963). 

The flow through the orifice is calculated by: 

Q=AVC 

where: 
Q= flow per unit time 
A= area of the orifice 
V= velocity of flow through the orifice 
C= coefficient of discharge through the orifice 

Coefnolent of Dlwharge, C 
@lamWakE& 
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The velocity can be related to the head in the manometer by the equation: 

where: 

V= is velocity in fVsec 
g= acceleration of gravity in ft%ec 
h= height of the water in the manometer 

and combining the equations: 

9=8.025CAJIi 

Table 2, taken from Driscoll, 1986 shows the flow rate for various orifice and discharge pipe 

combinations. It should be noted that the size relationship between the orifice diameter and the inside 

diameter of the discharge pipe is critical for accurately determining the discharge rate. The ratio of the 

pipe diameter to the orifice diameter should not exceed 0.7. 

ROMP pumping tests normally use electric submersible pumps or diesel powered vertical turbine 

pumps to provide a uniform, controlled discharge. Discharge and orifice plate combinations are either 4 

x 8 in or 7 x 10 in. The discharge water is piped away from the site to a natural drainage area so that 

infiltration does not influence the drawdown in observation wells. 

IX HYDROLOGIC UNITS MONITORED 

The aquifers and zones to be tested are determined by lithologic. hydrologic, geophysical and 

water quality data and data collected from previous drilling and testing sites. Typical ROMP site pumping 

tests include testing of the surficial, intermediate, and the upper Flortdan aquifer systems. Figures 2 and 

3 present map and cross-section views of a typical ROMP site illustrating the production wells and 

observation wells. 

PACKER TESTING 

Typical ROMP site pumping tests include off-bottom packer testing. Packer tests are performed 

in order to collect water quality and hydraulic data on specific zones within an aquifer. The packer consists 

of an inflatable element attached to the end of the drill string. The packer is placed at a predetermined 
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(usually by geophysical logs) location within the borehole, then inflated so that the portion of the borehole 

located below the packer will be isolated. 

Subsequent to the placement of the packer element, the packer is inflated. The drill string is then 

broken down at land surface. The pumped-zone transducer drop pipe, reverse air blow line are then 

suspended in the drill string. An airlifting head (tool union) is then installed on top of the drill string. 

Transducers are then installed in the drop pipe as well as the annulus created in the borehole by sealing 

the formation with the packer element. The test begins with the initiation of airlifling. Water level 

measurements including drawdown and recovery phases are collected utilizing a data logger. The data 

logger is pre-programmed to capture measurements at specific intervals. Figure 4 presents a schematic 

of a typical off-bottom drill-stem/packer mechanism used at ROMP sites. 

DATA ANALYSIS 

During ROMP pumping tests the raw data recorded by the data logger is periodically transferred 

to a lap-top computer and stored in numerical flies on a spreadsheet program. The data can be reviewed, 

plotted, and graphed periodically throughout the course of the pumping test. 

Data analysis for packer testing are conducted utilizing the following methods. Flow rates are 

measured using methods described in Section VII. Drawdown and recovery versus the log of time are 

plotted and the coefficient of transmissivity are calculated using the modified equilibrium equation of 

Cooper and Jacob (1946). 

where; 

T=264Q/As 

T= coefficient of transmissivity, in gpd/ft 
Q= pumping rate, in gpm 
delta s= slope of the timedrawdown graph expressed as the change in drawdown between any 

two times on the log scale whose ratio is 10 (one log cycle) 

Following the completion of the pumping test all collected data is compiled and corrected for any weather, 

tidal or other features that may otherwise obscure the test results. 

Aquifer characteristics based on data collected during APTs are calculated using various methods. 

Aquifer type and site conditions determine the method of analysis used. 
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Table 1. Recommended Time Intervals for Measuring Drawdown in 
Pumping and Observation Wells 

1.5 minutes 5 seconds 

3 minutes 10 seconds 

10 minutes 30 seconds 

15 minutes 60 seconds 

30 minutes 3 minutes 

60 minutes 5 minutes 

3 hours -end of lest 15 minutes 
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ROMP 22, SUWANNEE STEP TEST TIME-DRAWDOWN FOR VARIABLE DISCHARGE 
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s/Q=w+b;a=. 0.0043tm 
C= 3.6E-05 

and Q/a- 1/[(3.6E-O5)Q+O.CC43Wl 
r*h*r; Cl/a For a diwhwp t-at9 of WCgpm 

cm= 33.20 gpm/fl 
and; Lp- (ea/[BCI+GQWQ)l)*lC0 

Lp- 13.0120 %laminvtlow 

ROMP 22, SUWANNEE STEP TEST 
s/Q plotted against Q 

DISCHARCIE @PM) DISCHARCIE @PM) 

Ragmdcm output: 
calsmtlt 0.- 

StdhOlY~ O.Wl 

R squud 0.935124- 

No. 01 Cb-Uonm 3 

Degrnm 01 Frrdom 1 

3.321 E-05 
B.?CSE-08 
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Table 2. Calculated Drawdow~ to Determine Efflclency of Well Designs 

Calatlated Drawdown Discharge Tranemiesivity l Storativity l * Corrected s/Q 
(plmplrg well) (Q-w T s Drawdown @ 

It wm gpd/fi n 

2.37 1000 1200000 1 .OOE-O4 3.96 0.00396 

3.56 1500 1200000 1 .OOE-O4 5.83 0.00369 
4.74 2000 1200000 1 .OOE.O4 7.7 0.00385 
5.93 2500 1200000 1 BOE-04 9.47 0.00379 
7.12 3000 1200000 1 .OOE-o4 10.70 0.0035g 

Q/e (theoretical)= 421.6 gpmllt 
where; Q/s= T/2000 for confined aquifenr 

Q/e (calarlaled)= 263.99 gpnvft 
wkere; Qk= 2000gpml10.29n 

E- Q/s (theoretical)/Q/s (calculated) E= 62.62 

ROMP 22, Calculated Efficiency 
s/Q plotted against Q 

Corwtent 
Std Err 01 Y Est 
R Squared 
No. of Obeervatlorn 

Ftsgmsslon output: 
0.00434 

5.290103E-05 
0.9021902346 

5 

i 

Attachment E. 



I Romp-22. uWi= 

Pumping RaWgpm): 
13.4 

da: llS.1 

t(0): 1 

Thlcknam 104 

Tmnmirivlty 0: 29.70277 

CcnducYvlty(Kj: 0.2m604 

Tim*(m) 

0.00 

0.W 

0.16 

0.25 

0.32 

0.42 

050 

0.58 

0.88 

0.75 

0.W 

0.91 

1.00 

1.1e 

1.33 
1.50 

1.68 

1.83 

2.00 

2.25 

2.30 

2.73 
3.00 
3.25 

3.7s 

4.00 

500 
8.m 
7.00 
8.00 
9.00 

I 0.00 
1i.m 
13.00 

011 dnwdow't(fl) 

210.9 0 

210.0 0 

220.5 -0.6 

221.1 -1.2 

222.1 -2.2 

223.2 -3.3 

224.4 -4.5 

2255 -Ct.6 

227.8 -7.9 

231.1 -11.2 

231.2 -11.3 

231.9 -12 

226 -6.1 

203.5 16.4 

158.8 81.3 
140.8 79.1 

130.1 e0.e 

122.8 97.1 

118.7 101.2 

114.3 105 

111.8 109.1 

110.8 108.1 
110.2 109.7 

110.7 109.2 

1og.a 110.1 

1 OS.5 110.4 

108.8 111.1 

108.5 111.4 

107.3 112.6 

108 111.9 
108.3 111.6 
106.9 113 

107.7 112.2 

106.6 113.3 

Romp 22 Packer Test NO. 1 

-20 
0m 3.00 27 

0.91 i 3.00 58 
Urn0 (minute@ 

Attachment F. 



APPENDIX C 



ROMP 22, LOWER INTERMEDIATE APT 
DRAWDOWN PUMPED WELL 

1.00 10.00 
time (minutes) 

ROMP 22, LOWER INTERMEDIATE APT 
DRAWDOWN OBSERVATION WELL 

1.00 10.00 
time (minutes) 



ROMP 27, LOWER INTERMEDIATE AQUIFER PERFORMANCE TEST (APT) 

4/l g/94 

dravdmnl phase 

Time Time Elapsed Ch”. 1 Chn. 2 Displacement Chn. 3 Displacement Chn. 4 Chn. 5 Chn. 6 

__ .__ . _.__ 
09:20:2: 7 1 0.39 1 0.25 1 7.06 1 24.14 1 -0.04 1 62.6 1 3.0 1 26.16 1 16.69 1 12.29 

09:20:30 0.39 1 0.30 1 7.06 1 24.13 1 -0.05 1 61.2 ( 5.2 1 26.16 1 16.69 1 12.29 

09:20:33 0.39 0.35 7.06 24.09 -0.09 61.7 -4.7 26.16 16.69 12.29 

OS:2036 0.39 0.40 7.06 24.06 -0.12 62.3 4.1 26.16 16.69 12.29 

:20:39 0.39 0.45 7.06 24.01 -0.17 61.4 -5 26.16 18.69 12.29 

,nn.,m nlln ncn 7,-m -16 -0.22 60.7 -5.7 26.16 16.69 12.29 

II 4.27 59.6 -6.6 26.16 ,669 12~29 

lz 

7.06 1 23.66 1 -0.32 1 56.6 1 -7.6 1 26.16 1 16.69 1 12.29 

7nn I nn I .nn* I !a* I -7 I -Ifi, 16.69 1 12.29 ,.__ --.- -.-- --. --..- 
7.06 23.74 -0.44 59.6 -6.6 26.16 18.69 12.29 

7.06 23.66 -0.5 57.9 -6.5 26.16 16.89 12.29 

7.06 23.61 -0.57 56.4 -6 26.16 16.89 12.29 

23.55 0.63 57.4 -9 26.16 16.69 12.29 

09:23:12 1 0.39 3.00 7.06 ( 21.16 1 -3 1 51.2 -15.2 26.15 1 16.66 1 12.29 

09:23:ml 0.39 1 3.10 1 7.06 1 21.11 1 -3.07 1 51.3 1 -15.1 1 26.15 1 16.88 1 12.29 

09:23:24 1 0.39 1 3.20 1 7.06 1 21.02 1 -3.16 1 50.9 1 -15.5 1 26.15 1 16.88 1 12.29 



ROMP 27, LOWER INTERMEDIATE AOUIFER PERFORMANCE TEST (APT) 

4/, 9/94 

dramlam phase 

09:25:15 0.39 5.05 7.06 1 19.86 
09:25:30 0.39 5.30 7.06 
09:25:46 0.39 5.55 7.08 , II 
09:26:00 0.39 5.80 7.08 1 19.53 1 4.65 , 46.6 -17.6 26.15 16.88 1 12.29 
w:26:15 0.39 c#x TIM I ,944 I 4~74 en** I 1110 
09:26:34 0.39 6.30 7.08 I ,011 I .**5 

09m45 0.39 

“.-I .-- .-. 46.7 -17.7 2615 I”.“u IL.LI 

.-,- ..__ 46.7 -17.7 26.15 18.88 12.29 
6.55 7.08 19.24 1 4.94 48.5 -17.9 26.15 10.67 12.26 , 

09:27:00 0.39 6.60 7.08 19.15 1 5.03 48.3 -18.1 26.15 ma7 12.28 
0927:15 0.39 7.05 7.06 19.06 ( -5.12 48.2 -1117 ,)fi,F. 1APa ,,,!a 

' 09:27:30 0.39 7.x1 7.06 16.93 
0$:27:4c l-t?Q 754 709 I*~91 

.“._ __.- .-.-- .-._ 
I 5.19 46.6 -17.8 26.16 18.66 12.29 

-5.27 46 -18.4 2616 18.86 12.29 "._ .-- - - 
w-%1 n-ro I 7M I 7MI I IRR? I 6~36 47.9 -16.5 26.16 16.88 12.29 

47.6 -18.6 26.15 18.87 12.28 
477 -18.7 26.16 18.86 12.29 

3.62 ) -6.56 47.5 -16.9 26.15 18.87 1--- "" ._-. ._ -.-- 
0929:w 04, -a"." L1.l" .-.-, ._.-- -._- ..-- I 
09:29:15 0.40 9.05 7.08 18.49 ) -5.69 1 47.9 1 18.5 1 26.16 1 16.87 1 12.26 
03:29:30 0.40 9.30 7.08 18.42 ( -6.76 I 47~7 ' 107 I I)flC I ,*I)7 12.28 
09:29:45 0.40 9.55 7.08 16.37 1 5.81 a--,0 

-IL.., ,=".I., IV.V, 

1 47.4 -19 26.16 16.87 , IL..uJ 
I d7A -19.1 26.16 18.87 1 12.26 

-5.96 1 47.2 -19.2 26.16 16.67 1 12.26 

09:3o:w 0.40 9.60 7.08 18.31 5.87 , ..- 
0!3:30:30 0.40 10.30 7.08 16.2 
09:31 :%I 0.40 10.80 7.08 16.1 -6.08 ( 47.2 ) -19.2 26.16 16.87 12.26 
09:3,:30 "M 

_..- 
,430 
. ..-- 708 ..-- 18.01 -6.17 I 47 ' 1 19.4 26.16 18.87 12.28 

09:32:00 “An I 4,M I 7”R I ,791 I 18.87 12.28 , I.- , ._" .__ ._ -6.27 I 469 ’ I -19.5 26.16 
og:32:~, o/m I ,,*I? I 7i-m I 17Rd I Js3.l I 466 ’ 4-e -“ZIP .ne_I I-,?* 

I-,~~ .-- .-. , _- I -IT,." _.I" I".", IL.L" 
09:33:00 ) 0.40 1 12.80 1 7.08 1 17.75 I -6.43 1 469 1 -19.5 1 26.16 1 18.87 1 12.28 
09:33:30 ( 0.40 1 13.30 1 7.08 1 17.67 I -6.51 1 46.6 

.-- .-. _.. 
09:37:W 1 0.40 1 16.60 1 7.06 1 17.22 1 -6.96 

.7nr 



ROMP 22, LOWER INTERMEDIATE AQUIFER PERFORMANCE TEST (APT) 

4/l 9l94 

drawdovm phase 

46.1 

45.9 
"C 
- -_. .-.-- -. .- I , 

M.dl.MI IJAn I mm I 7”R I 46.85 1 -7.33 1 46 1 -20.4 ( Z&lb , ,".U, , IL.L, 
i.77 -7.41 1 45.7 1 -20.7 1 26.16 1 16.67 1 12.27 
:ca =I& .r^ ^^_ I ^^*" I *""- I A^^T 

"" ._,. "" -_~.- --.-- .-- .- 
09:42:W 0.40 21 .&I 7.06 If 
09:43:w 0.40 22.60 7.06 1 f-" .._- 430 -L".o LOJO IO.01 IL.‘, 
09:44:00 0.41 23.60 7.08 16.62 1 -7.56 1 45.6 1 -20.8 1 26.16 1 18.87 1 12.27 
09:45:w 0.41 24.80 7.08 
rnrnM 0 4, 26.80 7.06 I 16.5 I 

1 16.56 ( -7.62 1 45.6 -20.6 26.16 16.67 1 12.27 1 
__. ,_.__ _. _..~. 

1 0.41 1 26.80 1 7.06 1 16.44 1 -7.74 , N.0 , 
I I 77M I 7"R I ,6,3S -7.79 1 45.4 1 -21 , L".,, , I".", , IL.L, 

Rd I I 

_ _ 

VI 0.41 1 32.80 1 7.06 1 16.17 1 -6.01 , -..a.,. , 
I '139." I 7"R I ,613 I -8 05 I 

,-- -.-- , ‘Ft.= , -LI.J , LO.,” , IO.OU , ILL” ( 

-8.61 

z6.17 16.65 12.23 
-74 z 26.17 18.64 12.22 
-60." 26.16 18.84 12.22 
-21.9 26.18 18.84 12.21 

I 1 -9.08 i 44.1 i -22.3 1 26.15 1 16.89 1 12.1 1 I.,_1 I”. 

I 15.04 I 1 -9.14 1 43.9 1 -22.5 1 26.16 1 18.9 1 12.1 
7.17 I 15.04 I -9.14 I 44 I -22.4 1 26.18 1 18.9 1 12.14 

4.80 1 7.15 1 15.09 1 -9.09 I 44.1 I -22.3 26.17 16.86 12.12 
7-c I ,E 



ROMP 22, LOWER ,NTERMEO,ATE AQUIFER PERFORMANCE TEST (APT) 

4/, 9/94 

drav.dMwl phase 

G~lEEil Time (surkial) (Lint 
,4:35:00 1 0.61 1 314.80 1 7.17 1 15.0” , 
,4:50:00 1 0.62 1 329.60 1 7.17 



ROMP 22, LOWER INTERMEDIATE APT 
RECOVERY PUMPED WELL 

0.01 0.10 1.00 10.00 100.00 1 ooo.oc 
time (minutes) 

ROMP 22, LOWER INTERMEDIATE APT 
RECOVERY OBSERVATION WELL 

0.01 0.10 1.00 10.00 100.00 1 ooo.oc 
time (minutes) 



ROMP 22, LOWER INTERMEDIATE AQUIFER PERFORMANCE TEST (APT) 

4llSlS4 
,eco”ew phase 



ROMP22,LOWERlNTERMEDlATEAQUIFERPERFORMANCETEST(APT) 

4/19/94 

recovery ph... 

Elapsed Chn.1 Chn.2 Displacement Chn.3 Displacement Chn.4 Chn.5 Chn.6 i 

oenera, Time (surkial) (Lint.) (Lint 
18:09:181 0.67 ( 3.20 1 7.19 1 18.23 1 3.10 

18:10:18 0.67 4.20 7.19 18.92 3.79 60.30 16.60 28.30 18.94 12.23 
18:10:24 0.67 4.30 7.19 18.98 3.85 6040 18.70 26.30 18.94 12.23 
16:10:30 0.67 4.40 7.19 19.04 3.91 60.50 16.80 26.30 18.94 12.23 

"En -7.0 '9.10 3.97 60.30 16.90 2630 18.94 .^- ,^.,._.3C II- ,D:nJ.JOI v.0, , *au , I.ID ) I 1L.W 
18:10:42) 0.67 1 4.60 1 7.19 ( 19.15 I 4.02 , 60.70 1 17.00 ) 26.30 1 18.94 12.23 

"67 I 47" I I 19~21 I 4.06 1 80.80 ' ' ?='" ' 18.94 12.23 

18.94 12.23 

18:11:'= np7 I”., I. 

18:11:30 18:11:30 0.67 0.67 5.40 5.40 ~7.19 ~7.19 19.56 19.56 4.43 4.43 

16:11:45 16:11:45 0.87 0.87 5.65 5.65 7.19 7.19 19.67 19.67 4.54 4.54 I I 
18:12:00 18:12:00 0.68 0.68 5.90 5.90 7.19 7.19 19.78 19.78 4.65 4.65 
4P.4745 4P.4745 "RR "RR RI5 RI5 19.89 19.89 4.76 4.76 
,".,_._ "."I ".1 ..- ..__ I 18.10 1 26.30 1 18.94 1 12.23 
16:12X 0.68 6.65 7.19 20.08 1 4.95 , 6,~m I .a.," t IIc.xn I Inn" t 1-.-., ,".'L.N, v.- , I."" IO.LU LCI.4” 8U.z-Y lL.LIl 

16:13:W In.ll.M ncn fM 0.68 6.90 7.19 m,R _,,” I 5x3 -.-- 1 62.00 18.30 28.30 18.94 12.23 
16:13:15 0.68 7.15 7.19 21 I.25 1 5.12 1 62.10 f8.40 26.30 18.94 12.23 
18:13:30 0.68 7.40 7.19 2t xx3 1 5.20 ( 62.m 18.50 26.30 18.94 12.23 
Il+43& ORR 765 7~19 20.41 t 6.28 I 62.30 ' 18.60 ) 28.30 1 18.94 12.23 ,” _,-..- -.-- ..-- 1 
18:14:W I WI" t ,(I01 ," .,-. "" 0.68 7.90 I.- .."_ ..- , -_. ._ 12.23 
16:1415 16:14:15 -8.15 0.68 0.68 8.15 7.19 1 20.58 1 5.43 
16:14:30 16:14:30 0.88 8.40 0.88 8.40 7.19 1 20.83 I 5.50 , 62.50 18.80 26.30 18.94 12.23 
18:14:45 0.68 8.85 7.19 ' 9n-m A".. w 5.57 82.60 18.90 2630 18.94 12.Y LJ 
16:15:W 0.88 8.90 7.1s ' , -9.76 LI 1 5.63 62.70 19.w 26.30 18.94 I-' z.23 
16:15:15 0.68 9.15 7.19 1 20.82 1 5.69 , 62.70 19.00 ( 26.30 1 18.94 1 12.23 
,8:15:V ",?A OM 6.76 In-," ' 1pm ' 18.94 1 12.23 
16:15:..a, Ien" I a-)_ , -.- , ,..- -_._ _ . 
18:16:wI 0.88 1 9.90 1 7.19 1 21.W I 5.87 

16118:: 

28.29 ‘IU.=. IL..C.Z 
63.00 19.30 28.28 18.94 12.23 

~301 0.63 1 10.40 1 7.19 1 21.11 I 5.98 63.10 19.40 26.28 18.94 12.23 ~... 

1 21.21 1 6.08 63.20 19.50 26.29 18.94 12.23 
t 83.30 19.80 26.29 18.94 12.23 

,“.“” ,..- -...- -.-- 

16:20:30 0.68 14.40 7.19 21.79 6.88 , ____ , LY.," 
18:21:W 0.68 14s 7.19 21.88 6.73 ( 64.00 1 20.30 1 26.29 1 18.95 1 12.24 
16:21:30 0.88 15.40 7.19 21.93 6.80 ( 64.00 1 20.30 1 28.29 1 18.95 1 12.24 
16:ZW 0.68 15.90 7.19 21.99 6.86 1 84.10 1 20.40 1 28.29 1 18% 1 12.24 

1 16:2X30 0.58 16.40 1 7.20 22.05 6.92 1 64.10 ( 20.43 1 26.29 1 18.95 1 12.24 



ROMP 22, LOWER INTERMEDIATE AQUIFER PERFORMANCE TEST (APT) 

4/l 9l94 

,(lFO”t)ry phase 

Elapsed Chn. 1 Chn. 2 Displacement Chn. 3 Displacement Chn. 4 Chn. 6 Chn. 6 

hme ksurficiall ,Li”t~l (I.int.pmp.) (u.int.) (av.pk.) (SUW.) 
^.__ 

I 26.29 I t*!x I".,.o.- Y."U 1 16.90 1 7.19 1 22.10 W.2" 20.50 16:23:301 1 6.97 , , 0.66 1 17.40 1 7.19 ) ~2.15 

1 

7.02 64.20 

16:24:Wi 1 1 

0.69 7M I mm I I acn I 

, 0.69 27.90 7.20 22.94 ) 7.61 1 65.W ) 21.30 
16:35:W( 0.69 26.90 7.20 ~.!xl I 7*c 

16:36:00) 0.69 29.90 7.20 23.L , 
77” 

-“.“I *a.“” 

16:4l:Wl 0.70 1 34.90 1 7.20 1 23.23 1 

“7” 1 7.20 1 2-77 1 

I.I. W.1” LI.il” 26.26 10.94 

.-.--.-- -... -._1 ,.," -~."" 8.45 65.60 21.93 26.27 

17:01:001 0.71 1 54.90 1 7.21 1 23.69 ) 6.66 65.70 22.w 26.26 
,7:m:Oq?I "74 t COO" I 66.60 21.60 26.23 

17:11:cG, Y.,‘ 65.50 21.60 26.24 

17:16:WI 0.7: Rd 



ROMP 22, LOWER INTERMEDIATE AQUIFER PERFORMANCE TEST (APT) 

4/l 9l94 

mowry ptm*e 



ROMP 22 SUWANNEE PUMP TEST 
Drawdown vs. Time (OB-WELL) 

ROMP 22 SUWANNEE PUMP TEST 

0.w 
Drawdown vs. Time(pumped well) 













I 
:M:WPM I l.poB 

I 17.89 I 

I 17.90 I 





3.86 

7.ci 

5.m 

1.w 

ROMP 22 SUWANNEE PUMP TEST 
Recovery vs. Time (OB-Well) 

I 

ROMP 22 SUWANNEE PUMP TEST 
Recovery vs. Time 



, 47.9 1 0.m 

‘I.3, I 



o&m:09 PM 0.8365 2~i%m% I 

~‘0314PM 0.8356 2.13408 I 

L?w3:19 PM 0.0356 2.2176 1 

08:03:*4 PM 0.8357 2.29958 I 

08:*:*9 PM 

__$ w:m:39 PM 0.8359 I 2.55024 I 

08:[)3:49 PM 





78.8 1 6.44 I 
79.9 1 6.47 1 19.m I 18 
79.9 1 6.5 1 19.68 18 





APPENDIX D 



N8+K CI - N&C CI - 

c**+ HC03 - c**+ HCO3 - 

ryls” 
S042- nnSz+ so 2- 

4 

safnp/e oepth 535’ sample Dspth 1705” 

6543210 123456 30 25 20 15 10 5 0 5 10 15 20 25 30 
qA I I I I I I / I I I / I ImqAmeqA r / I I, I I, I,, , 1 

me4n 

a+K Cl- N&C 

* 2+ HCO3- Ca 2+ 

g2+ 
sOqp w*+ 

Pa&m- Test 840’~937 

25 20 15 IO 5 0 5 10 15 20 25 
meqA I I I I I 1 I I I 1 I meqh 

sanple Depth f725 

50 40 30 20 IO 0 10 20 30 40 50 
meqA I I I I I / I I I I I meqA 

NWK CI - 
N&i CI - 

C.QZf HC03 - 
C*2+ HC03- 

RP+ 
w+ 

Packer Test 895’-937 

20 15 10 5 0 5 IO i5 20 

,mqA / / I I I / I I I me@ 

sampre Depth 1745 

50 40 30 20 10 0 10 20 30 40 50 
msqA I I I I I I I I I I 1 meqA 

N*+K CI - 
N*+K CI - 

CB2+ 
c**+ 

HCO - 
HC03 

3 Mlz+ 
Mg2+ S042’ 

Na+K CI - 

C8 
2, 

HC03 - 

hnrr2* so4p 

.sanp/e Depm 1760 

60 50 40 30 20 10 0 10 20 30 40 50 60 

meqAl 1 1 1 1 1 1 1 , , , 1 -A 

N*+K CI - 

C.42+ HC03 

MgZ+ so; 



I SamDle 280 
TempC = 20.0 
TDS q 594.0 
HARD = 305.0 

Aa+ 
Kt 
Cat+ 
ngtt 
Cl- 
so4-- 
HC03- 
co3-- 
Si02 

pH = 8.1 
COND = 859.0 
DENS q 1.0 

m&l mmole/l me41 % meq/l 
90.0 3.9145 3.9145 38.2 

9.0 0.2302 0.2302 2.2 
53.0 1.3224 2.5447 25.8 
42.0 1.7275 3.4551 33.7 

173.0 4.8797 4.8797 49.9 
87.0 0.9057 1.8114 18.5 

189.0 3.0975 3.0975 31.5 
0.0 0.0000 0.0000 0.0 

19.5 0.3252 0.0000 0.0 

IONIC VOLUME = 
TDS talc = 

Sum cations = 

TDS measured = 
TDS(180) talc = 
TDS/Cond ratio= 
Cond/Sum-cat = 
Meas. Density = 
Meas. hardness= 
Calc. hardness= 

JIa - Cl = 
la - SO4 = 

K/(Na t K) = 
Mg/(MgtCa) = 
Meas HC03 = 
Calc HC03 = 

NatK-Cl 
SI02/(NatK-Cl): 
Mg-5*K = 
Si02/HC03 = 

Cl > Na 
Ca > so4 

0.11 CCM IONIC STRENGTH= 0.0140 
553 m&l 

Analytical checks and comparisons 

10.2445 Sum anions = 9.7885 
BALANCE 
%TDS(180) diffz 

2.28 % 
594 m&l 4.5 % 
557 a/l 

0.58 Usual = range 0.55 to 0.75 
86 Usual = range 90 - 110 

1.0005 Calc. Density = 1.0005 
305.00 mg/l CaC03 
305.25 mg/l CaC03 

-0.955 meq/l Usually positive 
0.833 meq/l Usually positive 
5.55 % Usually < 20% 

55.54 X Usually < 40% 
189.0 mg/l Meas CO3 = 0.0 mg/l 
181.0 mg/l Calc CO3 = 1.0 mg/l 

SOURCE ROCK ESTIMATE 

0.0000 
0.0000 
2.0741 
0.1053 

EVAPORITE SOLUTION LIKELY; TDS>BOO 

HC03 < lO*SiO2 
SiO2 > (NatK-Cl) 
SiO2 > 2*(NatK-Cl) FERROMAGNESIAN MINERALS WEATHERED, CA FROM FELDSPAR 



TempC = 20.0 
TDS = 751.0 
HARD = 524.0 

.Ja+ 
K+ 
Ca++ 
Mg+t 
Cl- 

mg/l mmole/l meq/ 
23.0 1.0004 1.00 

4.0 0.1023 0.10 
116.0 2.8942 5.78 

57.0 2.3445 4.68 
23.0 0.6487 0.64 

pH = 7.6 
COND = 873.0 
DENS = 1.0 

'1 % meq/l 
104 8.6 
123 0.9 
i84 50.0 
190 40.5 
,87 7.0 

so4-- 297.0 3.0918 6.1836 66.3 
HC03- 152.0 2.4911 2.4911 26.7 
co3-- 1::: 0.0000 0.0000 0.0 
Si02 0.2000 0.0000 0.0 

IONIC VOLUME = 
TDS talc 5 

Sum cations = 

TDS measured = 
TDS(180) talc = 
TDS/Cond ratio= 
Cond/Sum-cat = 
Meas. Density = 
Meas. hardness= 
Calc. hardness= 

.-Na - Cl = 
!a - SO4 = 

K/(Na t K) = 
Mg/(MgtCa) = 
Meas HC03 = 
Calc HC03 = 

NatK-Cl 
SI02/(Na+K-Cl): 
Mg-6*K = 
Si02/HC03 = 

Na > Cl 
Ca > so4 

0.02 CCM IONIC STRENGTH= 0.0188 
684 mg/l 

Analytical checks and comparisons 

11.5802 Sum anions = 9.3235 
BALANCE 
XTDS(180) diff: 

10.80 X 
761 m/l 19.2 x 
607 mg/l 

0.86 Usual = range 0.56 to 0.75 
76 Usual = range 90 - 110 

1.0007 Calc. Density = 1.0007 
524.00 mg/l CaC03 
524.33 mg/l CaC03 

0.352 meq/l Usually positive 
-0.395 meq/l Usually positive 

9.28 % Usually < 20% 
44.75 x Usually < 40% 

152.0 a/l Meas CO3 = 0.0 mg/l 
151.2 mg/l Calc co3 = 0.4 lug/l 

SOURCE ROCK ESTIMATE 

0.4539 
0.4407 
4.0753 
0.0803 

ANION-CATION BALANCE ERROR >lO% 

HC03 > lOaSiO2 CARBONATE WEATHERING 



TempC = 20.0 
TDS = 1580.0 
HARD = 1140.0 

.da+ 
K+ 
Ca++ 
Mgtt 
Cl- 
SO4-- 
HC03- 
co3-- 
Si02 

w/l 
16.0 

25::; 
120.0 

20.0 
940.0 
139.0 

0.0 
9.8 

IONIC VOLUME = -0.01 CCM IONIC STRENGTH= 0.0442 
TDS talc = 1507 mg/l 

Sum cations = 

TDS measured = 
TDS(180) talc = 
TDS/Cond ratio= 
Cond/Sum-cat q 

Meas. Density = 
Meas. hardness= 
Calc. hardness= 

.-t$a - Cl = 
:a - SO4 = 

K/(Na t K) = 
Mg/(MgtCa) = 
Meas IWO3 = 
Calc HC03 = 

NatK-Cl 
SI02/(NatK-Cl): 
Mg-6*K = 
Si02/HC03 = 

Na > Cl 

Sample Packer Test 840'-937' 
pH = 8.0 
COND = 1822.0 
DENS = 1.0 

mmole/l me41 % meq/l 
0.6959 0.6959 3.0 
0.0818 0.0818 0.3 
6.4621 12.9242 54.8 
4.9358 9.8717 41.9 
0.5641 0.5641 2.5 
9.7856 19.5711 87.3 
2.2781 2.2781 10.2 
0.0000 0.0000 0.0 
0.1631 0.0000 0.0 ' 

