EPL

April 5,2017

Ms. Cindy Mulky, Program Administrator
Office of Siting Coordinatjon

Florida Depattment of Environmental Protection
2600 Blairstone Road, MS 5500

Tallahassee, FL 32399-2400

RE: Florida Power & Light Company
Okeechobee Clean Energy Center
Power Plant Site Certification No. PA 15-58
Post-Certification Submittal- Well Completion Report (FA-3)
Condition of Certificaiton No. B.IV.N

Dear Ms. Mulkey,

Pursuant to Condition B.IV.N of the Conditions of Certification, FPL is providing the "Well Completion Report" for
FA-3 at Okeechobee Clean Energy Center (OCEC). The condition states:

“Within 90 days of completion of construction of any Upper Floridan Aquifer (UFA) or Avon Park Producing Zone
(APPZ) production wells, Licensee shall submit to the FDEP SCO and STRWMD:

1. The specific locations of the wells on a map with a minimum scale of one inch equals 800 feet, or by latitude/
longitude.

2. Detailed well specifications and drawings.

3. Geophysical logging program conducted during construction of the well(s). The program must include the
following: Gamma, Caliper, Electric (sp and electrical resistivity), Fluid Resistivity, Temperature, Flow and Video.
4. Downhole water quality testing program to include field-testing at 20-foot intervals upon penetration of the top of
the upper portion of the UFA for specific conductivity, chlorides, temperature and pH."

A copy of the submittal and a disc of the final video of FA-3 will be sent to SIRWMD. If you have any questions
regarding this submittal, please do not hesitate to contact Adrienne Charbonneau at (561)691-7 510

Sincerely,
Florida Power & Light Company

: .

Adrietine Charbonneau
Senior Environmental Specialist

cc: Callie Register, SIRWMD

Florida Power & Light Company 700 Universe Blvd Juno Beach, FL 33408




JLA Geosciences, Inc.
HYDROGEOLOGIC CONSULTANTS

1907 Commerce Lane, Suite 104
Jupiter, Florida 33458

(561) 746-0228

fax (561) 746-0119

March 29, 2017 via Electronic Mail

Mr. William Flippin

Florida Power & Light (FPL) Company
700 Universe Blvd

Juno Beach, Florida 33408

RE: EPL Okeechobee Clean Energy Center, Production Well FA-3 (SJRWMD Well ID 455800), Well
Completion Report

Dear Mr. Flippin:

JLA Geosciences, Inc., is pleased to provide this letter report summarizing the construction and testing
activities for Floridan Aquifer Production Well (FA-3) at the above referenced project site. Well FA-3 is
designated by St. Johns River Water Management District (SJIRWMD) with a well identification number
of 455800. The overall project includes construction and operation of a new combined cycle natural gas
fired generating unit, providing approximately 1,600 megawatts nominal of electric generation. The
electric generating unit is located on a 2,341-acre site in Okeechobee County, Florida. JLA Geosciences,
Inc. was tasked to provide construction management, oversight and reporting services for a component
of the project that includes the construction, testing and operation of production wells completed in the
Upper Floridan Aquifer (UFA) and completed in the Avon Park Producing Zone (APPZ). The wells will be
used to provide makeup water for the cooling towers. A site location map is included as Figure 1.

Condition of Certification Requirements

This report serves to satisfy the requirements of the Conditions of Certification, PA 15-058, Part IV.N.
issued by Florida Department of Environmental Protection (FDEP) to Florida Power and Light (FPL) on
June 29, 2016. The conditions described in Part IV.N. of the Certification require FPL to submit the
information listed below within ninety (90) days of completion of construction of any UFA or APPZ
production wells.

1. The specific locations of the wells on a map with a minimum scale of one inch equals 800 feet,
or by latitude/longitude

2. Detailed well specifications and drawings
3. Geophysical logging program conducted during construction of the well(s). The program must

include the following: gamma, caliper, electric (sp and electrical resistivity), fluid resistivity,
temperature, flow and video.

jlageosciences.com
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4. Downhole water quality testing program to include field-testing at 20-foot intervals upon
penetration of the top of the upper portion of the UFA for specific conductivity, chlorides,
temperature and pH

Construction and Data Collection Summary

Drilling activities began at Well FA-3 in December 2016. Subsurface construction and testing activities
were completed at Well FA-3 on February 21, 2016 with the completion of the downhole video survey.
Analytical results of the water sample collected during the step drawdown test were received on March
16, 2017. Installation of the permanent wellhead, pump and appurtenances had not yet commenced as
of the date of this report. A summary of construction and testing activities are provided in Table 1.

Well FA-3 was completed with a 36-inch outside diameter (0.D.) casing set and cemented to 358 feet
below drilling pad level (bpl) and a nominal 34-inch diameter open-hole production interval between
358 feet and 603 feet bpl. Construction details of Well FA-3 are included in Table 2 and Figure 2. During
well construction, data were collected and interpreted to determine the geologic and hydrogeologic
characteristics of the strata intercepted by the borehole. These data were used to determine the
optimal subsurface design of Well FA-3. Data also were collected to ensure the well was being
constructed in accordance with the technical specifications.

