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_knowledge and belief, true, accurate, and complete. | 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

In compliance with Chapter 62-528 Florida Administrative Code (FAC) and Specific Condition
5. d. of the July 18, 2005 modification to the Florida Environmental Protection Department
(FDEP) Operating Permit (File: 153722-003-UC) “Full” Mechanical Integrity Tests (MITs) were
performed on the two concentrate injection wells (IW-1 and IW-2) at the Western Water
Treatment Plant (WTP) located at 4100 South Flamingo Road, Miramar, Florida. The MITs
included the performance of a television survey and pressure test of the injection tubing and a
Radioactive Tracer Survey (RTS) and High Resolution Temperature (HRT) Log to evaluate the
mechanical integrity of the wells.

Both wells have 16-inch outside diameter final casings cemented in place with the IW-1 casing
set to 3,095 feet below land surface (bls) and the IW-2 casing set to 3,040 feet bls. The 10.75-inch
outside diameter (8.85-inch inside diameter) FRP injection tubings are set in IW-1 and IW-2 to
depths of 3,033 and 2,973 feet bls, respectively. The tubings are suspended inside the casing
with liner hanger packers. The annulus between casing and tubing is filled with cement.

Mechanical integrity was tested and verified using:

s Television Survey. No mechanical defects were observed in either tubing by the video
survey performed in each well. ‘

o Injection Tubing Pressure Test. Pressure test results were within FDEP criteria for a
successful pressure test in both wells.

¢ RTS Test. No apparent movement of the radioactive tracer was observed behind the
casing.

* HRT Log: No abnormal shifts of temperature within the well.

In addition to the above-mentioned tests, a review of the operational monitoring data from the
dual zone monitor well collected over the past five years was performed. Water quality data
from the dual zone monitor well and the concenirate stream were plotted for comparison. The
injection wells had no visible effect on the water quality trends of either monitor well zone.

No mechanical defects were observed in either well using the prescribed MIT test methods.
The water quality data review indicated that the concentrate was not influencing the upper or
lower monitor zone. As aresult of the tests and analyses performed during this project, both of
the wells were determined to possess internal and external mechanical integrity.

The next regularly scheduled Interim MITs on the Western WTP injection wells are required to
be completed as follows: ,

e [W-1- November 15, 2012
o IW-2 - November 23, 2012

It is anticipated that the Interim MIT Test Plan will be submitted to FDEP before May 19, 2012.

Western Water Treatment Plant 5-Year Mechanical Integrity Testing PAGE 1
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BACKGROUND

The City of Miramar Western WTP injection wells IW-1 and TW-2 were tested for mechanical
integrity between December 1999 and January 2000 (five years after well construct1on) At that
time, the mechanical integrity of injection wells IW-1 and IW-2 was ver1f1ed

The second MIT work plan for the City of Miramar Western WTP was approved by FDEP on
September 15, 2004. The internal mechanical integrity of IW-1 and IW-2 was tested between
November and December 2004. Both concentrate injection wells failed the pressure test of the
annular space between the final 16-inch OD casing and the 13.375-inch steel injection tubing.
On July 18, 2005, FDEP issued the City of Miramar a Major Modification Permit (No. 153722-
003-UC) for an alternative design to replace the injection tubing of IW-1 and IW-2 with
Fiberglass Reinforced Plastic (FRP) tubing cemented in place.

Modification work on IW-1 began on June 20, 2005, and was completed on August 8, 2005.
Modification of IW-1 consisted of removal of the existing 13.375-inch OD steel injection tubing,
performance of a video survey and pressure test inside the 16-inch OD steel final casing, and
replacement of the steel injection tubing with 10.75-inch nominal size (9.76-inch OD, 8.85-inch
ID) FRP tubing that was cemented inside the 16-inch final casing. Modification work on TW-2
began on September 28, 2005 and was completed on November 1, 2005. Modification of TW-2
consisted of removal of the existing 13.375-inch OD steel injection tubing, performance of a
video survey and pressure test inside the 16-inc¢h OD steel final casing, and replacement of the
steel injection tubing with 10.75-inch nominal FRP tubing cemented inside the 16-inch final
casing,

The Notice of Modification Permit No. 153722-003-UC (July 18, 2005) required MITs for both
injection wells prior to resuming normal operations. The 2005 MITs were performed between
August and November. Pressure tests for IW-1 and TW-2 MITs were performed August 11,
2005, and November 4, 2005, respectively. Results of the last five-year MIT's were submitted to
FDEP on August 30, 2005 for [W-1 and December 5, 2005 for IW-2. The latest interim MITs
were performed in February 2008 and FDEP acknowledged receipt of the Interim MITs Final
Report in a letter to the City dated July 1, 2008.

The schedule basis for the current MIT Test Plan is the MITs performed in 2005 as part of the
rehabilitation work; therefore, the test completion date for the two wells is August 11, 2010 (IW-
1) and November 4, 2010 (IW-2). These dates were also prescribed in the last Interim MIT Final
Report, submitted to FDEP on May 9, 2008. The 2010 MIT Test Plan was submitted to FDEP on
September 10, 2009 and approved by FDEP on November 19, 2009. As stated in the FDEP
Operating Permit No. 125256-007-UO, MIT test reports must be completed and submitted to the
Florida Department of Environmental Protection (FDEP) within three months of the test
completion dates. '

Western WI'P 5-Year Mechanical Integrity Testing PAGE 2
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INTRODUCTION

The City of Miramar Western Water Treatment Plant (WTP) is located at 4100 South Flamingo
Road, in western Miramar, as shown on the location map in Figure 1. The injection wells and
dual-zone monitor well are located on concrete pads near the water retention ponds on the East
Side of the property as seen in Figure 2.

The City began MIT work on the Wastewater Treatment Plant effluent injection wells at the
beginning of April 2010 and moved directly to the WTP concentrate injection wells in May
2010, in an effort to establish the same MIT schedule for both sets of injection wells. The below
listed tests were performed in order to comply with the requirements specified in the City’s
Class I Injection Well Operating Permit for the WTP concentrate injection wells MITs:

1. A pressure test of the injection tubing, as required by Chapter 62-528.300(6)(b) 1, and 62-
528.300(6)(e)FAC.-

2. Avideo television survey through the entire length of each well from the surface to the base
of the injection zone, as required by Chapter 62-528.425 (1)(d) Florida Administrative Code
(FAQ). :

\
3. Geophysical logging including temperature log, gamma ray log, and radioactive tracer
survey, as required by Chapter 62-528.300(6){c)2 FAC.

CONCENTRATE INJECTION SYSTEM

The City of Miramar concentrate injection system currently consists of two operational injection
wells, IW-1 (Figure 3) and IW-2 (Figure 4). The wells were constructed to Class I Industrial
injection well standards and modified as an alternative design to the standard Class I injection
well by cementing the replacement tubing inside the final casing. Each well has a 16-inch
outside diameter steel casing lined with a nominal 10.75-inch (9.76-inch OD, 8.85-inch D)
fiberglass reinforced plastic (FRP) tubing. The tubing in both injection wells was cemented in
place. The wells are currently permitted at a maximum injection rate of 2.08 mgd (1,444 gpm)
each.

IW-1

IW-1 has a final casing set and cemented to a total depth of 3,095 feet below land surface (bls).
The injection tubing has a total depth of 3,033 feet bls. The well was originally completed with
a nominal 16-inch diameter open borehole extending from the bottom of the final casing to
approximately 3,500 feet bls. However, during the initial injection tubing run, the tubing was
dropped, sealing the borehole below 3,179 feet bls. Based on information obtained during
construction, the injection zone in IW-1 is located between 3,100 and 3,179 feet bls, and
therefore the borehole below 3,179 feet was not reopened.  The average wellhead pressure
measured on July 19, 2009, during injection was approximately 44.5 psi, at an average injection
rate of 1,082 gpm.

Western WIP 5-Year Mechanical Integrity Testing PAGE 3
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IW-2

IW-2 has a final casing set and cemented to a total depth of 3,046 feet bls. The injection tubing
has a total depth of 2,967 feet bls. The well was completed with a nominal 16-inch diameter
open borehole extending from the bottom of the final casing to approximately 3,508 feet bls.
Based on information obtained during construction, the injection zone in IW-2 is located
between 3,125 feet bls and 3,180 feet bls. The average wellhead pressure measured on July 19,
2009, during injection was approximately 46.6 psi, at an average injection rate of 1,163 gpm.

DZMW-1

DZMW-1 (Figure 5) was installed at the WTP site between IW-1 and IW-2. The DZMW-1 is
located 110 feet north of IW-1, and 110 feet south of IW-2. The DZMW was completed with a
nominal 6-inch diameter monitoring casing set at 1,930 feet bls. The upper monitor zone is
completed in the interval between 1,639 feet bls and 1,738 feet bls. The lower monitor zone is
_ completed in the interval between 1,930 feet bls, and 2,005 feet bls. The DZMW-1 was designed
and constructed to monitor both IW-1 and TW-2.