Analytical checks and comparisons 

23.5736 Sum anions = 22.4133 
BALANCE 2.52 X 

1580 mg/l XTDS(180) diff= 9.1 % 
1436 mg/l 

0.87 Usual = range 0.55 to 0.75 
77 Usual = range 90 - 110 

1.0015 Calc. Density = 1.0015 
1140.00 mg/l CaC03 
1140.79 mg/l CaC03 

0.132 meq/l Usually positive 
-6.647 meq/l Usually positive 
10.52 % Usually < 20% 
43.30 % Usually < 40% 

139.0 w/l Meas CO3 = 0.0 mg/l 
137.9 mg/l Calc CO3 = 0.6 mg/l 

SOURCE ROCK ESTIMATE 

0.2136 
0.7634 
9.3806 
0.0716 

so4 > Ca CA REMOVAL LIKELY, EITHER CALCITE PPTN OR ION EXCHANC 
HC03 > 1o*sio2 CARBONATE WEATHERING 



I Sample Packer Test 895'-937' 
TempC = 20.0 
TDS = 171.0 
HARD = 1028.0 

da+ 
K+ 
Ca++ 
Mg+t 
Cl- 
so4-- 
HC03- 
co3-- 
Si02 

mg/l 
16.0 

3.3 
232.0 
109.0 

20.0 
846.0 
129.0 

0.0 
9.9 

IONIC VOLUME = -0.01 CCM IONIC STRENGTH= 0.0399 
TDS talc = 1365 mg/l 

Sum cations = 

TDS measured = 
TDS(180) talc = 
TDS/Cond ratio= 
Cond/Sum-cat = 
Meas. Density = 
Meas. hardness= 
Calc. hardness= 
Na - Cl = 
* - so4 = 

;;(,a t K) = 
Mg/(MgtCa) = 
Meas HC03 = 
Calc HC03 = 

NatK-Cl 
SI02/(NatK-Cl): 
Mg-6*K = 
Si02/HC03 = 

0.2162 
0.7621 
8.4604 
0.0779 

Na 
so4 

> Cl 
> Ca CA REMOVAL LIKELY, EITHER CALCITE PPTN OR ION EXCHAN( 

HC03 > lO*SiO2 CARBONATE WEATHERING 

mmole/l 
0.6956 
0.0844 
5.7884 
4.4834 
0.5641 
8.8070 
2.1142 
0.0000 
0.1648 

pH = 8.1 
COND = 1692.0 
DENS = 1.0 

me41 % meq/l 
0.6959 3.3 
0.0844 0.4 

11.5768 54.3 
8.9668 42.1 
0.5641 2.8 

17.6140 86.8 
2.1142 10.4 
0.0000 0.0 
0.0000 0.0 

Analytical checks and comparisons 

21.3239 Sum anions = 20.2923 
BALANCE 2.48 % 

171 mg/l XTDS(180) diff= X-660.0 x 
1300 m&l 

0.10 Usual range = 0.55 to 0.75 
79 Usual range q 90 - 110 

1.0014 Calc. Density = 1.0014 
1028.00 mg/l CaC03 
1028.08 mg/l CaC03 

0.132 meq/l Usually positive 
-6.037 meq/l Usually positive 
10.82 X Usually 4 20% 
43.66 X Usually < 40% 

129.0 mg/l Meas CO3 = 0.0 mg/l 
127.7 m/l Calc CO3 = 0.7 mg/l 

SOURCE ROCK ESTIMATE 



SamDle SUWannee Pumped Well 
TempC 
TDS 
HARD 

.ia+ 
K+ 
Ca++ 
Mg+t 
Cl- 
so4-- 
HC03- 
co3-- 
Si02 

= 20.0 
= 968.0 
= 652.0 

m/l 
21.0 

3.3 
149.0 

68.0 
20.0 

514.0 
149.0 

1::: 

IONIC VOLUME = 
TDS talc = 

Sum cations = 

TDS meaeured = 
TDS(180) talc = 
TDS/Cond ratio= 
Cond/Sum-cat = 
Meas. Density = 
Meas. hardness= 
Calc. hardness= 
Na - Cl = 
:a - SO4 = 

K/(Na t K) = 
Mg/(MgtCa) q 

Meas HC03 = 
Calc HC03 = 

NatK-Cl = 0.4337 
SI02/(NatK-Cl)= 0.4068 
Mg-B*K = 5.0876 
Si02/HC03 = 0.0722 

Na 
so4 

> Cl 
> Ca CA REMOVAL LIKELY, EITHER CALCITE PPTN OR ION EXCHANl 

mmole/l m-x/l % meq/l 
0.9134 0.9134 6.5 
0.0844 0.0844 0.6 
3.7176 7.4351 53.0 
2.7970 5.5939 39.9 
0.5641 0.5641 4.1 
5.3508 10.7016 78.1 
2.4420 2.4420 17.8 
.o .oooo 0.0000 0.0 
0.1764 0.0000 0.0 

pH - = 7.8 
COND q 1196.0 
DENS q 1.0 

0.02 CCM IONIC STRENGTH= 0.0257 
935 m&z/l 

Analytical checks and comparisons 

14.0269 Sum anions = 13.7078 
BALANCE 
XTDS(180) diff: 

.I.15 x 
968 mg/l 11.2 x 
859 a/l 

0.81 Usual = range 0.55 to 0.75 
85 Usual = range 90 - 110 

1.0009 Calc. Density = 1.0009 
652.00 mg/l CaC03 
652.03 mg/l CaC03 

0.349 meq/l Usually positive 
-3.267 meq/l Usually positive 

8.46 X Usually < 20% 
42.93 x Usually < 40% 

149.0 mg/l Meas CO3 = 0.0 mg/l 
148.2 mg/l Calc CO3 q 0.4 mg/l 

SOURCE ROCK ESTIMATE 

HC03 > lO*SiO2 CARBONATE WEATHERING 



Samnle 1680 
TempC = 20.0 
TDS = 2359.0 
HARD = 1695.0 

da+ 
K+ 
Cat+ 
ngtt 
Cl- 
so4-- 
HC03- 
co3-- 
Si02 

mg/l 
11.0 

43::: 
146.0 

24.0 
1631.0 

0.0 
88.0 

7.0 

IONIC VOLUME = 
TDS talc = 

Sum cations = 

TDS measured = 
TDS(180) talc = 
TDS/Cond ratio= 
Cond/Sum-cat q 

Meas. Density = 
Meas. hardness= 
Calc. hardness= 

.-Na - Cl = 
'-SO4 = 

$(Na t K) = 
Mg/(MgtCa) = 
Meas BC03 = 
Calc HC03 = 

NatK-Cl 
SI02/(NatK-CI): 
Mg-6*K = 
Si02/HC03 = 

Na > Cl 
so4 > Ca 
HC03 
Si02 
Si02 
Si02 

mmole/l 
0.7394 
0.1253 

10.9281 
6.0053 
0.6770 

16.9790 
0.0000 
1.4665 
0.1165 

pH = 7.8 
COND = 2350.0 
DENS = 1.0 

meq/l % meq/l 
0.7394 2.1 
0.1253 0.4 

21.8563 62.9 
12.0105 34.6 

0.6710 1.8 
33.9579 90.4 

0.0000 0.0 
2.9329 7.8 
0.0000 0.0 

-0.07 ccl4 IONIC STRENGTH= 0.0715 
2356 mg/l 

Analytical checks and comparisons 

34.7315 Sum anions = 37.5678 
BALANCE 
XTDS(180) diff: 

-5.92 % 
2359 mg/l 0.1 % 
2356 mg/l 

1.00 Usual = range 0.55 to 0.75 
68 Usual = range 90 - 110 

1.0024 Calc. Density = 1.0024 
1695.00 mg/l CaC03 
1694.83 mg/l CaC03 

0.062 meq/l Usually positive 
X-12.102 meq/l Usually positive 
14.49 % Usually < 20% 
35.46 % Usually < 40% 

0.0 mg/l Meas CO3 = 88.0 mg/l 
178.0 mg/l Calc CO3 = 0.5 mg/l 

SOURCE ROCK ESTIMATE 

0.1878 
0.6204 

11.2586 
0.0000 

CA REMOVAL LIKELY, EITHER CALCITE PPTN OR ION EXCHAN( -. _^ < lo*Sioz 
> (NatK-Cl) 
< 2*(NatK-Cl) and 
> (NatK-Cl) GRANITIC WEATHERING 

MG FROM BIOTITE 
CA FROM PLAGIOCLASE 



I Sample 1695 
TempC = 20.0 pH = 7.9 
TDS = 3116.0 COND = 2980.0 
HARD = 2092.0 DENS = 1.0 

mmole/l medl % meq/l 
0.9569 0.9589 
0.1023 0.1023 2; 

15.3443 30.6886 71.6 
5.5528 11.1056 25.9 
1.0718 1.0718 4.4 

10.6288 21.2575 87.4 
1.9831 1.9831 8.2 
0.0000 0.0000 0.0 
0.1265 0.0000 0.0 

,- 

.*a+ 
K+ 
Ca++ 
ngtt 
Cl- 
so4-- 
HC03- 
co3-- 
SiO2 

m/l 
22.0 

4.0 
615.0 
135.0 

38.0 
1021.0 

121.0 
0.0 
1.6 

IONIC VOLUME = 
TDS talc = 

Sum cations = 

TDS measured = 
TDS(180) talc = 
TDS/Cond ratio= 
Cond/Sum-cat = 
Meas. Density = 
Meas. hardness= 
Calc. hardness= 

-Na - Cl I 
a - SO4 = 

K/(Na t K) = 
Mg/(MgtCa) = 
Meas HC03 = 
Calc I-XC03 = 

NatK-Cl 
SIOZ/(NatK-Cl): 
Mg-6*K = 
SiOZ/HCO3 = 

Cl > Na 
Ca > so4 

-0.17 CCM IONIC STRENGTH= 0.0651 
1964 m.s/l 

Analytical checks and comparisons 

42.8534 Sum anions = 24.3125 
BALANCE 
XTDS(180) diff= 

27.60 % 
3116 mdl 39.0 x 
1902 a/l 

1.05 Usual range = 0.55 to 0.75 
70 Usual = range so - 110 

1.0029 Calc. Density = 1.0021 
2092.00 mg/l CaC03 
2091.55 mg/l CaC03 

-0.115 meq/l Usually positive 
9.431 meq/l Usually positive 
9.66 % Usually < 20% 

26.57 % Usually < 40% 
121.0 m/l Meas CO3 = 0.0 mg/l 
120.2 a/l Calc CO3 = 0.4 mg/l 

SOURCE ROCK ESTIMATE 

0.0000 
0.0000 

10.4918 
0.0638 

ANION-CATION BALANCE ERROR >lO% 
EVAPORITE SOLUTION LIKELY; TDS>500 

HC03 > lO*SiOZ CARBONATE WEATHERING 



Sample 1705 
TempC q 20.0 pH = 7.5 
TDS = 3937.0 COND = 4410.0 
HARD = 2214.0 DENS = 1.0 

mmole/l me41 % meq/l 
12.7876 12.7876 22.3 

0.3580 0.3580 
15.4940 30.9880 5::: 

6.6222 13.2445 23.1 
14.3852 14.3852 24.9 
20.7370 41.4741 71.7 

2.0159 2.0159 3.5 
0.0000 0.0000 0.0 
0.1797 0.0000 0.0 

.*a+ 
Kt 
Cat+ 
Mgtt 
Cl- 
so4-- 
HC03- 
co3-- 
Si02 

mg/l 
294.0 

14.0 
621.0 
161.0 
510.0 

1992.0 
123.0 

IONIC VOLUME = 
TDS talc = 

Sum cations = 

TDS measured = 
TDS(180) talc = 
TDS/Cond ratio= 
Cond/Sum-cat = 
Meas. Density = 
Meas. hardness= 
Calc. hardness= 

ulna - Cl t 
a - SO4 = 

K/(Na t K) q 

Mg/(MgtCa) = 
Meas HC03 = 
Calc HC03 = 

NatK-Cl 
SI02/(NatK-Cl): 
Mg-6*K = 
Si02/HC03 = 

0.0000 
0.0000 

11.0963 
0.0892 

Cl 
so4 
HC03 

> Na EVAPORITE SOLUTION LIKELY; TDS>500 
> Ca CA REMOVAL LIKELY, EITHER CALCITE PPTN OR ION EXCHANC 
> 1o*sio2 CARBONATE WEATHERING 

0.18 CCM IONIC STRENGTH= 0.1005 
3726 mg/l 

Analytical checks and comparisons 

57.3782 Sum anions = 57.8752 
BALANCE 
XTDS(180) diff: 

-0.43 % 
3937 mg/l 7.0 % 
3663 mg/l 

0.89 Usual = range 0.55 to 0.75 
77 Usual = range 90 - 110 

1.0036 Calc. Density = 1.0035 
2214.00 mg/l CaC03 
2213.57 mg/l CaC03 

-1.698 meq/l Usually positive 
X-10.486 meq/l Usually positive 

2.72 % Usually < 20% 
29.94 % Usually < 40% 

123.0 m/l Meas CO3 = 0.0 mg/l 
122.7 w/l Calc CO3 = 0.2 mg/l 

SOURCE ROCK ESTIMATE 



I Sample 1725 
TempC = 20.0 
TDS = 5911.0 
HARD = 2551.0 

.*a+ 
K+ 
Ca++ 
Mgtt 
Cl- 
so4-- 
HC03- 
co3-- 
Si02 

m/l 
835.0 

33.0 
705.0 
192.0 

1610.0 
2370.0 

123.0 

IONIC VOLUME = 
TDS talc = 

Sum cations = 

TDS measured = 
TDS(180) talc = 
TDS/Cond ratio= 
Cond/Sum-oat = 
Meas. Density = 
Meas. hardness= 
Calc. hardness= 

~-,Na - Cl = 
a - SO4 = 

K/(Na t K) = 
Mg/(MgtCa) = 
Meas HC03 = 
Calc HC03 = 

NatK-Cl 
SI02/(NatK-Cl): 
Mg-6*K = 
Si02/HC03 = 

Cl > Na 

mmole/l 
36.3186 

0.8439 
17.5898 

7.8973 
45.4122 
24.6721 

2.0159 
0.0000 
0.1631 

me41 
36.3186 

0.8439 
35.1796 
15.7947 
45.4122 
49.3442 

2.0159 
0.0000 
0.0000 

pH = 7.5 
COND = 7540.0 
DENS = 1.0 

% meq/l 
41.2 

1.0 
39.9 
17.9 
46.9 
51.0 

2.1 

0.70 cm IONIC STRENGTH= 0.1426 
5878 m&l 

Analytical checks and comparisons 

88.1368 Sum anions = 96.7723 
BALANCE 
XTDS(180) diff! 

-4.67 % 
5911 mg/l 1.6 % 
5815 m/l 

0.78 Usual = range 0.55 to 0.75 
86 Usual = range 90 - 110 

1.0052 Calc. Density = 1.0052 
2551.00 mg/l CaC03 
2550.96 mg/l CaC03 

-9.094 meq/l Usually positive 
X-14.165 meq/l Usually positive 

2.27 % Usually < 20% 
30.99 % Usually < 40% 

123.0 a/l Meas CO3 = 0.0 mg/l 
122.7 a/l Calc CO3 = 0.2 mg/l 

SOURCE ROCK ESTIMATE 

0.0000 
0.0000 

10.7310 
0.0809 

> Ca 
> lO*SiO2 CARBONATE WEATHERING 

EVAPORITE SOLUTION LIKELY; TDS>500 
CA REMOVAL LIKELY, EITHER CALCITE PPTN OR ION EXCHAN( so4 

HC03 



Sample 1745 
TempC = 20.0 
TDS = 6751.0 
HARD = 2803.0 

.*a+ 
Kt 
Cat+ 
Mgtt 
Cl- 
so4-- 
HC03- 
co3-- 
sio2 

mg/l 
1090.0 

43.0 
775.0 
212.0 

1909.0 
2333.0 

94.0 

IONIC VOLUME = 
TDS talc q 

Sum cations = 

TDS measured = 
TDS(180) talc = 
TDS/Cond ratio= 
Cond/Sum-cat = 

~Meas. Density = 
Meas. hardness= 
Calc. hardness= 

~Na - Cl = 
a - SO4 = 

K/(Na t K) = 
Mg/(MgtCa) = 
Meas HC03 = 
Calc HC03 = 

NatK-Cl 
SI02/(NatK-Cl): 
Mg-6*K = 
Si02/HC03 = 

Cl > Na 
so4 > Ca 

mmole/l 
47.4099 

1.0997 
19.3363 

8.7200 
53.8459 
24.2869 

1.5406 
0.0000 
0.1631 

pH = 7.4 
COND = 8380.0 
DENS = 1.0 

meq/l % meq/l 
47.4099 45.3 

1.0997 1.1 
38.6727 37.0 
17.4399 16.7 
53.8459 51.8 
48.5738 46.7 

1.5406 1.5 
0.0000 0.0 
0.0000 0.0 

0.78 CCM IONIC STRENGTH= 0.1566 
6466 mg/l 

Analytical checks and comparisons 

104.6222 Sum anions = 103.9603 
BALANCE 

6751 mg/l XTDS(180) diff: 
0.32 % 
4.9 % 

6418 mg/l 
0.81 Usual = range 0.55 to 0.75 

80 Usual = range 90 - 110 
1.0057 Calc. Density = 1.0057 

2803.00 mg/l CaC03 
2808.10 mg/l CaC03 

-6.436 meq/l Usually positive 
-9.901 meq/l Usually positive 

2.27 % Usually < 20% 
31.08 % Usually < 40% 
94.0 mg/l Meas CO3 = 0.0 mg/l 
93.8 mg/l Calc CO3 = 0.1 mg/l 

SOURCE ROCK ESTIMATE 

0.0000 
0.0000 

10.8418 
0.1059 

EVAPORITE SOLUTION LIKELY; TDS>BOO 
CA REMOVAL LIKF.LY, EITHER CALCITE PPTN OR ION EXCHAN( _. -^ < lO*SiOil 

> (NatK-Cl) 
> 2*(NatK-Cl) FERROMAGNESIAN MINERALS WEATHERED, CA FROM FELDSPAR 

HC03 
Si02 
Si02 



I Sample 1760 
TempC = 20.0 
TDS = 7300.0 
HARD = 2933.0 

.-. 

.,a+ 
Kt 
Cat+ 
Mgtt 
Cl- 
so4-- 
HC03- 
co3-- 
Si02 

a/l 
1244.0 

48.0 
807.0 
223.0 

2087.0 
2455.0 

123.0 
0.0 
9.2 

mmole/l 
54.1081 

1.2216 
20.1347 

9.1724 
58.8667 
25.5569 

2.0159 
0.0000 
0.1531 

me41 
54.1081 

1.2276 
40.2695 
18.3449 
58.8667 
51.1139 

2.0159 
0.0000 
0.0000 

IONIC VOLUME q 

TDS talc = 

Sum cations = 

TDS measured = 
TDS(180) cslc = 
TDS/Cond ratio= 
Cond/Sum-cat = 
Meas. Density = 
Meas. hardness= 
Calc.. hardness= 

.--Ela - Cl q 

:a - SO4 = 
K/(Na t K) = 
Mg/(MgtCa) = 
Meas IiC03 = 
Calc IiC03 = 

NatK-Cl 
SI02/(NatK-Cl)= 
Mg-6*K = 
Si02/HC03 q 

0.0000 
0.0000 

10.9795 
0.0759 

Na 

so4 
> Cl 

> Ca CA REMOVAL LIKELY, EITHER CALCITE PPTN OR ION EXCHANf 
HC03 > lO*SiO2 CARBONATE WEATHERING 

. 

pH = 7.4 
COND = 8740.0 
DENS q 1.0 

% meq/l 
47.5 

1.1 
35.3 
16.1 
52.6 
45.6 

ii:: 
0.0 

0.87 CCM IONIC STRENGTH= 0.1678 
6996 a/l 

Analytical checks Andy comparisons 

113.9500 Sum anions = 111.9964 
BALANCE 9.86 % 

7300 a/l XTDS(180) diffz 5.0 % 
6934 m/l 

0.84 Usual = 0.55 to 0.75 range 
77 Usual =.90 - 110 range 

1.0062 Calc. Density = 1.0061 
2933.00 mg/l CaC03 
2933.29 mg/l CaC03 

-4.759 meq/l Usually positive 
X-10.844 meq/l Usually positive 

2.22 % Usually < 20% 
31.30 % Usually < 40% 

123.0 m/l Meas CO3 = 0.0 mg/l 
122.7 a/l Calc CO3 = 0.1 mg/l 

SOURCE ROCK ESTIMATE 



TempC = 20.0 
TDS = 54000.0 
HARD = 9202.0 

.<a+ 
K+ 
Ca++ 
Mg++ 
Cl- 
so4-- 
x03- 
co3-- 
Si02 

WI/l 
15524.0 

634.0 
1650.0 
1234.0 

29030.0 
4845.0 

264.0 

IONIC VOLUME = 12.99 CCM IONIC STRENGTH= 1.0420 
TDS talc = 53191 m/l 

Sum cations = 

TDS measured = 
TDS(180) talc = 
TDS/Cond ratio= 
Cond/Sum-cat = 
Meas. Density = 
Meas. hardness= 
Calc. hardness= 

~Na - Cl = 
:a - SO4 = 

K/(Na + K) = 
Mg/(Mg+Ca) = 
Meas IiC03 = 
Calc HC03 = 

Na+K-Cl 
SI02/(Na+K-Cl)= 
Mg-6*K = 
Si02/HC03 = 

0.0000 
0.0000 
4.2296 
0.0400 

Cl 
so4 

> Na 
> Ca 

EVAPORITE SOLUTION LIKELY; TDS>BOO 
CA REMOVAL LIKELY, EITHER CALCITE PPTN OR ION EXCHANi 

HC03 > lO*SiO2 CARBONATE WEATHERING 

Sample 1780 
pH = 7.2 
COND = 94300.0 
DENS q 0.0 

mmole/l m-3/1 % meq/l 
675.2208 675.2208 77.1 

16.2140 16.2140 1.9 
41.1677 82.3353 9.4 
50.7568 101.5137 11.6 

818.8306 818.8306 88.6 
50.4372 100.8745 10.9 

4.3267 4.3267 0.5 
0.0000 0.0000 0.0 
0.1731 0.0000 0.0 

Analytical checks and comparisons 

875.2838 Sum anions = 924.0317 
BALANCE -.2.71 x 

54000 mg/l XTDS(180) diff= 1.7 % 
53057 a/l 

0.57 Usual range = 0.55 to 0.75 
108 Usual range = 90 - 110 

0.0000 Calc. Density = 1.0402 
9202.00 mg/l CaC03 
9200.54 mg/l CaC03 

X-143.610 meq/l Usually positive 
X-18.539 meq/l Usually positive 

2.34 116 Usually < 20% 
55.22 X Usually < 40% 

264.0 m/l Meas CO3 = 0.0 mg/l 
263.7 mid1 Calc CO3 = 0.2 mg/l 

SOURCE ROCK ESTIMATE 



Sample 1790 
TempC = 20.0 
TDS = 55190.0 
HARD = 10104.0 

.<a+ 
Kt 
Cat+ 
big++ 
Cl- 
so4-- 
HC03- 
co3-- 
Si02 

a/l 
16035.0 

680.0 
1840.0 
1338.0 

28670.0 
4469.0 

279.0 

IONIC VOLUME = 
TDS talc = 

Sum cations = 

TDS measured = 
TDS(180) talc = 
TDS/Cond ratio= 
Cond/Sum-cat = 
Meas. Density q 

Meas. hardness= 
Calc. hardness= 

~Na - Cl q 

:a - SO4 q 

K/(Na t K) = 
Mg/(MgtCs) = 
Meas HC03 = 
Calc HC03 = 

NatK-Cl = 0.0000 
SI02/(NatK-Cl)= 0.0000 
Mg-6*K = 5.7266 
Si02/HC03 = 0.0313 

Cl > Na 
Ca > so4 

EVAPORITE SOLUTION LIKELY; TDS>500 

pH = 7.2 
COND = 88250.0 
DENS q 0.0 

mmole/l mea/l % meq/l 
697.4468 697.4468 76.1 

17.3904 17.3904 1.9 
45.9082 91.8164 10.0 
55.0345 110.0691 12.0 

808.6763 808.6763 89.2 
46.5230 93.0460 10.3 

4.5726 4.5726 0.5 
0.0000 0.0000 0.0 
0.1431 0.0000 0.0 

12.56 CCM IONIC STRENGTH= 1.0590 
53320 a/l 

Analytic81 checks and comparisons 

916.7227 Sum anions = 906.2949 
BALANCE 0.57 % 

55190 m&l XTDS(180) diffz 3.6 % 
53178 mg/l 

0.63 Usual = range 0.55 to 0.75 
96 Usual = range 90 - 110 

0.0000 Calc. Density = 1.0408 
%10104.00 mg/l CaC03 
%10103.16 mg/l CaC03 

X-111.229 meq/l Usually positive 
-1.230 meq/l Usually positive 

2.43 % Usually < 20% 
54.52 X Usually < 40% 

279.0 mg/l Meas CO3 = 0.0 mg/l 
278.6 mg/l Calc CO3 = 0.2 mg/l 

SOURCE ROCK ESTIMATE 

HC03 > lO*SiO2 CARBONATE WEATHERING 



I Sample 17Y5 packer test 
TemPC = 20.0 
TDS = 11530.0 
HARD = 3349.0 

pH = 7.2 
CORD q 22280.0 
DENS = 1.0 

,.- m/l mmole/l medl % meq/l 
.<a+ 3610.0 159.6277 159.6277 69.2 
Kt 163.0 4.1686 4.1686 1.8 
Cat+ 716.0 17.8643 35.7285 15.5 
ngtt 379.0 15.5890 31.1780 13.5 
Cl- 6532.0 184.2439 184.2439 81.2 
so4-- 1965.0 20.4560 40.9119 18.0 
HC03- 98.0 1.6061 1.6061 0.7 
co3-- 0.0 0.0000 0.0000 0.0 
Si02 4.1 0.0682 0.0000 0.0 

IONIC VOLUME = 
TDS talc = 

2.82 CCM IONIC STRENGTH= 0.2826 
13527 mdl 

Analytical checks and comparisons 

Sum cations = 

TDS measured = 
TDS(180) talc = 
TDS/Cond ratio= 
Cond/Sum-cat q 

Meas. Density = 
Meas. hardness= 
Calc. hardness= 

- Cl 
,>: - 604 = I 

K/(Na t K) = 
Mg/(MgtCa) = 
Meas HC03 = 
Calc HC03 = 

NatK-Cl 
SI02/(NatK-C1)z 
Mg-6*K = 
Si02/HC03 = 

0.0000 
0.0000 
6.1665 
0.0425 

Cl > Na EVAPORITE SOLUTION LIKELY; TDS>BOO 
so4 > Ca CA REMOVAL LIKELY, EITHER CALCITE PPTN OR ION EXCHAN( 
HC03 > lO*SiO2 CARBONATE WEATHERING 

230.7028 Sum anions = 226.7620 
BALANCE 0.86 % 

11530 m&l XTDS(180) dif'f= -16.9 X 
13477 m/l 

0.52 Usual range q 0.55 to 0.75 
97 Usual = range so - 110 

1.0109 Calc. Density = 1.0107 
3349.00 mg/l CaC03 
3348.27 mg/1 C8C03 

X-24.616 meq/l bU811y positive 
-5.183 meq/l USU811y positive 

2.54 % Usually < 20% 
46.60 X hU811y < 40% 
98.0 mg/l Meas CO3 = 0.0 mg/l 
97.9 m/l C81C C03 = 0.1 mg/1 

SOURCE ROCK ESTIMATE 



APPENDIX E 



I 

ROMP 22 AVON PARK 
PUMPED WELL REVCOVERY 

1.00 10.00 100.00 1000.00 10000.00 
TIME (minutes) 

ROMP 22 AVON PARK PUMP TEST 
OBSERVATION WELL RECOVERY DATA 

1 .oo 10.00 100.00 1000.00 10000.00 
TIME (minutes) 



a 
“are I ,me I ,me HapSed Ch. 1 Ch. 2 Ch. 3 Ch. 4 Ch. 5 disp!awment Ch. 6 dirplpcemsnt Ch. 7 

GWlNd Time SURFlC!AL UPRJNT. LWXINT. SWANNEE AVON PK. (fed) PROD.WL (feet) SLWANNEE I 

_ 



!OMP 22 AVON PARK APT 

Ch. 5 dispkemerd Ch. 6 displacement 
Gi?nerSl Time SURFlC!AL UPRJNT. LWLINT. SLWANNEE AVON PK. (feet) PROD&EL (feet) 



I 

Lmre I ,me Time Elapsed Ch. 1 Ch. 2 Ch. 3 Ch. 4 Ch. 5 dispkmnent Ch. 6 dispbcsmsnt Ch. 7 
GelEKil Time SURFICIAL UPRANT. LWR.INT. SLWANNEE AVON PK. (feet) PRODMEL (feet) SLWANNEE I 



ROMP 22 AVON PARK APT 

Ch. 5 dispkuement Ch. 6 dispkacement Ch. 7 
GUW?ral Time SURFWAL UPR.INT. LWR.INT. SWANNEE AWN PK. (feet) PROD&EL (feet) SWANNEE 



ROMP 22 AVON PARK APT 

Ch. 5 dispkansnt Ch. 6 displacement 
General Time SURFlC!AL UPR.INT. LWR.INT. SUWANNEE AVON PK. (feet) PROD.WEL (feet) SUWANNEE I 



ROMP 22 AVON PARK APT 

Date Time Time Elapsed Ch. 1 Ch. 2 Ch. 3 Ch. 4 Ch. 5 diiplacemeti Ch. 6 dispkanent Ch. 7 
GelWE Time SURFICIAL UPR.INT. LWRINT. SUWANNEE AVON PK. (feet) PROD.WEL (feet) SUWANNEE I 



I 

vare I ,me Time Elapsed Ch. 1 Ch. 2 Ch. 3 Ch. 4 Ch. 5 dispkacement Ch. 6 dirpkement Ch. 7 
Gellerd Time S”RFlClAL “PR.,NT. LVuRINT. SWANNEE AVON PK. (feet) PRODML (feet) SWANNEE I 



ROMP 22 AVON PARK APT 

Date Time Time Elapsed Ch. 1 Ch. 2 Ch. 3 Ch. 4 Ch. 5 displacement Ch. 6 dirplacameti Ch. 7 
Gl?fKd Time SURFUAL UPRJNT. LWR.INT. SVWANNEE AVON PK. (feet) PRODMEL (feet) SVWANNEE 



I 

“are I ,me Time Elapsed Ch. 1 Ch. 2 Ch. 3 Ch. 4 Ch. 5 dirp~acemeni Ch. 6 dirpkcemeni Ch. 7 
General Time SURFI’JAL UPRJNT. LWRJNT. SWANNEE AVON PK. (feet) PROD.WEL (feet) SUWANNEE I 



3OMP 22 AVON PARK APT 

D&S Time Time Elapsed Ch. 1 Ch. 2 Ch. 3 Ch. 4 Ch. 5 displanmsnt Ch. 6 displacement Ch. 7 
GWlWd Time SURFlC!AL UPR.INT. LWR.INT. SWANNEE AVON PK. (feet) PROD.WEL (feet) SUWANNEE 



ROMP 22 
- 

AVON PARK APT 

I 

uare Ch. 5 diip!acement Ch. 6 dispbement 

GenWd Time SURFKXL UPR.INT. LWR.INT. SWANNEE AVON PK. (fed) PROD.WEL (feet) SUWANNEE 



recovery 

Date Time Time Elapsed Ch. 1 Ch. 2 Ch. 3 Ch. 4 Ch. 5 displacement Ch. 6 Ch.7 1 
General Time SURFlC!AL UPRANT. LWR.IM. SUWANNEE AWN PK. PRODMEL (feet) 



recovery 

Date Time Time Elapsed Ch. 1 Ch. 2 Ch. 3 Ch. 4 Ch. 5 displacement Ch. 6 dirpkzement Ch. 7 

GellEd Time SURFK)lAL “PRJNT. LWR.INT. SWANNEE AVON PK. (feet) PROD.WEL (feet) SUWNNEE 
I 



Date Time Time Elapsed Ch. 1 Ch. 2 Ch. 3 Ch. 4 Ch. 5 dirpkcement Ch. 6 dirpkacement Ch. 7 

G&VMd Time SURFICVIL UPRJNT. LWR.INT. SUWANNEE AVON PK. (feet) PROD.WEL (feet) 



recovery 

Date Time Time Elapsed Ch. 1 Ch. 2 Ch. 3 Ch. 4 Ch. 5 Ch. 6 Ch. 7 



I ,me I ,me Elapsed Ch. 1 Ch. 2 Ch. 3 Ch. 4 Ch. 5 dispkemeti Ch. 6 displacement Ch. 7 

GWWZll Time SURFICWL “PR.INT. LWUNT. SWANNEE AVON PK. (feet) PRODML (feet) SLM’ANNEE I 



recovery 

I ,me I ,me Elapsed Ch. 1 Ch. 2 Ch. 3 Ch. 4 Ch. 5 dispkemsnt Ch. 6 displacement Ch. 7 

