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McNabb Hydrogeologic Consulting, Inc.

4600 Military Trail, Suite 116
Jupiter, Florida 33458
Phone: 561-891-0763

MHCDEP-14-0041
April 1, 2014
Mr. Joseph May, P.G.
Florida Department of Environmental Protection
400 N. Congress Ave, Suite 200
West Palm Beach, FL 33401

RE: Florida Power & Light Company Turkey Point Units 6 & 7 Class I Injection Well
DIW-1 Short-Term Injection Test Technical Memorandum; Permit #293962-002-
ucC

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.
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Executive Summary

Short-term injection testing was performed on Class | 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 | deep injection well DIW-1 and



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.



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



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, 18-
inch diameter high density polyethylene (HDPE) temporary pipeline terminating at the DIW-
1 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.



Table 1. Average DIW-1 Pressure and Pumping Data and DZMW-1 Pressure Data

Summary
Test Phase | Average | Average Average Average DZMW-1 | Average DZMW-1
Flow rate | DIW-1 DIw-1 Upper Zone Lower Zone
(gpm) Wellhead Downhole Pressure (psig) Pressure (psig)
Pressure Pressure
(psig) (psig)
Background 0 29.2 1,327.7* 8.9 2.3
Pumping 7,099 55.2 1,330.9*%* 8.8 2.2
Interval 1
Pumping 6,325 51.2 1,330.9 8.7 2.1
Interval 2
Pumping 7,142 56.5 1,331.3 8.7 2.1
Interval 3
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.




Test flow rate and wellhead pressure data were used to calculate a specific capacity of DIW-
1. 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) x 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:

hs = 0.002028 x L x (100 + C)*% x (Q1% + ¢*%%)
where:

h¢ = 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 Hazen-
Williams 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:
hr = 0.002028 x 2,970 feet x (100 +140)"* x (7,099*% + 16.6*%°)

hs = 49.9 feet of head loss due to friction



To convert h; 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:
hs = 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 short-
term 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



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 x 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 2" 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 x 2000
T =768 x 2000 = 1,536,000 gpd/foot.

Converting the transmissivity units from gpd/foot to feet?/day yields a transmissivity of
approximately 205,000 feet?/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.



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 + 2P0 where
3

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 x 0.46 psi/foot))/3
pi = 0.64 psi/foot

Bottom-hole fracture initiation pressure = 0.64 psi/foot x 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 | 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 36-

hour recovery data collection period.

Four potential water sources for the short-term injection are currently being considered as

follows;
e Potable water from an on-site temporary reservoir
e Groundwater from Upper Floridan Aquifer production wells for Turkey Point Unit 5
e A combination of this potable water and Upper Floridan Aquifer groundwater

e 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.




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 long-

term 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.



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.



McNabb Hydrogeologic Consulting, Inc.

4600 Military Trail, Suite 116
Jupiter, Florida 33458
Phone: 561-891-0763

MHCDEP-14-0001
January 8, 2014
Mr. Joseph May, P.G.
Florida Department of Environmental Protection
400 N. Congress Ave, Suite 200
West Palm Beach, FL 33401

RE: 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 non-
hazardous 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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& ~ CHAIN OF CUSTODY RECORD

R ,..m.v» Amber Vial ES Encore Sampler

A ; GV Glear Vial PRV Prepreserved vial

& & : @ P Plastic PLC ntainer
7 _PaceAnalytical _ Ao ;
e ml O o ; CL  Clear | z g
/ www.pacelabs.com LAB W.O# Quote: Page | of ~ AP Amier plasic i g

—_  —— L ar Glass

{ SJ  Soll Jar G Gallon Jug
Olher, TG Terra-core

i
H PPY Prepreserved vial
- Slze(s): 20z, 4oz, Boz, 180z, 320z or 1L, other.
s 40ml s00ml 250ml 125 ml
Company Name™3 PO#

Example: 40zP = 40z Plastic, BozSJ= 80z Soil Jar
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Attachment B

Pressure Recording and Flowmeter
Calibration Documentation



Y/ EEE VN

Blue-White CALIBRATION CERTIFICATE o Sonon e s204p

adisifios Led, 714-883-B520 fox 714-B84-0149
Customor Name: ARGUS HAZCO CERT, No.: 020514-01
Flowmetor Modal No.: S3C1A2 Ordor Numb 954216
r Nunibar:
Flowmator Sorial No.: 08302011-1200 e
Flow Range: 0000
Data conditipn - Callbratlon Dato Cafibration Duo Calibration Tochniclan . . @’/
As found/ As left 2/5/2014 2/6/2015 J. WOOLARD i '[ 2P -JZ’
Rated Accuracy:  +/-1.0% of Rate Ambiont prossure: 14,7 PSIA 'raeu:.iﬁ Type:  Waler, 5.G. = 1
Customor's Flufd $p.Gr.: 1,000 {Liquid) Amblent Temp: 72DEG.F Tast Fluld Temp: 75 DEG. F
Indicatad Flow | Actual Flow | C8le Actual Fiow | sepeyiation Data
cust. LIQUID last Walar cust, LiQuID of Rato Condition
{GEAM) {GPM) {GPM) Status
120.00 119,90 119.90 0.08% in {olorance
490.00 86.80 89.80 0.22% in {olerance
§0.00 £B.80 59.80 0.3% fn toleranco
30.00 26,82 28,82 0.60% In tolorance
2,00 1.99 1.9% 0.50% In tolerance
Unit of flow = GPM of cust, LIQUID
140.0
1200 23.% 0i-119,90
HEd)
. #1600/ 8980 .
z .
| 3040
[TH VA OO PO SO I - - -
| - -
< » R -
=
= B Lo ah b
2 600 T G806 7980
40,0
. #1300/ 2987 N -
70.0
o (#3081 1 +
c.o 200 40.0 600 B0.O 1000 1200 140.0
INDICATED FLOW
Remarks: Cakbrated ona 1 1/2" PVC pips.
Blue-White Calibsation Standard ysed in this calibration:
Equip 1D ulp. Cogt. No Accuracy Equip, Gat, Date Equip. Cal. Dus Caotbration Procedure
War1600 5-481-B +- 0.43% 8r13/2013 8/12/2014 ISA-RP16.6-1951

The indicated flow reading of eustomer's flowmeter was read direclly and compared to tha calibration standard.