MECHANICAL INTEGRITY

In accordance with Chapter 62-528, FAC, the concentrate injection wells at the City of Miramar
WTP were tested for mechanical integrity. Testing consisted of a video survey and hydrostatic
pressure test of the injection tubing, a high resolution temperature (HRT) log, and a radioactive
tracer survey (RTS). The television survey provides visual verification of the injection tubing
integrity. The hydrostatic pressure test was conducted at a pressure at least 50 percent greater
than the maximum allowable operating pressure to confirm injection tubing integrity. The
temperature log identifies temperature variations in the well. The RTS provides data on the
external mechanical seal of the casing. The following describes the testing methods, results of
the testing, and an interpretation of the data collected during the mechanical integrity tests.
Table 1 lists the test dates of the tests performed at each well. |

Table 1
2010 MITs Testing Dates

Video Survey May 17, 2010 May 24, 2010
Pressure Test May 19, 2010 May 26, 2010
HRT Log May 21, 2010 May 28, 2010
RTS May 21, 2010 May 28, 2010

Video Survey

Concentrate Injectibn Well IW-1 Video: A video survey of the 10.75-inch nominal FRP tubing
and open hole in IW-1 was performed on May 17, 2010. The survey was performed from pad
level to a depth of 3,119 feet bls. Water clarity was good, enabling the camera to capture clear

Western Water Treatment Plant 5-Year Mechanical Integrity Testing PAGE S
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images of the tubing, tubing seat and open hole section of the well. The survey revealed that
the injection tubing is in good condition. The bottom of the tubing was identified at 3,031.5 feet
bls. The base of the 16-inch final casing was not distinguishable on the video. The cement
basket used to cement the 16-inch final tubing is located at approximately 3,052 feet bls and the
bottom of the navigable open hole was encountered at 3,119 feet bls where it is blocked by
debris. A description of observations is included in Appendix B. The condition of TW-1 tubing
indicates apparent internal mechanical integrity. '

Concentrate Injection Well IW-2 Video: A video survey of the 10.75-inch nominal FRP tubing
and open hole in IW-2 was performed on May 24, 2010. The video showed that the FRP tubing
interior was in good condition over the entire length. The bottom of the tubing was observed at
approximately 2,970 feet bls and the base of the 16-inch final casing was observed at
approximately 3,045 feet bls. All of the joints were visible and there were no observable defects
in the casing wall. A low visibility area in the open hole was encountered at 3,098 feet bls and
flow past the camera was visible. Visibility cleared at approximately 3,107 feet bls and the
bottom of the navigable hole was reached at 3,152 feet bls. The condition of the IW-2 tubing
indicates apparent internal mechanical integrity.

Injection Tubing Pressure Test |

Concentrate Injection Well IW-1 Pressure Test: On May 19, 2010, an inflatable packer was set
at 3,013 feet bls, 18 feet above the bottom of the 10.75-inch FRP tubing. The packer was inflated
and the tubing was internally pressurized to 147.2 psi. A pressure decrease of 3.8 psi was
observed over the sixty-minute test period. This decrease represents a 2.6-percent change in the
original pressure which is within the 5-percent limit specified by the regulation. Upon
conclusion of the pressure test, the pressure held on the casing was bled-off and the fluid
discharged was collected, measured, and recorded. The test was witnessed by Susan Bodmann,
P.G., of MWH and Heidi Vandor, P.G., representing FDEP. A copy of the test gauge calibration
certificate and the results of the hydrostatic pressure test are presented in Appendix C.

IW-2 Pressure Test

Concentrate Injection Well IW-2 Pressure Test: On May 26, 2010, an inflatable packer was set
at 2,953 feet bls, 17 feet above the bottom of the 10.75-inch FRP tubing. The packer was inflated
and the tubing was internally pressurized to 135.5 psi. A pressure decrease of 2.7 psi was
observed over the sixty-minute test period. This decrease represents a 2.0-percent change in the
original pressure which is within the 5-percent limit specified by the regulation. Upon
conclusion of the pressure test, the pressure held on the casing was bled-off and the fluid
discharged was collected, measured and recorded. The test was witnessed by John Largey of
MWH and Heidi Vandor, P.G., representing FDEP. A copy of the test gauge calibration
certificate and the results of the hydrostatic pressure test are presented in Attachment C.

Injection Well Temperature Log

Concentrate Injection Well IW-1 Temperature Log: On May 21, 2010 after a minimum of 12
hours of static conditions, a temperature log was conducted on IW-1 from the surface to a depth
of 3,100 feet bls. The temperature log recorded a steady decrease in temperature from 80.4

Western WTP 5-Year Mechanical Integrity Testing PAGE 10



@ mwn

August 2010

degrees Fahrenheit at just bls to 73.7 degrees Fahrenheit at 2,400 feet bls. Beyond 2,400 feet bls
the temperature increased to 78.4 degrees Fahrenheit to a depth of 2,650 feet bls. Temperature
decreased slightly from 78.4 degrees Fahrenheit at 2,650 feet bls to 78.0 degrees Fahrenheit at
approximately 2,900 feet bls and then increased over the remaining distance to 78.7 degrees
Fahrenheit at the base of the navigable open hole.

Concentrate Injection Well IW-2 Temperature Log: On May 28, 2010 after a minimum
of 12 hours of static conditions, a temperature log was conducted on IW-2 from the
surface to a depth of 3,100 feet bls. The temperature log recorded a steady decrease in
temperature from 79.2 degrees Fahrenheit at just bls to 72.6 degrees Fahrenheit at 2,350
feet bls. Beyond 2,350 feet bls the temperature increased to 75.1 degrees Fahrenheit at a
depth of 2,450 feet bls and then decreased again to 74.4 degrees Fahrenheit over the
next 100 feet (2,500 feet bls). Temperatures raised again from 74.4 degrees Fahrenheit at
2,500 feet bls to 77.6 degrees Fahrenheit at 2,600 feet bls. Temperatures then decreased
from 77.6 degrees Fahrenheit at 2,600 feet bls to 76.5 degrees Fahrenheit at approximately
2,900 feet bls. Temperature from 2,900 feet bls to 3,100 feet bls increased from 76.5 degrees
Fahrenheit to 78.1 degrees Fahrenheit.

Injection Well Radioactive Tracer Survey (RTS)

Concentrate Injection Well IW-1 RTS: On May 21, 2010, a RTS was conducted on IW-1. A
description and interpretation of the RTS is presented in the following text. Youngquist
Brothers, Inc., Geophysical Logging Division conducted a background Gamma Ray Log (GRL)
and a casing collar locator (CCL) log on May 21, 2010. The background GRL, which was
“memorized,” was reprinted on each “out of position” logging run to serve as a means of
comparison. A schematic diagram of the logging tool is represented at the top of the
radioactive tracer survey log as is the title of the specific log type. The logging tool ejector was
calibrated to 0.25 millicuries (mCi} per second discharge, and the reservoir was loaded with 6
mCi of radioactive Iodine-131. Copies of the flow meter calibration certificate and tracer
{(Iodine-131) assay are presented in Appendix D.

The first test (Dynamic Test #1) was conducted at an injection rate of 15 gallons per minute
(gpm) using potable water. The test was conducted by positioning the tracer gjector five feet
above the bottom of the casing (3,085 feet bls), setting the recorder in the time drive mode, and
gjecting a 1 mCi slug of tracer material. The readings from the middle gamma ray detector
began to increase from background within 50 seconds of ejection. The readings from the
bottom detector increased from background approximately 5 minutes and 50 seconds after
egjection. No increase in gamma detection by the top gamma ray detector was observed during
the 60 minute monitoring period. The tool was then logged out of position (LOP#1) up to a
depth of 2,850 feet bls. The tool reservoir leaked slightly going through the remnant of the
cement basket at 3,052 feet bls. The results of the log out of position showed no indication of
tracer material movement up hole. The final casing was then flushed with potable water.
Following the flush, a log after flush was conducted (LAF#1) from below the casing to
approximately 2,900 feet bls. This log showed that no tracer material had moved up behind the
casing. The results are interpreted as providing evidence of external mechanical integrity.
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A second test (Dynamic Test #2) was conducted at an injection rate of 15 gpm using potable
water. The tracer ejector was positioned five feet above the bottom of the casing, the recorder
was set in the time drive mode, and 1 mCi of tracer material was ejected. The readings from the
middle gamma ray detector began to increase from background within 60 seconds of ejection.
The readings from the bottom detector increased from background approximately 3 minutes
and 40 seconds after ejection. No increase in gamma detection by the top gamma ray detector
was observed during the 30-minute monitoring period. The tool was then logged out of -
position (LOP#2) up to a depth of 2,840 feet bls. The tool reservoir leaked slightly going
through the remnant of the cement basket at 3,052 feet bls. The results of the log out of position
showed no indication of tracer material movement up hole. The final casing was then flushed
with potable water.

Following flushing, a gamma ray log was run to the total depth of the well. This log shows that
all tracer material had been flushed out of the casing because the gamma ray levels on all three
detectors returned to background levels. The background logs were recorded over traces of the
initial background log and showed excellent repeatability on all detectors. The RTS was
witnessed by Susan Bodmann, P.G,, MWH and Heidi Vandor, P.G., representing FDEP. This
log confirmed the conclusion of Dynamic Test #2. These results from the two Dynamic Tests
are interpreted as providing evidence that the casing has integrity and there are no channels
behind the casing. '

Concentrate Injection Well IW-2 RTS: On May 28, 2010, a RTS was conducted on TW-2. A
description and interpretation of the RTS is presented in the following text. Youngquist
Brothers, Inc., Geophysical Logging Division conducted a background GRL and a CCL log on
May 28, 2010. The background GRL was reprinted on each “out of pesition” logging run to
serve as a means of comparison. The logging tool ejector was calibrated to (.25 mCi per second
discharge, and the reservoir was loaded with 6 mCi of radioactive Iodine-131. Copies of the
flow meter calibration certificate and tracer (lodine-131) assay are presented in Appendix D.

The first test (Dynamic Test #1) was conducted at an injection rate of 14 gpm using potable
water. The test was conducted by positioning the tracer ejector five feet above the bottom of
the casing (3,036 feet bls), setting the recorder in the time drive mode, and ejecting a 1 mCi slug
of tracer material. The readings from the middle gamma ray detector began to increase from
background within 1 minute and 20 seconds of ejection. The readings from the bottom detector
increased from background approximately 4 minutes and 50 seconds after ejection. No increase
in gamma detection by the top gamma ray detector was observed during the 60-minute
monitoring period. The tools were then logged out of position (LOP#1) up to a depth of 2,840
feet bls. The results of the log out of position showed no indication of tracer material
movement up hole. The final casing was then flushed with potable water. Following the flush,
a Log after Flush (LAF#1) was conducted from below the casing to 2,850 feet bls. This log
showed that no tracer material had moved up behind the casing.