GUWd Time SURFlC!AL UPRJNT. LWR.INT. SU’A’ANNEE AVON PK. (feet) PRODWEL (feet) SWANNEE I 



Ch. 5 dirpbemeti Ch. 6 displacement 

SURFlC!AL UPRJNT. LWWJT. SUWANNEE AVON PK. PROD&EL (feet) 



recovery 

Ch. 5 dirpkcement Ch. 6 displacement Ch. 7 

GeilWd Time SURFlC!AL UPR.INT. LWRJNT. SUWANNEE AVON PK. (fed) PROD.ML (feet) SWANNEE 



Romp-22, Utopia 

Purng;$g Rate(gpm): 
DRAWDOWN PT-1 

ds: 98.0 

ThiJ%ss: IL 

Time m) 

E! 
0.16 
0.25 
0.33 
0.42 

::Zi 

ES 

i:% 
1 .oo 
1.16 

::Zi 

::it 

2% 

Z2 
3.00 
3.25 

E5 
5.00 
8.oa 
7.00 
8.00 
9.00 

10.00 
10.50 
11.50 
12.5 

E:Z 
15.5 
16.5 
17.5 
18.5 
19.5 

drawdgown(ft) 
-0.4 

$4 
39.3 
33.5 
25.8 
17.5 
12.3 
7.6 
2.1 
-1.7 
-6.1 

-12.5 
-19.1 
-25.2 _. 
-31 

-36.3 
-50.3 
-56.2 

::g 
-71 

-75.1 
-79 

-85.5 
-95.2 

-101.7 
-105.9 
-108.6 
-110.3 
-111.3 
-111.7 
-112.2 
-112.5 
-112.7 
-112.9 
-113 

-113.1 

:::;:; 
-113.2 

ROMP 22 PACKER TEST No. 1 
- UMSTW 73wa4 

Constant 
Regression Output: 

StdEnofYEst 
R Squared 
No. of Observations 
Degrees of Freedom 

X Coefficient(s) -11.2014817 
Std Err of Coef. 1.345914952 

-22.2203207 
16.1318097 

0.796052956 
20 
18 



DRAW DOWN PT-1 
Pumping Rate(gpm): 

13.4 

ds: 119.1 

t(0): 1 

Thickness: 104 

Transmissivity (T): 

Conductivii (K): 

Time(m) Ch 1 drawJown(ft) 

0.00 219.90 0.00 

0.08 219.90 0.00 

0.16 220.50 -0.60 
0.25 221.10 -1.20 

0.33 222.10 -2.20 

0.42 223.20 -3.30 

0.50 224.40 -4.50 

0.58 225.50 -5.60 

0.66 227.80 -7.90 

0.75 231.10 -11.20 

0.83 231.20 -11.30 

0.91 231.90 -12.00 

1.00 226.00 -6.10 

1.16 203.50 16.40 

1.33 158.60 61.30 

1.50 140.80 79.10 

1.66 130.10 89.80 

1.83 122.80 97.10 

2.00 118.70 101.20 
2.25 114.90 105.00 

2.50 111.80 109.10 

2.75 110.80 109.10 

3.00 110.20 109.70 

3.25 110.70 109.20 

3.75 109.80 110.10 

4.00 10950 110.40 

5.00 108.80 111.10 

6.00 108.50 111.40 

7.00 107.30 112.60 

8.00 108.00 111.90 

3.97095868 

0.03818229 

I 

1 

ROMP 22 PACKER TEST NO. 1 
CCALA LIHEsTGt4~434 

120 

-20 4 

0.1 1 10 100 
TIME (mktn) 

Constant 66.93888325 

Std Err of Y Est 28.87151029 

R Squared 0.282946355 

No. of Observations 20 

Degrees of Freedom 18 

X Coefficient(s) 6.419805869 

Std Err of Coef. 2.408848102 



Romp-22, Utopia 

Pumping Rate(gpm): 

10.4 

DRAWDOWN PT-2 

ds: 153.8 
t(0): 1 

Thickness 54 

Transmissivity (T): 17.85178 

Conductivity (K): 0.330588 

Time(min) Ch 1 drawdown 

0.00 

0.70 

-0.10 
0.00 

0.00 
0.08 

0.18 

0.25 

0.33 

0.42 

0.50 

0.58 

0.88 

0.75 

0.83 

0.91 

1.00 

1.18 

1.33 

1.50 

1.88 

1.03 

2.00 

2.50 

3.00 

3.50 

4.00 

4.50 

100.30 

99.80 
100.40 

100.30 

99.50 

99.00 

100.50 

100.50 

100.80 

97.QO 

94.70 

78.70 

81.30 

85.10 

79.10 

88.90 

98.10 

102.50 

108.40 

123.50 

123.50 

150.00 

180.70 

170.20 

0.80 

1.30 

-0.20 

-0.20 

-0.50 

2.40 

5.80 

23.80 

39.00 

35.M 

21.20 

11.40 

4.20 

-2.20 

-8.10 

-23.20 

-49.70 

-49.70 

-80.40 

-89.90 

Regression Output 

Constant 

StdErrofYEst 

R Squared 

No. of Observations 

Degrees of Freedom 

X Coefficient(s) -17.840024 

Std Err of Coef. 1 SO277047 

40 

ROMP 22 PACKER TEST NO. 2 
0w.A UM- 7w-ow 

28.1859917 

18.1Q64104 

0.88445878 

20 

18 



L 

L 

Romp-22, Utopia 

RECOVERY PT-2 
Pumping Rate(gpm): 

10.41 

ds: 122.5 
t(0): 1 

Thicknes 54 

Transmissivity 0: 2.99928 

Conductivity (K): 0.05554 

Time(m) Ch 1 drawdown 
0.00 218.7 0 

0.08 218.7 0 

0.16 218.8 -0.1 

0.25 219.3 -0.6 

0.33 220.6 -1.9 

0.42 222 -3.3 

0.50 223.5 -4.8 

0.58 225.4 -6.7 

0.66 227.4 -8.7 

0.75 230.2 -11.5 

0.83 231.9 -13.2 

0.91 230.3 -11.6 

1.00 224.2 -5.5 

1.16 199.1 19.6 

1.33 149.1 69.6 

1.50 138.8 81.9 

1.66 123.6 95.1 

1.83 116 102.7 

2.00 111.3 107.4 

2.50 105 113.7 

3.00 103.8 116.1 

4.00 102.6 116.1 

6.00 102 116.7 

7.00 102 116.7 

8.00 102.6 116.1 

9.00 100.9 117.8 

10.00 101.7 117 

11.09 101.3 117.4 

12.00 101.9 116.8 

ROMP 22 PACKER TEST NO. 2 

Regression Output: 

Constant 

Std Err of Y Est 

R Squared 
No. of Observations 

Degrees of Freedom 

65.4322983 
32.4210741 

0.33042013 

15 

13 

X Coefficient(s) 6.99379043 

Std Err of Coef. 2.76127064 



Romp-22. Utopia 

DRAWDOWN PT-3 
Pumping Rate(gpm): 

43.42 

ds: 13.6 
t(0): 1 

Thickness: 97 

Transmissivity (l): 

Conductivity (K): 

Time(m) Ch 1 

0.00 194.40 

0.08 193.90 

0.16 194.50 

0.25 194.00 

0.33 194.30 

0.42 190.W 

0.50 167.40 

0.58 170.60 

0.66 170.90 

0.75 179.30 

0.83 191.10 
0.91 199.60 

1.06 208.00 

1.16 212.29 
1.33 214.80 

1.50 216.60 

1.86 217.20 
1.63 217.40 

2.00 217.60 
2.50 218.20 

3.00 218.50 

3.50 218.80 
4.00 219.00 

4.50 219.10 

5.00 219.20 
5.50 219.30 

6.00 219.40 
6.50 219.40 

7.00 219.50 

112.68166 

1.1616666 

drawdown 

0.00 

0.50 

-0.10 
0.40 

0.10 

3.50 

7.00 

23.80 

23.56 

15.10 

3.30 
-5.40 

-11.60 

ROMP 23 PACKER TEST NO. 3 
OCUA uuu)ToN e4u-SW 

-307 : : : : : : : : 
0 10 20 

TIME &ma) 
40 50 50 

Regression Output: 

-17.80 Constant -12.28429 

-20.40 Std Err of Y Est 11.744899 

-22.20 R Squared 0.2331145 

-22.80 No. of Observations 58 

-23.00 Degrees of Freedom 56 
-23.26 

-23.80 X Coefficient(s) -0.429025 

-24.40 Std Err of Coef. 0.1039848 

-24.40 

-24.60 

-24.70 

-24.60 
-24.96 

-25.00 
-25.00 

-25.10 



Romp-22, Utopia 

RECOVERY PT-3 
Fmnphg Ratc(gpm): 

43.42 

ds: 22.1 

t(0): 1 

ThiCbleSS: 97 

Tnn~mirsbityQ: 

ConductMty(K): 

Tmc(m) Chl 

0.00 219.90 0.00 

0.06 219.90 0.00 

0.16 220.30 -0.40 

0.25 220.60 -0.70 

0.33 221.10 -1.20 

0.42 221.50 -1 .w 

0.50 221.70 -1.80 

0.56 221.90 -2.w 

0.66 222.30 -2.40 

0.75 221.90 -2.00 

0.63 222.50 -2.60 

0.91 222.60 -2.70 

1.00 217.60 2.10 

1.16 207.30 12.60 

1.33 195.50 24.10 

1.50 200.90 19.00 

1.66 199.2Il 21.70 

1.93 199.30 21.60 

2.w 197.90 22.10 

2.50 19e.90 23.10 

3.W 196.60 24.00 

4.00 195.96 24.W 

6.W 196.w 23.90 

7.00 196.99 23.00 

6.00 196.10 23.80 

9.00 195.60 24.10 

10.00 195.70 24.20 

11.00 195.20 24.70 

12.00 194.50 26.40 

69.342560554 

0.7149717593 

ROMP 22 PACKER TEST No. 9 
OudA l.hssmE w-0, 

M 
I 

g g 5 5 I . . . . . I . . . . . 

:I& :I& 
01 01 1 1 10 10 100 100 TIM (rrirxles, TIM (rrirxles, 

R.qmsionCh4~: 

CCilStt;mt 

StdErrofYEsl 

RSqured 

No. of Obsmtiim 

De!geceoofFnedom 

17.296459716 

5.510565149 

0.2194630979 

15 

13 

x COcmciti(S) 0.6972910152 

Std ErrofCosf. 0.4693292517 



DRAWDOWN PT-4 
pumping Ratta(gpm): 

16.62 

dr: 50.10 

t(0): l.W 

ThiclmcS 42.00 

Tnnsnhkity(lj: 

CondudMhl w: 

Tkne(m) Chl 

0.W 83.70 

0.08 69.60 

0.16 101.70 

0.25 112.80 

0.33 i 20.20 

0.42 126.30 

0.50 133.30 

0.56 140.00 

0.64 145.60 

0.75 151.00 

0.83 157.40 

0.81 163.10 

1.00 169.10 

1.06 174.30 

1.16 179.10 

1.25 183.40 

1.33 167.40 

1.41 190.90 

1.50 194.20 

1.75 202.60 

2.06 rn6.60 

2.25 212.70 

2.50 215.30 

2.75 216.00 

3.00 217.90 

3.25 216.40 

3.50 216.70 

3.75 218.60 

4.00 219.00 

11.85 

0.26 

dmvdarm(n) 
0.W 

-6.10 

-18.00 

-29.20 

-36.50 

-42.60 

-49.60 

-56.30 

-62.10 

-67.30 

ROMP 22 PACKER Tl?8T NO. 4 
a3J.A LhEsTM 8os.937 

RsgmsionCutpti: 

-73.70 CC.nstlnt -108.61731492 

-79.40 6tdErrofYEst 11.516329632 

-65.40 RSq~ared 0.4630588966 

40.60 No. Of cbwl-vatiim 33 

-65.40 DegmfsofFmedom 31 

-88.70 

-103.70 XCocmeient(S) -3.8920322789 

-107.20 Sd ErrdCocf. 0.7627327101 

-110.50 

-116.90 

-129.00 

-lB.W 

-131.60 

433.m 

-134.20 

-134.70 

-135.00 

-135.10 

-135.30 



Romp22. Utopia 

Pumping Rts(gpm): 

16.82 

de: 103.9 

t(o): 1 

ThiCbl-ZS: 42 

RECOVERYPT-4 

TrwmissMty(T): 

C@nductMty(K): 

Time(m) Chl 

0.00 220.10 

0.08 220.10 

0.18 220.80 

0.25 221.30 

0.33 222.10 

0.42 223.20 

0.50 224.50 

0.58 225.40 

0.66 226.30 

0.75 227.40 

0.83 228.00 

0.91 228.80 

1.00 227.20 

1.18 210.50 

1.33 168.90 

1.50 140.10 

1.88 141.00 

1.83 132.80 

2.00 129.80 

2% 124.30 

3.00 124.70 

4.00 124.10 

8.00 122.00 

7.00 I 22.m 

8.00 122.40 

9.00 122.50 

10.00 123.30 

11.00 122.80 

12.M) 122.40 

5.7136387 

0.135038 
ROMP 22 PACKER TEST NO. 4 

clown 

0.00 

0.00 10 . . . . . . . . . . . . . 4 . . . . . . . . . . . . . . . . . . . . . . . . . ..____..................... 

-0.70 
-1.20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..j .._..........__................._____.................. 

-2.00 

-3.10 

A.40 
-x1. 

0.1 1 10 vm 
-5.30 TIM (rnmtes, 

5.20 
-7.30 

-7.90 RegesrionOutpul: 

-8.70 COllStlti 52.8gOJMS35 

-7.10 StdEITofYElt 28.732486333 

S.60 RSqwed 0.3mwe781 

51.20 No. ol obsemtiino 15 

71.00 Degreasof Freedom 13 

79.10 

87.20 x coel8cie.nt(s) 8.0657734725 

90.30 StdErroiCocl. 2.4471167566 

95.80 

96.00 

se.00 

s&l0 

97.90 

97.70 

97.80 

96.80 

97.30 

97.70 



L f -60.00 

$ -80.00 
3 
p1-100.00 
n 

-120.00 

-140.00 

-160.00 

ROMP 22 Utopia 
Packer Test 6,Drawdown vs. Time 

IE-1 IEO IEI IEZ lE3 

Log Time (minutes) 







ROMP 22 Utopia 
Packer Test 6, Recovery vs. Time 

1 E-2 1 E-l 

. 

1 

IEO 1El lE2 lE3 
Log time (minutes) 



ROMP22 WRAP NO. 6 

Packer T.4 NO. 6 

TestIntmrvd: 1743.1795’ 

Saturatd Thickncso: 50 

Pumping Rata(gpm): 1.7 

T=264Q,ds;(264*, .7),6673=&72~pd/ft=.W,t+H/d 

K=T/b;O.WH*lt/djS21t=0.0172ft/d 

TNWdriVi~: 6.7256107 gpd/ft 



i 



, 68.80 I 28.95 I 0.00 



ROMP 22 Utopia 
Packer Test 7, Drawdown vs. Time 

20 ( 

-20 

i -40 

3 -60 

# -80 

-100 

1 E-2 1 E-l 1EO lE1 
Time (minutes) 

lE2 lE3 



40MP 22 WRAP NO. 7 

Packer T-1 No. 7 

Tms4 Inluval: 170s ,795 

Seturatad Thickness: so 

Pumping RatMgpm): 2.13 
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LmloLMilC UELL LOG PRINTOUT StWRCE - FGS 

VELL MGER: ‘J-16783 CCUWTY - SARASOTA 

TOTAL DEPT”: 01813 FT. LDCATIGN: 1.36s R.ZOE s.31 GS 

SAMPLES - NONE LAT = 270 18114335 

LON = 820 ZOM 17s 

COMPLETIOll DATE: 16/11/93 ELEVATIOW: 35 F, 

OTHER TYPES OF LOGS AVAILABLE - CALIPER, GM, ELECTRIC, SO”IC, TG”PERAmE 

OWER,GRtLLER:SUFW9 RWP 22 (“UTOPIA”, 

WRKEO GY:HYORCGEOL001STS JOHN DECKER A 00” THC,,PSO,, (SM”J,,O) & R,CK GREG” (F 

HOLLCU STEM (LSO-34’) 

UIRELIYE WRE (34’-1204’) 

6/21/93 10 H/16/93 DRILL CUTTIWGS C1204’-1798’) 

6/20/91 TO 10/2/91 eORE FRCM SS-40 (1798’-1813’) 

SARPLES WOR TO EXCELLENT 

MYtCE CLAY FROll 18.6 TO 20.5 SLS 

0. - 18.6 opou)SC ““OIFFEREYTIATSG SA”0 AWD CLAY 

18.6 - 20.5 122HTRW HAUTHORY GROW 

20.5 - 64.7 122PCRV PEACE RIVER FM. 

64.7 - 263.0 122ARCA ARCADIA FM. 

1633.0 - 323.0 122TIJlp TAMPA MEWBER OF ARUDIA FM. 

323.0 - 373.5 122ARCA ARCADIA F”. 

18.6 - 373.5 122HTRW HAlJTHORW GROUP 

373.5 - 639. 123SUNN SLRJANNEE LIRESTOIIE 

639. - 941. 124GCAL WALA ORCUP 

941. - . 124AWK AVON PARK F”. 

0 - 

l.l- 

1.1 Sun; DARK GRAY TO MERATE DARK GRAY 

WROSITY: IYTERGRAWLAR, POSSIBLY HIGH PERXEASILITY 

GRAIN SIZE: FINE; RANGE: XEOIUI TO FINE 

RCUNGWESS: SUB-ANGULAR TO ANGULAR; X4tOIul SPHERICITY 

POOR INOURATIOU 

CEMENT TYPE(S): ORoullC MATRIX 

SEOIMEITARY STRUCTURES: WASEWE, SEOOEO 

ACCESSORY “IYERALS: PLANT REWIWS- X 

FOSSILS: DRGAWlCS 

1.7 SAW; LIGHT OLIM GRAY 

POROSITY: IWTERGRANVLAR, POSSIBLY HIGH PERHEASlLlTY 

GRAIN S12E: F,“E; RANGE: HEDIUI TO FIYE 

RUINGUESS: SUB-ARWLAR TO ANGULAR; llEGI,R, SPHERICITY 

POfX INDURATION 

SEDWEWTARY STRUCTUIIES: ,,ASSIYE, BEDDED 

ACCESSORY “IWERALS: PLANT REMAINS- X 

FOSSILS: ORGANICS 
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I i 1.7- 3 SAND; GRAYISH SROUW TO GROUWISW GRA” 

POROSITY: INTERGRANULAR, POSSISLY NIGN PERREAGILITY 

GRAIN SIZE: FINE; RANGE: REDlul TO FINE 

ROUNDNESS: SUB-ANGULAR TO ANWLAR; MD,,R, SPHERICIYY 

UNCONSOLIDATED 

CEMENT TYPE(S): ORGANIC MYRIX 

EEDIIIENTARY STRUCTURES: RASSIVE, BEDDED 

ACCESSORY RINERALS: PLANT RWINS- X, IROY STAIN- X 

PNOSPNATIC SAND- X, “EAW I(INERALS-X 

3 - 6.5 SAND; MCOERAYE GRWN YD GRAYlSN GROW 

WROSITY: INTERGRANLMJI, mSIGLY NIGN PERMABILIYY 

GRAIN SIZE: FINE; RANGE: llED1i.M TO FINE 

ROUNDNESS: SUG-ANWLAR TO ANGULAR; HEDIIM SPNERICITY 

UNCOHSDLIDATED 

CENENT TYPE(S): IROU CEMENT 

SEDIMENTARY STRUCTURES: “ASSIVE, BEDDED 

ACCESSORY MINERALS: IRON STAIN- X, HEAVY WINERALS- X 

OTHER FEATURES: FROSTED 

6.5 6.5 SAND; LIGHT REDDISH BRUIN TO YELLOUISN GRAY 

POROSITY: INTERGRANULAR, POSSIGLY NIGN PERREAGILIYY 

GRAIN SIZE: FINE; RANGE: MEDIIM TO FINE 

RCUGDNESS: SUB-ANGULAR TO ANWUR; “EDIUI SPNERICIYY 

POJR INDURATION 

CEMENT TYPE(S): CLAY RATRIX, IRON CEMENT 

SEDINENYARY STRUCTURES: “ASSIVE, INYERSEDDED 

ACCESSORY MINERALS: IROll STAIN- X, CLAY- X 

HEAW “INERALS- %, PNOSPNAYIC SAND- X 

OTHER FEATURES: FROSTED 

SPARSE PNOSPHORITE, NEAW NINERALS?, SPARSE SUGRQUOED 

FROSTED WART2 SAND, CLAYEY SAND AT GOTTQl OF SECTIM. 

as- 12.5 SAND; YELLOUISH GRAY TO PINKISN GRAY 

F‘OROSITY: INTERGRANUUUR, POSSIBLY HIGH PERHEASILITY 

GRAIN SIZE: IIEDIUI; RANGE: FINE TO HEDIU 

ROUNDNESS: SUB-ASWLAR TO ANWLAR; MEDIUI SPHERICITY 

UNCOWSOLIDATED 

SEDIKENTARY STRUCNRES: WASSIYE, BEDDED 

ACCESSORY “INERALS: PHOSPNATIC SAM,- X 

FOSSILS: ORGANICS 

12.5- 13.4 SAND: LIGHT OLIM GRAY 

POROSITY: INTERGRANULAR, POSSIBLY NIGH PERMEABILITY 

GRAIN SIZE: FINE; RANGE: VERY FINE TO MRDIIH 

ROUNDNESS: SUB-ANWLAR TO ANWLAR; llEDIul SPNERICITY 

POOR INDURATION 

CEMENT TYPE(S): CLAY MAYRIX, IRON CEMENT 

SEDIXENYA4Y STRUCTURES: NASSIM, INTERBEDDED 

ACCESSORY MINERALS: IRON STAIN- X, CLAY- X 

P”OSP”AYIC SAND- X 

OTHER FEATURES: FROSTED 

FOSSILS: ORGANICS 
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13.b 16.5 SAND; YELLWISH GRAY TO LIGNT RROuN 

PWOSITY: IWTERcRANuLAR, PoSSI8LY “IO” PERMEABILITY 

GRAIN SIZE: FINE; RARGE: VERY FINE TO HEEDIUI 

RCUNDWESS: SUB-ANWLAR TO AWWLAR; “ED,,,” SPNERICIYY 

POW IND”RAT,W 

CEUEWT TYPE(S): CLAY MATRIX, IRON CEMENT 

ACCESSORY MINERALS: IRO,I STAIN- X, CLAY- X 

PNOSPNATIC SAND- X 

OTHER FEATURES: FROSTED 

FOSSILS: FOSSIL FRAME”TS 

MOLLUSK (SHELL) FRAGXEWT A, 14.5’ AMD 16.5’. CLAYEY WART2 

SAND, IRW. 

16.5- 18.6 SAND; GRAYISH GREW TO IUOERATE YELLWISN OREE” 

WROSITY: INTERGRAMUUR 

GRAIN SIZE: FINE; RANGE: VERY FINE TO FINE 

RCUXDYESS: SUB-A”GULAR TO AWULAR; HEDIUl SPNERICITY 

POOR INDURATICU 

CUElIT TYPE(S): CLAY MATRIX, IRW CR”EWT 

SEDIBIEWTARY STRUCTURES: MASSIVE, INTERBEDDED 

ACCESSORY MINERALS: CLAY-20%. PNOSPNATIC SASD- X 

IRON STAIN- X 

OTHER FEATURES: FROSTED 

l&6- 20.5 CLAY; LIGHT BLUE GREEN TO LIGHT ORlirISN GREEW 

POROSITY: IWTER”WKlLA& LO,, PERMSASILITY 

MOERATE IliDURATI~ 

CEXEWT TYPE(S): CLAY K,TRIX 

SEDIIIEYTARY STRUCTURES: INTERBEDDED 

ACCESSORY MINERALS: WART2 SAND-IS%, IRCU STAIN- X 

PHOSPNATIC SAND- X 

OTHER FEATURES: PLASTIC 

FOSSILS: FOSSIL FRAGMENTS 

BLUE GREEW-PALE OREEW CLAY RED, MRY Fl”E WART2 SAND 

LENSES; PEACE RIVER FU?MATICU. 

20.5- 26 UWD; LIGHT GRAYISH GREEN TO LIGHT YELLOUISW GREEN 

POROSITY: INTERORA,,ULA& LW PERMEABILITY 

C&AI” SIZE: “EDIW; RA”GE: FINE TO t3RA”ULE 

ROUSDWESS: SUB-ASGULAR TO A”WuR; “EDIMI SPNERICITY 

POOR INWRATIW 

CE”ENT TYPE(S): CLAY lUTRIX 

SEDIllENTARY STRUCTURES: “ASSIVE, IYTERBEDDED 

ACCESSORY “INERALS: CLAY-30X, PNOSPNATIC GRA”EL-10% 

PNOSPNATIC SAND-20% 

OTHER FEATURES: FROSTED, GRAWLAR 

HIGHLY PNOSPNATIC (RR@,“-RLACX), MEDIW-GRAVEL SIZE !3AND. 
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26 - 30 CLAY; GRAYISH GREEN TO HCOERATE GREEN 

POROSITY: INTERGRANULAR, LO” PERHEABILITY 

KDERATE INDURATIMl 

CEHENT TYPE(S): CLAY MTRIK 

SEDIMENTARY STRVCWRES: MSSIVE, INTERBEDDED 

ACCESSORY FUNERALS: WART2 SAND- X, PNOSPNATIC SAND- % 

PNOSPNATIC GRAVEL- X, IROll STAIN- X 

OTHER FEATURES: PLASTIC 

WSln YELLDMICOERATE GREEN PLASTIC, STICKY CLAY 

INTERBEDDED SAND. 

30 - 31 SAND; IUOERATE YELLWISH GREEN TO GRAYISH OLIVE 

PCWSITY: INTERGRANULAR, LCU PERMEABILITY 

GRAIN SIZE: FINE; RANGS: VERY FINE TO FINE 

ROUNDNESS: SUB-ANGULAR TO ANGULAR; MEDIUI SPNERICITY 

WOR INDURATION 

CEMENT TYPE(S): CLAY IUTRIX 

SEDIMENTARY STRUCTURES: INTERBEDDED 

ACCESSORY MINERALS: CLAY-30%. IRON STAIN- X 

PNOSPNATIC GRAML-20%. PNOSPHATIC SAND- X 

OTNER FEATURES: PLASTIC 

FOSSILS: FOSSIL FRAG”ENTS 

GRADES FRC+l CLAY TO CLAYEY AND PNOSPNATIZED LIMESTWE 

SHELL FRAGMENTS (30.5’ TO 31’). SCME PNOSPHATIC SAND AND 

GRAVEL, REUORKED FORMATIONAL HATERIAL, DOLCUITIC LI”EBTWE 

SEAN. 

31 - 34 DOLOSTC+IE; LIGHT YELLWISH CMNGZ TO GRAYISH YELLO,, 

POROSITY: INTERGRANULAR, LM PERIISABILITY, WG,,LAR 

10-50x ALTERED; ANNEDRAL 

GRAIN SIZE: WICROCRYSTALLINE 

RANGE: VERY FINE TO HICROCRYSTALLINE; WOERATE INWRATIoI( 

CEHENT TYPE(S): PHOSPNATE CEIIENT, DOLCUITE CE”ENT 

SEDIMENTARY STRUCTURES: INTERBEDDED 

ACCESSORY MINERALS: PNOSPNATIC GRAVEL-40% 

PNOSPNATIC SAND-VI%, GUAPiTZ SAND-W%, LIHESTONE-20% 

OTHER FEATURES: GRAN”LAR, DOLWITIC 

FOSSILS: FOSSIL “OLDS 

PARTIALLY PNOSPNATIZED AND CALCAREWS DOLCWTE 

BROW-BLACK, DARK GRAY; PNOSPNATIC SAND WD GRAVEL, CNERT 

FROSTED RCUNDED WART2 PEBBLES, IRCU; HOLLUSK SWELL 

FRAGMENTS, REWRKED FCMATION MTER1AL. WEATHERING RINDS. 
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34 - 39.1 CLAY; LIGHT GRAYISH GREEN TO WOERATE YELLWISH GREEY 

PDRDSITY: IWTERGRAWLAR, LW PERHEARIl.ITY 

KOERATE IWDURATIOM 

CEMENT TYPE(S): CLA” IUTRIX, CALCILUTITE “ATRIX 

SEDIXZNTARY STRUCTURES: INTERBEDDED 

ACCESSDRY MINERALS: PHDSPHATIC MD-15% 

PHOSPHATIC GRAVEL-30x, DOLCUITE-ZD%, LIWSTOIIE-30% 

OTHER FEATURES: DOLCWTIC 

FOSSILS: MRTEGRATE 

HIGHLY PHOSPSATIC, PWDSPIIATIC LIHESTOYE, RUBBLE LC,,E 

(31-39.1’). 

59.1- 42.5 CALCILUTITE: LIGHT GRAYISH GREEN TO LIGHT GREENISH GRAY 

42.5- 45 

45 - 4a 

PWOSITY: IYTERGFMULAR, LW pERHEAGILITY, PIN POINT WGS 

GRAIN TYPE: CALCILUlITE 

HDDERATE INDURATIOX 

CEHFM TYPE(S): CLAY IIATRIX, CALCILUTITE “ATRIX 

PUOSPHATE CRUElIT 

SEDIHEKWTARY STRUCTURES: INTERBEDDED 

ACCESSORY MINERALS: SPAR- X, PIIOSPHATIC GRAVEL- X 

DDLDHITE- X, PHOSPHATIC W- X 

OTHER FEAT”RES: DOLCMITIC 

FOSSILS: FOSSIL llDl.DS 

HARLY, CLAYEY CALCILUTITE. 

CLAY; WOERATE YELLDWSH GREEN TO GRAYISH GREEN 

POROSITY: INTERGRANWAR, LW PERNEASILITY 

WERATE IWDURATIOX 

CERENT TYPE(S): CLAY MATRIX, CALCILUTITE “ATRlX 

SEDIMENTARY STRUCTURES: INTERBEDDED 

ACCESSORY MINEPALS: PWSFWTIC SAMi-15%. WART2 SAW- % 

OTHER FEATURES: CALCARECW, PLASTIC 

FOSSILS: NO FOSSILS 

LIMESTCUE: 

WROSITY: MTERGRAWUUR, WLAR, YDLDIC 

GRAIW TYPE: RICGEWIC, CALCILUYITE 

GCCG INWRATIoI( 

CEMENT TYPE(S): CALCILUTITE MTRIX, CLAY,MATRIX 

PHDSPHATE CEMENT 

SEDIMEWTARY STRUCTURES: INTERBEDDED 

ACCESSORY MINERALS: PHOSPHATIC SAND- %, DDLMITE- % 

CLAY-30%. WART2 SAND- X 

OTHER FEAWRES: CALCAREWS. SFECXLED 

FOSSILS: FOSSIL LKlLDS 

lNTEREEDDED LIMESTWE AND GRAY-GREEN CLAY; WGGY, “OLDIC 

PHOSPHATIC LIMESTONE. 

( i. 
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46 - 60.5 CLAY: GRAYISH GREEN TO GREENISH GRAY 

POROSITY: INTERGRANULAR, LW PERMEABILITY 

WOERATE INDUPiATIC+, 

CEMENT TYPE(E): CLAY ItATRIX, CALCILUTITE MATRIX 

SEOIHENTARY STRUCTURES: INTERBEDDED 

ACCESSORY NINERALS: PNOSPNATIC SAND- X, CALCILUTITE- X 

WART2 SAN+ x 

OTHER FEATURES: CALCARECUS, PLASTIC 

FOSSILS: m, FOSSILS 

INTERBEDDED CLAY ARD IURLY-CLAYEY CALCILUTITE, SLIGHTLY 

DOLCUITIC. 

60.5- 64.7 CALCILUTITE; YELLWISN GRAY TO PINKISH GRAY 

POROSITY: INTERGRANULAR, LOU PERMEASILITY, PIN POINT WGS 

GRAIN TYPE: CALCILUTITE 

I*X)ERATE IWDWTIOll 

CEMENT TYPE(S): CLAY MATRIX, CALCILUTITE “ATRIX 

PHOSPHATE CE”ENT 

SEDIMENTARY STRUCTURES: INTERBEDDED, “ASSWE, “OTTLED 

ACCESSORY MINERALS: PNOSPNATIC SAND-IS%, CLAY-45% 

DUARTZ SAGD- X 

OTHER FEATURES: CALCAREOUS, SPECKLED 

FOSSILS: FOSSIL WCDS 

INTERBEDDED CALCILUTITE AND HCOERATE YELLCUISN GREEN CLAY. 