Pilot Hole Drilling: Lithology

Pilot holes were drilled when constructing Well FA-3, and the data collected during the drilling and
testing of the pilot holes provided information that assisted with the final design of the wells. During
pilot-hole drilling, drill cuttings were collected at 5-foot depth intervals, described by an onsite (JLA
Geosciences, Inc.) geologist and summarized in a lithologic log. The lithologic log for FA-3 is included in
Attachment 1.

Reverse-Air Pilot Hole Drill‘ing: Water Quality Sampling

During reverse-air drilling in the Floridan Aquifer, water quality samples of the formation water were
collected at 10-foot intervals and field analyzed for temperature, pH, total dissolved solids (TDS), specific
conductance and chloride concentrations. The field results were used to evaluate variability in water
quality in the intended production zone with depth. Tabulated and graphical summaries of field water
quality results are included in Attachment 2. Plots of field specific conductance results also are
incorporated with geophysical log plots which are described in further detail below.

Reverse-Air Pilot Hole Drilling: Flow Testing

Flow tests were performed to evaluate the artesian flow rate and specific capacity of the borehole with
depth. The tests were performed at every drill rod connection at approximately 40-foot intervals. At
each connection, circulation continued for approximately 15 minutes to remove cuttings from the
borehole. The reverse-air circulation was then terminated and the annulus valve at the wellhead was
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opened to allow the well to flow under artesian conditions. Flow rates were measured by an in-line flow
meter.

Under flowing conditions, water levels were monitored using a manometer tube connected to an
annulus port outside the drill-pipe stem. Additional water quality samples were collected for field
analyses of temperature, specific conductance, chloride, pH, TDS, turbidity, hydrogen sulfide, and iron.
The flow from the annulus continued for a sufficient period of time to allow flow rates and water levels
to generally stabilize (approximately 30 minutes).

Upon completion of flow testing, the annulus valve was closed and the well was shut-in. Water levels
continued to be monitored for an additional 15 to 20 minutes to obtain a water level under static
conditions. The flow rate and water-level drawdowns (between static and flowing conditions) were
used to calculate specific capacities.

Geophysical Logging and Video Survey

Geophysical logging was performed in the pilot-hole intervals of Well FA-3 to correlate drill cuttings and
water quality sample results collected during drilling, correlate vertical offsets between Well FA-3 and
other onsite wells, identify formation boundaries, and obtain specific geologic and hydrogeologic data
pertaining to the subsurface formations. These data were used to assist in the selection of the optimum
casing setting depths and identify transmissive intervals within the production zone. Reamed-hole
caliper logs were performed prior to casing installation to confirm borehole conditions are acceptable
for installation of casing and provide data for use in calculating appropriate cement volumes. A
summary of the geophysical logs performed in Well FA-3 is included in Attachment 3. Merged plots of
the geophysical logs also are provided in Attachment 3. Electronic (PDF and LAS) copies of the logs are
enclosed. A video survey was performed in the completed well on February 21, 2017. DVD copies of
the video are being mailed separately.

Development

After completing the nominal 34-inch diameter open-hole production interval below the 36-inch O.D.
final casing (set at 358 feet bpl) to a depth of 603 feet bpl, development activities commenced within
the open-hole interval. The purpose of development is to remove loose formation material in the open
hole and to maximize the performance of the well. The first phase of development consisted of high-
velocity jetting for approximately 24 hours. The borehole jetting phase of development was designed to
deliver a high velocity of water directly into the borehole with the use of a rotating jetting tool. The
jetting tool was slowly passed up and down the open borehole from the base of the 36-inch diameter
casing to the total depth (603 feet). Following jetting, a 34.5-inch diameter drill bit was installed to the
bottom of the open borehole and airlift development was performed to remove any remaining
sediment that accumulated at the bottom of the open hole from jetting activities.

Following airlifting, a submersible pump was installed and development resumed by pump surging.

During pump development, sand content testing, silt density index (SDI) testing, field water quality
testing and specific capacity testing were performed on multiple occasions. Pump development was
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considered complete when sand content was below 1 part per million (ppm) at the approximate design
rate (approximately 2,800 gpm), and water quality and specific capacities were generally stable. Pump
surging was performed in Well FA-3 for approximately 6 days.

Step Drawdown Testing

After development was considered complete, a step drawdown pump test was performed. The step-
drawdown test in Well FA-3 was performed on February 19, 2017. The test in Well FA-3 consisted of 5
steps of increased pumping at average rates of 1,330 gpm (48% of design rate), 2,063 gpm (74%), 2,744
gpm (98%), 3,531 gpm (126%) and 3,926 gpm (140%). Each step was pumped ata nearly constant rate
for approximately 2 hours. Prior to performing the test, a transducer was installed in the well to
monitor water levels for 42 hours. During testing, pump rates, water levels, sand content, SDI and field
water quality were regularly monitored and recorded. A summary table and chart of data collected
during testing are provided in Attachment 4. A water quality sample was collected during the final step
of the test (pumping at 3,926 gpm) for laboratory analysis. A summary of the laboratory results are
included in Attachment 4, and the complete laboratory report is enclosed. At the end of the test,
pumping was terminated and the recovery portion of the test began. During recovery, water levels
were measured to observe water levels returning to near static conditions.