A second test (Dynamic Test #2) was conducted at an injection rate of 14.5 gpm using potable
water. The tracer ejector was positioned five feet above the bottom of the casing, the recorder
was set in the time drive mode, and 1 mCi of tracer material was ejected. The readings from the
middle gamma ray detector began to increase from background within 1 minute and 5 seconds
of ejection. The readings from the bottom detector increased from background approximately 5
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minutes and 43 seconds after ejection. No increase in gamma detection by the top gamma ray
detector was observed during the 30-minute monitoring period. The tool was then logged out -
of position (LOP#2) up to a depth of 2,850 feet bls. The results of the log out of position showed
no indication of tracer material movement up hole. The final casing was then flushed with
potable water.

Following flushing, a final gamma ray log was run to the total depth of the well. This log
shows that all tracer material had been flushed out of the casing because the gamma ray levels
on all three detectors returned to background levels. The background logs were recorded over
traces of the initial background log and showed excellent repeatability on all detectors. The
RTS was witnessed by John Largey, MWH and Gardner Strasser, P.G., representing the FDEP.
These results from the two Dynamic Tests are interpreted as providing evidence that the casing
has integrity and there are no channels behind the casing.

TEST RESULTS SUMMARY

The video surveys did not reveal any structural defects in the casing, the pressure tests on both
wells satisfied the 5-percent tolerance established by FDEP, the HRT log did not show
indications of sharp temperature change inside the well casing, and the RTS results indicate
that the casings in both wells show no fluid movement upward behind the casings. In
summary, the tests indicated that both IW-1 and IW-2 demonstrated mechanical integrity.

OPERATING DATA REVIEW

Operating data corresponding to the past five years of well operation were reviewed. The
operating data includes flow rates, and injection pressures for IW-1 and IW-2 and pressure data
for the associated dual-zone monitor well upper and lower zones. A copy of the operating data
is presented in tabular and graphic form in Appendix E.

The following is a brief summary of the operating data review findings:
Summary of IW-1 and IW-2 Operating Data

Well modification work began on IW-1 in June 2005 and was completed in August 2005.
Modification of IW-1 consisted of removal of the existing 13.375-inch OD steel injection tubing
and replacement with 10.75-inch nominal size (9.76-inch OD, 8.85-inch ID) FRP tubing
cemented inside the 16-inch final casing. The well was tested for mechanical integrity
following rehabilitation and a short injection test was performed in September 2005.

Well modification work on IW-2 began on September 28, 2005 and was completed on
November 1, 2005. Modification of IW-2 consisted of removal of the existing 13.375-inch OD
steel injection tubing and replacement of the steel injection tubing with 10.75-inch nominal FRP
tubing cemented inside the 16-inch final casing. The well was tested for mechanical integrity
following rehabilitation and a short injection test was performed in December 2005.
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The City also initiated an expansion of the Western WTP with the addition of treatment
capacity. Brackish water from the Floridan aquifer was developed as a water supply for the
additional treatment capacity. Floridan Well 1 (F1) and Floridan Well 2 (F2) were drilled,
developed and tested between January and October 2008. F1 was completed between 1,052 feet
and 1,350 feet below ground surface (bgs) and F2 was completed between 1,052 feet and 1,350
feet bgs. Variable pumping tests were conducted in F1 and F2 in December and November
2008, respectively. The pumping rate for the Constant Rate test performed in F1 on December
15, 2008 over a 24-hour period was approximately 2,050 gallons per minute.

DZMW-1 Upper Monitor Zone Pressures

The upper monitor zone is completed within the interval from 1,639 to 1,738 feet bls. Reported
pressures were erratic between January 1, 2005 through August 31, 2005 due to equipment
issues. Monitoring systems were upgraded during the period of injection well repair. The
upper monitor zone water levels have remained very stable at approximately 14 psi to 15 psi
from September 1, 2005, to the end of the period of review. Between October and December
2008 there is a 1 psi depression in the upper monitor zone data. This may be a result of
Floridan well development and testing.

DZMW-1 Lower Monitor Zone Pressures

The DZMW-1 lower zone is completed within the interval from 1,930 to 2,005 feet bls.
Recorded pressures were very stable at approximately 14 psi from January 1, 2005 through
August 2005. Between September 2005 and November 2006 the reported pressures appear to
decrease to 1 psi, increase to a maximum of 11 psi, and decrease again to 1 psi. From
November 2006 to June 2008 recorded pressures rose and leveled out around 2 psi. Pressures
again increased and readings became erratic between June 2008 and the end of the reported
period, averaging around 5 psi. The erratic nature of the pressure record over the period
examined does not appear to correspond to the injection flows reported.

WATER QUALITY DATA REVIEW

The City’s FDEP permit Special Condition 3.c.1) & 2} list the monthly and quarterly water
quality parameters to be collected from the dual-zone monitor well upper and lower monitor
zones and from the concentrate effluent. Collected samples are sent to a certified laboratory for
analysis. Water quality laboratory results are included in the City’s monthly operating reports -
submitted to FDEP. The water quality results are used to assess the mechanical integrity of the
injection well system. The laboratory results are presented in both tabular and graphic format
in Appendix F.

The following is a brief summary of the observed trends of the water quality data from each
monitor zone within DZMW-1 and the concentrate stream:

Upper Zone (1,639 to 1,738 feet bls)

o Chlorides averaged around 3,500 mg/L and were constant over the 5-year review period.
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¢ Specific Conductance averaged approximately 10,000 pmhos/cm and recorded laboratory
results were generally constant over the 5-year review period.

o TDS results have averaged approximately 6,500 mg/L and have been relatively constant
over the 5-years review period.

o Temperature readings have averaged 22° C over the reporting period with no significant
trends evident in the data.

¢ Ammonia-Nitrogen values remained below 1.0 mg/L with consistent detections between
February 2007 and August 2008. Spikes were also recorded in 2009 for the February, June,
and September samples and for the February 2010 sample.

e TKN values average around 1.5 mg/L with detects occurring between February and August
on most years. No other patterns were observed in the data.

* Nitrate, generally, has been reported below the detection limit.

¢ Thosphorus values fluctuated between non-detect and 2.8 mg/L. Detections occurred more
often between 2005 and 2008. Since 2008, detections have been below 0.1 mg/L. No trends
in the data were observed.

¢ pH values averaged around 8.0 standard units (su). No significant trends were observed in
the data during the 5-years review period.

¢ Recorded sulfate concentrations average approximately 450 mg/L over the 5-year review
period. No significant trends were observed in the data.

Lower Zone (1,930 to 2,005 feet bls)

¢ Chlorides averaged approximately 18,500 mg/L over the 5-year review period. From
January 2005 to the first quarter of 2007, chloride concentrations appeared to dropoff from
approximately 20,000 mg/L to 15,000 Mg/L. Between April and August 2007, chloride
concentrations rose and appeared to stabilize at an average of 18,500 mg/L through the
present.

¢ Specific Conductance values remained relatively steady throughout the 5-year review
period at approximately 50,000 smhos/cm. No trends were observed in the data.

* TDS concentrations appeared to be stable at approximately 32,500 mg/L from January 2005
through the end of 2006. Recorded readings became somewhat erratic from January 2007
through August 2008. Concentrations stabilized at around 31,500 mg/L through the
present. No significant trend was observed in the data.

* Temperature readings have averaged 22° C over the reporting period with no significant
trends evident in the data.

*  Ammonia-Nitrogen concentrations were below detection for most of the 5-year review
period. Detections from July 2007 through July 2008 appeared to be more frequent and
averaged around 0.5 mg /L. No significant trends were observed in the data.

_® TKN values average around 1.5 mg/L with detects occurring between February and August
on most years. No other patterns were observed in the data.

» Nitrate, generally, has been reported below the detection limit.

¢ Low level (<0.5 mg/L) Phosphorus detections occurred between August 2006 and August
2007 and several additional detects occurred in June-August 2008. All other recorded data
was generally below the method detection limit. No trends were observed in the data.

¢ pH values have averaged 7.5 su. No trends were observed in the data.
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« Sulfate concentrations rose from approximately 2,000 mg/L to approximately 2,400 mg/L
over the 5-year review period.

Concentrate Effluent

¢ Chlorides concentrations in the concentrate effluent increased slightly from 800 mg/L to
1,100 mg/L over the 5-year review period.

s Specific Conductance values remained relatively stable from January 2005 through the
middle of 2008 averaging around 4,500 emhos/cm. From the middle of 2008 through the
present, a slight increase from 4,500 to an average of 6,000 mg/L.

s TDS concentrations remained steady averaging around 3,100 mg/L throughout the 5-year
review period. No trends were observed in the data.

» Temperature readings for the concentrate effluent ranged between 21° and 23° C over the 5-
year review period.

» Total Suspended Solids — Not reported

* Ammonia-Nitrogen concentrations rose from approximately 1.5 mg/L in January 2005 to
approximately 2.5 mg/L in August 2007. From August 2008 to March 2009 concentrations
dropped off rising again after March and ending the review period at an average
concentration of 3.5 mg/L.

e TKN concentrations were steady averaging around 6 mg/L from January 2005 through
January 2008. In 2008, TKN concentrations rose to and finished out the review period
averaging around 8 mg/L.

» Nitrate, generally, has been reported below the detection limit. :

o Phosphorus values rose slightly from approximately 0.2 mg/T. to around 0.4 mg/I. in April
2008. Readings were higher through the end of 2008 and then decreased averaging around
0.5 mg/L to the end of the 5-year review period.

» pH values averaged around 6.5 su through March 2008 when they increased to an average
of 7.5 su through the end of the review period.

» Sulfate concentration averaged around 950 mg/L from January 2005 through April 2008.
Values decreased sharply over the next few months to settle at an average concentration
around 100 mg/L through the present.