The Bluo-White cafibration standards comply with MIL-5TD 458324 and ANSUNCSL Z540-1 and are racoable {o the Nalional InsUtute of Standards and Technelogy
The measuromant uncerlainty of the standard used in this calibration doas nal axceed 25% of the carliffied accuragy of the flowmeter under tast,

This celificate only ralates to the specilic flowmstar under tost and may not bo reproduced axcept in full, without priar written approval of the Blue-¥Whita Ind.




Calibration Report

Report Number: 20140209204133-134218

221 East Lincoln Avenue, Fort Callins, CO 80524 USA
1-970-498-1500, 1-800-446-7488, FAX: 1-970-408-1598
Visit us at www.in-situ.com

Instrument Details:

Instrument Model: Level TROLL 700
Full Scale Pressure Range 30 PSl vented
Serial Number:; 134218

Calibration Details:

Calibration Result: PASS

Calibration Date: 2014-02-09 20:41:33 (UTC)
Nominal Range of Applied Temperature: -5 C to +50 C

Temperature Accuracy Specification +/-0.1 C From -5 C to +50 C
Nominal Range of Applied Pressure; 0.0 PSi to 30.0 PSI

Pressure Accuracy Specification: +/- 0.1 %FS from -5 C to +50 C, +/- 0.05 %FS at +15 C

Post-Calibration Check:

Parameter Applied Reported Deviation |
Pressure 30.0001 29.9977 -0.0079
Pressure 12.5996 12.5952 -0.0146
Pressure 0.0001 -0.0036 -0.0124
Tem_p_erature 2_4.9330 24.9165 -0.0165

Calibration Procedures and Equipment Used:
Automated calibration procedures used.
Manu Agilent Model 34980A SeriaiNo MY44014053
Manu instrulab Model 4312A-15 SerialNo 41014
Manu Instrulab Model 832-151-01 SerialNo 12068
Manu Ruska Model 7215xi SerialNo 53143

Notes:

1. Standards used in this calibration are traceable to the National Institute of Standards and Technology.
2. This calibration report shall not be reproduced, except in full, without the written approval of in-Situ, Inc.
3. A calibration interval of 12 to 18 months is recommended.

Performed By: FM
Report generated:  2014-02-10 10:55:12 UTC Copyright © 2005-2014 In-Silu, Inc. Page 1 of 1




Calibration Report

@ ) Report Number: 20140205021014-172457
221 East Lincoln Avenue, Fort Collins, CO B0524 USA

1-870-498-1500, 1-800-446-7488, FAX: 1-970-498-1598
Visit us at www.in-situ.com

Instrument Details:

Instrument Model: Level TROLL 700
Full Scale Pressure Range 30 PSi vented
Serial Number: 172457

Calibration Details:

Calibration Result: PASS

Cafibration Date: 2014-02-05 02:10:14 (UTC)
Nominal Range of Applied Temperature; -5C to +50 C

Temperature Accuracy Specification +~0.1CFrom-5Cto+50C
Nominal Range of Applied Pressure: 0.0 PSi to 30.0 PSI

_ Pressure Accuracy Specification: +/- 0.1 %FS from -5 C to +50 C, +/- 0.05 %FS at +15 C
Post-Calibration Check:

Parameter Applied Reported Deviation
Pressure 30.0000 29.9967 -0.0111
Pressure 12.6000 12.5983 -0.0057|
Pressure 0.0004 -0.0033 -0.0121
Temperature 24.6920 24._6730 -0.0180

Calibration Procedures and Equipment Used:

Automated calibration procedures used,

Manu Agilent Mode! 34880A SerialNo MY44001931
Manu Instrulab Model 4312A-15 SerfalNo 30117
Manu Instrulab Mode!l 832-151-01 SeriaiNo 834
Manu Mensor Model PCS-400 SerialNo 180635
Manu Mensor Model PCS-400 SerialNo 180695
Manu Ruska Model 7215xi SerialNo 53144

Notes:

1. Standards used in this calibration are traceable to the National Institute of Standards and Technology.
2. This calibration report shall not be reproduced, except in full, without the written appraval of In-Situ, Inc.
3. A calibration interval of 12 to 18 months is recommended.

Performed By: FM
Report generated: 2014-02-07 11:08:24 UTC Copyright © 2005-2014 in-Situ, Inc, Page 1 of 1




Calibration Report

Report Number:  2014020602334-136872

221 East Lincoln Avenue, Fort Collins, CO 80524 USA
1-870-498-1500, 1-800-446-7488, FAX: 1-970-498-1598
Visit us at www.in-situ.com

@

instrument Details:

Instrument Model; _ Level TROLL 700
Full Scale Pressure Range 30 PSI vented
Serial Number: 136872

Calibration Details:
Calibration Result; PASS
Calibration Date: 2014-02-06 02:3:34 (UTC)
Nominal Range of Applied Temperature: -5C to +50 G
Temperature Accuracy Specification +-01CFrom-5Cto+50C
Nominal Range of Applied Pressure: 0.0 PS! to 30.0 PSI
Pressure Accuracy Specification: +- 0.1 %FS from -5 C to +50 C, +/- 0.05 %FS at +15 C

Post-Calibration Check:

Parameter Applied Reported Deviation
Pressure 30.0005 29.9975 -0.0100
Pressure 12.5898 12.5982 -0.0052
Pressure 0.0001 -0.0024 -0.0082
Temperature _24.9_280 249188 -0.0092

Calibration Procedures and Equipment Used:

Automated calibration procedures used.

Manu Agilent Mode! 34980A SerialNo MY44014053
Manu Instrulab Model 4312A-15 SerialNo 41014
Manu Instrulab Model 832-151-01 SerialNo 12068
Manu Ruska Model 7215xi SerialNo 53143

Notes:

1. Standards used in this calibration are traceable to the National Institute of Standards and Technology.
2. This calibration report shall not be reproduced, except in full, without the written approval of In-Situ, inc.
3. A calibration interval of 12 to 18 months is recomm ended. ‘

Performed By: FM
Report generated:  2014-02-06 11:20:44 UTC Copyright © 2005-2014 In-Situ, Inc. Page 1 of 1




Calibration Report

Report Number: 2014020602334-163262

221 East Lincoln Avenue, Fort Collins, CO 80524 USA
1-970-498-1500, 1-800-446-7488, FAX: 1-970-498-1508
Visit us at www.in-situ.com

instrument Details:

Instrument Model: Level TROLL 700
Full Scale Pressure Range 30 PSl vented
Serial Number: 163262

Calibration Details:
Calibration Result; PASS
Calibration Date: 2014-02-06 02:3:34 (UTC)
Nominal Range of Applied Temperature: -5 C to +50 C
Temperature Accuracy Specification +#-01C From-5Cto+50C
Neminal Range of Applied Pressure: 0.0 PSl to 30.0 PSI
Pressure Accuracy Specification: +/- 0.1 %FS from -5 C to +50 C, +/- 0.05 %FS at +15C

Post-Calibration Checik:

Parameter Applied Reported  Deviation

Pressure 28,8997 30.0000 0.0008
Pressure 12,5984 12.5962 -0.0108
Pressure 0.0001 -0.0018 -0.0061
ITemperature 24,9270 24.9158 -0.0112

Cailibration Procedures and Equipment Used:

Automated calibration procedures used.