Please feel free to contact us if you have any questions or wish to discuss further.

Sincerely,
JLA Geosciences, Inc.

és L. Andersen, P.G.
Principal Hydrogeologist

JLX)Geosciences, Inc.

Rodney J. Miller, P!
Senior Hydrogeologist
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Figures:
1) Site Location Map
2) Well FA-3 Construction Details
Tables:
1) Summary of Construction and Testing Activities
2) Summary of Well FA-3 Construction Details
Attachments:
1) Lithologic Log
2) Reverse Air Drilling Water Quality and Flow Testing Data
3) Geophysical Log Plots
4) Step Drawdown Test Data
Enclosures:
1) Geophysical Logs (PDF & LAS)

2) Final Water Quality Sample Laboratory Reports
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Table 1: Summary of Construction and Testing Activities, FPL OCEC Production Well FA-3

Date Description

12/23/16 |Setup Rig

12/31/16 |Begin drilling pilot hole with 12.25-inch bit from base of sump (8 feet)

1/1/17 |Extend pilot hole to total depth of 140 feet bpl

17117 |Clean borehole and perform geophysical logging; caliper, gamma, dual induction and SP

11217 |Begin reaming pilot hole with 54.5-inch bit

1/3/17 |Extend reamed hole to a total depth of 118 feet bpl; perform XY caliper and gamma-ray logging

113117 |Install 48-inch O.D. casing to 117 feet bpl

1/5/t7 | Drill from top of cement plug inside 48-inch casing to 120 feet bpl with a 46.5-inch bit

1/5/17 |Replace 46.5-inch bit with 12.25-inch bit and resume drilling at 120 feet bpl

1/6/17 |Continue pilot hole drilling with 14.75-inch bit

117117 |Extend pilot hole to total depth of 420 feet bpl

177117 |Perform XY caliper, gamma and dual induction and SP logging

177117 |Begin reaming pilot hole with 46.5-inch bit from base of 48-inch casing set at 117 feet bpl

1/8/17 |Continue reaming with 46.5-inch bit

1/9/17 |Continue reaming with 46.5-inch bit

1/10/17 |Continue reaming with 46.5-inch bit

Extend reamed hole to total depth 366 feet bpl when mud circulation was lost into formation (permeable zone); begin
171117 |backfilling with large rock (rip rap) followed by small bags of sand in efforts to seal permeable zone and regain
circulation

1/12/17 |Continue attempts to regain circulation

Backfill to 357 feet bpl with sand bags; reinstalt bit to compress backfill and extend hole to 360 feet bpl; circulation was

1/13/1 .
137 reestablished

1/14/17 |Perfom XY caliper and gamma ray logging

1/14/17 linstall 36-inch O.D. casing to 358 feet bpl

114717 [Complete cement stage #1 (pressure grout), pump 32.5 bbls of neat cement

1/15/16 |Tag top of cement in annulus at 304 feet bpl; complete cement stage #2, pump 85 bbls of neat cement

1/16/17 |Tagged top of cement at 216 feet bpl

1/16/17 {Perform successful plumbness and alignment test

1116117 |Complete cement stage #3; pump 177 bbls of 6% bentonite cement; cement returns observed at pad level

1/18/17 |install 34.5-inch and begin drilling out cement piug, sand bags and rock at base of 36-inch O.D. casing

1719717 |Continue drilling out cement plug and backfill material; dredging below base of casing

12017 |Continue drifling out cement plug and backfill material; dredging below base of casing

1/21/17 {Continue drilling out cement plug and backfill material; dredging below base of casing

1722117 |Continue drilling out cement plug and backfill material, dredging below base of casing

123117 |Continue drilling out cement plug and backfill material; dredging below base of casing

124717 |Continue drilling out cement piug and backfill material; dredging below base of casing

172517 |Continue drilling out cement plug and backfill material; dredging below base of casing

1/26/17 |Continue drilling out cement plug and backfill material, dredging below base of casing

1721117 |Continue drilling out cement plug and backfill material; dredging below base of casing

1/28/17 |Continue drilling out cement plug and backfill material, dredging below base of casing

129/17 |Complete drilling out cement plug and backfill material to a depth of 470 feet bpl

1/30/17 |Replace 34.5-inch bit with 14.75-inch bit and resume pilot hole drilling
1/31/17 |Continue drilling pilot hole with 14.75-inch bit

1/31/17 |Extend pilot hole to total depth of 604 feet bpl
131/17 |Perform suite of geophysical logs under static and dynamic conditions (530 gpm)

2/1/17 |Complete suite of geophysical logs under static and dynamic conditions (530 gpm)
2/2/17 |Begin reaming pilot hole with 34.5-inch bit

WLA_BACKUP\F_JLA Backup\1 JLA Project Archive\16-031 FPL - OCEG - CMS\009 WCR\FA3 Report\Bekgrnd Files\06 FA3 Const Summary\FA-3 Summary Page 10of2