Summary of Water Quality Data

The water quality data from DZMW-1 upper and lower monitor zones complement the
television surveys, hydrostatic pressure tests and RTS tests performed in IW-1 and IW-2. The
review of monitoring data did not indicate movement of concentrate or formation fluids into
the monitor zones. While the data indicate that there have been some minor fluctuations over
the 5-year period reviewed, none of the parameters examined for the upper and lower monitor
zones have any correlation to the concentrate effluent parameter concentrations. Most of the
water quality data examined show no discernable trends. No indication of the presence of
concentrate in the upper or lower monitor zone was observed.
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CONCLUSIONS

The video surveys did not reveal any structural defects in the casing and the results of the
hydrostatic pressure tests conducted on IW-1 and IW-2 confirmed that the injection casings of
“both wells are sound and show internal mechanical integrity. The RTS results indicated that
there was no apparent movement of fluid behind the final casings of either well and review of
operating and water quality data provided no indication that upward migration of concentrate
effluent fluids from the injection zone have occurred. Testing results validate that the
concentrate injection well system at the City of Miramar western water treatment plant are
mechanically intact.
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FUTURE ACTIONS

The following items were noted during review of the operating and water quality data.

e Calibration and accurate data transmission should be verified for all flow and pressure
meters. Deviations from operational changes should be noted on the monthly operating
reports. ' :

¢ Request to abandon shallow Pad Monitor Wells around Injection Well containment

- should be submitted to FDEP.
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September 9, 2009

Mr. Joe May, P.G.

Program Manager

Florida Department of Environmental Protection
Underground Injection Control Division

400 North Congress Avenue

West Palm Beach, Fiorida 33401

SUBJECT: City of Miramar Western Water Treatment Plant
Injection Wells IW-1 and IW-2
Test Plan for 5 Year Mechanical Integrity Test
UIC Permit 125256-007-U0

Dear Mr. May:

In compliance with Chapter 62-528 of the Florida Administrative Code and Specific Conditions
Testing and Reporting Requirement 3(k} of the above-referenced operating permit, this letter
presents a test plan for performing a Mechanical Integrity Test (MIT) for Concentrate Disposal
Wells IW-1 and IW-2. This plan is presented by MWH, on behalf of the City of Miramar. It is the
City’s intent to implement this test plan upon approval by the Florida Department of
Environmental Protection. The estimated schedule for the start of testing activities is March, 1
2010.

The MIT Plan is comprised of two attachments, in addition to the City’s certification statement

and this cover letter. Attachment A provides the MIT procedures and Attachment B provides a
tentative schedule for testing implementation. :

Should you have any questions regarding this submittal, please do not hesitate to contact us at

954- 846 0401 or via email at §g§an‘hgdmm@mwhglobal com,

P I{rmc;pal Hydrogeologlst

Licensed. P;efeas:onal Geologist No. PG 0001575
v eR i e "r
Enclosed: City of Miramar Certification Statement
Attachment A - Test Plan
- Attachment B - Schedule

cc: Distribution List
MWH File: 1007122/3.1.6 & 6.2

490 Sawgrase Corporate Parkway Tel: 454 246 DAY Dativering Innoveiive Projeris end Sodviiens Warldvside
Sude 300 Fax: 9ad 848 0423
Zuntise, FL

333h



City of Miramar

Western Water Treatment Plant MIT Plan
Operating Permit 125256-007-U0
Technical Advisory Committee (TAC) / Distribution List

Mr. Joseph May

FDEP

Underground Injection Program
400 North Congress Avenue
West Palm Beach, FL 33401
Work Phone: 561/681-6691

Fax Phone: 561/681-6760

Ms. Heidi Vandor, P.G.

FDEP

Underground Injection Program
400 North Congress Avenue
West Paim Beach, FL 33401
Work Phone: 561/681-6687

Fax Phone: 561/681-6760

-Hong Guo, P.E.,

Acting Dir. of Public Works/Utilities
City of Miramar

13900 Pembroke Road

Miramar, Florida 33027-3489
Work Phone: 954/538-6888

Fax Phone: 954/538-6842

Carol Vessel

Project Manager

City of Miramar

13900 Pembroke Road
Miramar, Florida 33027-3489
Work Phone: 954/538-6888
Fax Phone: 954/538-6842

Cathy McCarty

FDEP

Underground Injection Program

Mail Station No. 3530

2600 Blair Stone Road

Tallahassee, FL. 32399-2400

Work Phone; 850/487-0505 or
SUNCOM 277-0505

Fax Phone: 850/488-5917 or
SUNCOM 278-5917

Susan Bodmann
MWH Americas, Inc.

480 Sawgrass Corp. Pkwy., Suite 300

Sunrise, FL 333256
Fax Phone: 954/846-0424
Work Phone: 954/846-041
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Utilities Department
13900 Pembroke Road
Miramar, Florida 33027

Phone: (954) 863-6888
TDD: {954) 602-3802
Fax; (954} 602-4710

£

September 8, 2000

Mr. Joe May, P.G.

Program Manager

Florida Department of Environmental Protection
Underground Injection Control Division

400 North Congress Avenue

West Palm Beach. Florida 33401

RE: City of Miramar Western Water Treatment Plant
Injection Wells IW-1 and IW-2
MIT Test Plan UIC Permit 125256-007-U0

Dear Mr. May:

| have reviewed the Test Plan for the Mechanical Integrity Test of Injection Wells
IW-1 and IW-2 prepared by MWH dated August 17, 2009, and in accordance with
Rule 62-528.340(4), F.A.C, provide the following certification:

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 an my inquiry of the person or persons who
manage the system, or those persons direcily responsible for gathering the
information, the information submitted is, to the best of my knowledge and belief,
true, accurate, and complete. | am aware that there are significant penalties for
submitting false information, including the possibility of fine and imprisonment for
knowing viclations.

Please let me know if you have any com'ments or questions. | can be contacted
at (954) 883-6825.

Sincerely,

ong Guo, F"?/

Director of Utilities

Enclosure

HG/krm

cc;  Carol Vassell, City of Miramar
Sangeeta Dhulashia, MWH
Susan Bodmann, MWH
MWH File: 1007122/3.1.2



Mechanical Integrity Test Plan
City of Miramar Injection Wells No. 1 & No. 2

ATTACHMENT A
FIVE YEAR MECHANICAL INTEGRITY TEST PLAN
UIC PERMIT 125266-007-U0

]

The City of Miramar is required to perform Mechanical Integrity Tests (MIT's) to
demonstrate the mechanical integrity of injection wells IW-1 and IW-2 at their Western
Water Treatment Plant. The regular MIT’s, also referred as full MIT’s, are required to
be performed at least once every five years during the life of the injection well. In
addition, due to the major modifications of the injection wells in 2005; interim MIT’s are
also requlred every two and one half years. The modifications for each well consisted of
removing the existing 13.375-inch outside diameter steel injection tubing with a fluid
filled annulus and installing a fully cemented 10.75-inch Fiberglass Reinforced Plastic
(FRP) tubing.

The Notice of Modification Permit number 153722-003-UC (July 18, 2005) required
MIT’s for both injection wells prior to resuming normal operations. The 2005 MIT’s
were performed between August and November. Pressure tests for IW-1 and IW-2
MIT’s were performed August 11, 2005 and November 4, 2005, respectively. Results of
the last five year MIT’s were submitted to FDEP on August 30, 2005 for IW-1 and
December 5, 2005 for IW-2. The latest interim MIT’s were performed in February 2008
with the Interim MIT Final Report acknowledgment letter from FDEP dated July 1,
2008. The schedule basis for this MIT Test Plan is the MIT performed in 2005; therefore,
the test completion date for the two wells is August 11, 2010 and November 4, 2010.
These dates were also prescribed in the last Interim MIT Final Report, submitted to
FDEP on May 9, 2008. As stated in the operating permit number 125256-007-UO, MIT
test reports must be completed and submitted to the Florida Department of
Environmental Protection (FDEP) within three months of the test completion dates.

The City of Miramar Water Treatment Plant (WTP) is located at 4100 South Flamingo
Road, in western Miramar, as shown in the location map in Figure 1. The injection wells
and monitor well are located on concrete pads near the water retention ponds on the
East Side of the property as seen in Figure 2.

In an effort to have the MITs for the WTP concentrate injection wells in the same
schedule to the Wastewater Treatment Plant effluent injection well; the City is planning
to start testing by March 2010. The below listed tests will be performed in order to
comply with requirement specified in the operating permit:
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Mechanical Integrity Test Plan
City of Miramar Injection Wells No. 1 & No. 2

1. A pressure test of the injection tubing, as required by Chapter 62-528.300(6)(b) 1, and
62-528.300(6)(e)FAC.

2, A video television survey through the entire length of each well from the surface to
the base of the injection zone, as required by Chapter 62-528.425 (1)(d) Florida
Administrative Code (FAC).

3. Geophysical logging including temperature log, gamma ray log, and radioactive
tracer survey, as required by Chapter 62-528.300(6)(c)2 FAC. '

4. Five years of collected monitoring data and results for the injection wells, effluent,
and dual-zone monitor well will be submitted in tabular and graphical format. An
interpretation of these data shall also be submitted as per Rule 62-528.300(6)(f), FAC.

5. A report will be submitted to FDEP within three months of testing completion that
will consist of a description of the mechanical integrity testing methods, results, and
an interpretation of the results.