64.7- 69.3 CALCILUTITE; LIGHT GREENISH GRAY TO LIGHT GREENTSN GRAY 

POROSITY: INTERGRANULAR, LO,, PERNEASILITY, PIN POINT “UGS 

GRAIN TYPE: CALCILUTITE, SIOGENIC 

Mm INDURATION 

CENENT TYPE(S): CLAY “ATRIX, CALCILUTITE KATRIX 

PHOSPHATE CEMENT 

SEDIMENTARY STRUCTURES: INTERBEDDED, HDTTLED. MSSIVE 

ACCESSORY MINERALS: PNOSPNATIC SAND-10x. CLAY- X 

PNOSPNATIC GRAVEL- X, WART2 !+ANO- X 

OTHER FEATURES: CALCAREOUS, SPECKLED 

FOSSILS: FOSSIL “OLDS 

INTERBEDDED CLAY AND PNOSPNATIC CALCILUTITE, ARCADIA 

FORIUTIW TOP. 

69.3- 70.7 CLAY; YELLWISH GRAY TO LIGHT GREENISN GRAY 

POROSITY: INTERGRANULAR, WGULAR; POW INDURATIOU 

CEMENT TYPE(S): CLAY IUTRIX, CALCILUTITE “ATRIX 

SEDIMENTARY STRUCTURES: INTERSEDDED, mTLED 

ACCESSORY MINERALS: CALCILUTITE-4D%, PNOSPNATIC SAND- X 

OTHER FEATURES: CALCARECUS 

FOSSILS: FOSSIL I*)LDS 
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m.7- 7b CALCILUTITE; LIGHT GREEYISH GRAY TO PINKISH GRAY 

WROSITY: INTERGRANULAR, PIN POINT WOS, NOLDIC 

GRAIN TYPE: BIOOENIC, CALCILUTITE 

ram INDURATION 

CEMENT TYPE(S): CALCILUTITE MATRIX, PHOSPHATE CS”ENT 

CLAY MATRIX 

SEDIllENTARY STRUCTURES: INTERBEDDED 

ACCESSORY MINERALS: CLAY- X, PNOSPNATIC SAND- X 

GUARTZ SAX+ X, PNOSPNATIC GRAVEL- X 

OTHER FEATURES: CALCAREOUS, SPECXLED 

FOSSILS: FOSSIL lyl,.DS 

WADES TO CALCILUTITIC CLAY, SLIGHTLY DOLCMIYIC, NIGNLY 

PNOSF’NATIC. 

74 - 74.6 CLAY; DARK GRAYISH GREEN TO LION1 GRAYISN GREEN 

POROSITY: INTERGRANULAR, LOU PERKEASILITY; GOCO INCUFzATION 

CEHENT TYPE(S): CLAY KhYRIX, CALCILUTITE MTRIX 

DDLCHIYE CEtlENT 

SEDI”ENTARY STRUCTURES: INTERBEDDED 

ACCESSORY MINERALS: PHOSPNATIC SAND- X, UJARYZ SAND- X 

OTHER FEAYURES: PLASTIC, CALCAREOUS 

FOSSILS: ORWNICS 

74.6- 83.7 CALCILUTIYE; PINKISH GRAY TO LIGHT GREENISH GRAY 

F’OROSITY: INTERGRANULAR, PIN POINT WGS, HDLDIC 

GRAIN TYPE: SIOGENIC, CALCILUTIYE 

uyx) INDURATICU 

CE”ENY TYPE@,: CALCILUTITE “AYRIX, DOL(IIIYE CR”E,,, 

PHOSPHATE CEMENT 

SEDIRENTARY STRUCTURES: INTERBEDDED, RASSIVE, WlTTLED 

ACCESSORY MINERALS: PHOSPNATIC SAND- X, WART2 SAND- X 

OTHER FEATURES: CALCARECUS, SPECKLED 

FOSSILS: FOSSIL MLDS, FOSSIL FRAMENTS 

SLIGHTLY DOLMITIC, RECCHES LESS PNOSPXATIC NEAR SOYYCH OF 

SECTION; LOV PERIISARILITY, SPECKLED YIYN SROUN AND BLACK 

PHOSPHAYIC SAND. 

83.7- 87 CALCILUTITE; LIGHT GREENISN GRAY TO LIGHT GREENISN GRAY 

WRDSITY: INTERORANULAII, WGULAR, PIN WIN1 WW 

GRAIN TYPE: CALCILUTITE 

GOCO INDURATION 

CEIIENT TYPE(S): CLAY “ATRIX, CALCILUTITE RATRIX 

DOLCMIYE CERENT 

SEDIllENTARY STRUCTURES: INTERBEDDED 

ACCESSORY MINERALS: CLAY- X, PNOSPNATIC SAND- X 

CMRTZ SAND- X 

OTNER FEATURES: DOLCMITIC 

FOSSILS: ORGANICS 

CLAY-FILLED WGS, GRAY GREEN-GRAYISH YELLOV GREEN CLAY 

@FiGANIC CLAY>. 
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87 - 9G.8 CALCILUTITEi LIGHT GREENISH GRAY 10 PINKISN GRAY 

WROSITY: INTERGRANULAFi, WGULAR, UOLDIC 

GRAIN TYPE: CALCILUTITE, SIOGEYIC 

GOCO INDURATION 

CEMENT TYPE(S): DOLCUITE CEMENT, CALCIL”lIlE MATRIX 

SEDIMENTARY STRUCTURES: INTERBEDDED 

ACCESSORY MINERALS: LIHGSlO)(E-lD%, PNOSPNATIC SAND- X 

PHOSPNATIC GRAVEL-10%. DOLCMTE-4D% 

OTHER FEATURES: DOLQlIlIC 

FOSSILS: FOSSIL MOLDS, FOSSIL FRAGHRNTS 

XOTTLED Al TOP OF SECTIW; DDLQIITIC, NINIERCUS PNOSPNATIC 

PEBBLES AND GRAVEL Al EOTTCM OF SECTION, SCM VERTICAL AND 

HORIZONTAL FRACTURES, I*DERAlE YELLCWISN GREEN CLAY-FILLED 

WIGS, SILICA SAND. 

9&G- 107.3 CALCAREWITE; LIGHT GRAY TO VERY LIGHT GRAY 

POROSITY: IWlERCRAWLAFz, MDLDIC 

POSSIBLY NIGH PERMEABILITY 

GRAIN TYPE: BIOCENIC, CALCILUlIlE 

WERATE INDURATION 

CE”EN1 TYPE(S): CALCILUTITE UATRIX 

SEDIMENTARY STRUCTURES: INTERBEDDED, MASSIVE 

GRADED BEDDING 

ACCESSORY “IWERALS: PHOSPGATIC SAIi+lSX 

PHOSP”AlIC GRA”EL- X, WART2 SAXD- X, CALCILUTITE-20% 

OTHER FEATURES: CALCAREUJS, SPECKLED 

FOSSILS: FmSIL WILDS, FOSSIL FRAGMENTS, WOLLUSKS 

GRADES TO VERY LIGHT GRAY CALCILUlIlE. 

107.5 I23 CLAY; MRY LIGHT GREEN 10 LIGHT YELLWISH GREEN 

POROSITY: INTERGRANULAR, LOU PERHEAEILITY 

XCOERATE INDURATIOX 

CEMENT TYPE&S,: CLAY MATRIX, CALCILUTITE MATRIX 

SEDI”ENlARY STRUCTURES: INTERSEDDRD 

ACCESSORY MINERALS: PHOSPHATIC SAND-ID%, CALCILUTITE- % 

WART2 SAXD- %, DOLCMITE- X 

OTHER FEATURES: PLASTIC, SPECKLED 

FOSSILS: FOSSIL MLDS 

GRADES FROW CLAYEY CALCILUlIlE 10 DOLCUITIC PNOSPNATIC CLAY 

VHICH IS INTERBEDDED UITN PXOSPGATIC CALCILUTITE. 

123 - 125 CALCAREYITE; VERY LIGHT GREEN 10 LIGNT GREENISH GRAY 

POROSITY: INTERGRANULAR. MOLDIC 

GRAIW TYPE: SICGENIC. CALCILUTITE 

Gem 1NDuRA11Gu 

CEllEW, TYPECS,: DOLCWTE CRXENT, CALCILUTITE MATRIX 

SRDIWENTARY STRUCTURES: INTERBEDDED 

ACCESSORY XINERALS: PSDSPILATIC SAUD- X, DOLCMITE- X 

FOSSILS: FOSSIL “OLDS, SRYOZOA, FOSSIL FRAAOIQNTS. WLLUSKS 

GRADES 10 A YELLCUISN GRAY DOLCUITIC CALCILUlIlE. 



PaBe 9 (Id-167B3> 

125 - 127 CLAY: DARK GRAYlSW GREEW 

POROSITY: INTERGFzANULAR, ‘0” PERMEABILITY 

mERATE INDVRATlCU 

CEMENT TYPE(S): WLCUITE CWBNT, CALCILVTtTE MA,R,X 

SEDIMENTARY STRUCTURES: INTERBEDDED 

ACCESSORY MINERALS: PNOBPNATIC SAND- X 

PNOSPGATIC GRAVEL- X, DOLCWTE- X, GUARTZ SAW- X 

OTGER FEATURES: DOLOWTIC 

FOSSILS: CWANICS 

127 - 129.1 CNERT; DARK GREENISH GRAY 

WROSITY: NOT OBSER’JEO; GWG IWVRATION 

CEUENT TYPE(S): SILICIC CEMENT 

SEDIMENTARY STRUCTURES: INTERBEDDED 

ACCESSWY MINERALS: CALCILUTITE-35%. CLAY-25% 

PHoSPHAT1(: BAND- x 

OTHER FEATURES: WY 

INTERBEDDED CHERT, DARK YELLOUISH CLAY AGD FOSSILIFERWB 

CALCARENITE. 

129-l- 135 CLAY; LIGHT GRAYISH GREEN TO GREENISH GRAY 

WROSITY: INTERGRANULAR, LOU PERMEABILITY 

WOERATE INDVRATlCG 

CEMENT lYPE(S): DOLCWTE CEMGNT, CALCILVTITE MATRIX 

SEDHENTARY STRVCTUUES: INTERBEDDED 

ACCESSORY MINERALS: CALCILUTITE- X, DOLCF‘ITE- X 

PNOSPNATIC SAGD- x, WART2 BAND- x 

OTHER FEATURES: OOLo1117lC 

FOSSILS: NO FOSSIL.5 

INTERBEDDED’CLAY AND LIGHT GREENISH GRAY WLCMTlC 

CALCILVTITE. 

135 - 135.3 CNERT; DARK GREENISH GRAY 

POROSITY: NOT OBSERVED; GoaD INDURATloU 

CEMENT TYPE(S): BILICIC CEMENT 

SEDIMENTARY STRUCTURES: INTERBEDDED 

FOSSILS: NO FOSSILS 

135.3- 139 CLAY; LIGHT GRAYISH GREEN TO GRAYISH GREEN 

POROSITY: INTERGRANULAR, LW PERMEABILITY 

WQ)ERATE INDVRATICU 

CEHENT TYPEW: DOLDWITE CEMENT, CALCILVTITE MATRIX 

SEDIMENTARY STRUCTURES: INTEREEODED 

ACCESSORY MINERALS: PNOSPGATIC SAND- X, CALCILUTITE-JO% 

DOLOIIITE- X 

OTHER FEATURES: DOLoI(lTIC 

FOSSILS: NO FOSSlLB 

INTERBEDDED CLAY AND LlGHT GREENISN GRAY OOLCWTIC 

CALCILVTITE; ORGANICS? 
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139 - 141 CALCARENITE; LIGHT GREENISH GRAY TO DARK GREENISH YELLW 

PMOSITY: INTERGRANUUR, )*KDIC 

POSSIBLY HIGH PERMEABILITY 

GRAIN TYPE: SIOGENIC, CALClLUYIYR 

MODERATE INDURATION 

CEMRNT TYPE(S): DOLCSIITE CEMENT, CALCILUTITE “AYRIX 

CLAY “AYRIX 

SRDMENYARY STRUCTURES: INYERREDDED 

ACCESEORY MINERALS: PNOSPNATIC SAND- X 

PHOSPNAYIC GRAVEL- X, CLAY- X 

OTHER FEATURES: DOLCUITIC 

FOSSILS: FOSSIL MOLDS, FOSSIL FRAGMENYS, MDLLUSKS 

141 - 142 CHERT; SROUNISH GRAY TO PINKISH GRAY 

POROSITY: INTERGRANULAR, LO” PER”EASILITY; GDCD INDURAYIW 

CEMENT TYPE(S): SILICIC CR”ENT, CALCILUYITE “ATRIX 

SEDIMENTARY STRUCTURES: INTERSEDDEO. BRRCCIATEO. “0,YLED 

ACCESSORY MINERALS: CLAY- X, DOLOWITE- X 

PHOSPNATIC SAND- x 

OTHER FEATURES: DOLCMIYIC 

FOSSILS: NO FOSSILS 

INTERBEDDED CHERT, CLAY AND DOLCUITE - VERY LOU WROSITY. 

142 - 147.3 CALCILUTITE; LIGHT YELLCAIISH GREEN TO LIGHT GREENISH GRAY 

PWtOSIYY: INTERGRANULAFi, LW P-ILIYY 

GRAIN TYPE: CALCILUYITE 

HCOERATE INDURATION 

CEHENT TYPE(S): CLAY W.TRIK, DOCOWITE CG”ENY 

SEDIHENTARY STRUCTURES: INTERBEDDED 

ACCESSORY MINERALS: PHOSPNATIC SAND- X 

OTHER FEATURES: DOLOI(IYIC 

FOSSILS: NO FOSSILS 

147.3- 148 CLAY; LIOHT YELLWISH GREEN TO VERY LIGHT GREEN 

POROSITY: INTERGRAWULAR, LW PERMASILITY 

MOERATE INDURATION 

CEYENT TYPE(S): CLAY RATRIX, DOLDWITE CEHRNY 

SEDIMENTARY STRUCYURES: INTERBEDDED 

ACCESSORY MINERALS: PNOSPGATIC SAND- X 

OTHER FEATURES: DOLOIIYIC 

FOSSILS: NO FOSSILS 
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148 - 154.3 CALCARENITE; YELLWISH GRAY TO LIGHT GREENISN GRAY 

POROSITY: INTERGRANULAFz, “OLDIC 

POSSIBLY HIGH PERMEABILITY 

GRAIN TYPE: BIOGENIC, CALCILUTITE, SKELETAL 

GOCG INDURATION 

CEIIENT TYPE(S): DOLOYITE CEMENT, PHOSPHATE CE”ENT 

SILICIC CEUENT 

SEOWENTARY STRUCTURES: INTERBEDDED, BIOTURBATED 

ACCESSORY MINERALS: CALCILUTITE- X, PNOSPNATIC SAND- X 

CHERT- X, PHOBPNATIC GRAML- X 

OTHER FEATURES: DOLCWTIC 

FOSSILS: FOSSIL FRAGWNTS, FOSSIL “DLDS, “OLLUSKS 

WORM TRACES 

SME BROW-GRAY CHERT, BIOTURBATED, GRAML SI7.E PNOSPNATE 

GRADES TO A YELLWISH GRAY DOLCUITIC CALCILUTITE, “IT” 

PHOSPNATIC AND SILICA !WlO. 

1!34.3- 156.7 CALCILUTITE; LIGNT GREENISH GRAY TO LIGNT GREENISN GRAY 

PCWSITY: INTERGRANULAR, LO” PERMABILITY 

GRAIN TTPE: CALCILUTITE 

GOCO INDURATION 

CEMENT TYPE(S): CALCILUTITE MATRIX, DOLCUITE CEWENT 

ACCESSORY MINERALS: PHOSPNATIC SAND- X 

PHOSPHATIC GRAVEL- X 

OTHER FEATURES: DOLWITIC 

FOSSILS: NO FOSSILS 

156.7- 157.7 CLAY; GRAYISH GREEN TO DARK GREENISH GRAY 

WROSITY: INTERGRANULAR, LOU PERMABILITY, “OLDIC 

mERATE INDURATION 

CE”ENT TYPE(S): CALCILUTITE “ATRIX, DOLOWTE CEMENT 

SEDMENTARY STRUCTURES: INTERBEDDED, BIOTURBATED 

ACCESSORY “INERALS: PNOSPNATIC SAND- X 

PHOSPHATIC GRAVEL- X 

OTHER FEATURES: PLASTIC, DOLCWTIC 

FOSSILS: ORGANICS, FOSSIL FRAGIIENTS 

157.7- 158.7 CALCILUTITE; LIGHT GREENISH GRAY TO PINKISH GRAY 

POROSITY: INTERGRANUM, LO” PERMABILITY 

GRAIN TYPE: CALCILUTITE 

Goco INDURATION 

CEYENT TYPE(S): CALCILUTITE “ATRIX, DMCNITE CEMENT 

CLAY “ATRIX 

SEDIMENTARY STRUCTURES: INTER8EDDED 

ACCESSORY HINERALS: PHOSPHATIC SAND- X 

OTHER FEATURES: DOLCMITIC 

FOSSILS: NO FOSSILS 



158.7- 166.5 CLAY; LIGHT GREENISH GRAY TO LIGHT GREEN 

maomY: INTERGRANULAR, Lou PER~GASILIYY 

HCOERATE INDURATIC,, 

CEUENT TYPE(S): CALCILUTITE MATRIX, DOLCWTE CE”GNy 

SEDIUENTARY STRUCTURES: INTERBEDDED 

ACCESSMIY “INERALS: PNOSPNATIC SAND- X 

OTHER FEATURES: DOLO”IyIC, PLASTIC 

FOSSILS: NO FOSSlLS 

166.5- 169.4 CALCILUTITE; GREENISH GRAY 

WROSITY: INTERGRANULAR, LO” PER,IEAGILI,Y 

GRAIN TYPE: CALCILUTITE 

WOERATE INDURATlON 

CWENT TYPE(S): CALCILUTITE MATRIX, DOLCWTE CEllEN, 

SEDIRENTARY STRUCTURES: INTERREWED, WYTLED 

ACCESSORY MINERALS: CLAY-W%, PNOSPNATIC GRAVEL- X 

PHOSPNATIC SAND- X, WART2 SAND- X 

OTHER FEATURES: DOLMITIC, SPECXLED 

FOSSILS: NO FOSSILS 

lNTERREDDED CALClLUTITE AND CLAY-IYIITLED APPEARANCE 

CLAY-FILLED WGS. 

1b9.b- 17D.l CLAY; LIGHT GREENISH GRAY TO LIGHT GREEN 

POROSITY: INTERGRANULAR, LO” PERKARILITY 

IOERATE INDURATICU 

CEMENT TYPE(S): CALCILUYITE WITRIX, DOLQllTE “BEN, 

SEDIMENTARY STRUCTURES: INTERBEDDED 

ACCESSORY MINERALS: PHOSPNATIC SAND- X 

PNOSPHAYIC GRAML- X, WARY2 SAND- X 

OTHER FEATURES: DOLOIIIYIC, PLASTIC 

FOSSILS: NO FOSSILS 

17D.l- 174.8 CALCILUTITE; LIGHT GREENISH GRAY TO YELLWISH GRAY 

POROSITY: INTERGRANULAR, LOU PERREASILITY, WLDIC 

GRAIN TYPE: CALCILUTITE 

Gom INDURATION 

CEMENT TYPE(S): CALCILUYITE MATRIX, DOLOllITE CE”ENT 

SEDIMENTARY STRUCNRES: INTERBEDDED 

ACCESSORY HINERALS: CLAY-21%. PNOSPRATIC GRAVEL- X 

PHOSPNATIC SAND- x, GUARTZ SAND- x 

OTHER FEATURES: DOLCWTIC 

FOSSILS: NO FOSSILS 

INTERBEDDED UITH GREEN CLAY. 
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V&.8- 170.3 CLAY; DARK YELLWIEH GREEN TO MOERATE GREEN 

WROSITY: INTERGRANULAR, LW PERMABILITY 

IYX)ERATE I”D”RATIW 

CEMENT TYPE(S): CALCILUTITE MATRIX, DOLC,,ITE CE”ENT 

SEDIMENTARY STRUCTURES: INTERBEDDED 

ACCESSWY HINERALS: PNOSPNATIC GRAVEL- X 

PNOSPNATIC SAND- X, WARTF. BAND- X 

OTHER FEATURES: DMCMITIC, PLASTIC 

FOSSILS: ND FOSSlLS 

ABUSDANT PNDSPNATIC SAND, GRAVEL. 

V&3- 1%‘ CALCILUTITE; YELLWISN GRAY TO LIGHT WlEENlSN GRAY 

POROSITY: INTERGRANULAR, LW PERNEABILITY, FRACTURE 

GRAIN TYPE: CALCILUTITE 

RCOERATE INDURATIOU 

CEMENT TYPE(S): CALCILUTITE MATRIX, DOLCMITE CE”ENT 

SEDIRENTARY STRUCTURES: INTERBEDDED, “OTTLED 

ACCESSORY MINERALS: CLAY-45%. PNOSPNATIC EM- X 

PNOSPNATIC ORAVEL- X 

OTHER FEATURES: DOLCUITIC, PARTINGS 

FOSSILS: NO FOSSILS 

184 - 185.3 AS ABOVE 

GRAYISH-GREEY CLAY SEAM AT 181.5’; GRADES TD A DOLC,,ITIC 

AND CALCILUTITIC CLAY; SCME PHOSPHATE GRA”EL; SCM 

CLAY-FILLED WGS. 

165.3- 189.4 CALCILUTITE; YELLWISN GRAY TO LIGHT GREENISH GRAY 

POUOEITY: INTERCMYULAR, LW PERXEABILITY 

GRAIN TYPE: CALCILUTITE 

OOQ) INDURATION 

CEMENT TYPE(S): CALCILUTITE lL4lRIX, DOLC+,ITE CE”ENT 

SILICIC CEMENT 

SEDIMENTARY STRUCTURES: INTERBEDDED, MOTTLED 

ACCESSORY MINERALS: CNERT-05%. PNOSPNATIC GRAVEL- X 

PHOSPNATIC SAND- %, WART2 SAND- X 

OTHER FEATURES: DOLOMITIC 

FOSSILS: NO FOSSILS 

ERWN TO BLACK CNERT <185.5’>(198.6’); WCGY AT BOTTOM OF 

SECTION. 

lB9.4- 193 CLAY; LIGHT GREENISH GRAY TO GREENISH GRAY 

POROSITY: INTERGRANULAR, LW PERIIEABILITY 

HCOERATE INDURATION 

CEMENT TYPE(S): CALCILUTITE RATRIX, DOLCUITE CEMENT 

SEDMENTARY STRUCTURES: INTERBEDDED 

ACCESSORY MINERALS: PNOSPHATIC GRAVEL- X, QUARTZ SAND- X 

CALCILUTITE- X 

OTHER FEATURES: DOLCMITIC, PLASTlC 

FOSSILS: NO FOSSILS 



PAGO 14 w-16783) 

1% - 195.1 CALCILUTITE; LIGHT GREENISN GRAY TO GRAYISH GREEN 

POROSITY: INTERGRANULAR, LO” PER”EARILITY 

COW INDURATION 

CEMENT TYPE(S): CALCILUTITE NATRIX, DOLCMTE CE”ENT 

SEDIMENTARY STRUCTURES: INTERBEDDED 

ACCESSORY MINERALS: PNOSPNATIC GRAVEL- X 

OTHER FEATURES: DCiWITlC, PARTINGS 

FOSSILS: BARNACLES 

l%.l- 205 CLAY; LIGHT GREENISH GRAY TO GRAYIS” GREEN 

WROSITY: INTERGRANULAR, LO,, PER”EAGILITY 

KOERATE INDURATION 

CGXENT TYPE(S): CALCILUTITE KATRIX, WLC,,ITE CE”EN, 

SEDIMENTARY STRUCTURES: INTER-ED 

ACCESSORY RINERALS: PNOSPNATIC GRAYEL- X 

OTHER FEATURES: DOLCUITIC, PLASTIC 

FOSSILS: NO FOSSILS 

SPARSE PNOSPNATIC SAND, STICXY. 

- M8.5 CALCILUTITE; LIGHT GREENISN GRAY TO LlGNT GREENISH GRAY 

POROSITY: INTERGRANULAR, LOU PERREAGILITY 

GOCO INDURATION 

CENENY TYPE(S): CALCILUTITE MATRIX, OOLCWTE CE”ENT 

SEDIMENTARY STRUCTURES: INTERGEODED 

ACCESSORY MINERALS: PHOSPNATIC GRAYRL- X 

OTHER FEATURES: DOLWITIC 

FOSSILS: NO FOSSILS 

ZGG.!b 209.3 CLAY; GRAYISH GREEN 

POROSITY: INTERGRANULAR, LOU PER”EAGILI,Y 

MOERATE INDURATION 

CEMENT TYPE(S): CALCILUTITE NATRIX, DOLWITE CE”ENT 

SEDIMENTARY STRUCTURES: INTERBEDDED 

ACCESSORY RINERALS: PHOSPNATIC G,WEL- X 

OTHER FEATURES: PLASTIC 

FOSSILS: NO FOSSILS 

209.3- 210 CALCILUTITE; YELLOUISN GRAY TO LIGNY GREENISH GRAY 

WROSITY: INTERGRANULAR, LOV PERMEABILITY 

GRAIN TYPE: CALCILUTITE 

MQ) INDURATION 

CEMENT TYPE(S): CALCILUTITE NATRIX, DOLDWITE CEWENT 

SEDIUENTARY STRUCTURES: INTERGEDDEO 

ACCESSORY MINERALS: PNOSPNATIC GRAML- X 

FOSSILS: NO FOSSILS 

210 - 211.5 CLAY; LIGNT GREEN TO LIGHT GRAYISN GREEN 

POROSITY: INTERGRAGULAR, LOU PERWAGILITY 

WOERATE IMURATIC# 

CWENT TYPE(S): CALCILUTITE MTRIX, DOLCMITE CE”EN, 

SEDIMENTARY STRUCTURES: INTERGEDOED 

OTHER FEATURES: PLASTIC, CALCARECUS 

FOSSILS: NO FOSSILS 
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I i’ i!ll.S- 211.6 OOLDSTCWE; YELLDUISH GRAY TO LIGHT GREEYISW GRAY 

POROSITY: INTERGRANULAR, LO” PERWAGILITY; 50-90X ALTERED 

ANNEORAL 

GRAIN SIZE: HICRGCRYSTALLINE 

‘RANGE: CKYPTDCRYSTALLINE TO WCRCCRYSTALLINE 

Goco INOURATIGR 

CEMENT TYPE(S): DDLCWTE CEXRNT 

SEOIXENTARY STRUCTURES: INTERGRODEO 

ACCESSCRY l4INERAl.S: PNCSPNATIC GRAVEL- X, GUARTZ SAND- X 

FOSSILS: NO FOGSILS 

211.8- 212.3 CLAY; LIGHT YELLWISN GREEN TO LIGHT GREENISH GRAY 

POROSITY: INTERGRANULAR, LD” PERMEA8ILITY; Urn INDURAyIQ( 

CEMENT TYPE(S): CALCILUYITE MATRIX, DDLCWTE CGXENY 

SEOI)IENTARY STRUCYMES: INTER8EDOE0, IWTLED, BRECCIATED 

ACCESSORY MINERALS: PNGSPNATIC GRAVEL- X 

OTHER FEATURES: PLASTIC, CALMEW! 

FOSSILS: NO FOSSILS 

KIlTLEO AND GRECCIATED APPEARANCE AT TOP OF SGCTIW. 

212.3- 215 CLAY; LIGHT GFAYISN GREEN TO GRAYISH GREEN 

WRDSIYY: INTERCRAXULAR, LOU PERNGAGILITY 

WOERATE INOlJRATIOU 

CSXENT TYPE(S): CALCILUTITE MATRIX, DMCUITE CEMENT 

SSDIXENYARY STRUCYURES: INYERSRDDEO 

ACCESSORY “INERALS: WARY2 SAND- X 

OYNER FEATURES: PLASTIC 

FOSSILS: NO FOSSILS 

215 - 218.5 CLAY; LIGHT GREENISH GRAY 10 LIGHT GRAYISN GREEN 

POROSITY: INTERGRAWLAFz, LW PERMEAGILIlY 

“COERAYE INDURATION 

CEMENT TYPE(S): CALCILUYITE NATRIX, OOLCUITE CEHENl 

SEOIHENTARY STRUCTURES: INTERSEDDED 

ACCESSORY MINERALS: WART2 SAND- X 

OTHER FEATURES: PLASTIC 

FOSSILS: ND FOSSILS 

218.5- 223 CLAY; LIGHT GREENISH GRAY TO LIGHT GREENISH GRAY 

PCGMI,Y: INTERGRAWLAR, LO” PERXRAGILITY 

RWERATE INOURATIGN 

CENENT TYPE(S): CALCILUTITE XATRIX, DOLWITE CEMENT 

SEOIXENTARY STRUCTURES: INTERSEDOEO 

OTHER FEATURES: PLASYIC 

FOSSILS: NO FOSSILS 

I ‘, 



- 229.1 CALCILIJTITE; YELLOUISH GRAY TO “NITE 

POROSITY: INTERGRANULAR, PIN WIN, ‘&GE, FRACTURE 

GRAIN TYPE: BIOCENIC, CALCILUTITE 

WOERATE INDURATICM 

CEUENT TYPE(S): CALCILUTITE MATRIX, DOLCWTE CEIlENt 

SEDIMENtmY STRUCTURES: INTERBEDDED 

ACCESSORY HINERALS: CLAY-.?O%, PNOSPNATIC BAND- % 

PNOSPNATIC WIAVEL- X, QUARTZ SAND- X 

OTHER FEATURES: DOLC+,ItIC 

FOSSILS: FOSSIL “DLDS 

INTERBEDDED GREEN YELLCU CLAY AND CLAYEY CALCILUtltE 

CLAY-FILLED HORIZONTAL FRACTURE, BCUE PNOSPNATIC PEBBLES. 

229.1- 333.1 CLAY; IKOERATE YELLWISN GREEN TO LIGNT GREENISH GRAY 

POROSITY: INtERORANULAR, LOU PERMEABILITY 

KCJERATE INDURATICW 

CEUENT TYPE(S): CALCILUtIlE IIATRIX, WLCUItE CE”ENt 

SEDIUENTARY STRUCTURES: INTERBEWED, STREAXED, “OttLED 

ACCESSORY MINERALS: PHOSPHATIC BAJB- X, WART2 SAND- X 

OTHER FEATURES: PLASTIC 

FOSSILS: NO FOSSILS 

E33.1- iT8.5 CALCARENITE; YELLOUISN GRAY TO “NITE 

POROSITY: IWtERGFcAlNLAR, FRACtME 

POSSIBLY HIGH PERMEABILITY 

GRAIN TYPE: CALCILUtItE 

RCCIERATE INDURATION 

CERENT TYPE(S): CALCILUTITE MTRIX, DOLOXITE CEXENT 

SPARRY CALCITE CEXENT 

SEDIMENTARY STRUCTURES: INTERBEDDED 

ACCESSORY MINERALS: PNOSPSATIC SAND- X 

PHOSPHATIC GRAVEL- X, WARTZ SMD- X, SPAR- X 

OTHER FEATURES: CALCAREOUS 

FOSSILS: NO FOSSILS 

CALCITE-FILLED HORIZOUTAL FRACNRE; TOP OF SE- 

TRANSHISSIVE ZOWE MORE PERXEABLE TNAM ABOW! SECTICU. 

%3&S- 363.5 CALCARENITE; LIGHT BROW TO YELLWIBH GRAY 

POROSITY: INTERGRANULAR, WGULAR 

POSSIBLY NIGH PERXEABILITY 

GRAIN TYPE: BIOGENIC, CALCILUtItE 

POOR INDURAtID# 

CEMENT TYPE(S): CALCILUTITE “ATRIX 

SEDIMENTARY STRUCTURES: INTERBEDDED 

ACCESSORY MINERALS: PNDSPNATIC BAND-05%. CUARYZ SAND-40x 

PXOBPNATIC GRAVEL- X 

OTHER FEATURES: GRAMJLAR, CALCAREWS 

FOSSILS: FOSSIL FRAG”ENtS, FOSSIL IY)LDS 

TRANSHISSIVR, WGGY AND MOLDIC POROSITY, WLLUSX I(OLDS 

WART2 BANDY. 
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343.5- 265 SANDSTONE; YELLOUISH GRAY TO YELLOWSH GRAY 

POROSITY: INTERGFzANULM, HDLOIC 

POSSIELY HIGH PERMEABILITY 

DRAIN SIZE: FINE; RANGE: VERY FINE TO MDIW 

“BOIUI SPHERICITY; POOR INDURATIoll 

CEHENT TYPE(S): CALCILUTITE lUTRIX 

SEDIMENTARY STRUCTURES: TNYERBEDDED 

ACCESSORY MINERALS: PHOSPHATIC BAND-OS%, LIXFSTOUE-65X 

CLAY- x. PNOSPNATIC SAND- x 

OTHER FEATURES: GRARVLAR, CALCAFcROUB, FRGSTED 

FOSSILS: FOSSIL FRAGMENTS, FOSSIL WtDS, CORAL 

PELECYPW AND WSTROPOO WIRRITELLA, “OLDS, CaRAL OR 

BRYOZMN? UJARTZ BANDY CLAY-FILLED WGS AND SEWS. 

