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Dear Mr. May:
The enclosed Technical Memorandum on the Short-Term Injection Testing of Deep Injection
Well DIW-1 at the Florida Power and Light Company Turkey Point Units 6 & 7 is submitted
pursuant to the Special Condition V. 2 of Permit #293962-002-UC listed below:
2. The permittee shall conduct operational testing of the injection well system to
demonstrate that the well can absorb the design and peak daily flows that are
expected, prior to granting approval for operational testing. [62-528.450(3)(a)]
I certify under penalty of law that this document and all attachments were prepared under
my direction or supervision in accordance with a system designed to assure that qualified
personnel properly gather and evaluate the information submitted. Based on my inquiry of
the person or persons who manage the system, or those persons directly responsible for
gathering the information, the information submitted is, to the best of my knowledge and
belief, true, accurate, and complete. I am aware that there are significant penalties for
submitting false information, including the possibility of fine and imprisonment for
knowing violations.

Technical Memorandum
Short-Term Injection Testing of Deep Injection Well
DIW-1 at Florida Power & Light Company
Turkey Point Units 6 & 7

Prepared for:
Florida Power & Light Company

Prepared by:
McNabb Hydrogeologic Consulting, Inc.

April 2014

Executive Summary
Short-term injection testing was performed on Class I deep injection well DIW-1 at Florida
Power & Light Company’s (FPL) proposed Turkey Point Units 6 & 7 site from February 17,
2014 through February 21, 2014. The purpose of the short-term injection testing was to
demonstrate DIW-1 is capable of accepting the design wastewater flow rate, to demonstrate
the trend of injection pressure on the long-term operating conditions of DIW-1, to obtain
hydraulic information related to well performance, and demonstrate the absence of a
hydraulic connection between the injection zone and the intervals monitored by dual-zone
monitor well DZMW-1. Injection testing was performed in accordance with testing
procedures and information submitted to the Florida Department of Environmental Protection
(FDEP) on December 12, 2013 (as part of FPL’s short-term injection test request), and
January 8, 2014 conditions set forth in FDEP Permit #293962-002-UC, and in conformance
with Rule 62-528, Florida Administrative Code (F.A.C.).
The injection test consisted of a background data collection phase, a pumping phase, and a
recovery data collection phase. The pumping phase of the injection test began when the
injection flow rate was greater than 7,000 gallons per minute (gpm). The pumping phase
consisted of three test interval durations and flow rates: pumping interval 1 was performed
with an average flow rate of 7,099 gpm, pumping interval 2 was performed with an average
flow rate of 6,325 gpm, and pumping interval 3 was performed with an average flow rate of
7,142 gpm. The reduced flow rate associated with pumping interval 2 was due to one of the
injection pumps running out of fuel. As a result of the reduced flow rate during pumping
interval 2, pumping interval 3 was performed, after refueling and re-starting the injection
pump, to ensure the equivalent injection volume of a minimum of eight hours of injecting
into DIW-1 at an average flow rate in excess of 7,000 gpm. The injection wellhead pressure
averaged 29.2 pounds per square inch gauge (psig) during the background phase, 55.2 psig
during pumping interval 1, 51.2 psig during pumping interval 2, and 56.5 psig during
pumping interval 3. The injection wellhead pressure averaged 31.3 psig during the recovery
phase of the injection test. These results demonstrate Class I deep injection well DIW-1 and
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the Boulder Zone in the injection area are capable of accepting up to 7,142 gpm at low
wellhead pressures (56.5 psig).
As discussed further below, based on downhole pressure readings at the injection well,
formation injection pressure increases during the injection phase were less than 4 psig. This
formation pressure increase is significantly below the calculated formation fracture pressure
of 1,910 psi.
Monitor well pressure data collected at the wellhead from the upper and lower monitor zones
of DZMW-1 during injection testing demonstrates the absence of a direct hydraulic
connection between the injection zone and monitoring intervals. Upper monitor zone
pressure averaged 8.9 psig and ranged from 8.6 to 9.0 psig throughout the short-term
injection test. Lower monitor zone pressure averaged 2.2 psig and ranged from 2.0 to 2.3
psig throughout the short-term injection test. The slight fluctuation in pressure in the
monitoring zones was attributed to tidal influence.