Manu Agilent Mode] 34980A SerialNo MY44014053
Manu Instrulab Model 4312A-15 SerialNo 41014
Manu Instrulab Model 832-151-01 SerialNo 12068
Manu Ruska Model 7215xi SerialNo 53143

Notes:

1. Standards used in this calibration are traceable to the Nationa! Institute of Standards and Technology.
2. This calibration report shall not be reproduced, except in full, without the written approval of in-Situ, Inc.
3. A calibration interval of 12 to 18 months is recommended.

Performed By: FM
Report generated: 2014-02-06 11:21:16 UTC

Copyright © 2005-2014 In-Situ, inc. Page 1 of 1



Calibration Report

Report Number: 20140206184029-321034

221 East Lincoln Avenue, Fort Collins, CO 80524 USA
1-870-498-1500, 1-800-446-7488, FAX: 1-970-498-1598
Visit us at www.in-situ.com

Instrument Details:

Level TROLL 700
300 PSI vented

instrument Model:
Full Scale Pressure Range

Serial Number; 321034
Calibration Details:
Calibration Result: PASS

Calibration Date:

Nominal Range of Applied Temperature:
Temperature Accuracy Specification:
Nominal Range of Applied Pressure:

Pressure Accuracy Specification:

Post-Calibration Check:

2014-02-06 18:40:29 (UTC)

-5Cto+50C
+H-01CFrom-5Cto+50C
0.0 PSi to 300.0 PSI

+- 0.1 %FS from -5 C to +50 C, +/- 0.05 %FS at +15 C

|Parameter Applied Reported  Deviation

Pressure 300.0030 300.0623 0.0198
Pressure 126.0015 125.9903 -0.0037
Pressure 0.0000 -0.0141 -0.0047
Temperature 24,6910 24,6722 -0.0188

Calibration Procedures and Equipment Used:

Automated calibration procedures used.

Manu Agilent Model 34980A SerialNo MY44001931
Manu Instrulab Model 4312A-15 SerialNo 30117
Manu instrulab Model 832-151-01 SerialNo 834
Manu Mensor Model PCS-400 SerialNo 180695
Manu Mensor Model PCS-400 SerialNo 180695
Manu Ruska Model 7215xi SerialNo 53144

Notes:

1. Standards used in this calibration are traceable to the National Institute of Standards and Technology:
2. This calibration report shall not be reproduced, except in full, without the written approval of In-Situ, Inc.
3. A calibration interval of 12 to 18 months is recommended. y

Performed By: FM
Report generated:  2014-02-07 8:58:24 UTC

Copyright © 2005-2014 In-Situ, Inc. Page 1 of 1



Calibration Report

Report Number: 20140206184029-318771

221 East Lincoln Avenue, Fort Collins, CO 80524 USA
1-970-498-1500, 1-800-446-7488, FAX: 1-970-498-1598
Visit us at www.in-situ.com

Instrument Details:

Instrument Model: Level TROLL 700
Full Scale Pressure Range 300 PSI vented
Serial Number: 318771

Calibration Details:
Calibration Result: PASS
Calibration Date: 2014-02-06 18:40:29 (UTC)
Nominal Range of Applied Temperature: -5 C to +50 C
Temperature Accuracy Specification: +/~0.1 C From -5 C to +50 C
Nominal Range of Applied Pressure: 0.0 PSl! to 300.0 PSI
Pressure Accuracy Specification: +- 0.1 %FS from -5 C to +50 C, +/- 0.05 %FS at +15 C

Post-Calibration Check:

Parameter Applied Reported Deviation

Pressure 300.0020 299.9853 -0.0056
Pressure 125,9995 125.9977 -0.0006
Pressure 0.0010 -0.0089 -0.0033
Temperatu_re 24,6910 24,6718 -0.0192

Calibration Procedures and Equipment Used:

Automated calibration procedures used.

Manu Agilent Model 34980A SerialNo MY44001931
Manu Instrulab Model 4312A-15 SerialNo 30117
Manu Instrutab Model 832-151-01 SeriaiNo 834
Manu Mensor Model PCS-400 SerialNo 180695
Manu Mensor Model PCS-400 SerialNo 180695
Manu Ruska Model 7215xi SerialNo 53144

Notes:

1. Standards used in this calibration are traceabie to the National Institute of Standards and Technology.
2. This calibration report shail not be reproduced, except in full, without the written approval of In-Situ, Inc.
3. A calibration interval of 12 to 18 months is recommended.

Performed By: FM
Report generated: 2014-02-07 9:02:20 UTC

Copyright © 2005-2014 In-Situ, Inc. Page 1 of 1



Calibration Report

Report Number: 20131207014815-146501

221 East Lincoln Avenue, Font Collins, CO 80524 USA
1-970-498-1500, 1-800-446-7488, FAX; 1-970-498-1598
Visit us af www.in-situ.com

@ ;

instrument Details:

Instrument Model: Baro TROLL 500
Full Scale Pressure Range 206.84 KPa {30 PSI)
Serial Number: 146501

Calibration Details:

Calibration Result; PASS

Calibration Date; 2013-12-07 01:48:15 (UTC)

Norminal Range of Applied Temperature: -5 C to +50 C

Temperature Accuracy Specification; +-0.1 CFrom Q0 Cto +50 C

Nominal Range of Applied Pressure: 48.3 KPa to 206.8 KPa (7.0 PSI to 30.0 PSI)
Pressure Accuracy Specification; +/- 0.2 %FS from -5 C to +50C, +/- 0.1 %FS at +15 C

Post-Calibration Check:

Parameter Applied Reported Deviation

Pressure ~30.0007 29.9980 -0.0080 Reported, applied, and
Pressure 16.6601|  16.6604 0.0010 Pal, and 7S respatiualy
Pressure 7.0001 6.9978 -0.0076 All temperatures are in C.
Temperature 24.9310 24.9200 -0.0110

Caiibration Procedures and Equipment Used:

Automated calibration procedures used.