263 - 265 SMSTONE; LIGHT BRCUN TO YELLCWSX GRAY 

PCWSITY: INTERGRANULAR, POSSISLY HIGN PERIIEASILITY 

GRAIN SIZE: FINE; RANGE: VERY FINE TO “EDIW 

REDILM SPHERICITY; POC”, IND”RATIoll 

CEMENT TYPE(S): CALCILUYITE MATRIX 

SEDIMENTARY STRUCTURES: INTERBEDDED 

ACCESSORY MINERALS: PHOSPNATIC BAXD-05%. LIHESTOUE4OX 

OTHER FEATURES: GRANULAR, CALCAREWS, FROSTED 

FOSSILS: FOSSIL HOLDS 

265 - 277 SAND; YELLWISH GRAY TO LIGHT GRAY 

PWJSITY: INTERCRANVLAR, WSSIBLY HIGH PEWEABILITY 

GRAIN SIZE: FINE; RANGE: VERY FINE TO WEDIUl 

“EDIU SPHERICITY; UNCONSOLIDATED 

SEDIMENTARY STRUCTURES: INTERBEDDED 

ACCESSORY MINERALS: PWSPHATIC SAND-05%. LIRESTWE-15% 

OTHER FEATURES: GRAR”LAR, CALMEWS, FROSTED 

FOSSILS: FOSSIL FRAGMENTS 

ECHINOID SPINES. 

277 - 283.5 SANDSTONE; YELLWISH GRAY TO LIGHT GRAY 

PfJROSITY: INTERGRAN”LA& POSSIBLY HIGH PERHRABILITY 

GRAIN SIZE: FINE; RANGE: VERY FINE TO “EDIW 

,,EDIU( SPHERICITY; POOR INDURATIoll 

CEllENT TYPE(S): CALCILUTITE MATRIX 

SEDIMENTARY STRUCTURES: INTERBEDDED 

ACCESSORY MINERALS: PNOSPNATIC SAND-O%, LIHESTONE-JDX 

OTHER FEATUIIES: GRANULAR, CALCARECUS 

FOSSILS: FOSSIL HOLDS, FOSSIL FRAGMENTS 

LENS OF FOSSILIFERDUS CALCARENITE (LAMINATED>, TAMPA 

MERGER1 



i?8%5- 288.5 CALCAREUITE; YELLWISH GRAY TO LIGHT GREENISH GRAY 

POROSITY: IYTERGRANLUR 

GRAIN TYPE: CALCILUTITE 

POW INDURATION 

CEMENT TYPE(S): CALCILUTITE “AlRlX 

SEDIWENTARY ETRWTURES: INTERBEDDED 

ACCESSORY MINERALS: CALCILUTITE-40X. PHOSPNATIC BAND- X 

WAR12 SAND-xl%, CLAY- x 

OTHER FEATURES: WWULAR, CALCAREOUS, UEATHERED 

FOSSILS: NO FOSSILS 

G&AGES 10 A CLAYEY CALCILUTITE; LESS P(KISP”AlIC BAND. 

uu1.9 296 CALCARENITE; YELLWISH GRAY 10 LIGHT GREENISH GRAY 

WROSITY: IYTERGRAN”LAFi, FRACWRE, PIN POINT WGS 

GRAIN TYPE: BIOGENIC, CALCIL”lIlE 

POOFi IND”RAlIW 

CEMENT TYPE(S): CALCILUTITE “ATRIX 

SEDIMENTARY STRUCTURES: INTERBEDOEO, IYITTLED, LAWNATED 

ACCESSMIY MINERALS: CALCILUTITE-3D%, PtIOSPtlAlIC SAW- X 

WAR12 SAND- %, PnOsPHAlIc GRAVEL- x 

OTHER FEATURES: GRANULAR, CALCARECUS, MEAltIERED 

FOSSILS: FOSSIL ROLDS 

SCM CALCITE-FILLED FRACTURES WORI.?OMM, VERTICAL, TOP OF 

TAMPA MEXBER; ARCADIA FCWiAYION (280.5’); LESS PNOSPNAlIC 

SAND; IMTLED, BRECCIATED AFWARAXCE, RECRYSlALLIZATIDll 

SPARSE PHOSPNATIC PEBBLES. 

29a- 307 CALCARENITE; YELLOUISH GRAY 10 LIGHT GREEMISH GRAY 

POROSITY: INTERGRANULAR, POSSIBLY HIGH PERKABILITY 

WG”LAR 

GRAIN TYPE: CALCILUTITE, BICGENIC 

PODR IND”RAlIOS 

CWENT TYPE(S): CALCILUTITE MATRIX, WLCWTE CEXENT 

SEDIXENlARY STRUCTURES: INTERBEDDED, “GTTLED, WIXATED 

ACCESSORY MINERALS: CALCILIJTITE-JG%, PHOSPSATIC SAND- X 

G”AJtlZ SAND- X, DOLCUITE- % 

OTHER FEATURES: GRAN”LAR, CALCARECUS, UEAlHF.RED 

FOSSILS: FOSSIL HOLDS 

SWE DOLOSTONE LENSES, SCUE CALCITE-LINED WLDS 

<GASlRCfWS), PELECYPODS. 
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307 - 318.5 CALCARENITE; YELLWISH GRAY TO LIGNT OLIVE GRAY 

WROSITY: INTERGRANULAR, WSSIBLY NIGN PERXEABILITY 

FRACTURE 

GRAIN TYPE: CALCILUTITE, 8IOGENIC 

POOR INDURATION 

CEMENT TYPE(S): DOLC+lITE CENENT, CALCIWTITE “ATRIX 

SEDIIlENTARY STRUCTURES: INTERBEDDED, MOTTLED, LAMINATED 

ACCESSORY MINERALS: DDLCUITE- X, CALCIL”TI,E- X 

GUARTZ BAND-20%. PNOSPNATIC SAND- X 

OTHER FEATURES: GRANULAR, UEATNERED, DOLollITIC 

FOSSILS: FOSSIL )yxDB 

POOR TO UNCONSOLIDATED WIARTZ BAND-FILLED CAVITY?) WTTLED 

APPEARANCE DUE TO PARTIAL DOLCNITIZATIOW-FOION 

MTERIAL, BRECCIATED, CALCITE-FILLED FRACTURES. 

318.5- 323 CALCARENITE; LIGHT BROW 

POROSITY: INTERGFMULAR. POSSISLY NIGH PERXBABILITY 

WIN TYPE: BIDGENIC, CALCILUTITE 

IKXIERATE INDURATION 

CEHENT TYPE(S): CALCILIITITE MATRIX 

SEDIMENTARY STRUCNRES: INTERBEDDED 

ACCESSORY NINERALS: GIIARTZ SAND- X, PNOSPRATIC SAND-02% 

OTHER FEATURES: GRANULAR, UEATHERGD, CALCARECUS 

FOSSILS: FOSSIL WLDS 

- 333.5 SANDSTONE; LIGHT BRCW TO YELLOUISN GRAY 

POROSITY: INTERGRANLILAR, POSSIBLY HIGH PERIlEA8ILITY 

“OLDIC; POLM INDURATION 

CE”ENT TYPE(S): CALCILUTITE “ATRIX 

SEDMENTARY STRUCTURES: INTERBEDDED, BRECCIATED 

BIOTURBATED 

ACCESSORY NIYERALS: PNOSPNATIC BAND-OS%, LIHESTONE-4D% 

CALCITE- X, CNERT- X 

OTHER FEATURES: GRANULAR, WEATHERED, CALCAJIEOUS 

FOSSILS: FOSSIL MOLDS, FOSSIL FRAG”ENTS 

G”ART2; PNOSPNATE AND CALCARENITE SAND (VERY FINE-FINE 

GRAINED), MOLDIC; SCUE WDERATE BRCh’N CNERT; MINOR 

BRECCIATION. 

333.5- 353.5 CALCARENITE; YELLCUISN GRAY TO LIGHT GRAY 

POROSITY: INTERGRANULAR, POSSIBLY HIGH PERNEABILITY 

PIN POINT WGS 

GRAIN TYPE: BIOGENIC, CALCILUTITE 

WOR IWDURATION 

CWE”T TYPE(S): CALCILUTITE U4TRIX. DOLCUITE CENENT 

SEDIIIENTaY STRVCTUREB: INTERBEDDED, MTTLED 

ACCESSORY “INERALS: GIIARTZ BAND-45%. DOLOIIITE- X 

PNOSPNATIC SAND-03X, CALCITE- X 

OTHER FEATURES: GRANULAR, UEATNERED, CALCARECUS 

FOSSILS: FOSSIL XOLDS 

“OTTLED APPEARAWCE, SWE CRYSTALLINE CALCITE-FILLED 

HORIZONAL FRACTURE, IllNoR PNOSPNATIC GRAVEL. 
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353.5- 356.5 CALCARENITE; YELLCUISH GRAY 10 GRAYISH WANGE PINK 

P‘WSITY: INTERGRANULAR, POSSIBLY NIGH PERREABILITY 

WGULAR 

GRAIN TYPE: BIOGENIC, CALCILUlllE 

Paw INDURATION 

CEMENT TYPE(S): CALCILUTITE IUTRIX, DDLCHITE CEMENT 

SILICIC CEMENT 

SEDIHENTARY STRUCTURES: INTERBEDDED, LA,IINAlED, “OTTLED 

ACCESSORY MINERALS: DOLC+IIlR- X, PNOSPNATIC SAND-03% 

WAR12 SAND-20%. PSOSPGATIC GRAVEL- X 

OTNER FEATURES: GRANULAR, WEATHERED, CALCAREOUS, DOLCMTIC 

FOSSILS: FOSSIL IY)LDS 

MCOERATE BROW DDLCUITE SEAN; GRAYISH -GE CNERT. 

35(1.5- 363.5 CALCARENITE; VERY LIGHT ORANGE 10 YELLOWS” GRAY 

PDRDSITY: INTERGRANULAR, PIN POINT WGS 

FDSSIELY NIGH PRRWABILITY 

GRAIN TYPE: BIOOENIC, CALCILUTITE 

PWR INDURAlICu 

CEMENT TYPE(S): CALCILUTITE MATRIX, DDLCUITE CRMENT 

SEDIMENTARY SlRUClW(ES: INTERBEDDED, MllLRD 

ACCESSORY RINERALS: DOLOIIITE- X, WART2 BAND- X 

CALCITE- X, PHOSPGATIC SAXD-01% 

OTHER FEATURES: GRANULAR, UEATHERED, CALCAREDUS, DOLCMITIC 

FOSSILS: FOSSIL RDLDS, UORM TRACES, ECHINOID 

SECOND 1RANS”ISSI”R ZCUE BASE; GRADES TO DMMITIC 

LIUESTDNE, VERY FINE SAND. 

363.5- 373.5 DDLDSTWE; LIGHT GRAY 10 YELLDUISH GRAY 

POROSITY: INTERGFMULAR, “OLDIE, LW PERXGABILITY 

lo-SD% ALTERED; ANHEDRAL 

GRAIN SIZE: UICROCRYSTALLINE 

RANGE: “RRY FIYE 10 WlCRDCRYSlALLINE; MCGERATE IXDURATIOII 

SEDIRENTARY STRUCTURES: INTERBEDDED, MOTTLED 

ACCESSORY MINERALS: LIIIESTCUE-45%. WAR12 SAND- % 

PXOSPHATIC SAND- X 

OTHER FEATURES: DDLMITIC, “EDIW RECRYBlALLI2AlICU 

FOSSILS: FOSSIL GOLDS, CORAL, FOSSIL FRAGMENTS 

TOP OF CDNFINING BED, POSSIBLE BASE OF TAJIPA (IEMBER 

UNDIFFERENlIAlED ARCADIA FWTION AGAIN; “DLDIC; SPARSE 

PHOSPHATE, SWE FRACTURES CRYSTALLINE, CRYSTAL-LINED HOLDS. 
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375.5- 3SB.5 CALCAREYITE; YELLWISH GRAY TO LIGHT GRAY 

POROSITY: INTERGPAWLAR, IK)LOIC 

POSSIBLY HIGH PERllEABlLIYY 

GRAIN TYPE: BIOGEWIC, CALCILUTIYE, SKELETAL 

“COERAYE I”OURAYIQ( 

CEMEIIT TYPE(S): CALCILUTITE IUTRIX, OOLCWTE CE”EWY 

SEOIllEWTARY STRUCTURES: IHTERBSDOEO 

ACCESSORY MINERALS: LI”ESTO”E-45% 

OTHER FEATURES: DOLCMITIC, IIEDIW RECRYSTALLIZATIO,, 

FOSSILS: FOSSIL MOLDS, MOLLUSKS, FOSSIL FRAGMEWTS, CORAL 

BENTHIC FORAHINIFERA 

LOST CIRCULATION, POSSIBLE CAVITY (373’) ROLDIC POROSITY 

SORITES SP. 

3BB.5- 393.5 CALCARENITE; YELLOUISW GRAY 

WROSITY: IWTERGRANULAR, POSSIBLY HIGH PERREABILIYY 

GRAIN TYPE: BIOGEWIC, CALCILUYIYE 

UNCWSOLIDATED 

CEMENT TYPE(S): CALCILUTITE MTRIX 

SEDWEYTARY STRUCTURES: IWTERBEDDED 

ACCESSDRY MINERALS: PHOGPHATIC SAND- X, GUARY2 SAW- X 

OTHER FEATURES: CALCAREWS, MEDIW RECRYSTALLIZATIOY 

FOSSILS: FOSSIL FRAG”EWTS 

SOFT, CALCAREWITIC SAND AND GRAVEL; ECHIWOID SPIWES. 

393.5- 396.5 CALCAREYITE; YELLCUISH GRAY TO GRAYISH CMJIGE PINK 

PQROSITY: INTERGRANULAR, POSSIBLY HIGH PERMEABILITY 

WLDIC 

GRAIN TYPE: SIOGENIC, CALCILUTITE 

“COERATE IWDURATIMl 

CE”E”T YIPEW): CALCILUTITE RATRIX 

SEDIMENTARY STRUCTURES: IYTERBEDDED 

ACCESMRY “IWERALS: CALCILUYITE- X 

OTHER FEAYURES: CALCAREOUS, HEDIW RECRYSTALLI2ATIOll 

FOSSILS: CORAL, FOSSIL IYILDS, BRYOZM 

GRAJJES TO WM(E COWOLIDATED, HARDER CALCILUTITE, CALCITIC 

CRYSTALLINE. 

398.5- 408.5 CALCARENITE; YELLCUISH GRAY TO YELLOUISH GRAY 

POROSITY: IWYERGRAUULAR, POSSIBLY HIGH PERMABILITY 

WLDIC 

GRAIW TYPE: BIOGEWIC, CALCILUYITE, SKRLEYAL 

WOR IWDURAYION 

CEWWY TYPE(S): CALCILUTITE “AYRIX 

SEDIXEWYARY STRUCTURES: BEDDED 

ACCESSMY “1”ERALS: CALCILUYITE- X 

OYHER FEATURES: CALCARECUS, GRAWULAR 

XEDIW RECRYSYALLI2ATIW 

FOSSILS: FOSSIL FRAGMEYTS, FOSSIL WLDS, WLLUSKS 

TOP OF SWANNEE (398.5’11 COLaR CHANGE TO DARKER YELLWIEH 

GRAY. 
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M&S- 418.5 CALCARENITE; YELLOHS” GRA” 

POROSITY: INTERGRANULAR, POSSIBLY NIGN PERMABILITY 

GRAIN TYPE: SIOGENIC, CALCILUTITE 

“NCaWSOLIDATED 

SEDINENTARY STRUCTURES: BEDDED 

ACCESSORY MINERALS: CALCILUTITE- X, CALCITE- X 

OTHER FEATURES: CALCARECUS, GRANULAR 

MEDIW RECRYSTALLI2ATIW 

FOSSILS: FOSSIL FRAG”ENT.5 

ECNINOID SPINES, UWWSOLIDATED. 

418.5- 428.5 CALCARENITE; YELLCWSN GRAY TO YELLOUISN GRAY 

POROSITY: INTERGRANULAR, POSSIGLY NIGH PERMEABILITY 

GRAIN TYPE: BIMiENIC, CALCILUTITE 

POOR INDURATIW 

CEMENT TYPE(S): CALCILUTITE “ATRIX 

SEDIMENTARY STRUCTURES: BEDDED 

ACCESSORY MINERALS: CALCILUTITE- X, CALCITE- X 

OTHER FEATURES: CALCAREOUS, GRAWLAR 

MEDIM RECRYSTALLI2ATION 

FOSSILS: FOSSIL FRAGMENTS, MLLUSKS 

GASTRWCO GOLDS (TURRITELLA>, FINER GRAINED CALCARENITE. 

b28.5- 438.5 CALCARENITE; YELLOMSN GRAY 

PORDSITY: INTERGRANULAR, POSSIBLY NIGH PERMEABILITY 

GRAIN TYPE: BIMiENIC, CALCILUTITE 

UNCONSOLIDATED 

SEDIMENTARY STRUCTURES: BEDDED 

ACCESSORY “INERALS: CALCILUTITE- X, CALCITE- X 

OTHER FEATURES: CALCAREQIS, GRANULAR 

“EDIW RECRYSTALLlUTION 

FOSSILS: FOSSIL FRAGMENTS, SENTNIC FORARINIFERA 

ECNINOID SPINES, CALCITE ROTALIA “EXICANA, 

438.5- 458.5 CALCARENITE; YELLWISH GRAY TO VERY LIGHT ORANGE 

POROSITY: INTERGRANULAR, POSSIBLY HIGN PERMEABILITY 

HDLDIC 

GRAIN TYPE: SIDGENIC, CALCILUTITE, SKELETAL 

PWR INDURATION 

CEMENT TYPE(S): CALCILUTITE “ATRIX 

SEDIMENTARY STRUCTURES: BEDDED, BIOWREATED 

ACCESSORY MINERALS: CALCILUTITE- X 

OTHER FEATURES: CALCAREQIS, GRANULAR, GEATHERED 

MEDIW RECRYSTALLI2ATICG 

FOSSILS: FOSSIL FRAG”ENTS, BENTNIC FCGMINIFERA, WLLUSKS 

FOSSIL GOLDS 

GYPSINA GLCGIA, SMITES SF.., NRRITELLA MDLGS, SLIGHT COLOR 

CHANGE. 
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L!%.!b 4TJ.5 CALCARENITE; YELLOUISN GRAY TO VERY LIGHT ORANGE 

WROSITY: INTERGRANULAR, POSSIGLY NIGN PERIIEAGILITY 

MOLD1C 

GRAIN TYPE: GIOGENIC, CALCILUTITE, SKELETAL 

WOR INDUFiAT1oU 

CRMENT TYPE(S): CALCILUTITE “ATRIX 

SEDIMENTARY STRUCTURES: GEDPED, GIOTURGATED 

ACCESSORY MINERALS: CALCILUTITE- X, WARTZ SAND- X 

CALCITE- X 

OTHER FEATURES: CALCARECUS, GRANULAR, “EATNERED 

MEDIW RECRYSlALLIUlIOX 

FOSSILS: FOSSIL FRAGMNTS, “OLLWKS, FOSSIL “DLDS 

GENTNIC FCGANINIFERA 

COSKINOLINA FLORIDANA?, GYPSINA GLOGIA, ECNINOID SPINE 

COLOR CHANGE. 

4TJ.5- 478.5 CALCARENITE; YELLOUISN GRAY TO VGRY LIGHT OGANGG 

POFzOSITY: INTERGRANULAR, POSSIBLY NIGH PERXEAGILITY 

GMDIC 

GRAIN TYPE: BIOGRNIC, CALCILUTITE, SKELETAL 

POOR IXDURATIau 

CEMENT TYPE(S): CALCILUTITE MATRIX 

SEDlYENTARY STRUCTURES: BEDDED, SIOTURSATED 

ACCESSORY MINERALS: CALCILUTITE- X, CALCITE- X 

OTHER FEATURES: CALCARECUS, GRANULAR 

HEDILGI RECRYSTALLIZATICG 

FOSSILS: FOSSIL FRAG”ENTS, FPJLLUSKS, FOSSIL WLDS 

COSKINMINA FLORIDANA. 

47&S- 4G3.5 CALCARENITE; YELLCUISG GRAY TO VERY LIGGT ORMGE 

POFzOSITY: INTERGRANULAR, POSSIBLY NIGH PERXEAGILITY 

GRAIN TYPE: GIOSENIC, CALCILUTITE 

UNCONSOLIDATED 

SEDIllENTARY STRUCTURES: BEDDED 

ACCESSORY “INERALS: CALCITE- X, WART2 SAND- X 

OTHER FEATURES: CALCAREWS, GRANULAR 

FOSSILS: FOSSIL FRAGMENTS 

4G3.5- 503.5 CALCARENITE; YELLCWSN GRAY TO VERY LIGHT ORANGE 

WROSITY: INTERGRANULAR, POSSIBLY NIGN PERHEAGILITY 

MLDIC 

GRAIN TYPE: GIffiENIC, CALCILUTITE 

WOR INDURATIDX 

CEMENT TYPE(S): CALCILUTITE MATRIX 

SEDIGENTARY STRUCTURES: BEDDED, SIOTUREATED 

ACCESSORY UINERALS: CALCILUTITE- X, CALCITE- X 

OTHER FEATURES: CALCARECUS, GRANULAR 

FOSSILS: FOSSIL FRAGMENTS, BRYOZM, SENTNIC FORAHINIFERA 

FOSSIL GOLDS 

COSKINOLINA FLORIDANA, GRYOZMW PAVENENT, ECHINOID SPINES. 
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I ’ SG3.5- 513.5 CALCARENITE; YELLCUISN GRAY TO VERY LION1 (YIAYGE 

PoRosxTY: INTERGRANULAR, POSSIBLY NIGN PGRMEAGILITY 

GRAIN TYPE: GIOGENIC, CALCILUTITE 

“NCCWOLIDATED 

SEDIMENTARY STRUCTURES: BEDDED 

ACCESSORY MINERALS: CALCILUTITE- X, CALCITE- X 

QUARTZ SAND- X 

OTHER FEATURES: CALCARECUS, GRAWLAR 

FOSSILS: FOSSIL FRAGMENTS 

513.5- 534.5 CALCARENITE; YELLCUISN GRAY TO VERY LIGHT ORAGGG 

POROSITY: INTERGRANULAR, POSSIGLY NIGH PERXGAGILITY 

GRAIN TYPE: SIOGRNIC, CALCILUTITE 

WOR INDURATIMl 

CEXENT TYPE(S): CALCILUTITE IUTRIX 

SEDIYENTARY STRIJCTURES: BEDDED 

ACCESSORY HINERALS: CALCILUTITE- X 

OTHER FEATURES: CALCAREWS, GRANULAR 

FOSSILS: FOSSIL FRAGHENTS 

LESS FOSSILIFEROUS, FINER GRAINED. 

534.5- 543.5 CALCARENITE; YELLOUISN GRAY TO VERY LIGHT WGG 

POROSITY: INTERGRANULAR, POSSIBLY NIGH PERHEAGILITY 

XOLDIC 

GRAIN TYPE: BIC,iENIC, CALCILUTITE, SKELETAL 

POOR INDLIRATION 

CEMENT TYPE(S): CALCILUTITE MTRIX 

SEDIIIENTARY STRUCTURES: BEDDED, GIOTURSATED 

ACCESSORY HINERALS: CALCILUTITE- %, CALCITE- X 

OTHER FEATURES: CALCAREWS, GRAWLAR 

FOSSILS: FOSSIL FRAGIIENTS, FOSSIL WILDS, IY)LLLL%XS 

ECHINOID SPINES, CALCITE CRYSTAL-LINED ECXINOID WOLD. 

543.5- 548.5 CALCARENXTE; YELLOUISN GRAY TO YELLOUISN GRAY 

WROSITY: INTERGRANULAR, POSSIBLY NIGH PERMEABILITY 

GRAIN TYPE: GIOGENIC, CALCILUTITE, SXELETAL 

Pow IlGNJRATICu 

CEXGNT TYPE(S): CALCILUTITE MATRIX 

SEDIMENTARY STRUCTURES: BEDDED 

ACCESSORY MINERALS: CALCILUTITE- % 

OTHER FEATURES: CALCAREWS, GRANULAR 

FOSSILS: FOSSIL FRAGMENTS, FOSSIL WLDS, RILIOLIDS 

540.5- 553.5 CALCARENITE; YELLOUISN GRAY TO YELLCWSN GRAY 

POROSITY: INTERGRANULAR, WSSISLY NIGN PERMEABILITY 

GRAIN TYPE: SIOGENIC, CALCILUTITE 

UNCMISDLIDATED 

SEDIHENTARY STRUCTURES: BEDDED 

OTHER FEATURES: CALCAREWS, GRANULAR 

FOSSILS: FOSSIL FRAGFIENTS 
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553.5- 564 CALCARENITE; YELLWISH GRAY TO YBLLWISN GRAY 

PMIOSITY: INTERGRAMILAR, POSSIBLY “ION PER”EABILITY 

WGULAR 

GRAIX TYPE: BIOGENIC, CALCILUTITE 

NCOERATE INDURATID,, 

CEHENT TYPE(S): CALCILUTITE “A,RIX 

SEDIMENTARY STRUCTURES: BEDDED 

ACCESSC4tY MINERALS: CALCILUTITE- X 

OTHER FEATURES: CALCAREOUS, GRANULAR 

FOSSILS: FOSSIL FRAGMENTS, FOSSIL MOLDS, CWES 

COSKINOLINA FLDRIDARA. 

564 - 573.5 CALCARENITE; YELLWISH GRAY TO YELLWISH GRAY 

PMIOSITY: INTERGRANULAFz, PDSSIBLY NIGH PERNEABILITY 

GRAIN TYPE: BICGENIC, CALCILUTITE 

UUCOMOLIDATED 

SEDINENTARY STRUCTURES: BEDDED 

OTHER FEATURES: CALCAREWS, GRANULAR 

FOSSILS: FOSSIL FRAOI(EN,S 

573.5- 583.5 CALCARENITE; YELLWISH GRAY TO YELLWISN GRAY 

POROSITY: INTERGRANULAR, POSSIBLY HIGH PERMABILlTY 

HDLDIC 

GRAIN TYPE: BIOGENIC, CALCILUTITE, SKELETAL 

MCOEPzATE IMDURATIW 

CRllENT TYPE(S): CALCILUTITE lUTRIX 

SEDINENTARY STRUCTURES: BEDDED 

ACCESSORY MIWERALS: CALCILUTITE- % 

OTHER FEATURES: CALCAREWS, GRANULAR 

FOSSILS: FOSSIL FRAGMENTS, FOSSIL MOLDS, RDLLUSKS 

ECHINDID? AND TURRITELLA HOLDS, ECHINDID SPINES. 

5B3.5- 588.5 CALCARENITE; YELLWISH GRAY 

WRDSITY: INTERGRANULAR, POSSIBLY HIGH PERXEABlLITY 

GRAIN TYPE: BIOSENIC, CALCILUTITE 

UNCONSOLIDATED 

SEDINENTARY STRUCTURES: BEDDED 

OTHER FEATURES: CALCAREDUS, GRANULAB 

FOSSILS: FOSSIL FRAWENTS 

SBB.S- 613.5 CALCARENITE; YELLWISH GRAY TO YELLWISN GRAY 

WROSITY: INTERGRANULAR, POSSIBLY HIGH PERMEABILITY 

XDLDIC 

GRAI” TYPE: BIOGENIC, CALCILUYITE, SKELETAL 

IIQ)ERAlE INDURATIW 

SEDIIIENTARY STRUCTURES: BEDDED 

ACCESSORY MINERALS: CALCILUTITE- % 

OTHER FEATURES: CALCARECUS, GRANULAR 

FOSSILS: FOSSIL FRAGMENTS, FOSSIL -DE, BRYOZM 

GRADES 10 A PDORLY CONSOLIDATED, LESS FDSSILIFERUJS 

CALCARENITE. 
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613.5- 629 CALCAREYITE; YELLOUISH GRAY TO YELLCUISW GRAY 

POROSITY: INTERGRANULAR, BOLDIC, PIN POINT WGS 

GRAIN TYPE: BIffiENIC, CALCILUTITE 

XCOERATE INDURATION 

CEMENT TYPE(S): CALCILUTITE MATRIX 

SEOIllENtARY STRUCTURES: BEDDED 

ACCESSORY UINERALS: CALCILUtItE- X 

OTHER FEATURES: CALUREOUS, GRAWLAR 

NEOILH RECRYStALLIUtIOll 

FOSSILS: FOSSIL FRAGMENTS, FOSSIL “C&OS, yowl TRACES 

HARDER, lYlRE CRYSTALLINE, AND CONSOLIDATED; CALCITE-LINED 

UORN HOLES. 

629- 634 CALCARENITE; YELLOUISil GRAY TO YELLCWISN GRAY 

P(wIOSIlY: INtEROFcANULAR, POSSIBLY NIG” PERMABILITY 

PIN POINT WGS 

GRAIN TYPE: BIOGENIC, CALCILUTITE 

UCOERATE INOURATIW 

CEUENT TYPE(S): CALCILUtItE lUtRIX 

SEOIIlENTARY STRUCTURES: INTERBEDDED, lllttLE0 

ACCESSORY HINERALB: CALCILUtITE- X, PHOSPNATIC BAND- X 

WART2 SAND- X 

OTHER FEATURES: CALCAREOUS. GRANULAR, PARTINGS, SPECKLED 

HEOIW RECRYStALLIUtIOll 

FOSSILS: FOSSIL FRAGMENTS, FOSSIL IYILOS 

WE COLOR MANGE - PHOSPNATIC BAND? lYltTLE0 At GOltOG OF 

SECTION. 

636 - 635 CALCILUTIYE; YELLCUISN GRAY 

POROSITY: INTERGRAMJLAR, LOU PERMAGILITY, PIN POINT WGS 

GRAIN YYPE: BIOGENIC, CALCILUTITE 

GCW INOURAtIC4 

CEUENT TYPE(S): CALCILUtItE HATRIX, CLAY UATRIX 

SEDIllENtARY STRUCTURES: INTERBEDDED 

ACCESSORY RINERALS: LIHESTMIE- %, PNGSPRATIC sA#)- % 

WART2 SAND- X, OOLCMITE- % . 

OTHER FEATURES: CALCAREWS, CHALKY, UEATHERED, PARTINGS 

FOSSILS: FOSSIL WLOS, PLANT REUAINS 

CLAYEY CALCILUTITE FORMATIC+I CNANGING - MORE CALCILUtITIC 

CHALKY, NAROER, WRE CO)(SOLIOAtEO, WRE OOLCUITIC. 

635 - 630.1 OOLOSTONE; LIGHT OLIVE GRAY 10 GRAYISH BRWN 

POROSITY: INTERGRANULAR, INTERCRYSTALLINE 

LOY PERMEABILITY; SO-POX ALTERED; ANNEORAL 

GRAIN SIZE: MICROCRYSTALLINE 

RANGE: VERY FINE TO MICROCFZYSTALLINE; GCCO INDURATION 

CEMENT TYPE(S): CALCILUTITE MATRIX, OOLCWTE CEMENT 

SEDIMENTARY STRUCTURES: INTERBEDDED 

ACCESSORY XINERALS: CALCILUTITE- %, OGLCUITE- ‘6 

OTHER FEATURES: SUCROSIC 

FOSSILS: NO FOSSILS 

HARD. SUCROSIC GOLIWIIE, DARK GRAY SPOTS - PNOSPGATE. 
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63&l- 639 CLAY; LIGHT GRAYISH GREEN TO LtGllT YELLOUISII GREEN 

POROSITY: INTERGRANULAR, LW PERXEAGTLITY; GOCD 1ND”RATIOll 

CERF.NT TYPE(S): DOLCMTE CEMENT, CALCILUTITE “ATRlX 

SEDIRSNTARY STRUCTURES: INTERBEDDED, LAXINATGD 

ACCESSORY HINERALS: CALCTLUTITE- %, DOLCRITE- X 

PHOSPRATIC GRAVEL- X, PNOSPHATIC SARD- X 

OTHER FEATURES: PLASTIC, CNALXY 

FOSSILS: ORGANICS 

CLAY SEAR; BASE OF SWANWEE FCWATIDN, TOP OF OCALA GRCW. 