Table 1: Summary of Construction and Testing Activities, FPL OCEC Production Well FA-3

Date Description
2317 |Extend reamed hole with a 34.5-inch bit to the total depth of 603 feet bpl
2/4/17 |Begin cleaning borehole and pits in preparation for jetting

2/5/17 |Continue cleaning borehole and pits in preparation for jetting

2/6/17 |Continue cleaning borehole and pits in preparation for jetting

211117 |Continue cleaning borehole and pits in preparation for jetting

2/8/17 |Begin jetting procedures within open hole (358 to 603 feet bpl)

2/9/17 }Jetting completed

2/10/17 |Begin installing submersible pump to begin pump/surge development

2/11/17 |Begin pump/surge development

2/12/17 |Continue pump/surge development

2/13/17 {Continue pump/surge development

2/14/17 |Continue pump/surge development

2/15/17 |Continue pump/surge development

2/16/17 |Continue pump/surge development

2/17117 |Complete pump/surge development, begin background period prior to step rate test

2/18/17 |Allow water levels to stabilize for 24 hours

2/19/17 |Perform step rate pump test, collect final water quality sample for lab analysis
2/20/17 |Begin demobilizing drill rig

2/21/17 |Perform final video survey at a pumping rate of 925 gpm

3/10/17 |Complete demobilizing drill rig
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Attachment 1.

Lithologic Log




15-20

20-25

25-40

40-50

50-60

60 - 65

65-75

75-95

95 —-140

LIMESTONE FILL (100%), yellowish gray (5Y 7/2), well graded gravel, not native.
LIMESTONE (50%), to medium gray (N5), hard, abundant fossil/shell casts and
molds, moderately cemented, intergranular porosity; SAND (40%), pale
yellowish brown (10 YR 6/2), unconsolidated, fine grain, primarily quartz, trace
amounts of shell fragments; CLAY (10%), medium gray (N5) to medium light
gray (N6), poorly cohesive.

CLAYEY SAND (95%), light brownish gray (5YR 6/1), semi consolidated, very fine
grain, poorly cohesive; LIMESTONE (5%), medium gray (N5), medium grain, sub
angular to sub rounded, moderately hard, fossils present.

SHELL AND SHELL FRAGMENTS (90%), very light gray (N8) and dark gray (N3) to
pale yellowish brown (10 YR 6/2), mollusk shells (bivalves and cephalopods);
CLAY (10%), medium gray (N5) poorly cohesive.

SHELL AND SHELL FRAGMENTS (85%), white {(N9) and very light gray (N8) to
dark gray (N3), mollusk shells (bivalves and cephalopods); LIMESTONE (10%),
moderate amounts of shell/fossil casts and molds, poorly cemented; CLAY (5%),
dark gray (N3) to very light gray (N8), trace very fine grain, quartz and
carbonate grains, poorly cohesive clay.

FOSSILIFEROUS LIMESTONE (60%), very light gray (N8) to medium gray (N5),
hard, abundant fossil/shell casts and molds, moderately cemented,
intergranular porosity; SHELL (40%), yellowish gray (5Y 8/1) to white (N9),
mollusk shells (bivalves and cephalopods), intergranular porosity.

CLAYEY SAND (90%), white (N9) to light olive gray (5Y 6/1), fine to medium
grain, quartz and carbonate grains, minor fossils/undifferentiated shell
fragments, poorly cohesive; FOSSILIFEROUS LIMESTONE (10%), white (N9) to
light olive gray (5Y 6/1), moderately soft, abundant fossil/undifferentiated shell
casts and molds, moldic porosity. A transition zone from clay with shell
fragments to fossiliferous limestone.

FOSSILIEEROUS LIMESTONE (90%), yellowish gray (5Y 8/1) to very pale orange
(10YR 8/2), moderately hard, medium grain, quartz and carbonate grains,
fossil/undifferentiated shell casts and molds, intergranular porosity.

CLAYEY SAND (100%), white (N9) to light olive gray (5Y 6/1) to black (N2), fine
to medium grain, quartz and  carbonate grains,  abundant
fossils/undifferentiated shell fragments, moderately cohesive.

CLAY (95%), olive gray (5Y 4/1) to medium dark gray (N4), trace very fine
phosphate grains, moderately cohesive; SHELL FRAGMENTS (<5%), yellowish
gray (5Y 8/1), mollusk shells (bivalves and cephalopods).

CLAY (100%), olive gray (5Y 4/1) to medium dark gray (N4), minor small shell
fragments, trace very fine phosphate grains, very cohesive.
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140 — 145

145 - 180
180 - 185

185 -200

200 — 205

205-245

245 -270

270-320

325-330

330—-365

365 —405

405 - 420

SANDY CLAY (100%), medium gray (N5), very fine grain, quartz and carbonate
grains, very fine phosphate grains, poorly cohesive.

CLAY (100%), olive gray (5Y 4/1) to medium dark gray (N4), minor small shell
fragments, trace very fine phosphate grains, very cohesive.