Manu Agilent Model 34980A SerialNo MY44003551
Manu Instruiab Model 4312A-15 SerialNo 41014
Manu Instrulab Model 832-151-01 SerialNo 12068
Manu Ruska Model 7215xi SerialNo 53143

Notes:

1. Standards used in this calibration are traceable to the National Institute of Standards and Technology.
2. This calibration report shall not be reproduced, except in full, without the written approval of In-Situ, inc.
3. A calibration interval of 12 to 18 months is recommended. ’

4, 1 PS5l = 6.894757 KPa.

Performed By: FM

Report generated:  2014-02-07 11:23:08 UTC Copyright ® 2014 In-Situ, Inc. Papge 1 of 1



A SERCEL BRAND

Calibration Report

Calibration cell : Balance Desgrange et Huut 61962 S/N 10094 + stenlog 911
By : Metrolog Laboratory - Toulouse - France :

Tool Type : Enduro~NG V1.00

Sensor Range

- 1000 -'bar'-- -

Serial Number : 3002 Pressure "
Calibration Date : 15/11/13 Temperature 150 DegC
Pressure Sensor:
C Applied |7 Applied | 7" Pressure _' Temperature 'Calc'ulate'd:' o Pressure. et
Point:: | Pressure . | Temperature | " Count -~ =i Cuunl 21 Pressure’s | Difference |
s “bar’ | DegC e "':-."t??"" ol par
01,01° 0.9346 --19.747::1039369.35622 1353738.0343 - -7 0.9354.7 - ~0.0008 "+
01,02 100.9800 19.756 - 1134016.15833 - 1353831.2083 100.9775 -0.0025
01,03 200.9494 - 19.765 1228451.61905  1353887.2857 200.9513 0.0019
01,04 300.9173 19.778 -1322727.87879°  1353927.5000 - 300.9205 0.0032
01,05 400. 8834 . 19.801 1416835.35849 1353955.0566 400.8829 --0.0005
01,06 500,8477 19.803 1510776.14925  1353981.9104 - - 500.8462 ~  -0.0015
01,07 600.8105 - 19.816 :1604545.83099 - 1353982, 5211 .. 600.8104°-:.~0.0001
01,08 700.7720. 19.806 - 1698137.77387 " °1353981.9524 - 700.7758 ++.0.0038
101,09 800.7320 19.805 - 1791540.32468 - *1353977,1299 .~ '800.7339" 0.0019
01,10 ~ 900.6898  19.803 1884754:65079  1353967.5873 -~ 900.6885 = -0.0013
01,11 10006465 19799 1977786, 01?24_ - 1363953.3621 10006502 . 0.0037
02,01 " 079368 - 45871 1038966 07299'-_ :1480648.3285 ° . 0.9352 '-D DD16
02,02 100.9831°  ~ 45.893 - 1133598.14286 ~ 14807404592 = 100.9792 - ' -
02,03 200.9535 . 45935 1228023.69565 - 1480810.8696 - 200,0488
02,04 300.9225 - 45,935' 1322300, 58824'_-" 1480858.8235 " 300,9159 a0l
02,05 400.8894 45._932'5?-1416423 39394 . 14B0887.5000 - 400.8827
02,06 500.8546 45,838 . 1510381 .27885 . 1480907.8846 500.8445 -
02,07 '600.8183 45.947.1604178.45161. " 1480921.9839 600.8111° - -0,
02,08 700.7807 45.938'1697804.43750 - 1480916.4625 700.7766 -
02,09 800.7417 45950 -1791246.63158 ©+-1480900.5658 800. 7301
02,10 900.7005 45.9417:1884520.20482 - 1480891.8795 900.59_0_1- L .
02,1 1000.6578 45.950: --.1977612 86022 ; 3-}1480878 6989 1000.6426°: © 0.
03,01 0.9374 71.933 103845554615  1606624.3250 0.9420
03,02 . 100.9843 71.940°% '1_.1__33677.24000 - 1606712.7600 100.9820"
03,03 200.9553 71,957 122872940625 - 1606769.3125.  200.9701" * 0.
03,04 300.9246 71.977 - 1323632.08333 ' * 1606812.6786 300.8423° Q.
03,05 400,8923 - 71983 1418379.90805  1606837.0115  400.9024
03,06 - 500.8581 71.985 - 1512978.92771 ' = 1606850, 5506 500.8678". :
03,07 600.8226 71.977 .1607420.28814 " 1606840. 7288'  600.8366 -
03,08 ' 700.7857 71.977 1701696.59459  1606837.7838 = 700.8035 0.01
03,09 800.7469 171,962 '1795798.43038  1606848.3924  800.7627
03,10 © 900.7063 71.959 11889739.02326 © 1606872.0116" © 900.7291" = 0.
03,11 1000 6645 71,968 - 1983506.83871 - '1606880.8871-} '1DDO 6902
04,01 08385 - 98.076 1037838.37073 1731896.5707. - 0.9302
04,02 100.9857 °98.108°11134028,04167 "+ 1732000.8542' - 100,9688.
04,03 200.9572 198.121. . 1230074:28571. = 1732086.1429 .  200.9468
04,04 300.9269 98.143 *1325000.61017  “1732120.8136° 300,915~ 2
04,05 400.8948 98.146° 1421792.32692 © 17321523462 4008869 -
04,06 500.8610 98.154 1517432,56757.  1732184.5811  500.8479
04,07 600.8256 98.150" '1612910.48571 17321765714  600.8028
04,08 700.7890 98.140--1708234.72973 - - 1732164.5676 700.7648 -
04,09 800.7510 98.127 -'1803404 43590 - 1732138.4872 800.7373
04,10 900.7104 98.118 - 1898396.33696 - 1732140.6848 900.6902
04,11 1000.6683 8. 117 1993_227.94000 ©1732114.4400 1000.6408_ ]
05,01 0.9345 123.961° 1037163.12977 - 1854606.7481 0.9397
05,02 100.9814 123.972°° 1134509.79310. - 1854701.8851 100.9732 -
05,03 200.9523 124.001°-1231780.70423 - 1854775.5070 200.9633 -
05,04 300.9218 124.010° - 1328957.81818 ~ 1854819.1667 300.9338- -
RNOO550 Page 1
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' Point

Applied_: :
Pressure

bar-

 Applied.