Introduction
Class I deep injection well DIW-1 was constructed in accordance with conditions set forth in
FDEP Permit #293962-002-UC and in conformance with Rule 62-528, F.A.C. The injection
well was constructed with a 24-inch diameter final casing installed to a depth of 2,985 feet
below land surface (bls) with a nominal 18-inch diameter fiberglass reinforced pipe (FRP)
injection liner installed to a depth of 2,975 feet bls. The well was drilled to a total depth of
3,230 feet bls. Injection testing was performed in accordance with testing procedures and
information submitted to the FDEP on December 12, 2013 as part of the short-term injection
test request and January 8, 2014 , conditions set forth in FDEP Permit #293962-002-UC and
in conformance with Rule 62-528, F.A.C. The short-term injection test procedure,
information submitted on January 8, 2014, and the FDEP testing plan approval notification
are provided in Attachment A. The short-term injection test was performed by Layne
Christensen, Inc. following FDEP approval of the short-term injection test plan. FPL and
McNabb Hydrogeologic Consulting, Inc. (MHC) personnel observed the injection test.
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Short-Term Injection Test
Procedures
Prior to conducting the short-term injection test, an approximate one hour preliminary test
was performed to fill the injection tubing of DIW-1 with test water (non-hazardous industrial
wastewater from the FPL Turkey Point Unit 5 cooling tower basin, original source Upper
Floridan Aquifer) and evaluate injection test pumping capacity. Laboratory analysis of a
water sample collected from the Unit 5 cooling tower basin (results submitted to FDEP on
January 8, 2014 – see Attachment A), showed the total dissolved solids concentration of the
test water was 3,600 mg/L (fresh relative to the native injection zone water).
Prior to beginning the short-term injection test, each of the pressure transducers, memory
gauges, and flowmeter calibration certificates were checked to verify each device was within
calibration standards corresponding to the test equipment. Pressure transducer and flowmeter
data were checked periodically during the short-term injection test to confirm data was being
recorded and the flow rates achieved were at the test thresholds.
Short-term injection testing consisted of three data collection phases: background, pumping
(i.e., injection), and recovery. The injection test consisted of a 52 hour and 58 minute
background phase, a nine hour and 33 minute pumping phase, and a 36 hour recovery phase.
The pumping phase consisted of three test interval durations and flow rates: pumping interval
1 was performed with an average flow rate of 7,099 gpm for a duration of six hours and 37
minutes, pumping interval 2 was performed with an average flow rate of 6,325 gpm for a
duration of one hour and 23 minutes, and pumping interval 3 was performed with an average
flow rate of 7,142 gpm for one hour and 33 minutes. The reduced flow rate associated with
pumping interval 2 was associated with one of the injection pumps running out of fuel. The
pump was re-started and ran for a period of approximately three minutes prior to stopping for
a second time during pumping interval 2. As a result of the reduced flow rate during
pumping interval 2, pumping interval 3 was performed, after refueling and re-starting the
injection pump, to ensure the equivalent injection volume of a minimum of eight hours of
injecting into DIW-1 at an average flow rate in excess of 7,000 gpm. A total volume of
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approximately 3.94 million gallons of test water was injected into DIW-1 during the injection
test.
Data collected during all phases of injection testing included: wellhead and downhole
pressure in DIW-1, wellhead pressure in both DZMW-1 monitoring zones, and local
barometric pressure. Redundant In-Situ Level TROLL 700 Data Loggers were used to
measure and record DIW-1 wellhead and DZMW-1 monitoring zone pressures throughout
injection testing. An In-Situ Baro TROLL 500 was used to measure and record barometric
pressure for the duration of the short-term injection test. These devices are part of the Virtual
HERMIT Aquifer Testing Kit. Redundant GRC Enduro NG-V 1.00 Piezoresistive Memory
Recorders were installed to a depth of 2,970 feet bls inside the injection liner of DIW-1 to
measure and record downhole pressure throughout the injection test. A Sonic-Pro®
Ultrasonic Flow Meter Model #S3C1A2 was used to measure and record test water flow rates
and volume during the pumping phase of the injection test. Injection wellhead pressure,
monitor well upper and lower monitoring zone pressure, and flow rates were reviewed
periodically by MHC staff during the pumping phase of the injection test to ensure the data
was being recorded and within test parameters.
Observed tidal data for Virginia Key Station 8723214 for the period of injection testing were
obtained from the National Oceanic and Atmospheric Administration (NOAA) website and
graphed to confirm the influence of tidal water level [height in feet relative to North
American Vertical Datum of 1988 (NAVD 88)] on the observed injection zone and
monitoring zone pressure fluctuations. Virginia Key is the nearest primary NOAA tide
monitoring station to the Turkey Point Units 6 & 7 site.
Calibration documentation for the flowmeter (calibrated by Blue – White Industries Ltd.),
pressure transducer, and barometric pressure measuring and recording equipment is provided
in Attachment B.
An outline of the as-performed testing procedure is provided below:
Background Data Collection Phase – For a period of 52 hours and 58 minutes (February
17, 2014 3:32 PM to February 19, 2014 8:30 PM), prior to beginning the pumping phase of
the short-term injection test, DIW-1 wellhead and downhole pressure, pressure at both
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monitor zones of DZMW-1, and barometric pressure were recorded to establish background
(pre-pumping) phase conditions.
Pumping Phase – The pumping phase consisted of pumping test water originating at the
FPL Turkey Point Unit 5 cooling tower basin through an approximately 11,000 foot long, 18inch diameter high density polyethylene (HDPE) temporary pipeline terminating at the DIW1 wellhead. The pumping phase of the injection test commenced after beginning to pump
into DIW-1 and when the injection flow rate averaged greater than 7,000 gpm. This resulted
in an 11 minute delay between the end of the background phase and the beginning of the
pumping phase of the test. The pumping phase totaled nine hours and 33 minutes (February
19, 2014 8:41 PM to February 20, 2014 6:14 AM) and consisted of pumping into DIW-1 at
an average flow rate of 7,099 gpm for six hours and 37 minutes, following by pumping at an
average flow rate of 6,325 gpm for one hour and 23 minutes followed by pumping at an
average flow rate of 7,142 gpm for one hour and 33 minutes. The period when the average
flow rate was 6,325 gpm was due to one of the injection pumps running out of fuel. The
pumping phase of the injection test was extended by one hour and 33 minutes beyond the
planned eight hour duration after refueling the injection pump.
DIW-1 wellhead and downhole pressure, pressure at both monitor zones of DZMW-1, flow
rate, and barometric pressure were electronically recorded throughout the injection phase.
Recovery Data Collection Phase – Upon completion of the pumping phase, the recovery
data collection phase began. Recovery phase data were recorded for 36 hours (Febuary 20,
2014 6:14 AM to February 21, 2014 6:14 PM) and included DIW-1 wellhead and downhole
pressure, pressure at both monitor zones of DZMW-1 and barometric pressure.