SANDY CLAY {90%), medium gray (N5) to olive gray (5Y 4/1) to dark green gray
(5GY 4/1), very fine grain, quartz and carbonate grains, very fine phosphate
grains, moderately cohesive; CLAY (10%), olive gray (5Y 4/1) to dark green gray
(5GY 4/1), abundant very fine phosphate grains, moderately cohesive.

SANDY CLAY (60%), same as above; LIMESTONE (40%), yellowish gray (5Y 8/1),
moderately hard, fine to medium grain, moldic porosity.

CLAYEY SAND (100%), white (N9) to light olive gray (5Y 6/1), fine to medium
grain, quartz and carbonate grains, abundant phosphate grains, minor
fossils/undifferentiated shell fragments, moderately cohesive.

SANDY CLAY (100%), medium gray (N5) to dark green gray (5GY 4/1), semi
consolidated, very fine to medium grain, quartz and carbonate grains, very fine
phosphate grains, moderately cohesive.

FOSSILIFEROUS LIMESTONE (60%), yellowish gray (5Y 8/1) to medium light gray
(N6), moderately soft to hard, abundant phosphate grains, abundant
fossil/undifferentiated shell casts and molds, moldic porosity; CLAYEY SAND
(40%), light gray (N7) to yellowish gray (5Y 8/1) to light olive gray (5Y 8/2), very
fine grain, carbonate and quartz grains, abundant phosphate grains, poorly
cohesive,

CLAY (100%), olive gray (5Y 4/1) to medium dark gray (N4), minor small shell
fragments, trace very fine phosphate grains, very cohesive.

CLAY (50%), same as above; FOSSILIFEROUS LIMESTONE (50%), light gray (N7),
fine to medium grain, sub angular to sub rounded, moderately hard. A
transition zone from clay to fossiliferous limestone.

FOSSILIFEROUS LIMESTONE (100%), yellowish gray (5Y 8/1) to very pale orange
(10YR 8/2), hard, very fine to medium grain, carbonate grains, sub angular,
fossil/undifferentiated shell casts and molds, intergranular porosity,
lepidocyclina and echinoderms present.

FOSSILIFEROUS LIMESTONE (90%), yellowish gray (5Y 8/1) to very pale orange
(10YR 8/2), moderately hard, fine to medium grain, carbonate grains,
fossil/undifferentiated shell ~casts and molds, intergranular porosity,
lepidocyclina present; CLAY (10%), medium gray (N5), moderately cohesive.
Overall, fossiliferous limestone thinly interbedded with clay.

DOLOMITIC LIMESTONE (100%), very pale orange (10YR 8/2) to medium gray
(N5), hard, fine to medium grain, sub angular, minor vuggy porosity, variably
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420 - 440

440 - 460

460 —490

490 - 495

495 - 500

500 - 520

520 - 525

525—-585

585 - 590

590 — 603

crystalline.

LIMESTONE (95%), white (N9) to light gray (N7), medium grain, sub angular to
rounded, moderately soft, chalky to variably crystalline, moderately vuggy and
fossiliferous; MARL (<5%), yellowish gray (5Y 8/1), unconsolidated, moderately
cohesive.

LIMESTONE (100%), yellowish gray (5Y 8/1), moderately hard, fine to medium
grain, vuggy porosity.

FOSSILIFEROUS LIMESTONE (100%), medium gray (N5) to yellowish gray (5Y
8/1), moderately soft to hard, abundant fossil/undifferentiated shell casts and
molds, moldic porosity.

DOLOMITIC LIMESTONE (70%), very pale orange (10YR 8/2) to pale brown (5YR
5/2), hard, medium to coarse grain, sub angular, low porosity; LIMESTONE
(30%), same as above.

LIMESTONE (80%), light gray (N7), medium to coarse grain, sub angular to sub
rounded, moderately hard, moderately vuggy, variably fossiliferous (molds and
casts); MARL (20%), light olive gray (5Y 6/1), unconsolidated, moderately
cohesive.

LIMESTONE (100%), very pale orange (10YR 8/2) to very light gray (N8), fine to
medium grain, sub angular to sub rounded, moderately hard, medium grain
phosphate, trace fossiliferous limestone.

LIMESTONE (60%), very pale orange (10YR 8/2) to light gray (N7), medium to
coarse grain, sub angular to sub rounded, moderately hard, moderately
crystalline and vuggy, variably fossiliferous (molds and casts); MARL (40%), light
gray (N7), semi consolidated, moderately cohesive.

FOSSILIFEROUS LIMESTONE (100%), yellowish gray (5Y 8/1) to very pale orange
(10YR 8/2), hard, fine to medium grain, carbonate grains, sub angular,
fossil/undifferentiated shell casts and molds, intergranular porosity.

LIMESTONE (100%), light gray (N7) to medium gray (N5), moderately hard, sub
angular to sub rounded, medium grain.