Temperature

Préssure.

DegC

C_ount

 Temperature

Count:

Calcmatéd
Pressure
bar

Pressure’
Differe_nce
bar

05,05
05,06
05,07
05,08
05,09
05,10
05,11

06,01
06,02
06,03
06,04
06,05 -
06,06
06,07
06,08

06,09 .

06,10
06,11

400.8890.. ...

500.8548
600.8190
700.7818

800.7434.

900.7024
1000.6609

£ 0.9339
100.9811
200.9525
300.9224

400.8903 - .

500.8567
600.8213
700.7850

800.7471 -

900.7067
1000.6654

Temperature Sensor

124,004

124.014

123.986
123,992

123.989°
124.004

150.023 -
150.006
150,034
150,058
150.074.
150.097°

150,115

150.083 -
- 150.079..

150.065

150.053 -

124.013

- 1426017.27941
152294212500 -

1619728.73171
171634717647
1812811.46575
1909114.07246

:2005283.28000 - ;
1036446.55000.-
1134958.06557
1233576.04286
1332176.08219
143068201587

1529073.39189.
162732908333 .

1725442.61702

.1823390.80000 - .
- 1921185.96341
~2018839.45313

1854847.0294
1854854.8500
1854875.8902
1854850.8676
1854849.4795

- 1854831.8986. .
1854859.3600
1977390.4633 .-
1977488.9672 .
1977555.0571
1977593.3699 ..
1977641.4444 -
1977661.0405 -
1977680.5972: .
+1977686.7234
+1977641.8333
1977616.2683
+1977617.3438

-400.8954. ...

-500.8557

~600.8262 -

700.7904
800.7569
900.7147
1000.6700
-0.9485
. 300.9451
400:8981
-1700.7769

900.7172

.-_1009441 S
-200,9568 .

500,8465
:600.8028 -
-800.7511 - -
1000.6549.

~.. 0.0064
0.0009

0.0086

00135 ..

0.0123

0. 0091'

0.0227
20,0102

~-0.0081
0.0040

0.0105-
+-0,0106 -

0.0072 .

0. 0145
-0.0370. .
0.0043

- 0.0078.

-0.0185 - |

Point

Applied
Temperature
DegC. -

'Temperature =

Count

- Calctlated.
Temperature

:__.__-D_egC_':.-;i .

Temperature

Difference . |

:DegC :

01,01.
- 02,01
03,01
04,01
05,01

0501 :

01 ,02
02,02
03,02
04,02.
05,02
06,02

01,03
02,03
03,03
04,03
05,03
06,03

01,04
02,04
03,04
04,04
05,04
06,04

01,05,
02,05
03,05
04,05
05,05
06,05

01,06
02,06
03,06
04,06
05,086
06,06

RNOOBS0

19.747

- 45.871

©71.933

98.076

123.961

150.023

19 755-

45893

L 1353738 0343 -
. 1480648.:3285 .-
+1606624.3259: : =
©:1731896.5707 . -
1854606.7481. ..
.0 1977390:4633.

14B0749:4592: -+

- 1608712.7600 . -

71.940

98.108
123.972
- 150.008

19,765
45.935
71.957
98.121
124.001
150.034

19.778
45935
71.977
98.143

124.010

150.058

19.801.

45932
71.983
98.146
124.013
150,074

19.803
45.938
71.985
98.154
124.004
150.097

.. 1732000.8542 -
. 1854701.8851: ©
1977488.9672.

 1353887.2857 -

-1480810.8696 - -

S 1854775.5070

. 1606769.3125 - -
- 1732086.1429 -

. -1977655.0671 . -

13536275000 -
- 14808588235 - .

- 1606812.6786 - -

1732152.3462

- 1854847.0294

: 1977641 4444

1353981.9104
1480907 .8846

- 1606850.6506 .

17321208136
18548191667+
19775933609 . -

: '"_1353955.__05_55;{'_l_._l_'
- 1480887.5000
-~ 1606837.0115 -

- 1732184.5811 - -

.. 1854854.8500 -
. 1977661.0405.

Page 2

19751
71 931
08079

123975

1150.039

19,781 -

71861

. 98419 -
2-123.991 . - -
.150053 S

e, 790.-f._
v 45,9290
o 71970
..98.128
o 1240007
150,061

.19.795
45.935 -
71.975

- 98132
-+ 124.006 -
-+ 150,071

19.801 .

45939

71978 . .

.. 98.139 -

1124007
150.076 -

e 0014--;- e
200014

00008
=-0,0087

- 0008 -

" 0.033

0.001
-0.007

- 0.004

0.015: .
.-_-0 002 =
:0:003 - :
D006

---=§-0 005_'.-_5_- ..

0016 -
:=0.002: . -
0.010° -
0.019°
s 001200
- :0.006 -
0007 -
0,015
00105
i O 003- G

.-0.008. .
. 0.003.. . .
0008 -
L 0.014
- .-0.007
. -0.003

.0.002 -
20015

0003,
0021 .

MalraWin 3.0 - Un;agislarﬂ [o}.- .




Applied -

T Calouiated

‘Temperature - Temperature
* Point | Temperature Count: Temperature | - Difference
: DegC o © DegC DegC
01,07 19,816 - - 1353982.5211 ~19.801 -0.015
02,07 45,947 - 1480921.9839 45.942 -0.005
03,07 71.977 1606840.7288 71.976. 7 -0.001 -
04,07 98.150 1732176.5714 98.137 -0.013
05,07 124.014 1854875.8902 -124.012 -0.002
08,07 150.115 1977680.5972.- 150.080 -0.035
01,08 19.806 | 1353981.9524 - 19.801 - -0.005
02,08 45.938" 1480916.4625 45,941 - 0.003 -
0308 .- 71977 .1606837.7838 . 71.975 -0.002
04,08, - . 198,140 1732164.5676 98135 . -0.005° -
05,08 - 123.986 1854850.8676 - .o124.008. 00 00200
06,08 - 150,083  1977686.7234 150081 - -0.002
01,09::"° .- 19.805 . 1353977.1209 " © 19800 - -0.005 -
02,09 . 45,950 1480900.5658" 45938 0012
0309 . . 71962 1606848.3924 71978 . " 0.016
04,09 - - 98127 : 2 --1732138.4872 Sien i OBM29 000200
0509 - ° 123,932 ~:1854849.4795 {24006 000140
06,09 150.079 -1977641.8333 150071 o -0,008
01,10 19.803 +1353967:5873 19.798 0,005 -
02,10 45.941 1480891.8795 45936 -0.005
03,10 71.959 1606872.0116 71.983 0.024
04,10 ga.1a .. 1732140.6848 98.130 0.012
05,10 123.089 : . 1854831.8986 124.002 0.013
08,10 150,085 1977616.2683 150.086.. -,  0.001
01,11 -19.799: -1353953.3621 19.785 -0.004
02,11 45,950 1480878.6989 45.933 -0.017
03,11 - 71.968 " 1606880.8871 71.984 0.016
04,11 . 98T ' 1732114.4400 98.124 - - 0.007
05,11 -124.004 +-.1854859.3600 - 124.008°. .. 0.004-
06,11 150.053 1977617.3438 150.086 .- 0.013
RNODBS0 Page 3
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A SERCEL BRAND