639 - 674 CALCAFENITE; YELLWISH GRAY TO YELLWISH GRAY 

WRDSITY: INTERGWLAR. PCGSISLY HIGH PERKAGILITY 

PIN POINT WGS 

GRAIN TYPE: BIOGENIC, CALCILUTITE 

XCDERATE INWRATION 

CERENT TYPE(S): CALCILUTITE MATRIX 

SEDIUENTARY STRUCNRES: BEDDED 

ACCESSORY RINERALS: CALCILVTITE- X, WLOXITE- X 

CALCITE- %, WART2 SAND- X 

OTHER FEATURES: CALCAREOUS, L(xI RRCRYSTALLI2ATIOU 

FOSSILS: FOSSIL NOLDS, FOSSIL FRAGXGNTS, WKL”SXS 

WRR TRACES, BENTHIC FLMXINIFERA 

GYPSINA GLCDULA, ECHINOID MOLD AL9 CASTS; LEPIDOCYCLINA SP. 

(644’) ROLDS AND CASTS ALTERED, FINER WINED; TOP OF OCALA 

GRWP (CRYSTAL RIVER FCRXATION~. 

674 - 694 CALCARENITE; YELLCUISH GRAY TO YELLWISH GRAY 

POROSITY: INTERGRAN”LAR, PIN POINT WOE, XOLDIC 

GRAIN TYPE: STOGENIC, CALCILUTITE 

XCDERATE INDURATIW 

CEWENT TYPE(S): CALCILUTITE RATRIX 

SEDIMENTARY STRUCTURES: BEDDED, XASSIM 

ACCESSORY “TNERALS: CALCILUTITE- X 

OTHER FEATURES: CALCAREOUS, LW RECRYSTALLIUTION 

FOSSILS: FOSSIL FMGRGNTS. FOSSIL WLDS 

BENTHIC FORAWNIFERA, ECHINOTD, WRR TRACES 

LEPIDDCYCLINA SP. CASTS (ALTERED) CCRAL. FINER GRAINRD 

GASTROPOD ROLDS, ECHINOID, CASTS; OCALA GRWP - CRYSTAL 

RIMR FORIUTION. 
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694- 714 CALCARENITE; YELLCWISH BRAY TO YELLOUISH SRAY 

WROSITY: IWTERSRAWULAR, UIBULAR, WLOIC 

GRAIN TYPE: SIOGENIC, CALCILUYITE 

WOERITE IWDURAYION 

CEMENT TYPE(S): CALCILUTITE “ATRIX 

SEDIUENTARY STRUCTURES: BEDDED, “ASSIVB 

ACCESSORY IIIWERALS: CALCILUTITE-30X, CALCITE- X 

WART2 SAWD- X 

OTHER FEATURES: CALUREOUS, MEDIW RECRYSTALLIZA~I~I 

MATHERED 

FOSSILS: FOSSIL IWKDS, FOSSIL FRAWEWYS 

SENTHIC FORAWNIFERA, ECWIWOID, “CW TRACES 

WWLITES SP. (ALTERED ASD NWERWS> LEPIDOCYCLINA SP. 

(ALTERED). 

714 - 732.5 CALCILUTITE; YELLOUISH GRAY TO VERY LIB”, WBB 

WROSITY: IWTERGRAIMAR, PIN WIWl WBS, LW FERNEABILIYY 

BRAIN TYPE: BIOSEWIC, CALCIWTITE 

mERATE INDURATIOW 

CEXEWY TYPE(S): CALCILUYITE “ATRIX 

SEDIIIEWTARY STRUCTURES: BEDDED, “ASSIVE 

ACCESSORY MINERALS: LIMESTONE- X, CALCITE- X 

CUARTZ MUD- X 

OTHER FEATURES: CALCAREOUS, LOU RECRYSTALLIZATIOII, CHALKT 

WEATHERED 

FOSSILS: FOSSIL FRASMEWTS, FOSSIL WLDS 

BENTHIC FORAMNIFERA, UoRll YRACRS 

IASWLITES SP. MOLDS, CASTS AM LEPIDOCYCLIWA (ALTERED, 

SPARSE SAND; LESS FOSSILIFEROUS, CHALKY, POSSIBLE MI)(oR 

FRACTURES, WERCULIWOIDES? 

732.5 749 CALCARENITE; YELLOUISH BRAY TO VERY LIGHT -BE 

PWOSITY: INTERGFMULAR, WBULAR, MOLDIC 

DRAIW TYPE: 810GENIC. CALCILUYITE 

WERATE IWDURATIo)( 

CEMENT TYPE(B): CALCILUTITE MATRIX 

SEDIMENTARY STRUCTURES: BEDDED, IUSSIVE, BIOYURBATED 

ACCESSORY MINERALS: CALCILUYITE-35%. CALCITE- X 

WART2 SAND- X 

OTHER FEATURES: CALCAREOUS, LO” RECRYSTALLIZATIOI( 

MEATHERED 

FOSSILS: FOSSIL FRAGIIEWTS, FOSSIL “OLDS 

BE”THIC FCM”IYIFERA, WRX TRACES 

NLSWLIYES SP., MOLLUSKS GASTRO CASTS, LEPIDOCYCLINA 

SP. (ALTERED); ECHINOID SPINES, ECHIYOID CAST, MORE 

FOBSILIFERWS, WERCULINOIDES SP. 

I 
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719 - 769 CALCIREWITE; YELLOUISH GRAY TO VERY LIGHT OUANGG 

POROSITY: IlllERGRAGULAR, WUILAR, HDLDIC 

GRAIN TYPE: SIOGENIC, CALCILUTITE 

HCGERATE INDURATION 

CEMENT TYPEWI: CALCILUTITE MATRIX 

SEDINfYTARY STRUCTURES: GEDDED, HASJIVE. RIOTURSAYED 

ACCESSORY HIWERALS: CALCILUTITE-ZSX, CALCITE- X 

WART2 SA”D- X 

OTHER FEATURES: CALCARECAB, LW RECRYSYALLI2ATIOW 

“EATHERED 

FOSSILS: FOSSIL FRAGMENTS, FOSSIL “DLDS 

GEYTHIC FmINIFERA 

NUWULITES, WERCULIYIODES SP., LEPIDOCYCLIWA SP. (ALTERED, 

ECHINOID SPINES. 

769 - 77G CALCARENITE; YELLWISH GRAY TO VERY LIGHT. ORAWG 

WROSITY: IYTERGRAWLAFz, WGULAR, w4DIC 

GRAIN TYPE: GIOGEWIC, CALCILUTITE 

WERATE INDURATIOU 

CEUENT TYPE(S): CALCILUTITE MATRIX 

SEDIMENTARY STRUCTURES: BEDDED, MASSIVE, GIOTURGATED 

ACCESSORY MINERALS: CALCILUTITE-30%. CALCITE- X 

GUARTZ SA”D- X 

OTHER FEATURES: CALCAREQIS, LOU RECRYSTALLIZATIW 

“RATHERED 

FOSSILS: FOSSIL FRAGMENTS, FOSSIL MOLDS 

GEWTHIC FORAWWIFERA, ECHINOID 

LEPIDDCYCLINA SP., OF’ERCULIYOIDES Sp.; WLITES SP. 

(ALTERED); ECHIWOID CAST. 

77G - 799 CALCILUTITE; YELLOWSH GRAY TO VERY LIGHT ORANGE 

PDRDSITY: IMTERGRAWLAF!, WGULAR, “DLDIC 

GRAIW TYPE: BIOOEWIC, CALCILUTITE 

,WERATE IYWRATIW 

CEllEWT TYPE(S): CALCILUTITE MATRIX 

SEDIMEWTARY STRUCTURES: BEDDED, “ASSIVE, GIOTURGATED 

ACCESSORY MINERALS: LIIIESTONE-65%. CALCITE- X 

GUARTZ SAGD- X 

OTHER FEATURES: CALCARECUS, LOU RECRYSTALLIUTIOU 

UEATHERED, CXALXY 

FOSSILS: FOSSlL FRAWEYTS, FOSSIL WOLDS 

SEWTHIC FORAIIIWIFERA 

,,OFzE CALCILUTITIC. SCME GRAY (ALTERED) FCMJIINIFERA 

(PHOSPSATICY,; LEPIDOCYCLI”A SP., OPERCULIWOIDES SP. 

YLRoLITES, CYPSINA GL0BlN.A. 
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I( 799- GDR.6 CALCILUTITE; YELLOUISW GRAY TO VERY LIGH, ORANGE 

POROSITY: INTERGFzANULAR. MIGULAR, “OLDIC 

GRAIN TYPE: RIGGENIC, CALCILUYIVE 

WCOERATE INOURAVION 

CEIIENT TYPE(S): CALCILUYITE MATRIX 

SEOIl4ENTARY STRUCTURES: BEDDED, MASSIVE 

ACCESSMY “INERALS: LIHEST~E- X, CALCITE- X 

OTHER FEATURES: CALCARECUS, LCU RECRVSTALLIZATION 

VEAYHERED, CHALKY 

FOSSILS: FOSSIL FRAGHEYTS, FOSSIL mKDS 

GENTHIC FORAMNIFERA, ECNIYOID 

WERCULINOIOES SP., NMMJLITES SP., LEPIDCCVCLINA SP. 

ECNINOID CAST; SCME PNOSPNATIZED FDRA,,INIFERA; CNANGRS TO 

DARKER YELLOUISN GRAV. 

0.6- 814.3 CALCARENITE; VELLOVISH GRAY TO GRAYISH RRM 

WROSITY: INVERGRAGULAR 

GRAIN TYPE: RIOGENIC, CALCILUVITE, SKELElAL 

WERATE INDURATION 

CEHENT TVPE(S): CALCILUTITE IUTRIX, SILICIC CE”ENV 

DOLCUITE CEllEN, 

SEDIMENTARY STRUCTURES: BEDDED. MASSIVE, GIOVURRAVED 

ACCESSMIY IIIWERALS: CALCITE- X, GUARVZ SAND-30X 

DOLOIIIYE- X 

OTHER FEATURES: CALCAREOUE, LO” RECRVSTALLIZATION 

GRANULAR 

FOSSILS: FOSSIL FRAGMENTS, RENTNIC FORUIINIFERA, ECNIGOID 

NUMERUJS WERCULINOIDES SP.; HARDER, “ORE CWSOLIDAVED AT 

ROTTON OF SECTION, LEPIDOCVCLINA SF.., MSllULITE.9 SP., SOUR 

SILICA SAND, SC+IR DOLCUITE (RHOIISIC CRVSTALS) HIGHLY 

FOSSILIFEROUS (FORAIIINIFERA), BIOTURRATED. 

814.3- 829.7 CALCAREWITE; GRAYISH BROW 

POROSITY: INVERGRAGULAR 

GRAIN TYPE: SIOCENIC, CALCILUVITE, SKELETAL 

GOCO INDURAVIOU 

CEMENT TYPE(S): CALCILUTITE MATRIX, SILICIC CEMENT 

DOLO”ITE CE”ENV 

SEDIMENTARY STRUCTURES: BEDDED, HASSIM, GIOTVRGATED 

ACCESSORY MINERALS: CALCITE- X, CALCILUVITE-30X 

UJARTZ SAND-45%. DOLWITE- X 

OTHER FEATURES: GRANULAR, DOLOIIITIC 

FOSSILS: FOSSIL FRAGMENTS, RENTNIC FORMINIFERA 

DOLCUITE (RHOIIBIC CRYSTALS), HIGHLY 

FOSSILIFEROUS-FORAIIINIFERA (WERCULINOIDES) LEPIDOCVCLINA 

SP., OPERCULIUOIDES SP. CASTS. 
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829.7- 1132.4 CALCILUTITE; YELLCUISW GRAY TO GRAYISH ORANGE PIG% 

mosITY: INTERGRANULAR 

GRAIN TYPE: GIOGEGIC, CALCILUTITE, SKELTAL CAST 

GOOD INDURATION 

CEMENT TYPE(S): CALCILUTITE “ATRIX. SILICIC -NT 

DOLWITE CERENT 

SEDIMENTARY STRUCTURES: INTERSEDDRD, GIOTURSATGD 

ACCESSORY MINERALS: CALCITE- X, DOLCUITE- X 

WART2 SAND-30X, LIWESTONE- X 

OTHER FEATURES: DOLCWTIC, SUCROEIC 

FOSSILS: FOSSIL FRAGMENTS, GENTNIC FORAllINIFERA 

CLAY SEAX AT 830.4 (GRAYISH YELLOU GREEN), OPERCULINO1DES 

CASTS. 

832.4- 1132.5 CALCILUTITE; LIGHT GRWN TO YELLaYISH GRAY 

POROSITY: INTERGRANULAR, INTERCRYSTALLINE, MOLDIC 

GRAIN TYPE: SIOGGNIC, CALCILUTITE, SXRLTAL WT 

GDCO INDURATIoI( 

CEMENT TYPE(S): CALCILUTITb IUTRIX, SILICIC CEMGNT 

DOLCUITE CERENT 

SEDIHENTARY STRUCTURES: INTERBEDDED 

ACCESSMY MINERALS: DOLCUITE- X, GUARTL SAND- X 

CLAY- X 

OTHER FEATURES: VARVED, FROSTED, GREASY 

SLIGHTLY DOLOllITIC, SWE RNCUGIC CRYSTALS; WERCUI.IGOIDES 

SP. CASTS WALCAREWS, “SITE COLCQ). 

M2.5- 839 DOLOSTONE; LIGHT SRWN 

POROSITY: INTERCRYSTALLINE, XOLDIC, INTERGRANULAR 

10-50x ALTERED; SUGNEDRAL 

GRAIN SIZE: VERY FINE; RANGE: HICROCRYSTALLINE TO FINE 

GOCQ INDURATIo)( 

CERENT TYPE(S): CALCILUTITE MATRIX, SILICIC CEMGNT 

DOLCWTE CEMENT 

SEDIbIENTARY STRUCTURES: INTERSGDDED 

ACCESSMY MINERALS: CALCILUTITE-45%. WART2 SAND- X 

CLAY- x 

OTHER FEATURES: DOLCWTIC, SUCROSIC 

FOSSILS: 8ENT”IC FORAXINIFERA, FOSSIL “OLDS, WLLUSXS 

LIGHT BROWI CALCAREWS CLAY SEM (G37.9’~838.1’) 

OPERCULINOIDES SP.; WLDS AND CAST WALCAREWS, UHITE 

COLDFi1, SCUE RHCWIC CRYSTALS <DOtOSTOI(E). 
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(a9 - B54 DOLOSTONE; LIGHT BROW TO WDERATE BROW 

POROSITY: INTERCRVSTALLINE, WLDIC 

POSSIBLY SIGN PERIEABILITY; SO-9DX ALTERED; SLiMEDIAL 

GRAIN SIZE: XICROCRVSTALLINE 

MOE: VERY FINE TO XICROCRVSTALLINE; WOERATE INDURAVIW 

CEIlEN TVPECS): DOLMITE CEMBNT, CALCILUYITE WATRIX 

SEDIKENTARV STRUCTURES: BEDDED, MASSWE 

ACCESSWV MINERALS: CALCILUTITE- X 

OTHER FEATURES: DOLCUITIC, SUCROSIC 

NIGH RECRYSTALLIZATION 

FOSSILS: FOSSIL NOLDS, SENTNIC FORAHINIFERA, ECNINOID 

NIGHLV NOLDIC WPERCULINOIDES), ECNINOID WLDS? AND 

ECNINOID CAST. 

B54 - B55.1 DOLOSTONE; LIGHT BRM TO WERATE YELLWISH BROW 

WROSITV: INTERCRYSTALLINE, PIN POINT WBS 

WSSIBLY HIGH PERIIEABILITY; lD-5DXALlERED; SUBNEDRAL 

GRAIN SIZE: VERY FINE; WC9 INCURATIW 

CENENT TYPE(S): DOLWTE CEHENT, CALCILUVITE MATRIX 

SEDIIIENTARV STRUCTURES: BEDDED, (USSIVE 

ACCESSORY “INERALS: CALCILUVITE-5DX 

OTHER FEATURES: DOLC6UTIC, SUCROSIC 

NIGH RECRYSTALLIZATION 

FOSSILS: FOSSIL “DLDS, BENTNIC FDRAXINIFERA 

B55.1- MO.1 DOLOSTONE; LIGHT SRWN TO WERATE BRCW 

POROSITY: INTERCRYSTALLINE; WLDIC 

POSSIBLY NIGH PERXEABILITV; 50-W ALTERED; SUBNEDW 

GRAIN SIZE: MICRCCRVSTALLINE 

RAXGE: VERY FI”E TO WCRWRVSTALLINE; GmD INDWATIW 

CENEWT TYPE(S): DOLWITE CWNT, CALCILUYITE MATRIX 

SEDINEXTARY STRUCTURES: BEDDED, NASSIVE 

ACCESSORY MINERALS: CALCILUTITE- X 

OTHER FEAVURES: DOLC+,ITlC, SWROSIC 

NIGH RECRYSTALLIZATION 

FOSSILS: FOSSIL WLDS, BENTNIC FORAMINIFERA, ECNINOID 

HIGHLY IY)LDIC (WERWLINOIDES) ECNINOID MXDS? 

LEPIDOCVCLINA MOLDS. 

MO-l- Ml.6 DOLOSTONE; LIGHT BROW TO NWERATE YELLOUISN BRWN 

WROSIVY: INTERCRYSTALLINE, PIN POINT WGS 

PDSSIBLV HIGH PERXEABILIVY; 10-50x ALTERED; SUBXEDRAL 

GRAIN SIZE: VERY FINE; GOCO INDURATIW 

CEXENT TYPE(S): DOLCWVE CEMENT, CALCILUYITE HATRIX 

SEDIUENTARV STRUCTURES: BEDDED, MSSIM 

ACCESSORY HINERALS: CALCILUTITE-30X 

OTHER FEATURES: DOLCWVIC, SUCROSIC 

NIGH RECRVSTALLIZAVION 

FOSSILS: FOSSIL FRAGMENTS, BENTHIC FORAIIINIFERA 
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361.6 874 DOLDSTONE; LIGHT BROUU To “COERA,E BROUU 

POROSITY: INTERCRYSTALLINE, noLDTC 

POSSl8LY HIGH PERREA~ITY; SO-9D% ALTERED; SIJBWEORIL 

GRAIN SIZE: WlCROCRYSTALLIYE 

RANGE: VERY FINE TO MICROCRYSTALLINE; WC0 IRDIJRAT,oII 

CEMENT TYPE(S): DOLCUITE CEWYT, CALCILUTITE “ATRlY 

SEDIUENTARY STRVCTURES: BEDDED, KASSIVE 

ACCESSORY MINERALS: CALCILUTITE- X 

OTHER FEATURES: DOLWITIC, SlKROSlC 

NIGH RECRYSTALLIZATION 

FOSSILS: FOSSIL FRAGMENTS, BENTNIC FCWWIFERA 

874 - 879 NO SAMPLES 

879 - 881 DOLOSTONE; WXIERATE YELLCWSH RRCUN TO GRAYISH ORAwE 

15% WRDSITY: HOLDIC, PIN POINT WGS 

PDSSIBLY NIGH PERMEABILITY; 50-W% ALTERED; S”WIEDRAL 

GDW INDURATION 

CWNT TYPE(S): DOLCUITE CEMENT 

SEDIMENTARY STRUCTURES: WASSIYE 

FOSSILS: FOSSIL MOLDS. BENTHIC FORANINIFERA 

881 - 884 DOLOSTOIIE; GRAYISH ORANGE TO GRAYISN YELLW 

10% POROSITY: MLOIC. PIN POINT W&3; 5o-PaX ALTERED 

SlJEHEDRAL 

GOOD INDMATIO” 

CEMENT TYPE(S): DDLC+!ITE CE,tENT~ 

SEDIMENTARY STRUCTURES: MSSIM 

FOSSILS: FOSSIL “OLDS, BENTWIC FMINIFERA 

GRADES TO A FINER GRAINED, DMDSILT, CALCAREWS FORAM 

TESTS, LEPIDCCYCLINA. 

a84 - 891 DOLOSTOME; GRAYISH ORANGE TO VERY LIMIT CitANCE 

05X POROSITY: INTERGRAWLAR, PlW POINT Was 

LOU PERMEABILITY; lo-50!4 ALTERED 

GOW INDurUTIW 

CEMENT TYPE(S): DOLWITE CEPENT 

SEDIMENTARY STRUCTURES: MASSIVE 

ACCESXlRY MINERALS: CALCITE-02%. SILT- % 

OTHER FEATURES: CALCAREOUS 

FOSSILS: BENTHIC FORA”INIFERA 

ABVNDAYT CALCAREWS LEPIDOCYCLINA TESTS, VERY FINE GRAINED 

OOLCUITE. 



i 891 - 893.5 CALCILUTITE; YELLOUISH GRAY TO VERY LIGHT ORANGE 

05% PONOSITY: INTERGRANULAR, PIN POINT WCS 

La) PERMEABILITY 

GRAIN TYPE: CALCILUTITE, BIOCENIC 

mERATE INDURATIOX 

CEMENT TYPE(S): CALCILUTITE WAlRlX, DOLOYITE CERENT 

SEDIXERTARY STRUCTURES: IUSSIVE 

ACCESSORY MINERALS: CALClW05X. DOLOXITE- X 

OTHER FEATURES: DOLMITIC 

FOSSILS: RENTNIC FCRARINIFERA, klLLUSXS 

CALCAREOus Forull TESTS CC+SW, LEPIDOCYCLINA AW ABUNDANT 

NlMlULITES SP. 

893.5- 896.5 DDLOSTONE; GRAYISH WOE TO GRAYISN YELLW 

05% POROSITY: MOLDIC, PIN POINT Hwis, LC4l PERlEABILlTY 

10-50X ALTERED; WBNEDRAL 

GOtO lNDURATlC4l 

CEXENT TYPE(S): DOLCWTE CEMENT 

ACCESSORY HIUERALS: CALCITE-01% 

OTHER FEATURES: CALCAREWS 

FOSSILS: BRNTNIC FORAWINIFERA, Fossl~ ~0~)s 

RWMULITES XOLDS AND CALCAREUJE TESTS CUHXl. FE” 

LEPIDOCYCLINA. 

896.5- 898 CALClLUTlTE; YELLWISH GRAY 

05% PWIOBITY: IRTERCRANULAR, HOLDIC, LW PRRXEABILITY 

GRAIN TYPE: CALCILUTITE. EIOGENIC’ 

GCCO INDURATIW 

CEMENT TYPE(S): CALCILUTITE MATRIX, DOLOLlITE CE,lENT 

SEDIXENTARY STRUCTURES: “ASSIVE 

ACCESSORY I,INENALS: CALCITE-DE% 

OTHER FEATURES: DOLCUITIC 

FOSSILS: BENTNIC FORWINIFERA 

898- Pot CALCILUTITE: YELLOldISH GRAY 

05% WROSITY: INTERGFzANULAP., LO” PERXEABILITY 

GRAIN TYPE: CALCILUTITE, BIOGENIC 

MQ) INDURATIW 

CSXENT TYPE(S): CALCILUTITE KATRIX 

SEDIXRNTARY STRUCTURES: ,L,SSIvE 

ACCESSMIY XINERALS: CALCITE-05% 

OTHER FEATURES: CRALXY 

FOSSILS: BENTHIC FORMIINIFERA 



9G4- 914 CALCILUTITE; YELLCUISH GRAY TO VERY LIGHT MANGG 

05% POROSITY: INTERGRANULAR, LOU PERMEABILITY 

GRAIN TYPE: CALCILUTITE, EIOGENIC 

XCOERATE lWOURATIW 

CEMENT TYPE(S): CALCILIJTITE NATRIX 

SEOINENTARY STRUCTURES: MSSIVE 

ACCESSDRY MINERALS: CALCITE-OS% 

OTHER FEATURES: CNALXY 

FOSSILS: BENTNIC FOMMNIFER, 

ABUNDANT CALCAREWS FORAJd TESTS, LEPIDOCYCLINA SP. 

NIJMJLITES SP. 

914 - 918.5 CALCILUTITE; YELLWISH GRAY TO LIGHT OLIVE GRAY 

05% WROSITY: INTERGRANULAR. LOU PGRKABILITY 

GRAIN TYPE: CALCILUTITE, BIooulIC 

“ODERATE IN0URATION 

CEMENT TYPE(S): CALCILUTITE MATRIX, DGLQIITE Q)EyT 

SEDIMENTARY STRUCTURES: IUSSIVE, )YnTLED, GIOTIMATED 

ACCESSORY MINERALS: CALCITE-05% 

OTHER FEATURES: VARIEGATED, DOLClllTlC 

FOSSILS: BENTNIC FORUIINIFERA, ECNINOIO 

91&5- 921 DOLOSTONE; YELLWISH GRAY TO GRAYISH VELLOU 

10% POROSITY: INTERGRANULAR, HOLDIC, LC,, PER”EABlLITV 

GI%KI INDURATICU 

CEMENT TYPE(S): DOLCUITE CEXENT, CALCILUTITE MATRIX 

SEOIXENTARY STRUCTURES: RASSIVE 

FOSSILS: BENTHIC FORAMINIFERA, ECNINOID 

921 - 925.5 CALCILUTITE; YELLWISH GRAY TO LIGHT OLIM GRAV 

05% PMIOSITY: INTERGRANULA& PIN POINT bL!GS 

LGU PERXEARILITY 

GRAIN TVPE: CALCILUTITE, BIOGENIC 

GOOD INDURATION 

CENENT TYPE(S): CALCILUTITE )IATRIX, DOLOMITE CEUENT 

SEDIMENTARY STRUCTURES: UASSIM 

ACCESSORY MINERALS: DOLWITE-10%. CALCITE-GlX 

OTHER FUTURES: DOLC44ITIC 

FOSSILS: BENTHIC FOMJIINIFERA, ECNINOID 

FMIAHS CQMON, BECCMNG WORE DOLc)IITIC AT BOTTol OF 

SECTION. 

923.5- 927 OOLOSTOttE; GRAYISH ORANGE TO GRAYISN YELLW 

10% POROSITY: INTERGRANULAR, “OLOIC, PIN POINT M,GS 

50-90X ALTERED; SUBHEDRAL 

GMD INDURATION 

CENENT TYPE(S): OOLCUITE CEMENT, CALCILUTITE MATRIX 

SEDIMENTARY STRUCTURES: luSSIVE 

ACCESSORY YINERALS: CALCITE-DlX 

OTHER FEATURES: CALCAREWS 

FOSSILS: BENTHIC FORAXINIFERA. ECHINOIO, FOSSIL MOLDS 

ABUNDANT FORM! MOLDS, SCME FORAX TESTS, GRADES TO A 

OOLO-CALCILUTITE. 
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927 - 930 CALCILUTITE; YELLUJISH GRAY TO LIGHT OLIVE GRAY 

05% WIIOSITY: INTERGRANULAR. LW PERMEABILITY 

GRAIN TYPE: CALCILUTITE, BIOGE,,IC 

GO@ INDURATION 

CEMENT TYPE(E): CALCILUTITE IUTRIX, DOt.OWTE CEMEYT 

SEDI”EUTARY STRUCTURES: WSSIVE, WOTTLED, BIOTURBATED 

ACCESSORY MINERALS: DOLCWTE- X 

OTHER FEATURES: PARTINGS, OOLC+,ITIC 

FOSSILS: BENTHIC FORAHINIFERA, ORGANICS 

930 - 9% CALCILUTITE; YELLOWSN GRAY TO VERY LIGHT WANGB 

10x POROSITY: INTERGRANULAR, FRACTURE 

POSSIBLY HIGN PERMEABILITY 

GRAIN TYPE: ULCILUTITE, BIOGBNIC 

WOOERATE INDURATIOW 

CEl!ENT TYPE(S): CALCILUTITE IUTRIY, DOLOWTB CE,,E”T 

BEDIMEIITARY STRUCTURES: MASSIVE, MOTTLED, BIOTulBATED 

INTERSEWED 

ACCESSORY UIYERALS: DOLMITE- % 

OTHER FEATURES: PARTINGS, DoLc11171C 

FOSSILS: BENTHIC FCWl4INIFERA, ORGANICS 

ABUNDANT PARTINGS, POSSIBLE NIGH NUtIEONTAL PERMBABILITY. 

934- 937 CALCILUTITE; YELLWISH GRAY TO VERY LIGNT ORANGE 

05% POROSITY: INTERGRANULAR. PIN POINT WGS 

LW PERHEABILITY 

GRAIN TYPE: CALCILUTITE, BIOGEWC 

WOERATE IIGWRATIW 

CEUEWT TYPE(S): CALCILUTlTE “ATRIX, DOLU4ITE CEFIENT 

SED,,lENTARY STRUCTURES: IWSSIVE, XOTTLED, BIOYURBATED 

ACCESSORY MINERALS: DOLC(IITE-05% 

OTHER FEATURES: DOLWITIC, VARIEGATED 

937 - PC1 DOLOSTONE; GRAYISH BRWN TO YELLOUISH GRAY 

10X POROSITY: WGWLAR, FRACTURE, wou)IC; 50-WXALTERBD 

SUBNEDRAL 

Goal INDURATION 

CEHEEWT TYPE(S): DOLCWTE CEl!ENT, CALCILUTITE IlATRIX 

SEDI”E”TARY STRUCTURES: “ASSIVF., WOTTLEO 

OTHER FEATURES: SUCROSIC, VARIEGATED 

FOSSILS: FOSSIL MOLDS, ORGANICS 
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I i %1 - %2.5 DOLOSTONE; LIGHT BRCW TO WAYIS” BRAN 

10X PUROSITY: INTERCRANULAR, ROLDIC, PIN POINT WIGS 

10-50X ALTERED; WBHEDRAL 

@CD INDURATION 

CENENT TYPE(S): DOLWITE CEMENT, ORGAJIIC YLTRIX 

lxLCIl.lJTITE MTRIX 

SEDIMENTARY STRUCTURES: INTERBEWED, LANINATED 

ACCESSORY NINERALS: CALCITE-01X, PEAT- X, LIMESTONE- X 

WARTLSAW- x 

OTHER FEATURES: Ei!CROSIC. VARIEGATED 

FOSSILS: ECHIYOID, FOSSIL NDLDS, UtwYICS 

POSSIBLB ALGAL LAMNATIWS WWANIC), RNC”BIC CRYSTALS 

(DOLCUITE); FORANINIFERA TESTS (WERCULINOIDES SP.,). 

%2.5- 919 DOLOBTONE: GRAYISH NROUN TO LIGHT GRAYISH DRouu 

15X POROSITY: INTERGRANULAR, HOLDIC, LOU PRRMEABILITY 

10-50x ALTERED; BUBHEDRAL 

Goco INoURATIoy 

CEMENT TYPE(S): DOLCMTE CEHENY, CALCILUYITE ,IAYRIX 

SEDIMENT~Y STRUCTURES: INTERB.EDDED, IUSGIW, MDYILED 

BIOTURBATED 

ACCESSORY MINERALS: LIUESTONE- X, CALCITE- X 

OTHER FEATURES: SUCROSIC, REDIUU RECRYSTALLI2ATIW 

CWUINA 

FOSSILS: ECHINOID, FOSSIL WLDS, WMLUSKS 

FOSSIL FRAGMENTS 

NIJMROUS ECHINOIDS WHITE COLORED) RNCMBIC CIIYSTALS 

(DOLMITE) 

PC9 - 951.9 LIIIESTWE; GRAYISH BRoyll ‘ID YELLWISH GRAY 

POROSITY: INTERWANULAR, KOLDIC 

GRAIN TYPE: CALCILUTITE. BIOGENIC. SKELETAL 

OOQ) INDURATION 

CEMENT TYPE(S): DOLCWTE CENENT, CALCILUTITE UATRIX 

SEDIllENTARY STRUCTURES: INTERBEDDED, LAMINATED, MOTTLED 

BIOTURBATED 

ACCESSORY MINERALS: DOLCWTE-40X 

OTHER FEATURES: SUCROSIC, LW RECRYSTALLI2ATIDN. COQUINA 

FOSSILS: BENTHIC FCdIAlIINIFERA, FOSSIL “DLDS 

FOSSIL FRAGMENTS 

NUUERCUS ECNINOIDS. 
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951.9- 954 LIMESTONE: GRAYISH BROW TO GRAYISH WANGE p,NK 

PWOSITY: INTERGRANULAR, “OLDIC 

GRAIN TYPE: CALCILUTITE, BIOGENIC, SKELETAL 

GRAIN SIZE: VERY FINE; ooo0 INDURATIOII 

CEUEUT TYPE(S): DOLCHITE CEWSNT, CALCILUTITE ,,,TR,K 

SEDIMENTARY STRUCTURES: INTERBEDDED, “OTTLED 

ACCESSORY MINERALS: DOLWITE-513%. CALCITE- X 

OTNER FEATURES: CNALKY, LCU REtXYSTAlLIZATION 

FOSSILS: ECHINOID, fOBSIL IIOLDS, FDSSIL FRAGMENTS 

ECNINOIO UOLDS Mu) CASTS; BECOMES K4RE DXCMITIC AT BOTTC,, 

OF SECTIOS; VARIABLE PERl4EABILITY, CALCITE; NEOLAGANW 

DURIIAM, ECNINOIDS. 