LIMESTONE (50%), very light gray (N8) to light gray (N7), fine to medium grain,
sub angular to sub rounded, moderately hard, vuggy, moderate amounts of
phosphate, trace shell casts and molds; FOSSILIFEROUS LIMESTONE (50%),
yellowish gray (5Y 8/1) to very pale orange (10YR 8/2), very hard, very fine to
medium grain, carbonate grains, sub angular, fossil/undifferentiated shell casts
and molds, intergranular porosity.
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Attachment 2:

Reverse Air Drilling Water Quality and Flow Testing Data




Summary of Pilot Hole Water Quality and Flow Testing Data, FPL. OCEC Production Well FA-3

Depth Bottom Hole (Drill Stem) WQ Annulus WQ Annulus Flow
Cond | Chloride | TDS pH Cond Chloride | TDS H2S pH | Total} Flow |Drawdown Specific
Iron Rate Capacity
(uS/icm)| (mg/l) (mg/L) (uS/cm) (mg/L) (mg/L) | (mg/L) (mg/L)} (gpm) (feet) _(gpmift)
380 9963 4080 5984 | 8.81 : :
390 5459 2300 3270 | 8.43
400 4172 1600 2515 | 8.39
404 3785 1450 2272 | 8.30
410 | 13438 | 5700 8048 | 8.55
420 7697 3100 4614 | 8.34
430 6395 2525 3823 | 8.28
440 4214 1575 2527 | 8.25
444 4561 1750 2737 | 8.33
450 7225 2800 4334 | 8.47 g :
455 935 130 563 | 3.00] 8.05| 0.3 560 1.04 538
460 | 851 136 508 | 8.31 ‘
470 811 132 488 | 8.16
480 834 140 500 | 8.21
483 858 130 514 | 8.29 830 130 499 | 350 7.86] 04 490 0.87 563
490 822 128 490 | 8.31 '
500 795 123 477 | 8.09
510 801 124 483 | 8.07
520 797 127 478 | 8.00
523 ‘ ‘ ' 794 111 478 | 3.50 7.70 1 480 0.58 828
530 816 132 490 | 8.19
540 759 117 455 | 8.01
550 811 123 486 | 8.05
560 788 120 471 | 8.10 ‘
563 774 108 465 | 3501779} 0.8 460 0.58 793
570 | 929 180 557 | 8.18 ‘ ~ ' : '
580 785 130 471 ] 8.03
590 825 136 496 | 8.16
600 877 150 524 | 8.10
603 778 111 468 | 3.00]799] 0.8 530 0.37 1432
- Cond (uSfcm) denotes field conductivity measured in microsiemens per centimeter
- mg/L denotes milligrams per liter
- H,S denotes field hydrogen sulfide
- Depth refers to the total depth of the pilot hole at the time both the driil stem and the annulus sample was collected
- gpm/it denotes specific capacity in gallons per minute per foot of drawdown
- Reverse-air, open circulation drilling method was used during pilot hole drilling
1 of 1
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Summary of Reverse-Air Drilling Water Quality Data, FPL OCEC Production Well FA-3
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Attachment 3:

Geophysical Log Plots




Summary of Geophysical Logs Performed, FPL OCEC Production Well FA-3

Date Geophysical Casing Depth | Open Hole Depth | Casing/Drilled Hole

Performed Survey Performed (feet bpl) (feet bpl) Diameter (inches)
01/01/17 |X-Y Caliper, Gamma Ray 8 140 56/12
01/01/17 {Dual Induction LL3 with SP 8 140 56712
01/03/17 |X-Y Caliper, Gamma Ray 8 120 56 / 56
01/07/17 |X-Y Caliper, Gamma Ray 117 420 48712
01/07/17 |Dual Induction LL3 with SP 117 420 481712
01/14/17 |X-Y Caliper, Gamma Ray 117 361 48146
01/31/17 {X-Y Caliper, Gamma Ray 358 603 36/15
01/31/17 |Dual Induction LL3 with SP 358 603 36/15
013117 l(:;\;gi gji)o"r:)ductivity, Temperature; static & dynamic 358 603 36/ 15
01/31/17 |Flowmeter; static & dynamic (530 gpm) 358 603 36/15
02124117 |Video Survey; dynamic (925 gpm) 358 603 36/34

- "feet bpl" denotes feet below pad level

- Casing Depth refers to the depth of the in

- Open Hole Depth refers to the depth of the open hole at the time the geophysical log was performed

- Casing/Drilled Hole Diameter refers to outside diameter of t

subsequent number refers to the nominal open-hole diameter at the time the log was performed.

nermost (deepest) casing installed at the time the geophysical log was performed

he innermost (deepest) casing installed at the fime the log was performed. The

- Flow rates in parantheses (ex: 630 gpm) refer to the rate the well was flowing or pumping during dynamic logging in gallons per

minute (gpm)
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Geophysical Log Plots and Field Water Quality Data, FPL OCEC Production Well FA-3
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Geophysical Log Plots and Field Water Quality Data, FPL OCEC Production Well FA-3
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Geophysical Log Plots and Field Water Quality Data, FPL OCEC Production Well FA-3
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Attachment 4.