C_:a_libl.'a'ti"on Report

By . Metrolog Laboratory Toquuse France

Cailbration cell : Balance Desgrange et Huot 61962 S/N 10004 + stérilog 911

Tool Type Enduro-NG - V1. 00 '
Serial Number : 3002 :
Call_bratlon _Da_ie : 1_5[1_1!13

Sensor Range::

Pressure

Temperature s 150 DegC o

1000 bar

PréssUré Coéﬂ' ciéhts

M 78216?0533—007
F: 942224 .
MC: 1. 058442488-006

- FC: 12306?0 : '

GO; -1 00912253e+002 Jo: 1.33580480e+003
G1:-1.01133011e+001.  J1: 1.526572786+002
G2: 4.08534220e+001  J2: -4.70478635e+002
G3:-2.67082782e+001  J3: 3.18170093e+002'
G4: 4.36813258e+000 J4: -4.59140118e+001

M0: 2.40344615e+000
“M1: -4, 09138837e+001
M2: 1.50118236e+002 - -
Ma3: -2 251496879+002 .
M4:’7 17530953e+001 :

_p___.._...u..._Teﬁi serature Cosfficients
M: 1. osa-a'zéa.;ooe o
F 1230670 o

GO; 5. ?5501813e+000
J0:1.97293644e+002
KO: -1,52997324e+001
LO: 3.18624272e+001
MO: -1.62315526e+001

RNOOEG0

Ko
K

K2
K3:
K4

1. 366880239+001
-9.11641 752&+000
-8.16038781e+000
5.27704731e+001

: -1.34426004e+002

Page 4

LO: 6.77539290e-001
L1:4.34578041e+001
1.2:-1.45719828e+002
L3: 1.88185386e+002
L4: 2.05840039+001

MalraWin 3.0 - Unregistered 0] i




A SERCEL 'E_HA N :j

© colibratonRoport

Cailbratron cell Balance Desgrange et Huot 61962 SIN 10094 + stenlog 904

Too! Type Enduro—NG Vi 00

By: Metro]og Laboratory Toulouse - France

Sensor Range

21000 bar

Serial Number : 3012 " Pressure @ : i

Calibration Date | 25/11/13 Temperatu_re . 150 DegC
Pressure Sensor - -

.1 - Applied: |- Applied | Pressure " Temperature | Calculated |- Préssure - | 77

Point | Pressure | Temperature |~ Count Count S Pressure | leference R
“rvhar " DegC-"- T cebsllilbar e bar

01,01 0.9041. 19'.691:‘;'.1042256 404911356069 4233 0 9042' L040001
01,02 - -~ 100.9517 . . 19.694 - 1137568.64444 = 1356156.6000 - 100 9502 - -0.0015
01,03 2009219 . 19.604 1232411.73333 ° 1356212.8000 =~ 200.9222 0.0003
01,04 300.8908: 19.711 - 1326848.67500 - 1356271. 5500 . 300.8907 - -0.0001
01,05 400.8577." - 19.721." 1420878.08000 1356290.2000 = 400.8598 |0.0021 -
01,06 500.8229 - 18.732--1514483.83333 . . 1356317.7667 - 500.8180 - - -0.0048"
01,07 600.7866 . 19.734 ::1607678.68571. . 1356313.9143 600.78867-::>7:0.0020 .
01,08 - 7007488 . 19.732- 1700436.16129 - 1356326.8710 " = 700.752% - 0.0041.
01,09: - - . -800.7099. - 19:739:1792748.14286. 1356307.5429 . -+ 800.7005: . -0.0004 .
01,10 *+900.6686 - _ _19.-?62_-.'_1884610 16667: - -~ 1356301. 8333 - 900.6665 = - -0.0021"
01,11 1000 6265'_' .. 19.743 1976016 70000. ' 1356281 7333 000 6278_ . 0 0013'
02,01 - :0.90_59_-'-"_'. .. 45,798 '_-1042039 14835'- -.-'148_3616;_43_96_“ 0,_9_032_ :-0 0027__-
02,02 - - 1009537 - 45790 1137111.66667: ~ 148B3677.0476 - 100.9539 . '’ :0.0002" .
02,03 200.9243 . - 45789 :1231738:12000 ' 1483749.6400 .. - 200.9250 .. ¢

02,04 300,8934 45799 1 1325083.861111483818.8889 - :300.8900

02,05 ‘4008607 - 45819 1419842.85714 " 1483862,2857 - '400.8522"

02,06 ° . 5008262 45.830 < 1513318.72000 = 1483892.3200 500.8219 .

02,07 1600,7904 45,844 /1606393.87500 ' 1483912.3333 - ' '600.7870. i 0.