954. 959.7 LIHESTONE; CRAYISN BROUN TO YELLCUISN GRAY 

POROSITY: INTERGRANULAR, N%DIC 

GO@ INDURATIffl 

CENENT TYPE(S): DOLOMITE CEMNT, CALCILUTITE MTRIF 

SEDIHENTARY STRUCTURES: INTERBEDDED, WINATED 

BIOTURBATED 

ACCESSORY MINERALS: DOLCIITTE45X 

OTHER FEAWRES: LW RECRYSTALLIZATION, PARTINGS 

CALCAREOUS 

FOSSILS: ECNINOID, FOSSIL MOLDS, FOSSIL FRAWENTS 

WLLUSKS 

ECNINOID WOLD AND CASTS (NEOLAGANW DIJRGAMI AND NEOLAWRRl 

DALLI?); CALCITE-LINED IIOLDS. ALGAL CORGANIC) WINATIOWS 

VARIABLE PERNEABILITY, VARIES BETWEEN DOLCWTIC CALCILLITITE 

AJifI CALCARENITE LIMESTONE; POSSIBLE OCALA GROUP BASE 

(INGLIS FM); TOP OF AVW PARK FORHATIOW AT 954’7 

959.7- 978 CALCARENITE; T,ELLOUISN GRAY TO YELLWISN GRAY 

POROSITY: INTERCRA,,ULAR, ROLDIC 

GRAIN TYPE: BTOSENIC, CALCILUTITE, SKELTAL CAST 

Mw, INDURATION 

CEMENT TYPE(S): DOLCUITE CEYENT, LXLCILUTITE IMTRIX 

SEDIl4ENlARY STRUCTURES: INTERBEDDED, LAMINATED, ROYTLED 

ACCESSORY WINERALS: CALCITE- X, DOLOUIR-ZDX 

OTHER FEATURES: UEDIW RECRYSTALLIZATION, GRANULAR 

CALCARECNB 

FOSSILS: ECNINOID. FOSSIL WLDB, ORCANICB, CONES 

ECNINOID MDLDS AND USTS (NEOLAW DALLIJ? PALE BROUN 

CALCILUTITIC SEAMS; CALCILUTITE-LINED ECNINOID MDLDS 

VARIABLE WROSITY, ORGANIC, CONES; CoSKINaLINA FLORIDANA 

AVW PARK FN. 
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978 - 993 CALCARENITE; YELLOVISN GRAY 
POROSITY: INTERCRAMJLAR, PIN POINT WGS. LOU PERMGAGI‘ITY 
GRAIN TYPE: GIOGGNIC, CALCILUTlTE 
Goco INDURATIDN 
CEMENT TYPE(S): DOLWITE CEMENT, WLCILUTITE MIRIX 
SEDIMENTARY STRUCTURES: BEDDED, MJTTLGD 
ACCESSORY MINERALS: DOLOIITE- X, CALCILUTITE-2DX 
OTHER FEATURES: GRANULAR, CALCAREWS 
FOSSILS: ECNINOID. FOSSIL GOLDS. FOSSIL FRAGXGNTS 
ORGANICS 
LESS FOSSILIFEROUS THAN ABOVE, ORGAGIC SEA,,; ECHIGOlD “DLDS 
MD CASTS 1981’-985’) NEOLAGMW DALLlY, CWES - 
COSKINOLINA FLORIDANA; SCM CALCILUTITIC SGAHS (MOTTLED 
APPEAFzANCG), FRACTURE. 

993- WC.9 CALCARENITE: VERY LIGNT ORAloE TO YELLCUISN GRAY 
WILOSITY: INTERGRANULAR, PIN POINT tAXiS, WILDIC 
GRAIN TYPE: EIOGRNIC, CALCILUTITE 
Guo INDURATIml 
CEMENT TYPE(S): DOLCMTE CEIGZNT, CALCILUTITE HATRIX 
SEDHENTARY STRUCTURES: INTERBEDDED, I.A”INATED 
ACCESSORY MINERALS: DOLMTE- X, CALCILUTITE- X 
OTHER FEATURES: GPcAGlJLAR, CALCAREOUS 
FOSSILS: ORWICS 
DARK GRAY WGANICS. 

994.9- 9% CALCARENITE; LIGHT GREENISH YELLOU TO YELLOUISN GRAY 
WROSITY: INTERGRANULAR, I(OLDIC 
GRAIN TYPE: GIOGENIC, CALCILUTITE 
GOOD INDVRATION 
CEMENT TYPE(S): DOtmITE CEGENT, CALCILUTITE MATRIX 
SEDIXENTARY STRUCTURES: INTERGEDDGD 
ACCESSORI NINERALS: CALCILUTITE-45% 
FOSSILS: ECNINOID, FOSSIL HOLDS 

99b- 999.7 DOLOSTONE; IKX)ERATE EROUN TO LIGNT GRCMI 
POROSITY: INTERCRYSTALLINE. INTERGRANULAR, “OLDIC 
lG-5GK ALTERED; SUGHGDRAL 
GCCD INDURATIMl 
CEUENT TYPE(S): DOLCMTE CEIONT 
SEDIUENTARY STRUCTURES: GRADED BEDDING, LAMINATED 
ACCESSORY NINERALS: CALCILUTITE- X 
OTHER FEATURES: SUCROSIC, GEDIIM RECRYSTALLIZATI(Y 
FOSSILS: ECHINOID, FOSSIL )*KDS. DRGANICS 
ECNINOID MOLDS AND CASTS, LAMIRATED AT BOTTOM OF SECTION. 
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999.7- lC03 CALCARENITE; YELLWIStl GRAY TO LIGNT BROW 

PGRGBITY: INTERGRANULAR, l.Ud PERXEABlLIlY 

GRAIN TYPE: BIGGENIC, CALCILUlITE 

GCCD INDWTIW 

CMENT TYPE(S): DOLU4IlE CEMENT, CALCILUlIlE MlRlX 

SEOIXENTARY SlRUClURES: INlERBCOOBO, WIINATEO, HOllLU) 

ACCESSORY MINERALS: OOLMITE-45% 

FOSSILS: ECNINOIO, FOSSIL MOLDS, GRBANICS 

1003 - 1005.8 DOWSTONE; LIGHT BBWII 10 GBAYISN BRCW 

PGROSITY: INTERCRYSTALLINE. INlERGRANUuR 

Lou PERXEABILI~Y; 10-50X ALTERED; ~~HEORAL 

GOW INDURATION 

CENENT TYPE(S): OOLCt4IlE CEXENT, CALClLUlIlE HATRIX 

SEOIXENTARY STRUCTURES: INTERBEOOEO, LAXINATEO, I*ITTLEo 

ACCESSORY MINERALS: CALCILUlIlE- X, CLAY- X 

OTHER FXATURES: SUCROSIC 

FOSSILS; ECNINOIO, FOSSIL WOE, WZANICS 

FOSSIL FRAGNENTS 

INlERBEOOEO OOLCWTIC LIkESTONE AND OOLCUITE, DAGAXIC 

SEAMS; CLAY SEAM ECNINOIO HGLOS (NEOLACWM OALL:?) 

lOOS.8- 1008.6 CALCARENITE; LIGHT BR0l.W TO YELLOUISN GRAY 

WRWITY: INTERGRANULAR 

GRAIN TYPE: BIOGENIC, CALCILU'IITE 

Gtxo 1NOuRA11GN 

CWNT TYPE(S): OOLOllIlE CENENT. CALCILUlIlE HWRIX 

SEOIHENTARY STRUCWRES: INTEREBOOEO, LAMIXATEO 

ACCESuw(Y MINERALS: OOLaYIlE-15X, CALCITE- X 

CALCILUTITE- X 

OTHER FEATURES: GRANULAR, OOLC+IIlIC 

FOSSILS: FOSSIL FRAGMENTS 

lOOB.6- 1021.4 CALCARENITE: YELLOUISN GRAY 10 YELLCUISN GRAY 

POROSITY: INlERGRANULAR, FRAClURE 

GRAIN TYPE: BIOGENIC, CALCILUTITE 

Goco INwRAlIlxl 

CEXENT TYPE(S): OOLWITE CEUENT, CALCILUlIlE WTRIX 

BEOIUENTARY SlRUClURES: INlERBEOOBO, LAMINATEO, MOlTLEO 

BRECCIATEO 

ACCESSORY MINERALS: CALCILUlIlE- X, OMCUITE- X 

CALCITE- x 

OTHER FEATURES: GRANULAR, OOLMITIC 

FOSSILS: FOSSIL FRAGIIENTS, ECNINOIO, ORGANICS 

SONE OFFSET IN FRACTURE, ECNINOIO CAST (NEOUWY OALLI) 

ALTERNATING CALCARENITE AN0 CALCILUlIlE IN lEXl@E 

BRECCIATEO APPEARANCE; ORGANIC LA"IGAlIoI (ALGAL?) 

VARIABLE wRoSIlY, FOSSILS CASTS (ALTERED). 
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1021.b 1030.9 CALCARENITE; YELlOUIEN WY 
WROSITY: INTERGRANULAR, FRACTURE 
GRAIN TYPE: R100ENIC, CALCILUTITE 
Moo INDURATIOW 
CEMENT TYPE(S): DOLCUITE CRNENT, CALCILUTITE MATRIX 
SEDIMENTARY STRUCTURES: 1NTERS2DDRD. LMINATW, MOTTLED 
ACCESSORY XINERALS: CALCILUTITE- X, DOLCWTE- X 
CALCITE- x, alART SAND- x 
OTHER FEATURES: GRANULAR, OOLOUITIC 
FOSSILS: FOSSIL FRAGHENTS, WLLUSKS, UICWCS 
GASTROPOD MD5 W?ARITELLA), ORWIC (ALGAL LAWXATIONS)? 

1030.9- 1051.7 CALCARENITE; YELLWISH GRAY TO YELLOlSN GRAY 

WROSITY: INTERGRANULAR, POSSIBLY NIGN PRRWADTLITY 
FRACTURE 

GRAIN TYPE: BIOGENIC, CALCILUTITE 
GOCO INDUUATION 
CEXENT TYPE(S): DOLCWTE CRNENT, CALCILUYITE IUTRIi 
SEDIllENYARY STRUCTURES: SRECCIATRD, IUSSIVR, WINATED 
ACCESSORY NINERALS: CALCILUTITE- X, DOLCWTE- X 
CALCITE- X. QUARTZ SAM)- X 
OTHER FEATURES: GRANULAR, CALCARECW 
FOSSILS: FOSSIL FRAGMENTS, FOSSIL MOLDS, WI( TRACRS 
CONES, MILIOLIDS 
FOSSILS (ALTERED) BECC+IES HDRE PERMEARLE TDNARD BOTTQl OF 
SECTION COSKINOLINA FLORIDANA, DICTYOCONUS Corn1 
LAIIINATIONS (103% 1035.5’); ECNINOID SPINE. ECNINOID CAST 
(NEOLAGARUN DALLI) UNIDENTIFIRD FORMS. 

1051.7- 1056.3 CALCARENITE: YELLOUISN GRAY 
POROSITY: INTERWANULAR, POSSIBLY H16N PERUEABILIlY 
GRAIN TYPE: BIOGENIC, CALCILUTITE, SKELETAL 
Goco INDURATION 
CEMENT TYPE(S): DOLCWTE CRHENT, ULCILUTITE IkATRlX 
SEDIIIENlAJtY STRUCTURES: BEDDED, IUSSIYE, XOTTLRD 
ACCESSORY “INEWS: CALCILUTITE- X, DOLOWITE- % 
CALCITE- X 
OTNER FEATURES: GRAJMAR, CALCAREOUS 
FOSSILS: FOSSIL FRAONENTS, FOSSIL MOLDS, E~NINOID 
UORIl TRACES 
ECNINOID TESTS AND wKD.5 (NEOLAGANW DALLI) CALCITE-LINED 
ECHINOID SPINE, UNIDENTIFIED FORAIlS, WSTROPCO TEST. 
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1054.3- 1W CALCARENITE; YELLOVISN GRAY TO YELLOUISN GRAY 

F’CtWSITY: lNTERGRANULAR 

GRAlN TYPE: SIOEENIC, CALCILUTITE, SKELETAL 

cow INDuRATIoN 

CEMENT TYPE(S): DOLDWITE CMNT, ULCILUTITE MATRIX 

SEDIXENTARY STRUCTURES: BEDDED. MASSIVE 

ACCESSWY IWERALS: CALCILUTITE-20%. DOLCUITE- X 

CALCITE- X 

OTHER FEATURES: GRANULAR, CALCAREWS 

FOSSILS: FOSSIL FRAWENTS, FOSSIL XOLDS, ECNINOID, CWES 

YILIOLIDS 

GASTROPOD WLDS AND CASTS WRRITELLA); LAROE ULCITIC 

CRYSTAL IN A GASTROPOD CAST AT 1062.5’. ECHISOID MOLDS AND 

CASTS, COSKINOLINA FLDRIDMA; DICTY- CWCEI 

WLCUITIZED LIMESTOXE LEXSES. 

1064 - lDS4 CALCARENITE; YELLWISH QRAY 

PCWSITY: INTERGRAXULAR. POSSIBLY HIGH PERWASILITY 

PIN POINT WJGS 

GRAIN TYPE: SICCENIC, CALCILUTITE 

Gam INDURATIDN 

CEXENT TYPE(S): DOLMITE CEXENT, CALCILUTITE MATRIX 

SEDIMENTARY STRUCTURES: BEDDED, IUSSIVE 

ACCESSORY IIINERALS: CALCILUTITE-lD%. DOLOWITE- X 

CALCITE- X 

OTHER FEATURES: GRANIJLIJI, CALCAREDUS 

FOSSILS: FOSSIL Fl+ltERTS, FOSSIL XDLDS, ECNIYOID, CDRES 

IIDLLUSKS 

COSKINOLINA FLORIDANA; SCM ECNINOID MLDS AND CASTS 

(NEOLAGAMJX DALLI); CALCIlE CRYSTALS-IY)LDS. LARC5 PELECYPDD 

CASTS, FRACTURE TPACES. 

1DSb - lD96 CALCAREXITE; YSLLCAIISH GRAY TO YELLWISN GRAY 

POROSITY: INTERGRANULAR, POSSIBLY HIGH PERXEASILITY 

PIN WIN1 WCS 

GRAIN TYPE: SICGENIC. CALCILUTITE 

woo INDURATION 

CEMENT TYPE(S): DOLOWITE CEMENT, CALCILUTITE WITRIX 

SEDIMENTARY STRUCWES: BEDDED, luSSIVE 

ACCESSC4tY MINERALS: CALCILUTITE- X, DOLCMITE- % 

CALCITE- X 

OTHER FEATURES: GRANULAR, CALCAREUJS 

FOSSILS: FOSSIL FRAGNENTS, FOSSIL MOLDS. ECWINOID, CWES 

WLLUSKS 

SCM FRACTURE TRACES, MCUE PERXEASLE THAN ASOVE 

CALCITE-LINED NDLDS; COSKINDLINA FLDRIDANA, PELECYPCO 

CASTS, ECNINOID (NEDLAWNW DALLI,; TURRITELLA HOLDS. 
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lW4 - 1114.2 CALWENITE; YELLCUIsH GRAY TO YEL‘WIS” GRAY 
FQROSITY: INTERGRANULAR, POSSIGLY HIGH PERWARILITY 
PIN mINT WCS 
GRAIN TYPE: GIOGENIC, CALCILUTITE 
MOD INOuRATIoN 

CEI(ENT IYPEW: OOLCWTE CHENT, CALCILUTITE MATRIX 
SEOIIIENTARY STRUCTURES: SEOORO, IUSStVR, LARINAW 
HOTTLEO 

ACCESSORY WNERALS: CALCILUTITE- X, OOLCWTE- X 
OTHER FEATURESf GRANULAR. CALCAREWS 
FOSSILS: FOSSIL FRAGMENTS. FOSSIL bIGIDS, ECNINOID 
KOLLUSKS 
SGRE APPRGKIMATELY 45 DEGREE ANGLE FWTURES, SollE 
LAKIGATIoIIS, BLACK DRGANXC INCLUSICUS IN TNE CALCARRYIlE 
ORGANIC SEAM, PRLECYPCU WLDS; WILIOLIDS (1113.4-1113.8’) 
COSKINOLIRA FLORIDAWA. 

1114.2- 1115.2 CALCILUTITE; VERY LIGHT UIANGE TO YELLWISH GRAY 
POROSITY: INTERGRANULAR, FRACTURE, PIN WIN1 tWS 
Gwo INOURATIOW 
CEMENT TYPE(S): DOLtWIlE CEMENT, ‘CALCILUTITE MATRIX 
SEOIl4ENTARY STRUCTURES: INTERSROOEO, WINATEO, “OTTLEO 
ACCESSORY IIINERALS: OOLCUITE-30X, LIWESTOIIE-20X 
OTHER FRATURES: OGLOI(IllC 
FOSSILS: FOSSIL FRAGUENTS, FOSSIL WILDS, ECHIRGID 
CmANICS 
FRACTURED, MOTTLED, LAIlIRATlW <CGGANIC-ALGAL), GE& 
OALLI . 

1115.2- 1119.5 CALCARENITE; LIGHT BROW TO GRAYISH ERCW 
PWOSITY: INTERGRANULAJ!, FRACTURE, PIN WIN1 WIGS 
Cm0 INDURATION 
CEMENT TYPE(S): OOLDWITE CEMENT, CALCILUTITE MATRIX 
SEDIWENTARY STRUCTURES: INTERRROOEO. “OTTLRO, UYIGATRO 
ACCESSORY MINERALS: OOLCUITE-35X. CALCILUTITE- X 
OTHER FEATURES: IlROIUl RECRYSTALLI2ATIUI, WLQlITIC 
FOSSILS: FOSSIL FRAGMENTS, FOSSIL KOLDS, ORGANICS 
ECNINGIO WLOS ANO CASTS WEOLAGANW DILLS); ItME 
DOLCWITIZGD. 

1119.5- 1121.9 CALCILIJTITE; VERY LIGHT ORANGE TO LIGHT RRCW 
mOSITY: INTERGRAMJLAR, FRACTURE, INTRAGRAMJLAR 
GRAIN TYPE: CALCILUTITE 
GOCO INOURATION 
CEIIRNT TYPE(S): OOLC+lITE CEMENT, CALCILUTITE MATRIX 
SEOI)IENTARY STRUCTURES: INTERBEDDED, WTTLED, RRECCIATEO 
ACCESSORY HINRRALS: CALCILUTITE-45X. LIMESYGNR-20X 
OTHER FEATURES: OOLOIIITIC, WEOIW RECRYSTALLI2ATIOU 
FOSSILS: ORGANICS, CO&ES, FOSSIL FRAGMRNTS 
SRECCIATED, LIIESTC4IE INCLUSIOWS, FRACTWE TRACR 
LMINATEO, ORGAWICS CosXIGGLINA FLORIDA,& 1NlERREODGD 
GROW CALCARENIIE; FRACTURES. 
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1121.9- 1124.5 001OBnJNE; LIGHT BRaiN 10 mrrERAT.5 BRDW 
POROSITY: INTERGRANULAR, INTERCRYSTALLINE, VUWLAR 
lo-502 ALTERED; WBNEDRAL 
GOW INDURATION 

CEMENT TYPE(S): DOLCUITE CRXENT, CALCILUTITE ILATRIX 
SEDIXENTARY STRUCTURES: INTERBEWED, LAMINATED, lYlTTLED 
BRECCIATED 
ACCESSORY XINERALS: CALCILUTITE- X 
OTHER FEATURES: HIGH RECRYSTALLIUTIOW, SUcROSIC 
FOSSILS: FOSSIL “DLDS 

SC+IE DOLC+IIlIC CALCILUTITE, RHCMBIC CRYSTALS IDOLCMTE) 
~RECCIATED; SowE FrUcmG TRACES, INTERBEDDED DOLO~ITIC 
CALCILUTITE AND DOLC+IITE. 

1124.5- 1138.7 CALCARENITE; LIGHT BRaM TO VERY LIGHT oRu(oE 
POROSITY: INTERGRANULAR, FRACTURE, PIN POINT WOE 
WC0 MIJRATIMl 
CERENT TYPE(S): DOLCMITE CEMENT, CALCILIJTITE U4TRIX 
SEDIMENTARY STRUCTURES: INTERBEDDED, LAMRATED 
ACCESSORY IIINERALS: DDLCUITE-45X 
OTHER FEATURES: MEDIUI RECRYSTALLI2ATIOY, CALCAREOUS 
FOSSILS: FOSSIL FRAGRENTS, FOSSIL HOLDS, ECNINOID 
VERY PALE ORANGR DOL(*lIlE INCLUSICUS, FRACNaE TRACES 
ECNINOID XOLDS (NEOLAGANIM DALLI), CcsmLINA FLORIDANA 
ORGANIC LAJIINATIONS. 

1138.7- 1139.4 CALCARENITE; LIGHT BROM TO YELLOUISH GRAY 
POROSITY: INTERGRARLIW, PIN POINT WGS, FRACTURE 
GRAIN TYPE: BIDGENIC, CALCILUTITE 

CEXENT TYPE(S): DOLCMTE CEMENT, CALCILUTITE MATRIX 
SEDIMENTARY STRUCTURES: INTERBEDDED, WINATED 
ACCESSORY MINERALS: DOLOWITE-M 
OTHER FEATURES: XEDIIRI RECRYSTALLIUTION, CALCAREOUB 
FOSSILS: ORGANICS, FOSSIL FRAGXENTS 
LAMNATIONS (ORWNIC-ALGAL?), COBKINOLINA FLORIDANA 
FRACTURE TRACES. 

1139.4- 1143.2 DOLDSTOWE; LIGHT BRU.‘N TO LIGHT GRAYISH BROCDl 
POROSITY: INTERGRANULAR, INTERCRYSTALLINE, PIN POINT WOS 
10-50.X ALTERED; WBHEDRAL 
GQD ISDURATIOW 
CEMENT TYPE(S): DOLCUITE CEUENT, CALCILUTITE MATRIX 
SEDIMENTARY STRUCTURES: INTERBBDDED, WED, LAMINATED 
ACCESSORY MINERALS: CALCITE- X, CALCILIJTITE- X 

OTNER FEATURES: HIGH RECRYSTALLIUTION, BUCROBIC 
FOSSILS: FOSSIL “OLDS, oRG4NICS 
GRADES FRffl DOLMITIC LIXESTONE TO CALCARECU.5 DOLOSTCM 
VARlASLE WROSITY, SC”,E FRACTURE TRACES, RNWBIC DOLCUITE 
CRYSTAL. 
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1143-Z- 1144.6 DOLOSTWE; GRAYISH GROW TO DARK YELLOWS” GROW 
PGRGSITY: INTERCRYSTALLINE, FRACTURE, LOU PERI‘SAGILlTY 
304% ALTERED; SUBNEDRAL 
GGUI INDURATIW 
CEMENT TYPEW: DOLCUITE CEMENT 
SEDIMENTARY STRUCTURES: INTERBEDDED 
OTHER FEATURES: NIGH RECRYSTALLIZATIOI, SJCROSIC 
FOSSILS: NO FOSSILS 

RHCSIGIC DOLWTIC CRYSTALS, 

11.44.6- 1147.3 DOLOSTONE; GRAYISH GROW TO LIGHT GRow( 
POROSITY: INTERGRANULAR, PIN POINT WGS, INTERCRYSTALLINE 
50-90X ALTERED; SUGHEDRAL 
GOCO INDlJRATIffl 
CEXENT TYPE(S): DOLCfIITE CGXENT 
SEDIMENTARY STRUCTUIES: INTERBEDDED, LAWIXATED 
ACCESSORY MINERALS: LIWESTOUE- X 
OTHER FEATURES: HIGH RECRYSTALLIZATIOII, SUCROSIC 
FOSSILS: ORGANICS, FOSSIL MOLW 
LOU TO mERATE WROSITY. 

1147.3- 1153.5 CALCARENITE; VERY LIGHT ORANGE 

WROSITY: INTERGRANULAR, PIN POINT WCS, LCU PERbIGAGILITY 
GRAIN TYPE: CALCILIJTITE 
GWO INDURATION 
CEUENT TYPE(S): CALCILUTITE XATRIX, DNC+IITE CEMENT 
SEDIMENTARY STRUCTURES: INTERBEDDED 

ACCESSORY MINERALS: GUARTZ SAXD- X, CALCILUTITE-40X 
DOLCWTE- x 
OTHER FEATURES: HEDIW RECRYSTALLIZATIW, DOLCUITIC 
FOSSILS: NO FOSSILS 

1153.5- 1156.5 DMOSTONE; VERY LIGHT ORANGE TO LIGHT GROUY 

POROSITY: INTERGRAXULAR, PIN POINT WGS, FRACTURE 
10-50X ALTERED; SUBHEDRAL 
GGCO INDURATIOX 
CEMENT TYPE(S): CALCILUTITE KATRIY. DOLCWTE CEMENT 
SEDIMENTARY STRUCTURES: INTERGEGDED. LAHIXATED, WTTLED 
SANDED 
ACCESSORY MINERALS: LIXESTWE-JGX 
OTHER FEATURES: YEDIVW RECRYSTALLIZATIQI, CALCAREGUS 
FOSSlLS: ORGANICS, ECXINOID 

l156.S- 1158.7 AS ABOVE 

FRACTURE TRACES, INTERBEDDED DOLCUITIC LII(ESTONE AIM 
CALCAREOJS DOLOSTONE, LIXESTOXE INCLUSIONS AR0 ECIIINOID 
“OLDS IMRY PALE ORANGE,. 



1158.7- 1165 DOLOSTWE; GRAYISH GRWN TO DARK YELLOUISH BROYY 
POROSITY: INTERUYSTALLINE, FRACTURE, WWLAR 
W-100% ALTERED; SUGNEDRAL 
GCJW INoUP.ATIoN 
CEMENT TYPE(S): DOLCnITE cu(ENl 
SEDIMENTARY STRUCTURES: INTERSEDDGD 
OTHER FEATURES: NICN RECRYSTALLIZATIQI, SUCROSIC 
FOSSILS: FOSSIL HOLDS 
ECHINOID noLos, SORE VUGS. 

1164 - 1170.5 CALCARENITE: YELLOUISN GRAY TO LIGHT GREENISH YELLOU 

WROSITY: INTERGRANULAPi, LOU PERREASILITY, FRACTURE 
WIN TYPE: CALCILIJTITE, BIOGGNIC 
COD0 IWUP.ATICGl 
CEMENT TYPE(S): WLCUITE CGWENT, CALCILUTITE MATRIX 
SEDIUENTARY STRUCTURES: INTERSECMD, LAMIIUTED, SRGCCIATED 
MOTTLED 
ACCESSOAY MINERALS: DOLCMTE- X, CALCILUTITE-6SX 
OTHER FEATURES: Lw RECRYSTALLIZATIOII, CAl.CARE@US 
FOSSILS: ORGAGICS 

NUtEROUS FRACTURE TRACES, BRECCIATED APPEARANCE. 

117O.S- 1187.9 DOLOSTONE: VERY LIGHT ORA)(GE TO IKOERATE GROW 
WROSITY: INTERGRANULAR, WGULAR, PIN POINT W,iS 
IO-SO% ALTERED; SUGHEDRIL 
GKO INDURATION 
CEHENT TYPE(S): DOLCUITE CEMENT, CALCILUTITE MATRIX 
SEDIMENTARY STRUCTURES: INTERBEDDED, LAMINATED, GFZCCIATED 
MTTLED 

ACCESSORY UIWERALS: CALCILUTITE-40%. LIMESTCME- X 
CLAY- X 
OTHER FEATURES: MEDIlGl RECRYSTALLIZATIa 
FOSSILS: ORGANICS, FOSSIL WLDS 
INTERBEDDED CALCILUTITE, LI!lESTOGG AND DOLOSTCUE, FRACTURE 
TRACES, CLAY; SUlE ECHIYDlD MOLDS, HlGRLY LARISATGD 
SRECCIATRD, MOTTLED AND WGCY. 

1167.9- 11% DOLOSTCUE; RODERATE SRCh5l TO SLACK 
POROSITY: INTERGRAGULAR, WGUW, PIN POINT WGS 
10-50x ALTERED; SUSWEDRAL 
MCOERATE INDURATION 
CEMENT TYPE(S): DOLCUITE CGRENT 
SEDIMENTARY STRUCTURES: INTERSEDDED, LAMNATEIJ, WOTTLEO 
ACCESSORY MINERALS: PLANT REMAINS- X, WART2 SAND- X 

OTHER FEATURES: MEDIUI RECRYSTALLIZATILUI, GRANULM 
FOZSILS: ORGANICS 
LAMINATED, HIGH PERCENiAGE (SLACK ORGANIC WLTERIAL - 
CLAYEY) INTERSEODEO UITH IVX)ERATE GRWN GRAWLAR Aye 
CRYSTALLINE DOLOSTWE. 
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119b - 1204 OOLOSTONE; WERATE GROVW TO DARK YELLOUISH BRCW 
FUROSITY: INTERCRYSTALLINE, WGWAR, FRACTURE 
W-100% ALTERED: SUBNELWAL 
GO00 INOURATIOU 
CENEYT lYPE(S): OOLOWITE CEMENT 
SEDINENTARY STRUCTURES: INTERSEOOEO, lylT,LEO 
ACCESWY WINERALS: CNERT- X 
OTHER FEATURES: NIGN RECRYSTALLIZATIC,,, SUCBOSIC 
VUGGY, PRCUBLY PERMEABLE, SUCROSIC, FRACTUtEO, XOLOS 
(ECHINOIOS) 

1204 - 1205 OOLOSTONE; WOOERATE GROW TO DARK YELLOUISH BROuN 
POROSITY: IWTERCRYSTALLIIIE; 90-100X ALTERED; S”B”eDkAL 
GRAIN SI2E: CRYPTOCRYSTALLINE 
RANGE: WICROCRYSTALLINE TO CRYPTOCRYSTALLINE 
GOCO INDIJRATIW 
CENEWT TYPE(S): OOLCUITE CEWIT 
BGOlHENTARY STRUCTURES: BEDDED, MOTTLED 
ACCESSORY MINERALS: LIXESTONE- X 
OTHER FEATURES: NIGN RECRYSTALLI2ATIQ(, SUCROBIC 
FOSSILS: WGANICS 

1205 - 1210 OOLOSTfflE; LItIll GRAYISH BRCbiX TO DARK YELLOUIBW BROW 
POROSITY: INTERCRYSTALLINE, FRACTURE; 50-W% ALTERED 
SUBHEORAL 
GRAIN SIZE: MICROCRYSTALLINE 
RAGGE: CRYPTOCGYSTALLINE TO WICROCRYSTALLlYE 
Goco INOUFZATION 
CENEWT TYPE(S): OOLWITE CGHGNT, CALCILUTITE MATRIX 
SEOIHENTARY STRUCTURES: SEOOEO. MOTTLED 
ACCESMRY MINERALS: LIMESTQIE- X 
OTHER FEATURES: MEOIlM RECRYSTALLl2ATIo* 
HIGH RECRYSTALLI2ATIOW, SUCROSIC 
FOSSILS: ORGANICS 

1210 - 1215 OGtOSTCdlE; WERATE BRWX TO WDDERAlE BRCW 
PCMSITY: INTERCRYSTALLINE; 50-90x ALTERGO; SUBNEORAL 
GRAIN SIZE: WCRCCRYSTALLINE 
RANGE: CRYPTOCRYSTALLINE TO UICFzOCRYSTALLINE 
Grim INOuRATIcw 
CEHENT TYPE(S): DOLCMTE CEMENl, CALCILUTITE UATRIX 
SEOIRENTARY STRUCTURES: BEOOEO 
ACCESSORY WINERALS: LIGESTWE- X 
OTHER FEATURES: PEDICU RECRYSTALLI2ATIWi , 
HIGH RECRYBTALLI2ATIW 
FOSSILS: ORGANICS 



1215 - 1220 

1220 - 1235 

1255 - 1245 

1265 - 1260 
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DOLOSTONE; MCQERATE BRCUN TO DARK YELLWISH BROW 

POROSITY: INTERCIIYSTALLINE; W-WOK ALTERED; SUBWEDRAL 

GRAIN SIZE: CRYPTDCRY’STALLINE 

RANGE: WICRDCRYSTALLINR TO CRYPTOCRYSTALLINE 

Go(x) INDURATIW 

CEKENT TYPE(S): OOLCWTE CEMENT 

SEDIRENTARY STRUCTURES: BEDDED, ICITTLBD 

OTHER FEATURES: NIGH RECRYSTALLI~ATICIN, SUCROSIC 

FOSSILS: GRGANICS 

VERY GARD, WCROSIC DOLCUITE YITN SCUE EATNERED SURFACES. 