Results
The data collected during the injection test are presented in Figure 1. Table 1 provides a
summary of DIW-1 average wellhead pressure, downhole pressure, flow rate, and upper and
lower zone DZMW-1 pressure for each phase of the injection test and each flow rate of the
pumping interval of the test. Review of Figure 1 shows that barometric pressure, which
ranged from 30.0 to 30.3 inches of mercury and averaged 30.1 inches of mercury, did not
impact DIW-1 wellhead pressure or the upper or lower monitor zones of DZMW-1.
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Table 1. Average DIW-1 Pressure and Pumping Data and DZMW-1 Pressure Data
Summary
Test Phase

Average
Flow rate
(gpm)

Average
DIW-1
Wellhead
Pressure
(psig)

Background

0

29.2

Pumping
Interval 1

7,099

Pumping
Interval 2

Average
DIW-1
Downhole
Pressure
(psig)

Average DZMW-1
Upper Zone
Pressure (psig)

Average DZMW-1
Lower Zone
Pressure (psig)

1,327.7*

8.9

2.3

55.2

1,330.9**

8.8

2.2

6,325

51.2

1,330.9

8.7

2.1

Pumping
Interval 3

7,142

56.5

1,331.3

8.7

2.1

Recovery

0

31.3

1,328.9

8.9

2.2

*Downhole pressure averaged 1,327.5 psig during the last 24 hours of background data
collection.
**At the end of pumping interval 1, downhole pressure was approximately 1,331.3 psig.
Figure 2 provides DIW-1 wellhead pressure and flow rate data for the entire injection test.
Figure 3 provides the same information as Figure 2 with a focus on the pumping phase of the
short-term injection test. The Figure 2 and Figure 3 data show that there were no large
fluctuations in wellhead pressure for the background and recovery phases of the short-term
injection test. These figures also show consistent flow rates for each of the pumping
intervals with the exception of the second pumping interval, where a spike in flow rate
corresponds to the approximately three minutes when one of the injection pumps was briefly
re-started before running out of fuel again. The average wellhead pressure through the
background phase and prior to injection was approximately 29.2 psig. Wellhead pressure
then increased to approximately an average of 55.2 psig after approximately three minutes
while pumping at an average rate of 7,099 gpm. The wellhead pressure then decreased to an
average of 51.2 psig approximately one minute after the flow rate was temporarily decreased
to an average of 6,325 gpm before increasing to an average of 56.5 psig approximately one
minute after the flow rate was increased to an average of 7,142 gpm.
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Test flow rate and wellhead pressure data were used to calculate a specific capacity of DIW1. To determine the wellhead specific capacity of DIW-1, the ratio of the representative
injection flow rate (gpm) to the observed coincident water level increase (in feet) is
calculated. Wellhead pressure data, for the period while pumping at an average rate of 7,099
gpm, was used to calculate the wellhead specific capacity of DIW-1. The pressure data
during the average flow rate of 7,099 gpm was selected as representative since the average
flow rate of 7,099 gpm comprised the majority of the pumping phase of the short-term
injection test. Specific capacity of DIW-1 at the wellhead was calculated in the following
manner:
Wellhead specific capacity = 7,099 gpm ÷ [(55.2 psig – 29.2 psig) × 2.31 feet per psig] =
118 gpm/foot
As explained below, pipe friction losses account for nearly all of the wellhead pressure
increase during the pumping phase of the short-term injection test. The Hazen-Williams
equation is an empirical formula used to model the friction head loss of water flowing
through pipe and is defined as follows:
hf = 0.002028 × L × (100 ÷ C)1.85 × (Q1.85 ÷ d4.8655)
where:
hf = head loss due to friction in feet of water
L = length of pipe in feet
C = Hazen-Williams friction factor
Q = flow rate in gpm
d = inside pipe diameter in inches
Using a length of pipe of 2,970 feet (the depth of the downhole pressure gauges, a HazenWilliams friction loss factor of 140, a flow rate of 7,099 gpm and an inside pipe diameter of
16.6 inches (the inside diameter of the FRP injection tubing) yields the following:
hf = 0.002028 × 2,970 feet × (100 ÷140)1.85 × (7,0991.85 ÷ 16.64.8655)
hf = 49.9 feet of head loss due to friction
7