02,08 - -700.7530 45.841-1699059.65789. - 1483881.5789 . . 700.7460 " - -0}

02,09 800.7140 - 45.834.::1791320.39583 . . 1483845.3958 - . 800.7093: . -0,

02,10 - 900.6728 - 45.833 1883166.65385  1483848.0769 . 900.6719 - -0

02,11 1000.6305 45 831.1' 1974582.77273 - 1483827.4545 - 1000 6240 L,

03,01 10,9068 . 71.878  1041709.96117 1610089.5437 0. 9123 0,0055
03.02 "100,9550 771.888 7 1137162.22222 16102126111 100.9495 -0.0055
03,03 - 2009259 71.879 1232212.47059 - 1610304.7647°  200.9252°  -0.0007
03,04 * 300.B955 ' 71.886° '1326911.44444 16103449258 . 300.8032 - 0.0077
03,05 ‘4008632  71.918 .1421240.85185 - 1610339.5185 - - 400.8727 - 0.0095
03,06 :500.8289 ©. 71.920 1515199.00000° . ~1610346.7600 .. 500.8407." - - ~0.0118
03,07 © 600:7932 71.913° /1608773, 75610'_ 1+1610344.1220 . 600.7989 0.0057
03.08 . -.700.7564 71.930 - 1701972.47368 ~ 1610349.3684 - - 700.7646- = 0.0082
-03,09 800.7178 71.913°1794774.06250 "~ 1610314.8438 800.7224 ~ -1:-0,0046
03,40 900.6767 ©71.813°1887187.61111 ' 1610302.6388 - 900.6845 . .0.0078
03,11 1000.6348 71.904° 1979199.76316 - 1610326.9737 1000: 6421 o 0.0073
04,01 0.9084: . 'stgri-104130104115'-17357051399-- --.&9044£ SHH0.0040
04,02 100.9565. 98.003" 11137578.95000-:1735805.7000 - 100.9546 - -0,0019
04.03 2009273 . 98.008 1233461.76923 - 1735865.2308 ' 200.9289 . . 0.0016
04,04 300.8965 ¢ -~ 98.021° 132900254286 17359264286 . 300:8887 - - +:0.0078
04,05 400.8638- - - 98.033 1424208.00000 " 1735948.6667  400.8547: " -0.0091
04,06 - 500.8294 .- 98.040 1519061.31034" :17350864.3103 ~ 500.8184 " = -0.0110
04,07 . 600.7929 - 9B.049° 1613556. 46154f'-- 1735967.6538 -~ 600.7838 - -0,00¢1
04,08 700.7554 . 98.044 - 1707679.80000 - -1735971.4000 .- 700.7434 - -~ --0.0120
04,09 800.7161 98.038 - 1801432.06897 - - 17350849.4138  800.7071:- -0.0090
04,10. '900.6748 98.039 : 1894814.50000 - 1735972.0417 900.6737 -0.0011
04,11 1000.6325 98.044-1987799.75000 ' - 1735997.3864  1000. 6213 -0.0112
05,01 0.9071 123.818:°1040946.57353 = 1858829.5441 . 0. 9182 S 0,011
05,02 100.9544 123.825% 11138163.84211 -~ 1858939.4211 - 100. 9299 - --0.0245
05,03 200.9244 123.825" 1235126.76000" " - 1859026,7200 200.9291: = - 0.0047
05,04 300.8929 123.838"-1331792.75000 - 1859065.2917 300.9101 . +.-0.0172
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: F3eEnt

“Applied
Pressure
bar

. Applied

Temmperature

~ DegC..

-Pressure -
. Count .-

"I"eﬁ’lpe'r'étu're _

- Count

Calculated
Pressure

“bar

" Pressure |

- Difference

bar

05,05

05,06 - -

05,07
05,08
05,09
05,10
05,11
06,01-
06,02
06,03
106,04
06,05
06,06
06,07
06,08

06,09 -

06,10
06,11

- 400.8594'

- 500.8243
600.7875
700.7496

-800.7100
900.6682

1000.6252:

0.9086 -

1009533
200.9240

300.8930 .
400.8602 -
500,8259
600.7899.

700.7524

800.7137 -

900.6723
1000 6301

123.876

123.883 .
123.878

123.880

123.874. -
_-123 879 -

149.840

149.911

149.926.
- 149,908 -

149.908

149.899

Temperature Sensor = .

123867

149.848

149.861
149.875"
149,895
149,902

1428127.13636
152412808571 -

1619783.00000

- 1715082.93103
+1810030.27027
- 1904601.86111. -
1998813.27778

1040667.62025 -
1138809.04545
1236928.78947
1334875.64000 -
1432528.55172.
1529877.63333.
1626871.90909 -
1723537.21875
1819858.69388
1915828.60606 -
2011427:11111

1859112.2727. -

1859119.0571

1859101.3200

1859095.9310
-1859080.8649
+1859064.6389

: _1 859066 2?78

--_1951_7_5_0;-1013

1981907.5909 .
©11981975.0000 . -
1982029.5600 .
+1982061.6897.

- 1982088.5667.
/1982074.3939 .
©1982086.9688 .
1:1982038.5102
_ 1952073.3030'

1982064.1944 -

500.8245

600.7848 -

700.7468
800.7208

900.6768

1000 6240

09263
“100.9079"
1200.9229.

©300.9250

-'400.8743
600.7603 " -

1700.7313
©'900,7007

1000 6128

400.8679 -

1. B00.7241°

0.0002

-0.0028
0.0108
0.0086

20,0012

©-0.0296

-0.0211
0.0104 -
- 00284
0.0173:

- 0.0085 -

=0.0027: -

00,0198
00454
00011
°0.0320
0.0141 - -
-0.0032.

. Point

Appﬁed "

Temperature

DegC

e Temperature

Count REE

Calculated

' Temperature

DegC

"'.I"e.rﬁpe_ratﬁre e

Difference

- DegC.-

01,01
02,01
03,01
04,01
05,01

06,01

01,02
02,02
04,02
06,02
06,02
01,03
02,03
03,03
04,03
05,03
06,03

01,04
02,04
03,04
04,04
05,04
06,04

01,05

0205 =

03,05
04,05
05,05
06,05

01,06
02,06
03,06
04,06
05,06
06,06

RNO0G4%

o 19691'-'--' '

45798 ¢

74878

97.997 -
123, 818

149848

' 19.604
45790

71.888

© 98.003

123.825

149.840.

19.694.

- 45.789
71.879

98,008

123.825

149.861

19.711

45.799.
71.886

98.021
123.839
149.875

71.918
98.033

123.867 .

149.895

19.732
45830
71.920
98.040
123.876
149.902

19.721.
45819

. 1358069.4233
+71483616.4396
2 1610089,5437- :
17357081399
©-1858829.5441 .
S 1981750 1013.-1-'_'.--:_'..

-1356156 6000
- 14B3677.0476.
181021264410
- 1735805.7000

©1858939.4211

' 1981907 5909 _

- 1356212.8000 -

1483749.6400 " -
1610304.7647 - -

- 1356271.5500 - -
- 1483818.8889 - .
. 1610344:9259 .

1735865.2308 - .-
- 1859026.7200 - -
19819750000 . - .

17359264286 ©

+::::1859065.2917

- 1982029.5600 .

1356317.7667.