Step Drawdown Test Data
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Final Water Quality Sample Analytical Results, FPL OCEC Production Well FA-3

Parameter Units Result Parameter Units Result
Silica, Dissolved mg/L 38.5 1,1,2-Trichloroethane pg/l. 0.500 U
Langelier_Index LX 0.590 1,1-Dichloroethene pug/L  0.500 U
Saturation_Index pHs 7.3 1,2 ,4-trichlorobenzene ug/L  0.500 U
Stability_Index pHs 9.06 1,2-dichloroethane pg/l. 0.500 U
Residual Chlorine mg/L 0.0100 u H1,2-dichloropropane pg/L  0.500 U
Turbidity NTU 12 Benzene pg/L  0.500 U
Bicarbonate Alkalinity mg/L. 193 Carbon Tetrachloride pg/L  0.500 U
Carbonate CaCO3 mg/L 0.100 U fChlorobenzene pg/l. 0.500 U
Total Alkalinity CaCO3 mg/L 193 Ethylbenzene pg/L  0.500 U
Specific Conductance umhos/cm 1010 Methylene chloride pg/L  0.500 U
Color Ccu 5.00 u [Para-dichlorobenzene pg/l  0.500 U
Total Solids % Wit 0.074 Styrene pg/L  0.500 u
Chloride mg/L 147 Tetrachloroethene pug/L  0.500 U
Nitrate (as N) mg/L 0.0100 U [Toluene pg/L  0.500 u
Nitirite (as N) mg/L 0.0200 U | Trichloroethene pg/L  0.500 U
Sulfate mg/L 115 Vinyl chloride pg/L  0.500 U
Aluminum mg/L 0.0861 [ PXylenes pg/L  0.500 u
Aluminum, Dissolved mg/L 0.0100 u lcis-1,2-dichloroethene ng/L  0.200 U
Arsenic mg/L 0.00100 U |o-dichlorobenzene ug/l. 0.500 U
Barium mg/L 0.0522 trans-1,2-dichloroethene ng/l. 0.500 u
Boron mg/L 0.116 TDS mg/L 568
Chromium mg/L 0.00100  u|BODS5day mg/L 2.00 U
Copper mg/L. 0.00100 ujTOC mg/L  1.90 I
Lead mg/L 0.00100 U {Orthophosphate (as P) mg/L  0.01080 U
Selenium mg/L 0.00200  UJTKN (as N) mgl I
Silica (Si02) mg/L. 412 Total Phosphorus (as P) mg/L |
Silver mg/L 0.000500 U |LabpH pHs 7.89 Q
Strontium mg/L 12.7 Ammonia (as N) mg/L 1.9
Zinc mg/L 0.0100 u[lron mg/L 0.0513
Magnesium mg/L 45.4 U IMagnesium Hardness CaCO3 mg/L 187
Calcium mg/L 60.5 Manganese mg/L 0.0100 U
Calcium Hardness (CaCO3) mg/L 151 Potassium mg/L.  5.39
Iron, Dissolved mg/L 0.0100 U [Sodium mg/l. 81.9
Manganese, Dissolved mg/L 0.0100 U Fluoride mg/L 0.922
Hydrogen Sulfide mga/L 0.559
TSS mg/L 11.3 u

.1, 1-Trichloroethane ugl/L 0.500 U
~TKN" denotes Total Kjeldahl Nitrogen
"TDS" denotes Total Dissolved Solids
~'mg/L" denotes concentration in units of milligrams per liter
~"umhos/cm” denotes specific conductance in units of micromhos per centimeter
- "NTU" denotes Nephelometric Turbidity Units
-"ug/L" denotes concentration units of micrograms per liter
-"U" indicates compound was analyzed for but not detected
" indicates reported value between the laboratory method detection limit and the laboratory pratical quantitation limit
-"Q" indicates sample held beyond the accepted holding time
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.:._OWEDs CHEMICAL 1| ADBODRATORIES INC.

Youngquist Brothers,Inc.
154865 Pine Ridge Road
Ft. Myers,FL 33908

Date Received: Feb 20, 2017

Laboratory #
323915GW1

Certificate of Results
Sample integrity was certified prior

the Quality Control Report. Uncertainties for these data are available on request. This report

results relate only to items tested.

Sample Description
Well FA-3 step test

P.O. Box 150597, Altamonte Springs, FL 32715-0597

571 NW Mercantile Pl, Suite 111, Port St. Lucie, FL 34986
812 SW Harvey Green Dr, Madison, FL 32340

3980 Overseas Hwy, Suite 103, Marathon, FL 33050

407-339-5984
772-343-8006
850-973-6878
305-743-8598

Phone:
Phone:
Phone:
Phone:

PO #: Revised 03/16/17
Client Project #: FPL OCEC
Date Sampled: Feb 19, 2017
Mar 11, 2017; Invoice: 323915

Report Summary

Analysis
EPA120.1
EPA180.1
EPA350.1
EPA353.2
EPA365.1
EPA365.4
EPA375.2
EPA524.2
EPAB010
EPAB6020
SM2120 B
SM2320 B
SM2330
SM2540 B
SM2540 C
SM2540 D
SM4500-Cl E
SM4500-Cl G
SM4500-F C
SM4500-H B
SM4500-S H
SM5210 B
SM5310C

FCL Project Manager: William J. Rogers

Chemist Location
JEB Main Lab
PLB Main Lab
PCW Main Lab
PCW Main Lab
PCW Main Lab
VLB Main Lab
PCW Main Lab
CTH Main Lab
EVB Main Lab
EVB Main Lab
PLB Main Lab
JEB Main Lab
PLB Main Lab
PLB Main Lab
PLB Main Lab
VLB Main Lab
JEB Main Lab
JEB Main Lab
TRB Main Lab
JEB Main Lab
PCW Main Lab

£83018 (Main Lab)
EB6562 (South Lab)
E82405 (North Lab)
E35834 (Keys Lab)

SampleMatrix
Ground Water

to analysis. Test results meet all requirements of the NELAC Standards except as noted in

may not be reproduced in part;

Jefferson S. Flower
President/Technical Director

, Ph.D.