CONCENTRATE DISPOSAL SYSTEM

The City of Miramar concentrate disposal system currently consists of two operational
injection wells, IW-1 (Figure 3) and IW-2 (Figure 4). The wells were constructed to
Class I Industrial injection well standards; and modified as an alternative design to the
standard Class I injection well by cementing the replacement tubing inside the final
casing. Each well has a 16-inch outside diameter steel casing lined with a nominal
10.75-inch (9.76-inch OD, 8.85-inch ID) fiberglass reinforced plastic (FRP) tubing. The
tubing in both injection wells was cemented in place. The wells are currently permitted
at a maximum injection rate of 2.08 mgd (1,444 gpm).
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3,500 Feet ’H . ]E ————— (allapsed Zone
L) -1 s
Nat to Scate
City of Miramar WTP i
@ MWH Injection Well - IW-1 9;'9
Modified
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Mechanical Integrity Test Plan
City of Miramar Injection Wells No. 1 & No. 2

Land Surface %,ﬁ F&
Nominal 48-inch % ) 9?1 Bl &l & 42-inch OD 0.375-inch wall
dinmeter borehole S S| Sel Shid thickness Conduclor Casing
i 1" A Set at 188 fect below pad level
i
B L EYRE
& G| e
Nominal 42-inch s £ . .
diameter borehole ! 34-inch OD 0.375-inch -
o well thickness Surface Casing
3’" ° Set at 1,070 feet below pad leve!
B i 2
K bl
4 A
(|
& Cement
o 7} o
b é% Cement
© .:ﬂ Qa,‘%"
,i
2
5
Nominal 34-inch Esgj; 5 o,
diameter borchole ki v-}% | ;’é:% _ 575 inch wall
_____ b 26-inch OD 0.378-inch wa
USDW 1,790 Feet F thickness Tntermediate Casing
Sct at 2,060 feet below pad level
72 i -
5o ;i
ki | Ige &
10.75-inch FRP Tubing
9,76-inch OD; 8.85-inch ID;
« 0.45-inch wall thickness
oy . Set at 2,967 feet below pad level
4cg” BE i
Nominal 26-inch . A
diameter borehols 16-inch OD 0,500-inch
wall thickness Final Casing
3,007 Feet 2%’ Set at 3,040 feet below pad level
3,040 Feet =
Nominal 16-inch - - : T : ''' _ - Injection Zone Interval
diameter open hole _— e e = e —— = 3,125 to 3,180 feet below pad level
Not to Scale
o City of Miramar WTP Figure
VHATH ~ Injection Well - IW-2 4
: Modified
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Mechanical Integrity Test Plan
City of Miramar Injection Wells No. 1 & No. 2

IW-1

IW-1 has a final casing set and cemented to a total depth of 3,095 feet below land surface
(bls). The injection tubing has a total depth of 3,033 feet bls. The well was originally
completed with a nominal 16-inch diameter open borehole extending from the bottom
of the final casing to approximately 3,500 feet bls. However, during the initial injection
tubing run, the tubing was dropped, sealing the borehole below 3,179 feet bls. Based on
information obtained during construction, the injection zone in IW-1 is located between
3,100 and 3,179 feet bls, and therefore the borehole below 3,179 feet was not reopened.
The average wellhead pressure measured in July 19, 2009 during injection was
approximately 44.5 psi, at an average injection rate of 1,082 gpm.

IW-2

IW-2 has a final casing set and cemented to a total depth of 3,046 feet bls. The injection
tubing has a total depth of 2,967 feet bls. The well was completed with a nominal 16-
inch diameter open borehole extending from the bottom of the final casing to
approximately 3,508 feet bls. Based on information obtained during construction, the
injection zone in IW-2 is located between 3,100 feet bls and 3,210 feet bls. The average
wellhead pressure measured in July 19, 2009 during injection was approximately 46.6
psi, at an average injection rate of 1,163 gpm.

DZMW-1

DZMW-1 (Figure 5) was installed at the WTP site between IW-1 and IW-2. The DZMW-
1 is located 110 feet north of IW-1, and 110 feet south of IW-2. The DZMW was
completed with a nominal 6-inch diameter monitoring casing set at 1,930 feet bls. The
upper monitor zone taps the interval between 1,639 feet bls and 1,738 feet bls. The lower
monitor zone taps the interval between 1,930 feet bls, and 2,005 feet bls. The DZMW-1
was designed and constructed to monitor both IW-1 and [W-2.
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Mechanical Integrity Test Plan
City of Miramar Injection Wells No. 1 & No. 2

Land Surface
Nominal 36-inch
diameter borehole 24-inch OD Surface Casing
Sct at 186 feet below pad level
186 Feot ~mm

Nominal 24-inch —
diameter borchole

Cement

16-inch QD 0,500-inch
wall thickness Intermediate Casing
Set at 1,639 feet below pad level

1,639 Feet

Nominal [6-inch
diameter open hole

<«4— Upper Monitor Zone

1,738 Feet

Cement

6.625-inch OD 0.569-inch
wail thickness Monitor Casing
Set at 1,930 feel below pad levet

1,930 Feet ~——

Nominal 6-inch
diameter open hole

¥

Lower Monitor Zone
2,005 Feet

Nol {o Scale
| City of Miramar WTP
@ MWH ' Dual Zone Monitor Well Figsure
fecsryy Wl Ao DZMW-1
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Mechanical Integrity Test Plan
City of Miramar Injection Wells No,. 1 & No. 2

DETAILS OF THE TESTING

The testing of the two injection wells will include initial performance of a video television
survey to determine if the injection wells need brushing. If the well does require brushing, a
brush will be mounted below the packer and a second video will be conducted to inspect the
casing and determine an appropriate location for the inflatable packer to be used in pressure
testing the well.

After completion of the pressure test to evaluate internal casing integrity, a radioactive tracer
survey (including background gamma ray log) will be conducted to verify the external
mechanical integrity of the cement seal at the base of the casing. A temperature log also will be
performed to evaluate mechanical integrity, as required.

Each well will be tested and completed individually, so at least one well will be kept in service
at all times. A summary of testing is presented below:

Performance of a video survey

Tubing brushing (if necessary)

Re-run video survey (if tubing brushing is petformed)
Perform pressure test

Background temperature and gamma-ray logs
Radioactive tracer survey (RTS)

After the geophysical logging is completed, the first well will be placed back in service and the
testing procedure will be repeated on the second well.

1. Video Television Survey: The following procedure will be used for the videp
television survey of the injection wells, A 6-inch diameter stripper head assembly
will be bolted to the well head assembly above the existing gate valve. The
assembly will have the ability to house the television camera between the gate
valve and the pack-off assembly mounted in the stripper head and will include a
tee and a 2-inch diameter valve. The camera will be centralized using spring
type centralizers to permit entry through the wellhead valves,

Prior to performance of the survey, fresh water from a fire hydrant located on the
plant property will be introduced into the well through the 2-inch diameter valve
located on the stripper head assembly. A check valve and totalizing flowmeter
(provided by the City) will be placed in line to prevent backflow from the well
into the fresh water source utilized for testing. An estimated total of 30,000
gallons of potable water will be pumped into the well prior to testing (three well
volumes) to provide clarity for the survey. If, upon entering the well with the TV
camera and after pumping the specified quantity of potable water, the well is not
clear, water will continue to be pumped during the video television survey.
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Mechanical Integrity Test Plan
City of Miramar Injection Wells No. 1 & No, 2

A qualified service company will perform the video survey. The survey will be

- used to obtain information about the condition of the injection tubing. The video
will also be used to observe the condition of areas where it would be
inappropriate to inject the iodine tracer used in the radioactive tracer survey
(RTS) test. Qualified personnel will witness the entire video survey.

2. Tubing Cleaning (optional): If during the performance of the video survey the
concentrate well tubing is found to be covered with a deposit that will interfere with
testing or with continued operation of the well, the tubing shall be cleaned using a
hydro jet or casing brush. The procedure is summarized below:

a. After the well has been taken out of service, the well shall be “killed” and the
wellhead disassembled. A drill rig shall be mobilized over the well and the
cleaning string assembled and inserted into the well. The tubing shall be
cleaned from land surface to the base of the casing. During cleaning, the
waste products generated by the operation shall be circulated out of the well
and disposed in accordance with applicable waste management regulations.

b. After the completion of tubing cleaning, the well will be purged by allowing
the well to backflow under artesian pressure or by air development. Debris
generated from the cleaning operation will be collected at land surface and
disposed of in accordance with all applicable waste management regulations.

3. Pressure Test. The following procedure will be used for the pressure test of the
injection well.

a. The stripper head assembly used for the TV survey will be removed from the
well, and the well will be "killed" by pumping dense saline fluid into the well
below the valve to lower the artesian head created by the injected effluent.
The remaining portion of the wellhead, including the tee, if necessary, can be
removed to accommodate the drill rig. '

b. A temporary wellhead then will be placed on the well for use during pressure
testing. The temporary wellhead will provide access to run the packer into
the well, and also provide an airtight seal. A pressure gauge, measuring 0 to
200 psi with a maximum of 1 psi increments that is accurate to one quarter of
one percent of full-scale deflection will be mounted on the temporary
wellhead. The gauge will have previously been calibrated. Calibration will
have been conducted on the gauge within a period of three months prior to
the date of use. Calibration data will be submitted to FDEP prior to testing.

¢. The packer will be run as close to the bottom of the injection tubing as
possible and seated against the tubing. Selected depths will be determined
based upon the results of the television survey, but target depths have been
selected. It is desired to install the packer within the lowermost joint of FRP
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Mechanical Integrlty Test Plan
Clty of Miramar Injection Wells No. 1 & No. 2

tubing on each of the wells. On IW-1, the packer will be run to within 30 feet
of the bottom of the FRP tubing (between 3,001 feet and 3,028 feet bls). On
IW-2, the packer will be run to within 30 feet of the bottom of the tubing
(between 2,937 feet and 2,967 feet bls). The final packer setting depths will be
selected based upon the video television surveys.