1483892.3200
1610346.7600

+ ~1356290,2000 .
©-1483862.2857 - -
~..1810339.5185 -
-+ 1735948.6667: -
- 1859112.2727.
-19B2061.6897"

17359643103
1859119.0571

19820885667 - ..

Page 2

1 97.985 -
123813500
1140832

18,7020
AT
71886
98,0055
©.123.836
149,866

9713
45,806 . -
71905
98018, .-
123855
149880

© 197255
G 45820
71914
098,031, -
123,883 0
1'49_392 B

197290
719130

- 98.035-
123873
149899 . .

19735 -

45.835

o 71.914

98.038

SRR 123874

149.904

0.005

- 0.007
0019
L0017
00120
50005 .
00180 o

ST 00008
0. 002“;'--' i
D002
0011
0.026

S 0.019
0017
0,026
0010
0,030 -
0019

T0,014 0
00280
0.010:

0:024 0
0017

- 0.008: -

00,0100
C=0.005°

- 0.002:
~.0.006 : g
--.0.004 0

. 0.003

oo -0.008:0 -
0002

-2=0,002.-
0.002:
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: P:c:)int

AppE[ed

Temperature -.

DegC' -

Temperaiure B '

Count

‘| calculated | Temperatire
B Temperaiure Dafference :

L 4BBAd4
71913
L {23:883 -
4991 -

SR 19732 O
C7ies0
98,044 -
123878 1"
149.926

519739
45834 o
71913
708038 -
©123880
149808 -

L9762
45833
: '. 71913 : j_:__:'_ e
L 0B039

"_1149 98 . -

S _'---'-_-i-_..-1356307 5429 :
+1483845.3958.
. 1610314.8438
473584941387
S5 018590B0.8649 0k
. .1932033 5102

19743
L 458310
Son71904
ConoB044n
149899

13563139143
14839123333 -

1610344.1220

- 1735967.6538 - .
©.0-1859101.3200 - o
1982074, 3939--_-;-_-

13'_56_325._87_1_0.}_-'_'_ s
o 1483881.5789 0
“i6t0Modes
+1735971.4000: -
:_5:1 8590959310
R '.1982086:9688

1363018333
14838480769
16103026389
17389720417 0

© . 1B50064.6389 .
5 1982073:3030 o

. 1356281.7333 - .o
L 14B3827.4545
U 1810326.9737
- 01735997.3864 .
i A859066.2778
.;:".-1982064 19443- e

DegC _D_ggC g

-_45839-:--- :
71914
98039 i
1238700
149,901
19737
LU U45 83300
CT1915 0.0

149894

CoA9i732 0 D

s 826_2j-'.'- S
Co71.805
98,040 .

123, 863-_1.'-'

L9727 0.0
45822

718100

. 0B.045

S _.123 363_.':- R 1 B R e
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_ Calibration Report

'Ar“s.s;m..e’.g Bmm i

_Ca]sbratmn cell Baiance Desgrange et Huot 61962 SIN 10094 + stenEog 904 =
E By Metro]og Laboratory Toulouse France -

Sensor Range
v Pressure:

't'oo] ?ype Enduro NG V1 00
.| Serial Number 13012 -
: -f_Cailbration Date 25/11!13

Pressure Cuefﬁclents

M: 789572371&00? _
F: 0460617
MC: 1055401139—006
'F.q:_-1232790

" G0: -9.854526076+001 - J0°1.3062171264003 ' K0: 3.66291577e+001 '_Lo 1 02966805e+000
- G1:-1.30081701e+001 - -J1: 1.60952436e+002 . - K1:1.63963622e+001 --._|_1 2.08503607e+001

G2: 3.666356926+001  J2: -3.65626841+002 . K2 -2,55920188e+002 . L2 1.05313185e+002
| G3:-1.42788422e+001  J3: 7.82706200e+001. | K3: 6.760244986+002 L3: -5.4817238204002
G4 -6'52879444e+000_' : _'J4 1242250084002 - K4: . 1_76_94_2?9_e+002 _'L4 630411361e+002

MO: 6. 258402016+000:
- MT:-4.03744869e+001
 M2:5.31301383e+001:
. M4; '2.‘12207367e+002'-- G AR R

Tem erature Coeff‘cients S

'._? M: 1 05540113a-006
- Fi1232790

: GO -«5 34922086&-1'000
0. 91726800e+002
K0: B 09188821e+000
* " L0: 8.87959825¢-001.

' MO 268140565&-002

RNOOE4E. .« Co - “Page’4 . L MetroWin 2.0 - Unragistated (0]



Calibration Report

Report Number: 20131207014815-146501

221 East Lincoln Avenue, Fort Collins, CO B0524 USA
1-970-498-1500, 1-800-446-7488, FAX: 1-870-498-1598
Visit us at www.in-situ.com

Instrument Detaiis:

Instrument Maodel: Baro TROLL 500
Full Scale Pressure Range 206.84 KPa (30 PSI)
Serial Number: 146501

Calibration Details:

Calibration Result: PASS

Calibration Date: 2013-12-07 01:48:15 (UTC)

Nominal Range of Applied Temperature: -5 C to +50 C

Temperature Accuracy Specification: +/-01CFrom(0Cto+50C

Nominal Range of Applied Pressure: 48.3 KPa to 206.8 KPa (7.0 PS5l to 30.0 PSI)
Pressure Accuracy Specification: +/- 0.2 %FS from -5 Cto +50 C, +/- 0.1 %FS at +15 C

Post-Calibration Check:

Parameter Applied Reportad Deviation

Pressure 30.0007| 299980 |  -0.0080 Reported, applied, and
Pressure 166601 16.6604 0.0010 B | nd S eapeciivty
Pressure 7.0001 6.9978 -0.0076 All temperatures are in C.
Temperature 24,9310 24,9200 -0.0110

Calibration Procedures and Equipment Used:

Automated calibration procedures used.

Manu Agilent Model 34980A SeriaiNo MY44003951
Manu Insirulab Model 4312A-15 SerialNo 41014
Manu Instrulab Model 832-151-01 SerfaiNo 12068
Manu Ruska Model 7215xi SerialNo 53143

Notes:

1. Standards used in this calibration are traceable to the National Institute of Standards and Technology.
2. This calibration report shall not be reproduced, except in full, without the written approval of In-Sity, Inc.
3. A calibration interval of 12 to 18 months is recommended.

4.1 PSt=6.894757 KPa,

Performed By: FM

Report generated:  2014-02-07 11:23:08 UTC Copyright ® 2014 In-Situ, [nc. Page 1 of 1