FLDOH: E83018 (Main Lab)

FLDOH: E86562 (South Lab) FLDOH: E82405 (North Lab) FLDOH: E35834 (Keys Lab)
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.:LOWEDS CHEMICAL | ABRBORATORIES INC.

P.O. Box 150597, Altamonte Springs, FL 32715-0597 Phone: 407-339-5984 E83018 (Malin Lab)
571 NW Mercantile PI, Sulte 111, Port St. Lucie, FL 34986 Phone: 772-343-8006 E86562 (South Lab)
812 SW Harvey Green Dr, Madison, FL 32340 Phone: 850-973-6878 E82405 (North Lab)
3980 Overseas Hwy, Suite 103, Marathon, FL 33050 Phone: 305-743-8598 E35834 (Keys Lab)

Youngquist Brothers,Inc. PO #: Revised 03/16/17

15465 Pine Ridge Road Client Project #: FPL OCEC

Ft. Myers,FL 33908 Date Sampled: Feb 19, 2017

Mar 11, 2017; Invoice: 323915

Narrative Report

Sample Handling

Sample handling and holding time criteria were met for all samples. Samples collected by submitter. No unusual events
occurred during analysis. Results are reported on a wet weight basis for aqueous matrices and on a dry weight basis for
sludge and soil matrices unless otherwise noted. Sample results reported as dissolved were field filtered.

Quality Control
Enclosed analyses met method or FCL criteria, unless otherwise denoted on the sample results. Applied data qualifiers are
defined below.

Additional Comments

Calcium Hardness 151.mg/L

Magnesium Hardness 187.mg/L

Attachments

Chain of Custody

Qualifier Meaning

U Compound was analyzed for but not detected.

J Estimated value; one or more QC components associated with this data value exceed current QC limits.
Q Sample held beyond the accepted holding time.

L Off-scale high; reported concentration exceeds the highest standard.

\% Analyte was detected in both the sample and the associated method biank.

W The dissotved oxygen blank was above 0.2 mg/L. but less than the MDL.

Z Too numerous to count colonies on plate.

A Absent

P Present

T Value reported is less than the statistical method detection limit. Reported for informational purposes only.
M Value reported is greater than the statistical method detection limit, but tess than the reported MDL.

G The greatest of the dilutions performed did not yield sufficient oxygen depletion for valid data.

S The least of the dilutions performed did not yield sufficient oxygen residual for valid data.

o] Result is greater than (over) the specified value.

1 Reported value is between the laboratory method detection limit and the laboratory practical quantitation limit.
B Results based upon colony plate count outside ideal range.

Y The laboratory analysis was from an improperly preserved sample. The data may not be accurate.

FLDOH: E83018 (Main Lab) FLDOH: E86562 (South Lab) FLDOH: E82405 (North Lab) FLDOH: E35834 (Keys Lab) Page 18 of 18
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| (@38ramag e )
 LABOR/ ATORY WATER QUALITY
' | SAMPLE PARAMETERS
| TABLE 1
HI i
Mhﬁttv‘;‘el'l : ia-| * Aluminum
A(kalmlty, Total (As CaCO3) | Arsenic
Mothyl-omnae-atiat Jo Barium
‘ Chioride | Boron
i Fluoride | Calcium | ~
| Nitrogen, Nitrate | Chromium
| Nitrogen, Nitrite | Copper
Phosphorous, Oﬂhoph&sp ate (as P) | Iron
|| Sulfate Lead
Biochemic:a!b gen Demand Magnesium |~
Carbon, Tb\ia% nic, TOC. Manganese
- Lhibsnre- 7 Potassium
Chidrine, Total Residual Selenium
Cd nductanch.s ific | Sliver
Edlor (A par«ant)t Sodium
Corrosively/LSI (Lan el‘er Sat index): Strontium
Nltr eh, Ammonia Zinc:
g pH. Hardness, Calcium, (as CaCO3)
Zhospht )t Hardness, Magnesium as (CaCO3)
Phosphorous, Tbtal (as P).| iron-Dissolved
Silica, Digsolved|(as Si02) | Aluminum-Dissolved
Solids, Tatal Digsoled (TDS), Manganese-Dissolved
Solids, Total Slispenfled (TSS). Silica-Dissolved
Total Residlie (103 ¢). voc |
’x Turbidity TOC
Sélﬁ&derogen
| [END OF/SECTION
OCEC FAPW RFP éWater Quality Sampling 6/17/16
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