To convert hf from feet to psig, a conversion factor of 2.31 feet per psig (appropriate for the
relatively fresh water used in the test) is used to yield the following results:
hf = 49.9 feet ÷ 2.31 feet per psig = 21.6 psig
Therefore, of the 26 psig pressure increase observed at the wellhead between background
wellhead pressure (29.2 psig) and the average wellhead pressure while injecting at an average
rate of 7,099 gpm (55.2 psig), 21.6 psig of the pressure increase is due to friction losses
inside the injection tubing. Therefore, the 4.4 psi pressure difference between the observed
wellhead pressure increase and the calculated pressure loss due to friction (26 psig – 21.6
psig = 4.4 psi) is a measure of the increased pressure in the injection zone.
Figure 4 presents DIW-1 downhole hydrostatic pressure and flow rate data for the short-term
injection test. A trend of decreasing downhole hydrostatic pressure was observed during the
first approximately 12 hours of the background phase of the test. This is attributed to
dissipation of the relatively fresh (lower TDS concentration) water injected into the injection
zone during the preliminary test. Downhole hydrostatic pressure stabilized during the 24
hours prior to the pumping phase of the test. Downhole hydrostatic pressure averaged
1,327.5 psig and ranged from 1,327.3 psig to 1,327.8 psig during the 24 hours prior to the
pumping phase.
A similar trend of decreasing downhole hydrostatic pressure due to expansion and dissipation
of the injected fresh water was observed during the recovery phase of the short-term injection
test. Downhole hydrostatic pressure did not return to its background value at the end of the
recovery phase. This observation is attributed to the large volume of relatively fresh water
injected during the pumping phase having insufficient time to dissipate from the injection
zone in the area of DIW-1.
Figure 5 presents the same data as Figure 4 but focused on the pumping phase of the shortterm injection test. Review of Figures 4 and 5 shows that a downhole hydrostatic pressure
difference of approximately 4 psi occurred between pre-pumping hydrostatic pressure and
the pressure while pumping at an average rate of 7,099 gpm. The downhole pressure data
shows that all but approximately 4 psi of the in wellhead operating pressure increase
observed at the wellhead is due to pipe friction losses. This is consistent with the friction
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loss calculation presented above when it is considered that the friction factor used in that
calculation is a reasonable approximation of the friction factor of the installed FRP injection
tubing. If the pipe friction losses are ignored and the downhole pressure increase is
substituted for the wellhead pressure increase, the adjusted specific capacity is 768 gpm/foot
[7,099 gpm ÷ (4 × 2.31 feet per psig) = 768 gpm/foot].
A calculated estimated transmissivity of the injection zone is provided below using the
empirical relationship derived from the Jacob method where specific capacity is equal to
transmissivity divided by 2000 (Driscoll, Groundwater and Wells 2nd Edition: Johnson
Filtration Systems, St. Paul, Mn., 1089 p.). The equation is as follows:
Formation specific capacity = T ÷ 2000, where T = transmissivity in gallons per day per foot
(gpd/foot)
Rearranging the equation to solve to transmissivity yields the follow:
T = specific capacity × 2000
T = 768 × 2000 = 1,536,000 gpd/foot.
Converting the transmissivity units from gpd/foot to feet²/day yields a transmissivity of
approximately 205,000 feet²/day.
Pressure data in both monitoring zones, flow rate data and tidal data are presented in Figure
6. Figure 7 provides the same information as Figure 6 but focuses on the pumping phase of
the short-term injection test. Review of the monitor zone pressure and flow rate data
indicates there is no correlation between monitor zone pressure and pumping into deep
injection well DIW-1. Pressure at the upper monitor zone remained between 8.6 and 9.0 psig
throughout the entire testing period. Pressure at the lower monitor zone fluctuated between
2.0 and 2.3 psig throughout injection testing. Pressure in both monitor zones is slightly
influenced by tidal water level, as indicated by the minor pressure fluctuations in both
monitor zones. Tide level readings fluctuated between -1.9 and 0.6 feet NAVD88.

Formation Fracturing Calculation
As part of the evaluation of the injection test results, a comparison of the observed downhole
pressure increase to the minimum fracture initiation pressure for the formation is conducted.
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Potential damage to the injection zone and confining unit can occur when formation injection
pressures surpass the mechanical strength of the formation. The equation developed by
Hubbert and Willis (1972) to predict the minimum bottom hole pressure that could
potentially propagate hydraulic fracturing of the formation is used for this calculation:
pi = Sz + 2Po