DOLOSTONE; GRAYISN BR0l.W TO WERATE BRCW 

POROSITY: INTERCRYSTALLINE, FRACTURE; 90-100x ALTERED 

SUSHEDRAL 

GRAIN SIZE: CRYPTOCRYSTALLINE 

RANG-E: MICROCRYSTALLINE TO CRYPTCCRYSTALLINE 

GOOD INDURATIW 

C2MENT TYPE(S): DOLOMITE CEHGNT 

MDIHENTARY STRUCTWES: BEDDED, WTTLED 

OTHER FEAWRES: HIGG RECRYBTALLI2ATIaY, SUCRGBIC 

FOSSILS: miAtJ1cs 

DOLOSTOWE; DARK YELLWISH BRDbM TO DARK YELLDNISW BROUU 

WRDSITY: INTERCRYSTALLINE; W-lGD% ALTERED; SUBGEDRAL 

GRAIN S!ZE: WICRDCRYSTALLINE 

RANGE: CRYPTCCRYSTALLIWE TO RICRGCRYSTALLIYE 

uyx) INDURATIGG 

CEUENT TYPE(S): DGLCHITE CEMENT, CALCILUTITE MTRIX 

SEDIRENTARY STRUCTURES: BEDDED 

ACCESSORY MINERALS: LIIIESTWE- Z 

OTHER FEATURES: HIGH RECRYSTALLI2ATIOU, SUCRDSIC 

FOSSILS: WGANICS 

HARD, SUCRDSIC. 

OOLOSTCtlE; DARK YELLWISH BROW TO llDDERATE BRW 

POROSITY: INTERCRYSTALLINE, FRACTURE; GO-100x ALTERED 

SUBHEDRAL 

GRAIN S12E: WICRCCRYSTALLINE 

RANGE: CRYPTOCRYSTALLINE TO WICROCRYSTALLINE 

GDCO INDURATIDN 

CEMENT TYPE(S): DOLCUITE CEMENT 

SEDIMENTARY STRUCTURES: BEDDED 

ACCESSORY MINERALS: CALCITE- X 

OTHER FEATURES: NIGH RECRYSTALLI2ATICU, SUCRDSIC 

FOSSILS: ORGANICS 

SUCROSIC; CALCITE CRYSTALS; TRACE FRACTURES; SCM FBACTUIE 

POROSITY. 
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1260 - 1270 DOLOSTONE; DARK YELLWISN BROW 10 “COERATE YELLDMSN BRDwl 

POWBITY: INTERCRYSTALLINE. INTERGRANULAR, FRAClllRE 

90-100X ALTERED; SUBHEDRAL 

GRAIN SIZE: WROCRYSTALLINE 

RANGE: CRYPTOCRYSTALLINE 10 MICROCRYSTALLINE 

WC0 INDURATION 

CEMENT TYPE(S): DOLCWTE CERER, 

SEDIMENTARY STRUCTURES: BEDDED, lYl,,LBD 

ACCESSORY lWERALS: LIWSTONE-02% 

OTHER FEATURES: HIGH RECRYSTAlLI2ATIC!+l, BUCRDBIC 

FOSSILS: CW%NICS 

1210 - 1279 DOLOSTCWE; DARK YELLOUISN BROhW TO LIGHT BRWi 

WROSITY: INTERCRYSTALLINE, PIN POINT WGS, INTERGRANWAR 

50-90X ALTERED; SUBNEDRAl 

GRAIN SIZE: HICRDCRYSTALLINE 

RANGE: CRYPTOCRYSTALLINE TO MICROCRYSTALLINE 

Gwn INDURATION 

CRHENT TYPE(S): DOLMITE CEMENT, CALCILUTITE MATRIX 

SEDIMENTARY STRUCTURES: INTERBEDDED. MOTTLE0 

ACCESSWY WINRRALS: LIURSTfflE-05% 

OTHER FEATURES: HIGH RECRYSTALLIUTION, SUCROSIC 

FOSSILS: ORGARICS 

1279 - 12BG DOLOSTWE; DARK YELLOUISN BRadl TO IIQ)ERATE BRW 

POROSITY: INTERCRYSTALLINE, PIN POINT WGS. FRACTURE 

W-WOK ALTERED: SUWEDRAL 

GRAIN SIZE: WICRDCRYSTALLINE 

RANGE: CRYPTCCRYSTALLIWE TO RICROCRYSTALLIRE 

GOW INDURATIOY 

CEMENT TYPE(S): DDLCWTE CEMENT 

SEDIHRNTARY STRUCTURES: BEDDED 

ACCES5oRY WINERALS: LI”ESTONB- X, CLAY- % 

OTHER FEATURES: N16H RECRYSTALLI2ATIOR, RWROBIC 

FOSSILS: NO FMSILS 

1280 - 1300 DOLOSTM(E; DARK YELLWISH BRW TO WERATE BRCW 

POROSITY: INTERCRYSTALLINE, PIN POINT WGS 

POSSIBLY NIGH PERREABILITY; 90-1ODK ALTERED; SUGNBDW 

WulN SIZE: MICROCRYSTALLINE 

RANGE: CRYPTOCRYSTALLINE TO RXCROCRYSTALLINE 

Goco IRDURATION 

CEMENT TYPE(S): DOLCSIITE CEMENT 

SEDIWENTARY STRUCTURES: BEDDED 

ACCESSDRY MINERALS: LIRESTWE-02R 

OTHER FEATURES: HIGN RECRYSTALLI2ATION, BUCRDBIC 

FOSSILS: NO FDSSILS 
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1300 - 1310 DOLMTONE; HCOERATE YELLCUISH BRCW TO “WERATE BROW 
POROSITY: INTERCRYSTALLINE, PIN POINT WJGS 
POSSIBLY NIGH PERMEABILITY; SO-lOO% ALTERED; SIJB”.EDRAL 
GRAIN SIZE: CRYPTDCRYSTALLINE 
RANGE: WICRDCRYSTALLINE TO CRYPlDCRYSTALLINE 
GCCO INDURATlON 
CEHENl TYPE(S): DOLMlTE CEWENT 
SEDIMENTARY STRUCTURES: BEDDED 
ACCESSDRY HINERALS: CLAY-OZX, LIRESTOIIE- X 
OTHER FEATURES: NIGN RECRYSTALLIZATIUi, SUCRDStC 
FOSSILS: NO FOSSILS 

1310 - 1340 DDKJBTDNE; LIGHT BRDUN 
PDRDSITY: INTERCRYSTALLINE, PIN PDlRT WGS 
PDSSIBLY NIGH PERMEABILITY; BO-100x ALTERED; SUBNEDRAL 
GRAIN SIZE: HICROCRYSTALLINE 
RANGE: CRYPTDCRYSTALLINE TO MICROCRYSTALLINE 
Goco INDURATION 
CEHENT TYPE(S>: DDLOItITE CEMNY 
SEDIMENTARY STRUCTURES: BEDDED 
ACCESSORY MINERALS: CLAY-01%. LIMBBTONB- X 
OTHER FUTURES: NIGH RECRYSTALLIZATION, SUCRDSIC 
FDSSILS: ORGANICE 

1340 - 1380 DDLOSTUIE; LIGHT BRCW 
POROSITY: INTERCRYSTALLINE, PIN WIN1 WJBB 

POSSIBLY HIGH PBRMEABILITY; BG-100x ALTERED; BWIEDRAL 
GRAIN SIZE: WICRCCRYSTALLINE 
RANGE: CRYPTDCRYSTALLINE TO HICROCRYSTALLINE 
GOCB INDURATIDN 
CE”ENT TYPE(S): ODLWITE CEMENT 
SEDINEWTARY STRUCTURES: BEDDED 
ACCESSDRY MINERALS: LII(ESlC+lE- % 
OTHER FEATURES: HIGH RECRYSTALLIZATIOII, SUCRCSIC 
FOSSILS: DRGANICS 

13BO - 1403 DOLOSTWE; GRAYISH BRCUN TO LIGHT BRWI 
PWOSITY: INTERCRYSTALLINE. INTERGRANULAR. PIN WIN1 W&S 
90-100X ALTERED; SUBNEDRAL 
WUIN SIZE: HICRDCRYSTALLINE 
RANGE: CRYPTCCRYSTALLINE TO UlCRou(YSTALLIWE 
GOOD INDURATION 
CEMENT TYPE(S): OOLMITE CEMENT 
SEDIRENTARY STRUCTURES: BEDDEO 
ACCESSORY MINERALS: LIKESTOWE- X 
OTHER FEATURES: HIGH RECRYSTALLIZATIOU. SUCRDSIC 
FOSSILS: DRGANICS, FOSSIL FRABMBNTS 



Page 51 W-16783) 

I :- 

1403 - 1425 DOLDSTONE; GRAYISH SRWYI TO LIGNl BRm 

POROSITY: INTERCRYSTALLINE, WUJLAR 

POSSIBLY HIGH PERHEABILITY; W-100x ALTERED; SUBNEDRAL 

GRAIN SIZE: WZWCRYSTALLINE 

RANGE: CRYPTOCRYSTALLINE TO “ICROCRYS,ALL,NE 

Goa, IRDURATION 

CEMENT TYPE(S): DOLOI(ITE CEMENT 

SEDIMENTARY STRUCTURES: BEDDED 

ACCESSORY WIWERALS: LIRESTDNE- X 

OTHER FEATURES: HIGH RECRYSTALLIZATIOU, SUCROSIC 

FOSSILS: ORWICS 

1425 - 1440 DOLOSTONE: WERATE YELLOWISH BROHG TO I*DERAlE BRCW 

PWOSITY: IllTERCRYSYALLINE, VWULAR 

PCSSIBLY HIGH PERMEABILITY; BD-100x ALTERED; WBNEDRAL 

GRAIN SIZE: WICROCRYSTALLINE 

RANGE: CRYPTGCRYSTALLINE TO I(IU@CRYSlALlINE 

GOOD INDURAT!ON 

CEMENT TYPE(S): DOLCUITE CEMER, 

SEDIMENTARY STRUCTURES: BEDDED 

ACCESSORY MINERALS: LIMESTDRE- X 

OTHER FEATURES: HIGH RECRYSTALLIZATIC4l. BUCROBIC 

FOSSILS: WWIICS 

HARD, WGULAR DOLOSTOUE; FRACTURE PCWSITY (DDD-14DD’) 

PIN POINT WCS. 

144G - (445 D’JLOSlOGE; WERATE YELLWISH BRC4S, 

~OSITY: IGTERCRYSTALLIWE, “WiULAR 

POSSIBLY HIGH PERIMBILITY; 90-100x ALTERED; SUBHEDRAL 

GRAIN SIZE: MICROCRYSTALLINE 

RANGE: CRYPTDCRYSTALLIYE TO HICROCRYSTALLIRE 

GOCQ INDURATICU 

CEUENT TYPE(S): DOLCUITE CE”ENT 

SEDIMENTARY STRUCTURES: BEDDED 

ACCESSORY HINERALS: LIMESTORE- X 

OTHER FEATURES: H16H RECRYBTALLIZATIO”, BWROSIC 

FOSSILS: NO FOSSILS 

1445 - 1465 DOLOSTONE; WERATE YELLWISH BROW TO DARR YELLOUISH BROW 

POROSITY: INTERCRYSTALLINE, PIN POINT WGS 

W-100x ALTERED; SUBWEDRAL 

GRAIN SIZE: NICROCRYSTALLINE 

RANGE: CRYPTOCRYSTALLINE TO MICROCRYSTALLINE 

GOQ) INDURATION 

CEllEN TYPE(S): DOLCWTE CEMBNT 

SEDIMENTARY SlRUCTURES: BEDDED, MDTTLBD 

ACCESSORY MINERALS: HEAVY RINERALS- X, LIMSTOYE- X 

OTHER FEATURES: HIGH RECRYSTALLIUTIOY, SUCROSIC 

FOSSILS: OWiAUICS 
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1465 - 1495 OOLOSTONE; IKOERATE YELLWISH GRGlw TO DARK YELLCMIS” GRM( 

PomsIlY: 1NTERCRYSTALLINE. WYJLAR 

POSSIBLY NIGH PERMABILITY; W-100x ALTERED; SUSNRORAL 

GRAIN SIZE: IIICRCCRYSTALLINE 

RANGE: CRYPTOCRYSTALLING TO YICROCRYSTALLINE 

Goco INouRATIoN 

CGMENT TYPE(S): DOLMITE CR”ENT 

SGDIUENTARY STRUCTURES: BEDDO), HOTTLED, INTERGGDDED 

ACCESSORY MINERALS: LIHGSTOM- X 

OTHER FEATURES: HIGH RECRYSTALLI2ATI@I, 6UCRDSIC 

FOSSILS: ORGANICS 

VARIABLE WROSITY; PIN-POINT WGS. SCUE INTERMLAR, AGD 

FRACTURE. 

1495 - 1500 DOLOSTCUE; WERATE YElLOUISN GROUN TO LIGHT GROW 

POROSITY: INTERCRYSTALLINE, PIN POINT WGS 

POSSIBLY NIGH PEGUGAGILITY; W-100x ALTERED; SIJGHEDGAL 

GRAIN SIZE: HICROCRYSTALLINE 

RANGE: CRYPTCCRYSTALLINE TO IIICR~YSTALLINE 

GCCO INDUtiTIOG 

CEMENT TYPE(S): OOLCMTE CEMENT 

SEDIMENTARY STRUCTURES: EEDOEO 

ACCESSORY MINERALS: LIRESTOUE- X 

OTHER FEATURES: NXGN RECRYSTALLIUTION, SIXRoSlC 

FOSSILS: ORGANICE 

15GD - 152D DOLOSTWE; GRAYISH GRDHl TO DARK YELLCUISN GRDHl 

WROSITY: INTERCRYSTALLINE, WGIJLAR 

POSSIBLY HIGH PERHEAGILITY; 9G-1GDK ALTERED; GUGMDRAL 

GRAIN SIZE: IIICGOCRYSTMLINE 

RANGE: CRYPTOCRYSTALLINE TO WICROCllYSTALLINE 

COQ) INDURATIOR 

CEMENT TYPE(S): DOLCMTE CEMRNT 

SEOIFIEWTARY STRUCTURES: BEDDED 

ACCESSORY WINERALS: LIMGSTOWE- X 

OTHER FGATURRS: HIGH RECRYSTALLIZITIQI, SUIXOSIC 

FOSSILS: ORGANICS 

HARD, WGULAR DOLOSTIHIE; TRACE AGHYDRITE; CRIHGLY, HIGHLY 

TRANSRISSIVE ZONE; SCUE IWTERGGAGIJLAR WROSITY AYD 

PIN-POINT WCS. 

1520 - 1535 OOLOSTONE; GRAYISH G!Z’dl TO DARK YELLOUISH GROhW 

POROSITY: INTERCRYSTALLINE, FRACME 

POSSISLY HIGH PERbIEABILITY; W-1GDK ALTERED; SUGHEORAL 

GRAIN SIZE: MICROCRYSTALLINE 

RAmE: CRYPT~RYSTALLINE TO MICROCRYSTALLINE 

GM0 INDURATION 

CEHENT TIPEIS): OOLCWTE CE”ENT 

SEDIMENTARY STRUCTURES: BEDDED, “OT,LED 

OTIIER FEATURES: HIGH RECRYSTALLI2ATlC9l, GUCWSIC 

FOSSILS: ORGANICS 

HARD, FRACTUIIED OOLOSTCNIE; ORGANIC CWTEGT NIGH ALONG 

FRACTURE TRACES. 



1535 - 15% 

15% - 1600 

1600 -j625 

16X5 - 1665 
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DOLDSTDNE; GRAYISH BRDUX TO LIGHT BROUY 

POROSITY: INTERCRYSTALLINE, PIN POINT WRS, TNlERGRANULAR 

90-100X ALTERED; SUEHEORAL 

GRAIN SIZE: XICROCRYSTALLINE 

RANGE: CRYPTOCRYSTALLINE TO XICRCCRYSTALLINE 

coca lNDURAT1DN 

CEXRNT TYPE(E): DOLDXITE CERENT 

SEDIMENTARY STRUCTURES: BEDDED, WTTLED 

ACCESSORY FUNERALS: GYPSIDI- X, LIMESTME- X 

OTHER FEATURES: NICN RECRYSTALLIXATION, WCROSIC 

FOSSILS: ORCANICS 

DOLOSTONE; LIGHT RRD!JN TO YELLCUISN GRAY 

WROSIlY: INTERCRYSTALLINE, PIN WTNT M&S, INTERGRANULAR 

w-100% ALTERED; SURNRORAL 

GRAIN SIZE: XICRWRYSTALLINE 

RANGE: CRYPTOCRYSTALLINE TO XICROCRYSTALLINE 

COW INDURATIW 

CEXENT TYPE(S): DOLCMITE CRXRNT 

SEOIUENTARY STRUCTURES: BEDDED 

ACCESSORY XINERALS: GYPSUR- X, LIXESTONE- X 

OTHER FEATURES: NIGH RECRYSTALLIKATION, SWRDSIC 

DDLDSTOYE; YELLDUISH GRAY TO LIGHT @ROWI 

PDROSITY: INTERCRYSTALLINE, PIN POINT WGS, INTERGRAXULAR 

W-100% ALTERED; SUBHEDRAL 

GRAIN SIZE: RICRCCRYSTALLINE 

RANCR: CRYPTOCRYSTALLINE TO WICRCCRYSTALLINE 

Goco INDURATIau 

CRXENT TYPE(S): DOLMTE CEXENT 

SEDTXENTARY STRUCTURES: BEDDED, INTERBEDDED 

ACCESSORY XINERALS: LIUESTDRE- X 

OTHER FEATURES: NIGH RECRYSTALLIZATIOW, SUCRDSTC 

LIXESTONE; LIGHT RRWN TO DARK YELLWISH BROUW 

WRDSITY: INTERCRYSTALLINE, INTER-, PIN POINT WGS 

GRAIN TYPE: CALCILUTITE, CRYSTALS 

WERATE INDURATIW 

CEMENT TYPE(S): CALCILUTTTE WTRIX, MKUFITE CEXENT 

SEDIXENTARY STRUCTURES: INTERRRDOED, URINATED 

ACCESSORY @lINEPALS: DOLONTTE-40%. 6YPSUk X 

OTHER FEATURES: CALCARECUS, DOLDllfTIC 

YEDIUX RECRYSTALLIZATIDR, SUCROSIC, GRAXULAR 

FOSSILS: ORGANICS 

DDLQIITIC LIXESTDNE; TRACE GYPSW; INTERBEDDED LINRSTONE 

AND DOLOPIITE. 



Page 54 W-16783) 

1645 - 1650 DOLOSTONE; GRAYISH BRCW TO YELLOUISH CRAI 

POROSITY: INTERCRYSTALLINE, INlERGRANLuR, PIN POINT WS 

50-90X ALTERED; SUEHEDRAL 

GRAIN SIZE: J‘ICRCCRYSTALLINE 

RANGE: CRYPTOCRYSTALLJNE TO MICROCRYSTALLINE 

“COERATE INDMATION 

CEMENT TYPE(S): CALCILUTITE IJATRIX, WLCUITE CEJ,RNT 

ACCESSWY MINERALS: LINESTWE-40% 

OTHER FEATURES: CALCARECUS, DOLCMTIC 

MEDIul RECRYSTALLIZATION, SWROSIC, GRANULAR 

FWSJLS: CMANICS 

INTERBEDDED LIKESTCtIE AND DOLCMIlE. LITSOLOGICAL DATA 

COLLECTED FROX AVON PARK EXPLORATORY ELL (1640-1813’). 

1650 - 1660 DOLOSTWE; GRAYISH RROW TO DARK YELLCUJSH BRDW 

POROSITY: INTERGRANULAR, PIN POINT WCS 

POSSIBLY HIGH FRRJ4EADJLITY; Pa-lOO%ALTERED; SUBNEDluL 

GRAJN SIZE: J0ICROCRYSTALLINE 

RANGE: CRYPTOCRYSTALLJNE TO WZJtCCRYSTALLINE 

boa) IWURATJOR 

CEUENT TYPE(S): WLCWTE CEMENT 

SEOIXENTARY STRUCTURES: INTERSEWED, LAMINATED, WTTLED 

ACCESSORY MINERALS: LJXESTOUE-02X 

OTHER FEATURES: HIGH RECRYSTALLIZATIDY 

LOU RECRYSTALLIXATION 

FOSSILS: ORWWJCS 

1660 - 1670 DOLOSTO)(E; MODERATE YELLWISH RROUN TO YELLOOISH GRAY 

PMIOSITY: JNTERGRAXULAR, PIN POINT WGS 

POSSJSLY HIGH PERMEABILITY; W-100X ALTERED; SUSHEDRAJ. 

GRAJN SIZE: UICROCRYSTALLINE 

RANGE: CRYPTOCRYSTALLJRE TO I(JCROCRYSlALLIRE 

Ooao INDURATJCU 

CEHENT TYPE(S): DOLCUJTE CE,IRNT 

SEDIIIENTARY STRUCTURES: INTERBEDDED 

ACCESSORY MINERALS: LINESTONE-30X 

OTHER FEATURES: NIGH RECRYSTALLJZATIOII 

MEDIW RECRYSTALLJZATJCU 

FOSSILS: CRGANJCS 

1670 - 1695 LJUESTONE; VERY LIGHT ORANGE TO GRAYJSH SRW 

WROSITY: JNTERGRANULAR, PIN POINT WOE, LOU FERHEASILITY 

WIN TYPE: CALCILUTITE, CRYSTALS 

COW JNDURATION 

CEMENT TYPE(S): DOLWJTE CRMENT 

SEDJXENTARY STRUCTURES: REoDEO 

OTHER FEATURES: HJGH RECRTSTALLIZATJOI 

FOSSILS: OROANJCS 
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1695 - 17OG DOLOSTCUE; NtZERATE YELLOUISN BROW TO mI,R 

PWOSITY: INTERGRANULAR, WUJLAR; W-100x ALTERED 

SWHEDRAL 

GRAIN SIZE: NICRCCRYSTALLINE 

RANGE: CRYPTOCRYSIALLINE 10 HICROCRYSTALLINE 

NCOERATE INDURAlIW 

CENENT TYPE(S): GYPBIM CE”EN1 

SEDIl4ENlARY STRUCTURES: INTERBBDDED, MGll‘ED 

ACCESSORY MINERALS: GYPSLW3DK 

OTHER FEATURES: FROSTED 

17DG - 1705 GYPSUM; MNITE 10 DARK YELLWISH BRC,,N 

POROSITY: INlERGRANUW, WGULAR, LCU PGRGEABILITY 

MCDERATE INDURAlIffl 

CBMNl tYPEIS): GYPSIJN CENENT 

SEDIMENTARY STRUCNRES: INTERBEDDED, GCWLAR 

ACCGSSORY WIGERALS: DOLCHITE- X 

OTHER FEATURES: FROStED 

FOSSILS: Uo FOSSILS 

l?U5 - 17D9 MKOSTONE; VERY LION1 WAJIGE 

POROEITY: INTERGRANUUR, PIN POINT WGS 

POSSIBLY NIGH PERIWBILITY; W-lDO% ALTERED; SDBNEDRAL 

GRAIN SIZE: WICROCRYSlALLINE 

RANGE: CRYPTOCRYSTALLINE 10 MICRCCRYSlALLINR 

IIoEP.ATE INDDRAlIOII 

CEUENT TYPE(S): GYPsu( CGRENT 

S-EDIHRNTARY STRUClURES: INTBMRDDED, WllLED 

ACCESS4AY MINERALS: GYPBUI-30x 

OTNER FEATURES: FROSTED 

FOSSILS: NO FOSSILS 

1709 - 1716 DOLOSTONE; GRAYISH OluwGE 10 DARK YELLWISH -GE 

WROSITY: INlERGRAMJLAR, PIN POINT WGS, WSULAR 

GO-100x ALTERED; SUBNEDRAL 

GRAIN SIZE: NICROCRYSTALLINE 

RANGE: CRYPTOCRYSTALLINE 10 I(ICROCRYSlALLINE 

MCOERATE IGDURAlIO)I 

CEKENT lYFE<S): DOLCUITE CEHENT 

SEDIHENTARY SlRIJClURES: BEDDED, INTERBEDDED 

ACCESSORY NINERALB: GYPSLWD5X 

OTHER FEATURES: BRWR ANNYDRITE CRYSTALS 

FOSSILS: FOESIL MOLDS 
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1716 - 1724 DOLOSTW(E; GRAYISH BROUW TO DARK YELLOuISH BROCO( 

WROSITY: INTERGRANULAR, WCULAR 

POSSIBLY HIGH PERRRASILITY: ~-100% ALTERED; PUBHRDRAL 

GRAIN SIZE: RICROCRYSTALLINE 

RANGE: CRYPTOCRYSTALLINE TO RICROCRYSTALLINE 

“COERATE INDURATIMl 

CRHENT TYPE(S): DOLCHITE CEHENT 

SEDINENTARY STRLICTURES: BEDDED, INTER-ED 

ACCESSDRY MINERALS: GyPStM- X, SPAR-OS% 

OTHER FEATURES: GRARULAR 

FOSSILS: ORGANICS 

1724 - 1730 LIWESTONE: VERY LIGHT ORANGE TO GRAYISIl BRD~RI 

FUIOSITY: INTERCRYSTALLIRR, WGUL& LCu PR~WU~ILITY 

GRAIN TYPE: CALCILUTITE. CRYSTALS 

MCOERATE INDURATIW 

CEMENT TYPE(S): DOLCMTE CRFIENY 

SSDIIlENTARY STROCTURES: INTERBEDDED 

Accmo~Y MINERALS: .SyPsw- x, ANNYDRITE-~~% 

DOLCMTE-20% 

OTHER FEATURES: GRANULAR 

FOSSILS: MGANICS 

1730 - 1740 DOLOSTONE; VERY LIGHT ORlwGE TO GRAYISH BROHl 

WROSITY: INTERCRYSTALLINE, PIN POINT WOS 

LOU PERHEASILITY; W-100x ALTERED; SIBHEDRAL 

GRAIN SIZE: MICROCRYSTALLINE 

RANGE: CRYPTOCRlSlALLlNE TO MXOCRYSTALLIRE 

WERATE INDLWlIoW 

CEUENT TYPE(S): DOLQlITE CEUENT 

SEDIMENTARY STRUCTURES: BEDDED 

ACCESSORY MINERALS: ANHIDRITE-D5SX 

OTHER FEATURES: GRANULAR 

FOSSILS: ORCANICS 

1740 - 1744 DOLOSTONE; VERY LIGHT WC,? TO LIGHT BRaM 

POROSITY: INTERCRYSTALLINE, LCU PERHRABILITY 

PIN POINT WGS; 90-100% ALTERED; SUBIIRDRAL 

SRAIN SIZE: IIICROCRYSTALLINE 

RANGE: CRYPTOCRYSTALLINE TO HICROCRYSTALLINE 

GOOD INDURATIffl 

CEMENT TYPE(S): DOLCUITE CEMENT, ANHYDRITE CUENT 

SEDIMENTARY STRUCTURES: BEDDED, INTERSODOED, Umuw 

ACCESSORY MINERALS: GYPSIB-20x, ARNYDRITE-QX 

OTHER FEATURES: OWUNUR 

1744 - 1750 GYPSU; UlltTE 

PCUOSITY: INTERCRYSTALLINE, WUJLAR, LCU PRRMEASILITY 

mOERATE INDURATION 

CEMENT TYPE(S): GYPsu( CEMENT, ANHIDRITE CERENT 

SEDIUENTARY STRUCTURES: INTERBEDDED, RODULAR 

ACCESSORY MINERALS: DOLOIIITE-20%. ANHYDRITE-OS% 

OTHER PEANRES: GRANULAR 
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1750 - 17611 DOLOSTO)IE; VERY LIGHT ORANGE TO GRAYISH GRCW 

POROSITY: INTERCRYSTALLtWE, NOT OSSGRVED, LOU PENMGASILITY 
90-100X ALTERED; SURHEDRAL 
GRAIN SIZE: nIcROcRYsTALLINE 
NANGE: CRlPTDCRlSTALLltlE TO WICROCRYSTALLIRE 
&BERATE INDURATION 
CWNT TYPE(S): DOLU4ITE CEUEIIT, ANHYDR1TE CEMENT 
SEDIHEWTARY STRUCTURES: BEDDED, NCOUIAR 
ACCESSORY MINERALS: GYPSUMGX, ANNYDRITE-30X 
OTHER FUTURES: GRANULAR 
FOSSILS: ORGANICS 

17611 - li,!i DOLOSTOIIE; MRY LIGHT ORAGGG TO DARK YELLOUISH GROW 

PUIOSITY: SWTERGRANULAR, PIN POINT VUGS, LCU PERM2AGILIlY 
90-100X ALTERED: GJJGNEDRAL 
WIN SIZE: WICROCXYSTAlLINE 
RANGE: CRYPTOCRYSTALLIYE TO HICROCRYSTALLIYE 
WERATE INDURATION 
CEMRNT TYPE(S): WLCMTE CE”ENT, AGNYDRITE CEWGT 
SEDIIIENTARY STRUCTURES: GGDDED. INTERRElJDGD, NODULAR 
ACCESSORY WYERALSI liWStM-10X, AHWDRIlE-15X 
OTHER FEATURES: GRANULAR 

1775 - 179G.2 DOLOSTOGE; VERY LION1 ORIUGE TO KOERATE GROW 
POROSITY: INTERGRANWAR, PIN POINT WGS, LUI PEWGASILITY 
90-100X ALTGRGD: SUGNEDRAL 
GRAIN SIZE: HICROCRYSTALLINE 
RANGE: CRYPTOCRYSTALLINE TO MICRCCRVSTALLINE 
MERATE IGDURATIO)I 
CfSENT TYPE(S): DOLMlTE CEMENT 
SEDIMENTARY STRUCTURES: BEDDED 
OTHER FEATURES: NIGN RECRYSTALLIZATI~ 
LIGHT TAG, WGGY, DOLOGTONE; INTERBEDDED CRYSTALLINE 
DOLOSTONE UIO GYPSIM. 

1798.2- 1800 DOLOSTORE; VERY LIGNT ORAWGE TO LlGNT Bpo(pI 
POROSITY: INTERGRAliULAR, PIN POINT WGS, LOV PRRXEABILITI 
90-100X ALTERED; SUGNEDRAL 
GRAIN SIZE: HICROCRYSTALLWE 
RANGE: CRYPTOCRYSTALLINE TO MICROCRYSTALLINE 
HCOERATE INDURATIW 
CEMENT TYPE(S): DOLCWTE CEMENT, ANGYDRITE CEMENT 
SEDIMENTARY STRUCTURES: GEMED, lllTERGEDDEO, MOTTLE0 
ACCESSORY IIIRERALS: MNYDRITE-20X 
OTHER FEATURES: DOLUlITlC 
UEDIW-LIGHT GRAY - WHITE AWNYDRITE AXD GYPSW-FILLED WGS 
ANQ SEAM. 
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1800 - 1801.2 DOLOSTO)(E: VERY LIGHT ORAI(CE TO LIGHT BRW 
POROSITV: INTERGRANULAR, WWLAR. Lad F~R~EA~IL~YY 
90-100X ALTERED; SUBHEDRAL 
GRAIN SIZE: MICROCRYSTALLIUE 
RANGE: CRVPTOCRVSVALLIUE TO NICR~YSTALLtNE 
WOERATE INDURAlIW 
CEMENT TYPE(S): WLONITE CENEYl, ANRYDRITE CEMENT 
SEDIWENTARY STRUCTUWS: BEwED, IYTERBEODED 
ACCESSORY YIUERALS: ANHYORITE-05%. GYPSW- X 
OTHER FEATURES: SPECKLED 
FaSSILS: ORGANICE 

THIN AWYDRITE LENS AT 1801.5’; JAWPLES A~EAR SCKLEL, 
SOME EVIDENCE OF SULFAlE STAINING. 

1Bol .2- 1613 ANNYDRITE; UHlTE TO VERY LIGHT GRAY 
FWtCSTYY: INTERCRVSTALLINE, FRACTURE, LOU PERNEABILITV 
GE0 INDURAlIou 
CERENT TYPE(S): ANIIVDRITE CBHENT, GVPsll CEMENT 
SEDINENTARV STRWTIMES: MOTTLED, GRADE0 BEooING 
ACCEESORV llINERAL.5: DoLCWTE-lOK, GYPSW-3OK 
OTHER FEATURES: FROETED, STRQUTAL 
SCM WY-BRMOSII BLACK GYPSW AS0 ORGANICS--FRACTURE 
FILLED. FRACTURES FORHED FRW DESICCATICW (DRYING WV) Urn 
THEN SOLUTIOS FILLED, FOLLOUED BY RECRVSTALLI2ATIOU A&MN 
SCWB DARK BROYW AWHVDRITE. 

1613 TOTAL DEPTH 