~ d. The pressure in the well will be increased to approximately 130 psi, using a
full column of fluid. The selected pressure is in excess of 1.5 times the
maximum expected injection pressure of 86 psi. Pressure readings will be
recorded every minute for a one-hour period. Qualified MWH personnel will
record the readings. The results will be certified by a Licensed Florida
Professional Engineer. MWH understands that the pressure must not vary by
+ 5 percent during the one-hour testing period and that the FDEP expects to
be present to witness the performance of the pressure test. The FDEP will be
notified at least 72 hours prior to beginning the test and the testing will be
performed during normal business hours (8AM to 5PM) Monday through
Friday, except legal holidays.

e. Water will be collected from the wellhead during depressurization and the
quantity of the recovered water will be recorded. The pressure gauge will be
inspected to verify that the pressure reading has returned to 0 psi.

f. In the event that the pressure in the casing cannot be maintained, and after
thoroughly investigating the accessory surface piping and appurtenances to
assure that the leak is in the well, the packer will be placed at a different
depth, and the test will be repeated. Upon completion of a successful
pressure test, the testing assembly will be removed from the well and the
annular pressure compensation system re-assembled.

g. Upon conclusion of pressure testing, the testing assembly and equipment will
be disassembled and removed from the well and the wellhead re-assembled
and prepared for return to service. The saline fluid used to "kill" the well will
be flushed from the tubing,

4. Radioactive Tracer Survey (RTS) and Temperature Log. Geophysical logging
services for the high resolution temperature log and radioactive tracer survey
will be provided by a service company qualified and experienced in the
performance of this work, possessing appropriate certifications for the handling
and use of radioactive tracers. This service company will also be subcontracted to
the drilling contractor. All depths in the discussion below, in connection with
the radioactive tracer tool positioning, specifically refer to the location of the
ejector port on the radioactive tracer tool.
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Mechanical integrity Test Plan
City of Miramar Injection Wells No. 1 & No. 2

FDEP staff will be notified in order to be present to witness the radioactive tracer
survey. The RTS will be conducted during normal business hours, Monday
through Friday, except legal holidays. FDEP will be notified at least 72 hours
prior to the test and the start of testing will be in accordance with the timing
requirements set out in the operating and operational testing permits. RTS and
high resolution temperature log procedures will begin after “kill” fluids have
been flushed from the well and the well has been shut down for a minimum of 12
housrs.

. Background Geophysical Logging: Background temperature and gamma ray
logs will be run in the well. The logs will be run over the entire length of the
well, including the open hole interval where obstructions do not preclude the
tools passage. The temperature log will be run first, from the top to the bottom of
the well, as 50 not to disturb the water column. The gamma ray log will either be
run with the temperature log in the downward direction or may be run upward
from the bottom of the well to the top, The logs will be used for comparison
during radicactive tracer surveying. The high-resolution temperature log will
include a plot of differential temperature for ease of comparison. As casing
collar locator will also be run with these logs to accurately reference the bottom
of the casing.

. RTS: An RTS will be performed in the injection well after the above-described
logs. The tool used for testing will be configured according to information to be
supplied by the contractor performing the logs.

Below is a list of the different phases of RTS that will be performed. Actual
injection quantities will be determined in the field. In order to maintain
buoyancy resulting from the “fresh water bubble” only potable water will be
used for all casing flushes. The minimum volume of potable water to be used to
flush the tubing is 4,800 gallons, This volume is equivalent to the volume of 500
linear feet of injection tubing and will adequately displace tracer material.

1)  First Low Flow Dynamic Testing: The low flow portion of the RTS will
consist of the dynamic or pumping portion of the survey. A velocity of
less than 5 feet per minute (fpm) is proposed for the dynamic portion of
the test. This would require a rate of less than 11.78 gpm to be injected
into the well during the survey. A totalizing flowmeter, measuring 0 to
500 gpm will be mounted on the water supply connected to the wellhead.
The flowmeter will be accurate to 0.25 percent of full scale. The
flowmeter will be calibrated within a three-month period before use and
calibration records will be submitted to the FDEP. Potable water from the
same source as the used for the video survey would be used for this
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Mechanical integrity Test Plan
City of Miramar Injection Wells No. 1 & No. 2

portion of the test. A backflow preventer would be placed in line before
the point of injection into the well.

a)  After establishing flow of water into the well, the RTS tool will be
placed at a depth of approximately five feet inside the final casing
(3,090 feet in IW-1 and 3,041 feet in IW-2), and a slug of 1 to 2
milliCuries (mCi) of medicinal-grade radioactive Iodine™ will be
ejected. The iodine will be used within one half-life of its assay
date. The tool will remain in place for a period of approximately
one-hour and the three gamma ray detectors in the “time drive”
mode will record the movement of the slug. The log will include
the time of injection and the amount injected.

b)  After the one-hour monitoring period, a log out-of-position (LOP-1)
will be performed between the ejection point and a minimum of
200 feet above the highest point of detection.

¢)  Upon completion of logging, the casing will be completely flushed
utilizing the injection well pumps.

d)  After flushing, the tool will immediately be run to the base of
casing, then the interval between the injection point and 200 feet
above the highest point of detection of lodine*” will be logged (the
after flush pass).

2) Second Low Flow Dynamic Testing: The process described above for the
low flow dynamic log will be repeated to include a second log out-of-
position (LOP-2), a casing flush, and an after-flush pass. A slug of tracer
of 1 to 2 mCi of radioactive Iodine™ will be used during this repeat
dynamic test.

If during the testing of the well, no apparent anomalies appear that may indicate a
lack of mechanical integrity in the injection well, the test will be concluded.

In the event that tracer is detected at the upper gamma ray detector during the one
hour monitoring period (first low flow dynamic testing) the operator will
immediately log out of position upward and note the top of the tracer migration.
The upper detector will then be positioned approximately 20 feet above the
indicated top of the tracer material and time-drive monitoring will be resumed for
the remainder of the monitoring interval. This step will be repeated if the tracer slug
is again detected by the upper gamma detector. This should enable the tracer slug
to be followed as it moves uphole behind the final casing and keep the upper
detector from being stained. At the end of the monitoring interval the tool will be
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Mechanical Integrity Test Plan
City of Miramar Injection Wells No. 1 & No. 2

raised at least 200 feet above the highest point where the tracer was detected for the
log out of position and log after flush steps of the RTS.

If tracer movement is observed on the upper gamma ray detector during repeat time
drive (second low flow dynamic testing), operator would then log out of position
upward and note top of the tracer migration. The upper detector will then be
positioned approximately 20 feet above the indicated top of the tracer material and
time-drive monitoring will be resumed for the remainder of the monitoring interval.
This step will be repeated if the tracer slug is again detected by the upper gamma
detector. This should enable the tracer slug to be followed as it moves uphole behind
the final casing and keep the upper detector from being stained. At the end of the
monitoring interval the tool will be raised at least 200 feet above the highest point
where the tracer was detected for the log out of position and log after flush steps of
the RTS, The operator will log through the tracer as many times as needed to
determine the extent of possible channeling. The last pass shall be run high enough
to be sure the slug is no longer detectable.

After the RTS is complete, the remainder tracer material will be dumped below the
base of the final casing and above the uppermost flow interval of the injection zone.
A final gamma ray log will be conducted from the total depth of the well to land
surface. The well will be flushed with 3 to 5 volumes of potable water. The wellhead
assembly will be completely re-assembled and the well placed back in service.

Review of Monthly Operating Report Data

Five years of data collected from the initial background sampling to present including
monitor well water quality, effluent water quality, effluent flow data, specific injectivity
test data, and pressure information for both injection wells and the dual zone
monitoring well will be presented in a tabular and graphical format as part of the MIT
Report.
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Mechanical Integrity Test Plan
City of Miramar Injection Wells No. 1 & No. 2

ATTACHMENT B
MECHANICAL INTEGRITY TESTING PLAN SCHEDULE

The estimated time of the performance for individual portions of the testing are as follows:

1. TV Survey

¢ Mobilize drill rig | 1/2 day

» Prepare wellhead; set stripper head assembly; and pump water clear 1/2 day
e Perform television survey; disassemble : 1 day

Total Time 2 days

2. Casing Cleaning {optional)

» Mobilize drill rig; prepare well head; “kill” well ' 1day

e C(Clean casing 1 day

* Reassemble wellhead; place well back into service 1 day

* Re-Run TV Survey ' 1day

Total Time 4 days

3. Pressure Test

¢ Inflate packer, perform preliminary pressure test 1 day
* Perform pressure test; de-pressurize and remove piping 1 day
» Reassemble wellhead; place well back into service 1 day

Tatal Time 3 days

4. Radioactive Tracer Test and Gamma Logs

» Set stripper head assembly 4 hours
* Rig up; perform temperature and Gamma logs 5 hours
» Perform static radiocactive tracer survey (RTS) 2 hours
¢ Perform dynamic RTS 4 hours
* Flush, background check 2 hours
¢ Rig down; reassemble wellhead 4 hours

Total Time 21 hours (2 days)
For Each Well:
Total Estimated Testing Duration 7 days

Total Estimated Testing Duration including Casing Cleaning 11 days
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FDEP Approval Letter




. harlie Crist
Florida Department of ek e
Environmental Protection P r—
Southeast District Lt. Governor

400 North Congress Avenue, Suite 200 _
West Palm Beach, Florida 33401 Michasl W, Sele
Secretary

ELECTRONIC CORRESPONDENCE

19 November 2009

Hong Guo, PE, DEE BROWARD COUNTY

Director of Utilities, UIC - City of Miramar Western WTP
City of Miramar FILE: 125256-007-U0

13900 Pembroke Road Injection wells IW-1, IW-2

Miramar, FL 33027

RE: Mechanical Integrity Testing (MIT) Plan
Deep Injection Wells, IW-1 and IW-2

Dear Ms Guo:

The Florida Department of Environmental Protection (Department or FDEP) acknowledges the receipt of
your Mechanical Integrity Testing Plan for injection well IW-1, on September 10, 2009, for the above
referenced facility.

Based on information provided and after review and receipt of comments from the UIC Technical Advisory
Committee (TAC), the Department concurs with the plan submitted for the demonstration of
mechanical integrity.