where
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pi = hydraulic fracturing gradient in psi/foot
Sz = total lithostatic stress in psi/foot
Po = formation fluid pressure in psi/foot
Utilizing values of 1.0 and 0.46 psi/foot for Sz and Po (representing the theoretical vertical
lithostatic and hydrostatic gradients derived from the respective densities of rock and water),
a minimum fracture initiation gradient of 0.64 psi/foot is calculated (Hubbert and Willis,
1972). This representation conservatively assumes minimal lateral earth stress. At a depth of
2,985 feet bls (the base of the final casing) and the calculated fracture initiation gradient of
0.64 psi/foot, the calculated minimum bottom-hole pressure that may initiate hydraulic
fracturing is:
pi = (1.0 psi/foot + (2 × 0.46 psi/foot))/3
pi = 0.64 psi/foot
Bottom-hole fracture initiation pressure = 0.64 psi/foot × 2,985 feet = 1,910 psig.
Subtracting the downhole hydrostatic pressure (1327.5 psig) from the calculated minimum
fracture pressure shows the minimum differential injection pressure that could cause a
fracture is 582.9 psig. The observed maximum differential pressure increase, 4psi, is
considerably less than the calculated minimum fracture initiation pressure of 582.9 psig.
Therefore, hydraulic fracturing initiated by anticipated injection operations is not considered
a credible event.
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Conclusion
During pumping interval 1 of the injection test, DIW-1was operated at an average flow rate
of 7,099 gpm with an average wellhead operating pressure of 55.2 psig. The stabilized
average wellhead operating pressure was 55.2 psig at the average flow rate of 7,099 gpm.
Additionally, a low formation injection pressure average increase of approximately 4 psi
results in a formation pressure increase significantly below the calculated formation
minimum differential fracture pressure of 582.9 psi. These results demonstrate DIW-1 and
the Boulder Zone in the injection area are capable of accepting an average flow rate of 7,099
gpm with a low operating well head pressure without resulting in fracturing of the formation.
As required by Rule 62-528.405(3)(b) F.A.C., the stabilized wellhead pressure of 55.2 psig
during the short-term injection test demonstrated the trend of the injection pressure on the
long-term operating pressure of DIW-1. Data collected from the injection well and the dual
zone monitoring well during the injection test demonstrated no measurable hydraulic
connection between the DIW-1 injection zone and the monitoring intervals.

11

Figures

Attachment A
Short-Term Injection Testing Plan, Test
Source-Water Quality Submittal and FDEP
Testing Plan Approval

Short-Term Injection Testing Plan
for Class I Injection Well DIW-1 at Florida Power &
Light Company Turkey Point Units 6 & 7- Revised
12-11-13
Florida Power & Light Company (FPL), plans to conduct a short-term injection test on
Turkey Point Units 6 & 7 Class I Injection Well DIW-1. The purposes of this injection test is
to demonstrate the injection zone’s capacity for receiving injected fluid and confirm the
absence of a direct hydraulic connection of the injection zone to the monitoring zones. This
plan sets forth the means for conducting this injection test and is a revision to the plan
originally submitted with the application for permit no. 293962-002-UC.
Injection testing of DIW-1will be performed with a temporary wellhead in place and will
consist of a 36-hour background data collection period, an 8-hour pumping period, and a 36hour recovery data collection period.
Four potential water sources for the short-term injection are currently being considered as
follows;
•

Potable water from an on-site temporary reservoir

•

Groundwater from Upper Floridan Aquifer production wells for Turkey Point Unit 5

•

A combination of this potable water and Upper Floridan Aquifer groundwater

•

Non-hazardous industrial wastewater from the Turkey Point Unit 5 cooling tower
basin (estimated not to exceed 5000 mg/L)

When the water source or sources are selected, the Department will be so notified and be
provided with the appropriate water quality sampling information required by Condition
V.3.f. of permit no. 293962-002-UC for review and approval prior to initiating the injection
test. If non-hazardous industrial wastewater is a source, the water quality sample will also
include the eight Resource Conservation Recovery Act (RCRA) metals as per our discussion
with Mr. Joe May on December 5, 2013.

Monitoring and Recording Equipment
The table below lists the monitoring and recording equipment that will be installed for the
short-term injection test.
Equipment

Purpose

Upper Monitor Zone Level Transducer

Measure upper monitor zone pressure

Lower Monitor Zone Level Transducer

Monitor lower monitor zone pressure

Injection Wellhead Pressure Transducer

Monitor DIW-1 wellhead pressure

Formation Pressure Memory Gauge

Monitor DIW-1 formation pressure near the
injection zone

Injection Well Flow meter

Monitor DIW-1 injection rate

Barometric Pressure Recorder

Monitor/Record barometric pressure

Data Recorder

Record upper and lower monitor zone pressure,
DIW-1 wellhead pressure, and barometric
pressure

DIW-1 Short-Term Injection Test Plan
The short-term injection test will consist of a background, pumping, and recovery phase,
each of which are discussed below. Barometric pressure will be collected throughout each
phase of the short-term injection test. Tidal data from Virginia Key for the testing period
will be retrieved from the National Oceanic and Atmospheric Association (NOAA) and
included with the test results. Virginia Key is the nearest NOAA tide monitoring station to
the Turkey Point Units 6 & 7 site. A Hermit data recorder or similar data recording device
will be used to collect the monitor well water level and injection wellhead pressure data
throughout each phase of the short-term injection test. Additionally, a memory gauge and
backup memory gauge will be installed to a depth of approximately 2,970 feet below pad
level to measure pressure near the base of the injection tubing of DIW-1 throughout each
phase of the short-term injection test.
Prior to beginning the short-term injection test, temporary piping, pumps and all data
recording instrumentation will be installed.
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Preliminary Test – A minimum of 6-hours prior to beginning the background data
collection phase of the test, a preliminary test, using the selected water source, will be
performed to ensure that recording equipment is working properly and the target pumping
rate can be achieved. This will also allow the injection well casing to be filled with the water
that will be used for the short-term injection test and background water level data collection.
Background Data Collection Phase – A minimum of 36-hours of background water level
data will be collected. The well will not be disturbed during this phase of the test. During
this time, pressure in both monitor zones, pressure at the injection wellhead and barometric
pressure will be recorded using a Hermit data recorder or similar data recording device.
Pressure near the base of the injection tubing will also be recorded by the memory gauges.
Pumping Phase – The pumping phase of the short-term injection test will take place
following completion of background data collection and will last for 8 hours. The pumping
phase will consist of injecting from the water source into the Injection Well at a rate of
approximately 7,000 gpm for 8 hours. The total volume of water anticipated to be used
during the test is approximately 3.36 million gallons. This volume of water injected over this
period of time is sufficient to accurately demonstrate the trend of injection pressure on longterm operating conditions.
Pressure in both monitor zones and pressure at the injection wellhead and barometric
pressure will be recorded using a Hermit data recorder or similar data recording device.
Pressure near the base of the injection tubing will also be recorded by the memory gauges.
Flowrate data will be collected and recorded at no greater than 5 minute intervals during the
pumping portion of the short-term injection test.
Recovery Data Collection Phase – Upon completion of pumping into DIW-1, the recovery
data collection phase will begin. Recovery phase pressure monitoring and recording will
continue for a minimum of 36 hours for both monitor zones of DZMW-1 and at DIW-1.
Both tidal and barometric data will also be collected during this period. A Hermit data
recorder or similar data recording device will be used to collect injection wellhead pressure
data during the recovery phase of the short-term injection test. Pressure near the base of the
injection tubing will also be recorded by the memory gauges. The wells will not be disturbed
during this phase of the test.
3

Data Interpretation - Upon completion of the recovery data collection phase, the test data,
including tidal, barometric, monitor well pressure, injection wellhead pressure, pressure near
the base of the injection tubing, and flowrate data will be compiled, interpreted, and
submitted to the FDEP for review.
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McNabb Hydrogeologic Consulting, Inc.
4600 Military Trail, Suite 116
Jupiter, Florida 33458
Phone: 561-891-0763

Mr. Joseph May, P.G.
Florida Department of Environmental Protection
400 N. Congress Ave, Suite 200
West Palm Beach, FL 33401
RE:

MHCDEP-14-0001
January 8, 2014

Florida Power & Light Company Turkey Point Units 6 & 7 Class I Injection Well
DIW-1 Short-Term Injection Tests Water Source Laboratory Report; Permit
#293962-002-UC

Dear Mr. May:
The purpose of this letter is to provide the Florida Department of Environmental Protection
(FDEP) with a copy of the laboratory analytical report for the water source to be used for the
short term injection test to be conducted at the Turkey Point Units 6 & 7 DIW-1 deep
injection well (attached). The water sample was collected on December 9, 2013 from the
Florida Power & Light Company (FPL) Turkey Point Unit 5 cooling tower basin. This nonhazardous industrial wastewater is primarily Floridan Aquifer water with some chemicals
added to maintain proper cooling tower chemistry. The water sample was analyzed for the
parameters listed in Condition V.3.f. of permit no. 293962-002-UC and the eight Resource
Conservation Recovery Act (RCRA) metals as per our discussion on December 5, 2013.
In conducting these samples and analysis, DEP Standard Operation Procedures (SOP’s)
were followed as required by condition IV no. 3 of the above referenced permit. In addition,
the values for the RCRA metals are below the standards for being a hazardous waste. If the
Short-Term Injection Test Plan submitted to your office on December 12, 2013 is approved,
we plan to conduct the test in February 2014.
Should you have any questions regarding the attached laboratory report or require any
additional information, please contact me at (561) 891-0763 and thanks for your help.
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NE Corner Cooling
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28.10

Temperature (Deg. C)

Tom Helton For Phoebe Brown, Central Lab Manager
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Gary Andersen
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9700 SW 344 Street
Homestead FL, 33035
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Free Chlorine
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13L0080-01
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The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reporduced in its
entirety. All analyses were performed using EPA methods and certified to meet
NELAC requirements.

Total Chlorine

Field Data as Received

State of Florida CompQAQ/QA Manual: 920041
NELAC Certification #: E56078

FPL Central Laboratory
6001A Village Blvd.
West Palm Beach, FL 33407
Phone: 561-640-2055

LABORATORY RESULTS FOR WORK ORDER 13L0080

Gary Andersen

U

0.0720
150
2000
U
U
7400
720
3600
6.0
0 33

Result

I
I

I,J2

Qualifier

Tom Helton For Phoebe Brown, Central Lab Manager

FPL Central Lab

Arsenic

Metals (Total)

Ammonia as N
Bicarbonate Alkalinity
Chloride
Nitrate as N
Phosphorus-Total
Specific conductance
Sulfate
Total Dissolved Solids
Total Suspended Solids
Turbidity

Wet Chemistry

Analyte

Attn:

PTC - FPL Turkey Point Power Plant 5
9700 SW 344 Street
Homestead FL, 33035

24

0.0160
0.50
9.6
0.015
0.020
1.0
29
15
3.0
0.10

MDL
Units

95

ug/L

Dilution

1

1
1
100
1
1
1
100
4
1
1

Batch

F13L084

F13L107
F13L093
F13L089
F13L086
F13L106
F13L092
F13L089
F13L083
F13L082
F13L094

FPL Central Lab

0.100
mg/L
2.0
mg/L
40
mg/L
0.050
mg/L
0.040
mg/L
1.0 umhos/cm
100
mg/L
60
mg/L
12
mg/L
0.40
NTU

PQL

9:30
13:48
12:27
10:07
12:07
15:47
12:27
8:30
8:32
14:10

TP

SSG
SSG
SSG
SSG
SSG
SSG
SSG
SSG
SSG
SSG

Analyst

Method

Serial #: 01082014092910

EPA 200.7

Page 2 of 7

NELAC

NELAC
NELAC
NELAC
NELAC
NELAC
NELAC
NELAC
NELAC
NELAC
NELAC

Certification

9:50 EPA 350.1
13:48 SM 2320 B
12:27 EPA 300.0
10:07 SM4500NO3-F
12:07 SM4500-P F
15:47 EPA 120.1
12:27 EPA 300.0
8:30 SM2540 C
8:32 SM2540 D
14:10 EPA 180.1
12/10/2013 15:45

12/12/2013
12/10/2013
12/10/2013
12/10/2013
12/11/2013
12/10/2013
12/10/2013
12/10/2013
12/10/2013
12/10/2013

Analyzed

Reported:
01/08/2014 09:28

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reporduced in its
entirety. All analyses were performed using EPA methods and certified to meet
NELAC requirements.

12/10/2013 8:24

12/11/2013
12/10/2013
12/10/2013
12/10/2013
12/11/2013
12/10/2013
12/10/2013
12/10/2013
12/10/2013
12/10/2013

Prepared

Sampled: 12/9/2013 1:30:00PM Received: 12/9/2013 6:00:00PM
Lab Sample #: 13L0080-01 Sample Matrix: Water Sample Type: Water

NE Corner Cooling Tower
Reduced Cycles and 4 cells off

State of Florida CompQAQ/QA Manual: 920041
NELAC Certification #: E56078

FPL Central Laboratory
6001A Village Blvd.
West Palm Beach, FL 33407
Phone: 561-640-2055

LABORATORY RESULTS FOR WORK ORDER 13L0080

Gary Andersen

U
U
150
U
160
U
150
U
100
U
44
1700

Result

J4
J2

J2

Qualifier

Tom Helton For Phoebe Brown, Central Lab Manager

FPL Central Lab

Barium
Cadmium
Calcium
Chromium
Iron
Lead
Magnesium
Mercury
Potassium
Selenium
Silver
Sodium

Metals (Total)

Analyte

Attn:

PTC - FPL Turkey Point Power Plant 5
9700 SW 344 Street
Homestead FL, 33035

22
2.8
0.033
6.0
6.1
18
0.0049
0.077
0.10
45
9.6
0.069

MDL

88
11
0.13
24
24
70
0.020
0.27
0.41
180
38
0.28

PQL

ug/L
ug/L
mg/L
ug/L
ug/L
ug/L
mg/L
ug/L
mg/L
ug/L
ug/L
mg/L

Units

1
1
1
1
1
1
1
1
1
1
1
1

Batch

F13L084
F13L084
F13L084
F13L084
F13L084
F13L084
F13L084
F13L097
F13L084
F13L084
F13L084
F13L084

FPL Central Lab

Dilution

8:24
8:24
8:24
8:24
8:24
8:24
8:24
12:36
8:24
8:24
8:24
8:24

TP
TP
TP
TP
TP
TP
TP
TP
SSG
TP
TP
TP

Analyst

15:45
15:45
15:45
15:45
15:45
15:45
15:45
14:51
13:01
15:45
14:52
15:45

EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 245.1
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7

Method
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NELAC
NELAC
NELAC
NELAC
NELAC
NELAC
NELAC
NELAC
NELAC
NELAC
NELAC
NELAC

Certification

Serial #: 01082014092910

12/10/2013
12/10/2013
12/10/2013
12/10/2013
12/10/2013
12/10/2013
12/10/2013
12/11/2013
12/17/2013
12/10/2013
12/18/2013
12/10/2013

Analyzed

Reported:
01/08/2014 09:28

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reporduced in its
entirety. All analyses were performed using EPA methods and certified to meet
NELAC requirements.