If you have any questions, please contact Heidi Vandor, PG at 561/681-6687 or myself at 561/681-6691.
When referring to this letter, please reference the above date and file number. In addition, please provide
a comprehensive distribution list with each submittal.

e

seph May, PG
rogram Manager
Underground Injection Control

JRM/HV

cc:  Joe Haberfeld, FDEP/TLH Cathy McCarty, FDEP/TLH Susan Bodman, MWH
Heidi Vandor, FDEP/WPB
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Injection Well IW-1

Vidéo Survey



MWH

CITY OF MIRAMAR
WESTERN WATER TREATMENT PLANT
INJECTION WELL IW-1
10.75-INCH FRP TUBING & OPEN HOLE VIDEO SURVEY
‘May 17, 20100 — 3,119 feet bis

(fE:tplg?s) Description
0 Begin video. Pad Level.

55 Tubing threaded connection to welthead adapter

35.9 Tubing threaded connection. Visibility is fair to good.
Minor buildup on tubing wall.

64.4 Tubing threaded connection. Visibility is fair to good.
Minor buildup on tubing wall.

94.4 Tubing threaded connection. Visibility is fair to good.
Minor buildup on tubing wall.

122.4 Tubing threaded connection. Visibility is fair fo good.
Minor buildup on tubing wall.

1562.9 Tubing threaded connection. Visibility is fair to good.
Minor buildup on tubing wall.

182.4 Tubing threaded connection. Visibility is good. Minor

: buildup on tubing wall.

210.8 Tubing threaded connection. Visibility is good.” Minor
buildup on tubing wall.

241.2 Tubing threaded connection. Visibility is good. Minor
buildup on tubing wall.

270.4 Tubing threaded connection. Visibility is good. Minor
buildup on tubing wall.

299.9 Tubing threaded connection. Visibility is good.

3284 Tubing threaded connection. Visibility is good.

358.4 Tubing threaded connection. Visibility is good.

387.9 Tubing threaded connection. Visibility is good.

417.6 Tubing threaded connection. Visibility is good.
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Depth
(feet bls)

447 9
476.1
505.8
534.5
564.6
594.4

623
652.9
681.9
7115
740.3
770.2

798
824.9
858.7
888.2
917.9
947.6
976.8

1,005.7

1,035.8
1,064.4

1,094.9

1,123.4
1,152.9

Description

Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing thre.aded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
TUbing threaded connection.
Tubing threaded connection.

Tubing threaded connection.

2010-0516 IW-1 Video Svy 10.75inFRP.doc

Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visihility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
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Depth
(feet bls)

1,182.6
1,211.9
1,241.9
1,270.4
1,299.8
1,328.7
1,358.6
1,387.4
14165
1,446.2
1,476.2
1,505.1
1,534.3
1,564.9
1,593.4
1,622.8
1,653
1,683
1,712
1,741
1,771
1,799.8
1,829.4
1,859
1,888.7

Description

Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection,
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.

Tubing threaded connection.

Tubing threaded connection.

Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.

Tubing threaded connection.

- Tubing threaded connection.

Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.

Tubing threaded connection.

2010-0516 IW-1 Video Svy 10.75inFRP.doc

Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visihility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibiiity is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
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Depth
(feet bls)

1,917.8
1,947.5
1,977
2,006.2
2,035.8
2,085.7
2,004.8
2,124.5
2,153.9
2,183.5
2,212.9
2,242.7
2,271.9
2,301.4
2,1332
2,360.2
2,389.1
2,418.9
2,450
2,477.6
2,507.1
2,536.9
2,568
2,596.4
2,625.9

Description

Tubing threaded connection
Tubing threaded connection
Tubing threaded connection
Tubing threaded connection
Tubing threaded connection
Tubing threaded connection
Tubing threaded connection
Tubing threaded connection
Tubing threaded connection
Tubing threaded connection
Tubing threaded connection
Tubing threaded connection
Tubing threaded connection
Tubing threaded connection
Tubing threaded connection
Tubing threaded- connection
Tubing threaded connection
Tubing threaded connection
Tubing threaded connection
Tubing threaded connection
Tubing threaded connection
Tubing threaded connection
Tubing threaded connection
Tubing threaded connection

Tubing threaded connection

2010-0516 IW-1 Video Svy 10.75inFRP.doc

. Visibility is good.
. Visihility is good.
. Visi.bility is good.
. ‘Visibility is good.
. Visibility is good.
. Visibility is good.
. Visihility is good.
. Visibility is good.
. Visibility is good.
. Visibility is good.
. Visibility is good.
. Visibility is good.
. Visibility is good.
. Visibility is good.
. Visibility is good.
. Visibility is good.
. Visibility is good.
. Visibility is good.
. Visibility is good.
. Visibility is good.
. Visibility is good.
. Visibility is good.
. Visibifity is good.
. Visibility is good.

. Visibility is good.
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Depth
(feet bls)

2,655.3
2,684.8
2,714.4
2,7436
2,773.9
2,802.3
2,832.3
2,861.4
2,890.3
2,918.7
2,947.6
2,976.8
3.005.2
3,028.2
3,031.5
3,035.5
3047
3,052.6

3,096
3,119.5

Description

Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.

Tubing threaded connection.

Visibility is good.
Visibility is good.
Visibility is good.

Visibility is good.

Visibility is good.

Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.

Visihility is good.

Minor cement on tubing sidewall

Bottom of FRP tubing. Side view shows clean FRP edge.

16-inch casing not readily identifiable.

16-inch casing looks like a hole in the casing.

hole.

Bottom of 16-inch casing not identifiable.

Hole bridged with debris. Opening on side of hole.

2010-0516 IW-1 Video Svy 10.75inFRP.doc

~ Remains of original tubing cement basket plastic across
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Injection Well TW-2

Videol SilfVey



Depth
(feet bls)

0

37.8

65.7

094.7

123.5

153.0

182.6

211.6

241.2

270.5

300.0

329.5

358.9

367.2

417.6

MWH

CITY OF MIRAMAR

WESTERN WATER TREATMENT PLANT

INJECTION WELL IW-2
10.75-INCH FRP TUBING & OPEN HOLE VIDEO SURVEY

May 24, 2010

0 - 3,152 feet bls

Description

Begin video.

Tubing threaded connection.

coating on fubing wall,

" Tubing threaded connection.

coating on tubing wall.

Tubing threaded connection.

coating on tubing wall,

Tubing threaded connection.

coating on tubing wall.

Tubing threaded connection.

coating on fubing wall.

Tubing threaded connection.

coating on tubing wall.

Tubing threaded connection.

coating on tubing wall.

Tubing threaded connection.

coating on tubing wall.

Tubing threaded connection.

coating on tubing wall.

Tubing threaded connection.

coating on tubing wall.

Tubing threaded connection.

coating on tubing wall.

Tubing threaded connection.

coating on tubing wall.

Tubing threaded connection.

coating on tubing wall.

Tubing threaded connection.

coating on tubing wall.

2010-0524 1W-2 Video Svy 10.75inFRP.doc

Visibility is good.
Visibility is good.
Visihility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.

Visibility is good.

Minor

Minor

Minor

Minor

Minor

Minor

Minor

Minor

Minor

Minor

Minor

Minor

Minor

Minor

Page 1 of 5



Depth
(feet bls)

447 1
476.3
505.7 |
5351

564.7
594.2
623.9
653.4
682.8
7124
741.8
770.9
800.4
828.7
857.6
887.2
916.7
9451
973.9
1,002.8
1,031.8
1,060.8
1,090.3
1,1194

Description

Tubing threaded connection.
coating on tubing wall.

Tubing threaded connection.
coating on tubing wall.

Tubing threaded connection.
coating on tubing wall.

Tubing threaded connection.
coating on tubing wall.

Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection,
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.

Tubing threaded connection.

Tubing threaded connection.

Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tu'bing threaded connection.

Tubing threaded connection.

2010-0524 FW-2 Video Svy 10.75inFRP.doc

Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.

Visibility is goecd.
Visibility is good.
Visibility is goold .
Visibility is good.
Visibility ié good.
Visibility is good.
Visibility is good.
Visibility is good.
Visihility is good.
Visibility is good.

Visibility is good.

Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good-
Vi:sibility is good.

Minor

Minor

Minor

Minor

Page 2 of 5



Depth
(feet bls)

1,147.2
1,176.4
1,206.3
1,235.5
1,265.2
1,294.8
1,323.8
1,353.1
1,382.8
1,412.6
1,441.8
1,471.6
1,500.9
1,530.1
1,650.8
1,688.9
1,618.9
1,647.9
1,677.3
1,707.3
1,736.3
1,765.8
1,795.3
1,825.6
1,854.3

Description

Tubing threaded connection.
Tubing threaded connection,
Tuhing threaded connection.
Tub'ing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.

Tubing threaded connection.

2010-0524 IW-2 Video Svy 10.75inFRP.doc

Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is goed.
Visibility is goed.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.

Page 3 of 5



Depth
(feet bls)

1,883.7
1,913.6
1,943.2
1,971.0
2,000.6
2,029.3
2,058.9
2,089.8
2,117.8
2,147.5
2,176.8
2,206.8
2,235.9
2,265.8
2,294.9
2,324.6
2,353.4
2,383.2
2412.8
2,441.8
2,471.8
2,500.7
2,630.7
2,560.1
2,589.2

Description

Tuhing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tuhing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.

Tubing threaded connection.

2010-0524 IW-2 Video Svy 10.75inFRP.doc

Visibility is good.
Visibility is good.
Visihility is good.
Visihility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
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Depth

(feet bls)

2,618.9
2,647.8
2,676.8
2,706.7
2,735.7
2,765.7
2,794.8
2,823.7
2,852.9
2,882.4
2,911.8
2,941.9
2,970.4
2,977.1
2,995.7
3,001
3,006
3,044.9
3,061
3,067
3,008
3,101
3,107
3,151.8

Description

Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection;
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connaction.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Tubing threaded connection.
Bottom of FRP tubing.
16-inch casing highly scaled.
Criginal liner packer hanger.
Threads visible.

Threads visible.

Bottom of 16-inch final casing
Formation .Opening.

Vertical Fractures.

Low visibility.

Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visibility is good.
Visihility is good.
Visibility is good.
Visibility is good.