12/10/2013
12/10/2013
12/10/2013
12/10/2013
12/10/2013
12/10/2013
12/10/2013
12/10/2013
12/10/2013
12/10/2013
12/10/2013
12/10/2013

Prepared

Sampled: 12/9/2013 1:30:00PM Received: 12/9/2013 6:00:00PM
Lab Sample #: 13L0080-01 Sample Matrix: Water Sample Type: Water

NE Corner Cooling Tower
Reduced Cycles and 4 cells off

State of Florida CompQAQ/QA Manual: 920041
NELAC Certification #: E56078

FPL Central Laboratory
6001A Village Blvd.
West Palm Beach, FL 33407
Phone: 561-640-2055

LABORATORY RESULTS FOR WORK ORDER 13L0080

Gary Andersen

Present

Total Coliforms

Qualifier

Tom Helton For Phoebe Brown, Central Lab Manager

FPL Central Lab

U

Absent
58.0

U

Result

Fecal Coliforms

E.coli
Enterococci

Microbiology

Nitrogen, Kjeldahl, Total

Wet Chemistry, Automated

Analyte

Attn:

PTC - FPL Turkey Point Power Plant 5
9700 SW 344 Street
Homestead FL, 33035

1.0

1.0

0.086

MDL
Units

Dilution

Batch
Prepared

mg/L

1

156408

12/18/2013 11:50

1.0 CFU/100
mL
1.0 CFU/100
mL

1

1

1
1

154972

154943

154972
155024

KMR

KMR

KMR
KMR

CLS

Analyst

SM 9223B

SM 9222D

SM 9223B
EPA 1600

EPA 351.2

Method

Certification

Serial #: 01082014092910

12/10/2013 19:15

12/10/2013 16:50

12/10/2013 19:15
12/10/2013 18:20

12/22/2013 11:43

Analyzed

Reported:
01/08/2014 09:28
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The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reporduced in its
entirety. All analyses were performed using EPA methods and certified to meet
NELAC requirements.

12/9/2013 19:00

12/9/2013 18:25

12/9/2013 19:00
12/9/2013 18:30

Pace Analytical - NELAC Certification #: E86240

0.50

Pace Analytical - NELAC Certification #: E83079

PQL

Sampled: 12/9/2013 1:30:00PM Received: 12/9/2013 6:00:00PM
Lab Sample #: 13L0080-01 Sample Matrix: Water Sample Type: Water

NE Corner Cooling Tower
Reduced Cycles and 4 cells off

State of Florida CompQAQ/QA Manual: 920041
NELAC Certification #: E56078

FPL Central Laboratory
6001A Village Blvd.
West Palm Beach, FL 33407
Phone: 561-640-2055

LABORATORY RESULTS FOR WORK ORDER 13L0080

Gary Andersen

21.6
16.4
U

Result

Qualifier

Tom Helton For Phoebe Brown, Central Lab Manager

FPL Central Lab

Gross Alpha
Radium-226
Radium-228

Radiochemistry

Analyte

Attn:

PTC - FPL Turkey Point Power Plant 5
9700 SW 344 Street
Homestead FL, 33035

1.69
0.623
0.804

MDL
Units

Dilution

Batch
Prepared

pCi/L
pCi/L
pCi/L

1
1
1

135986
135840
135843

JMR
SLA
MAW

Analyst

SM 7110C
EPA 903.1
EPA 904.0

Method

Certification

Serial #: 01082014092910

12/13/2013 16:07
12/16/2013 16:03
12/16/2013 15:07

Analyzed

Reported:
01/08/2014 09:28
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The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reporduced in its
entirety. All analyses were performed using EPA methods and certified to meet
NELAC requirements.

12/13/2013 16:07
12/16/2013 16:03
12/16/2013 15:07

Pace Analytical - NELAC Certification #: E87683

PQL

Sampled: 12/9/2013 1:30:00PM Received: 12/9/2013 6:00:00PM
Lab Sample #: 13L0080-01 Sample Matrix: Water Sample Type: Water

NE Corner Cooling Tower
Reduced Cycles and 4 cells off

State of Florida CompQAQ/QA Manual: 920041
NELAC Certification #: E56078

FPL Central Laboratory
6001A Village Blvd.
West Palm Beach, FL 33407
Phone: 561-640-2055

LABORATORY RESULTS FOR WORK ORDER 13L0080

Not NELAC Certified

Analyte detected between the Laboratory MDL and PQL

Analyte analyzed for but Not Detected at or above the MDL

Not Reported

Sample results reported on a dry weight basis

Relative Percent Difference

Analyte detected in the sample and the associated preparation blank

+

I

U

NR

dry

RPD

V

Tom Helton For Phoebe Brown, Central Lab Manager

FPL Central Lab

The MS/MSD or DUP failed to meet the established quality control criteria for either precision or accuracy;. However the Laboratory Control Spike is within QA/QC limits.

J2
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The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reporduced in its
entirety. All analyses were performed using EPA methods and certified to meet
NELAC requirements.

Serial #: 01082014092910

The Laboratory Control Spike failed to meet the established quality control criteria for either precision or accuracy;. However the Matrix Spike and Matrix Spike Duplicate
samples are within QA/QC limits.

J4

Notes and Definitions

Reported:
01/08/2014 09:28

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

Gary Andersen

State of Florida CompQAQ/QA Manual: 920041
NELAC Certification #: E56078

Y

Attn:

PTC - FPL Turkey Point Power Plant 5
9700 SW 344 Street
Homestead FL, 33035

FPL Central Laboratory
6001A Village Blvd.
West Palm Beach, FL 33407
Phone: 561-640-2055

LABORATORY RESULTS FOR WORK ORDER 13L0080
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Attachment B
Pressure Recording and Flowmeter
Calibration Documentation