Flow visible. Fair to low visibility.

Flow visible. Good visibility.

Bottom of hole.

2010-0524 TW-2 Video Svy 10.75inFRP.doc
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Appendix C

Hydrostatic Pressure Tests



Pressure Gauge Certificate of
Calibration




’ ~ ' 5-@-10
Certificate of Calibration Scomided S

S | \0ONZZ
6ZONE Ozone !ndustrles Inc

. NDUSTRIES .
~ ORPORATION Precision Measurement Equipment Division

o’ 15465 PINE RIDGE ROAD
FORT MYERS, FL 23908

Purchase Order &
OZONE INDUSTRIES INC . OUNGQUIST BROTHERS, INC.
15551 PINE RIDGE RD, 15465 PINE RIDGE RD. :
FORT MYERS FL 33908 FORT MYERS, FL 33908 '

Descrlton PRESSURE GAUGE

Manufacter: MCDANIELS Cal Date: 5/13/2010
Model Numbear:  200PS] Cal. Due Date: 11/13/2010
Part Number: N/A Cal. Interval 6 MONTHS
Range: 0-200 PS! Received: [N TOLERANCE
Calibration Result: PASS

Serial Number: 040405-1 Environmental Conditions: 84 DEG F /85% H

Customer ILD.: Performed By: C.L.W.

Cust. Barcode: N/A

Cust. Logation: N/A Procedure: STANDARD

- Specifications: +/- 0.25% FS

Thisis to cerfify thet the above listed instrument mests or exceeds a1l speciizations at stated in the refaranced procedure at the paints tested (unless otherwise noted), It has been Calibrated using

measurement standards traceabla to the Nat| Ingtitute of Standards amd Technalogy {NIST), or 1o NIST accepted Intrinsic standards of measurement, or darived by the ratlo type of self-calibration
techniquas. This catibration Is i accordance with Ozone tadustries, tnc Quallty Assurance Manual. Any number of factors may cause the cafibratlon item ta drift out of calibration before the
recommended Interval has axpired,

.THIS UNIT WAS FOUND TO BE IN TOLERANCE ATTHE TIME OF CALIBRATION.
PERFORMED ROUTINE CALIBRATION / CERTIFICATION,

! [ 2] g [] " l‘n 3 4 N i
Company. 1.D. Descnptmn Last Cal. Cal. Due Date
OZONE Al1731 EATON UPC5000 PNEUMATIC CALIBRATOR 11/30/2009 .11/30/2010

—_
A

A
i report may not be reproduced, except in full, unless permission for the publication of an approved abstract Is obteined in writing from Ozone Industrles, Inc.

Lo L. Ozone industries, Inc. - 15551 Pine Ridge Rd - Fort Myers, FL 33908
' Tel: 239-433-3400 - Fax: 239-489-3877




/(-\‘
L\\ .

e el e e

] W

ol T S DB

6ZOI‘I~T’E

MiP L PG RATTIO K-

13465 PINE RIDGE ROAL
PORT MYERE, FL 31908

PH: 239-433-3400
FAX: 239-488-3877 .

L P TRy ywe

CONTROL NO: 040405-1

D 1= TP

GUSTOMER: YRI315465

CALIBRATION DATA FORM

MFR; MUDANIELS DESCRIPTION PRESSURE GALGE
MODEL NO: 1200 Pt L25% TECHNICIAN: e

SERIAL NGs 0404951 CAL DATE: 05/33/10

CUsT. {D: DLUE DATE: 11/13/10

* |E O "AS LERT" HEARING IS SHOWN ON THIS CHART, IT MEANS THE UNIT WAS IN TOLERANCE AND THERE WERE NO

ADIUSTMENTS MADE TO 1T,

RANGE: T 0-200P51
-t

NOMINAL AS FOUND A% LEFT . oW UMIT HIGH LIMIT

20 394 358 405
80 8045 79.5 E0.5
120 120 118,5 1205
160 1595 .- 3555 260.5
200 2004 1995 200.5

.‘J

!

Drons tndustries, fnc, - 15353 Pine Ridge Rel - Fort Myars, FL 33308
Tel; 239-433-3400 - Fax: 239-489:3877
[Date of lssue; 05/23/10 Page 2 of 2 1

(O A



Injection Well IW-1

Hydrostatic Pressure Test



D @ MWH IW-1 PRESSURE TEST DATA

DATE: May /? 2010
CITY OF MIRAMAR WTP CONCENTRATE INJECTION WELL SYSTEM
JOB NUMBER: ~ 1007122
CONTRACTOR: Youngquist Brathers, Inc.
PROJECT MGR: Sangesia Dhulashia

Sysan Bedrnanp

OWNER: . Gity of Mramer NITIAL PRESSURE: / 49,7
START TIME: (5? AQ ‘ GAUGE SERIALNUMBER: (3 L OC/OS — ]
FINISH TIME: 1oL o CALCULATED VOL.: ' ;QQ 0 .
CASING SIZE: 10.75 FRP (8.85 |D) OBSERVED VOL.: ZS5aad
. ==
TIME MTSJ?ES : Pmigss]l)JRE ' '725-(’ COMMENTS
O?l{? 0 147- 2 Oi O
A s| _ J47. 0.2
59 w0 JHE. 6.4
JOoY. 5. (4.5 O F
/009 af _ [4£.0 1.2
1604 25 [46.0 L2
D R 777, 2 ™ . - 1.7
: . [0 s [45.0 23
| o] |- w  [45.0 R
1034 a5 JHLE 2.0
/039' 50 J Wr?/ 51/)
o | sl /Y40 38
1049 o 1940 3.8
PRESSURE BLEED-OFF
TIME PRESSURE VOLUME {GAL} CUMMULATIVE VOLUME {GAL) COMMENTS
[05p | /44 0 ga
GIA ga_a.ﬂ
0t O # S gal 7
Witnessed by: Heidi Vandor 3z - | .
FDEP :
i

‘ MWH
: : - Ié& f’ﬁ[‘_/ﬂf‘

O . YBI ‘

¥

P :

Observer's Initlals: R
IRM NO. 03-03 _Page 1'of 1



Injection Well IW-2

Hydrostatic Pressure Test



@ vwn
O

CITY OF MIRAMAR WTP CONCENTRATE INJECTION WELL SYSTEM

JOB NUMBER:

1007122

CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MGR: Sangeeta Dhulashia

IW-2 PRESSURE TEST DATA

DATE: 5/26/2010

CWNER: - Cvoliiene INITIAL PRESSURE: 138
starTTIME: ] 24 5 GAUGE SERIAL NUMBER: & S O0H 05 ~ |
FNSHTIME: [/ B4IS5 CALCULATED VOL.: F.94llers 5
CASING SIZE: 1075 FRP (.85 ID) OBSERVED VOL.: 6 3;#/::&» £
TOTAL PRESSURE
TIME MINUTES _(PsY COMMENTS
1298 of )35 G prler: AQS D
1250 sl 135, 2. Fhefer SIS 238)
1255 1] 135,00 d
} 200 15] |54, F
1da5 20 1> 4.5
/3]0 25 {340
Y sl 134.0
}?)?,0 35 ’ 33!! 8
325 s I¥3.5
/1530 as| 13D 2-
f3 11: 50 ‘,33;0
1340 56| 13,0
IPYS | 15245
PRESSURE BLEED-OFF ]
TIME PRESSURE VOLUME (GAL) CUMMULATIVE VOLUME (GAL) COMMENTS
1345 19 5 J""
| D [ &
Witnessed by: Heidi Vandor
FDEP
Jobn Largey
MWH
ks Carker
YBI
Observer's Initials:
\RM NO. 03-03

Pag

of 1



Appendix D

Radioactive Tracer Survey



Flow Meter Certificate of Calibration
and Radioactive Tracer (I1131) Assays




J

WATER METER

Soomtodl S-20-10O
41212010

ACCURACY TEST REPORT

MAKE

SERIAL #

LOW
FLOW

INT.FLOW

HIGH
FLOW

25_

5528961

88.4

1001

USG

100.5

M.

METERS

8 GPM

65 GPM

wo|~|olo]| &) 3%

USAGE

2285400

MASTER
MIETER

101 Regency Parkway
Mansfield, Texas
817-842-8000

(800) 7656518

FAX# 817-842-8100
RMA# 23427

CUSTOMER: YOUNGQUIST BROS. INC

TEST DATE: 41212010

TESTER: STEVE WHITE

NOTE:
Accuracy limits according to
AWWA C708-96

* 97% - 103% for Low Flows

* 98.5% - 101.5% for Intermediate

and High Flows

* Accuracy limits for meters removed
from service according to M-6 Manual

Table §-1

*90% - 103.0% for Low Flows

*98.5% - 101.5% for Intermediate

and High Flows
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AX#376682
|~ 181 Liguid
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06/20/2010_11:00
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"| Patient : MEDICINAL GRADE
| Produst 2 1=131 Liquid
‘[Procedua ———: Plne Leak Tesl
| Physiofan—: Edward X, Callahan
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IW-1 High Resolution Temperature
and RTS Log
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All interpretations are cpinions based on inferences from electrical or other measurements and we cannot and do not guarantee the accuracy or correciness of any
interpretation, and we shall not, except in the case of gross or willful negiigence on our part, be liable or responsible for any loss, costs, damages, or expenses incurred or
sustained by anyone resuliing from any interpretation made by any of our officers, agents or employees. These interpretations are also subject to our general tarms and
conditions set out in our current Price Scherlule.
o Comments o ) )
YOUNGQUIST . o
BRCOTHERS, Inc I E M P E |F{/\ I UI R E-
| : -
éﬂ% GECOPHVSIZAL LOGGING DIVISION
Database File: miriwtro.db
Dataset Pathname: miramar20/temp
Fresentation Format: temp
Llataset Creation: Thu May 20 16:49:12 20110 by Log Open-Cased 080629
Gharted by: Depth in Feet scaled 1:600
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