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SECTION 1

Introduction

1.1 Project Background

The Gasparilla Island Water Association, Inc. (GIWA) operates a 0.50-mgd conventional
color removal facility and a 0.75-mgd reverse osmosis (RO) water treatment plant (WTP) to
provide potable water to the surrounding community. The RO WTP treats brackish
groundwater extracted from a well field located near the existing facility. GIWA operates a
Class I injection well for disposal of the brine concentrate produced at the RO WTP. This
injection well, referred to as RO Injection Well 1 (RO IW-1) operates under the conditions of
the FDEP Operating Permit No. 43980-012-UO. Figure 1-1 shows the location of the RO WTP
and the location of the injection well RO IW-1.

The injection well was installed in 2001 and was constructed with a 30-inch diameter steel
surface casing set to a depth of 375 feet below land surface (bls), a 20-inch diameter steel
intermediate casing set to a depth of 650 feet bls, a 12-inch diameter steel final casing, set to
a depth of 1,491 feet bls and a 6-inch diameter fiberglass reinforced plastic (FRP) tube
installed to 1486 feet bls. The open borehole of the well was drilled to a total depth of 1,700
feetbls. A completion diagram of RO IW-1 is included as Figure 1-2.

Injection of brine concentrate occurs through the nominal 6-inch diameter FRP injection
tubing. The FRP injection tubing is seated with a positive seal packer (PSP) system
manufactured by Younquist Brothers, Inc (YBI). The PSP is located five feet above the base
of the steel 12-inch diameter final casing, at a depth of 1,486 feet bls. The sealed annular
space between the 12-inch diameter casing and the 6-inch diameter FRP tubing is filled with
a corrosion inhibiting fluid. During injection, the annular fluid pressure is maintained 5 to
10 pounds per square inch (psi) above the injection pressure. The annular monitoring
system continuously records the annular fluid pressure in accordance with the operating -
permit to confirm the absence of leaks in the casing or the injection tubing.

The Florida Department of Environmental Protection (FDEP) requires Class I injection wells
to demonstrate mechanical integrity (MI) as specified in the Florida Administrative Code
(FAC) Chapters 62-528.300(6) and 62-528.425(1). Mechanical integrity testing is completed
every five years and is demonstrated by the absence of any leaks through the injection well
casing, tubing, or packer (internal MI) and the absence of vertical fluid movement through
channels adjacent to the injection well casing (external MI).

The first demonstration of mechanical integrity was performed on this well in 2001 as part
of construction. Internal mechanical integrity was demonstrated on June 6t, 2001 with an
annular pressure test. External mechanical integrity was demonstrated on September 18t,
2001 with a radioactive tracer survey.

The second demonstration of mechanical integrity was required in 2006. CH2M HILL was
retained by GIWA to develop and conduct the 2006 mechanical integrity test procedures.
The work included developing an approved testing program, assisting GIWA in obtaining
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contractors to perform the necessary testing, coordinating each testing event with the FDEP,
supervising the testing activities, interpreting data, and preparing this engineering report.

12



161084 RE.O1 12/01 WI22001001TPA

Charlotte
County

Sy & A & 5
r‘jwj’/ /}7 2, VA l
7 4

")} Legend
’: —— GIWA Property Line |

Alor T
ater—g: Linwood Rd.
reatment Plant ,;’ i

5 )

e T
/ oM=DW2 (Abandoned), / |

B Z A B
ey

DW3 (Abandoned)o |
L L. TS
£Dual Zone Monitor Well}—

“injection Well—| f
SFacilities Site ]

3 W= DZMW-1, IAMW-1
BQJWJ S_Z(&E‘T/// 4 /k)é 7
V*: fbf / ~ e ) ql 4%
}——{ MO Sk 1: 0 Dl 48 E WM
Scale in Feet USGS Quads:
E: JObeag,LFL -g1972
acida, FL - 1987
1080 2100 e G oreia SW, L - 1972 FIGURE 1-1

0
CH2Z2NMNIHILL  Ergewod FL-107 GIWA RO WTP and RO IW-1 Facilities Location



161084,RE.01 12/01 W122001001 TPA

o Shallow Zone Deep Zone
Depth Injection Well Monitoring Well Monitoring Well
Beou_ (RO IW-1) (SZMW-1) (DZMW-1) |
{Feet) I i 'AMW"1 e
o O e 36" Borahol U418 Borehole
orehole "
3 & L 12" Steel Casing BVSCCH 40
s 3 B o o3 ; . 0.375 Wall PVC Casing
200~ y P ??-: 1S o 30" Steel Casing 200 Ft.
8 G@oE 0375 Wall 12" Borehole
R (R "" Ry -4” SCH 40
(G & & OB o @O i
- 5 7 R Cement Grout & PVC Casing PVC Casing
400+ ' N 2 I 417 Ft
| O o 30" Borehole Cement Grout
\ <«——- 8" Borehole
3 5 oa 20" Steel Casing ,— — — «4——— 6" Open Barehole ¢
s i 3 0.375 Wall C
600 % K 600 Ft J > 4————Open Interval
650 Ft. -2 o 850 Ft.* — — — —
>
b f > @
< ’IC?
800 of R
: o o
2, S 0
1,000 % 0:)
€ 4— 12" Steel Casing
>3 = 0.500 Wall
1,200 % Bt
’ < «-5— 6" FRP Tubing
i/
vl‘ ‘ :.;‘. Py
.4 I D . o
el P Corrosion Inhibitor
1,400 I
1485 Ft, -2 -
¢ 3
5 ? Packer
1,600 §
? %4-——12-inch Borehole
1700 Ft, —~ — — —~~
Not to Scale
1,800

CH2MHILL

FIGURE 1-2
Injection Well and Monitoring Well Completion Details




1.2 Summary of Current Testing

The MI testing plan was developed following FDEP-approved methodologies and
guidelines. The plan was submitted to FDEP on May 10, 2006 for review and FDEP.
approval. Appendix A contains a copy of the testing plan.

The five-year anniversary date of the first annular pressure test (June 6, 2006) occurs before
the five-year anniversary date of the first RTS survey (September 18, 2006). Ideally, all of
the required MI tests would be conducted before the earlier date. However, GIWA typically
experiences their greatest water use demands during the spring dry season, and taking Well
RO IW-1 offline to conduct the RTS test prior to June 6 would have created a hardship for
GIWA and their customers. The proposed MI testing plan included running the annular
pressure test (which does not require the well to be taken offline for an extended period of
time) before the June 6 deadline as required, but waiting until water use demands had
decreased during the summer (but before the September 18 deadline) before scheduling the
RTS test and an additional annular pressure test. In this way, future MI testing dates would
be shifted to a lower demand summer month. This shift to the MI testing schedule required
a minor FDEP permit modification.

The testing program consists of video logging and annular pressure testing for internal MI,
and temperature logging and RTS testing for the demonstration of external MI. Table 1-1
lists in chronological order the activities which were successfully completed to demonstrate
MI of RO IW-1. Based upon the actual dates in which the testing was completed, the next
demonstration of MI should be completed prior to July 6, 2011.

TABLE 1-1
Chronology of Mechanical Integrity Testing at GIWA RO IW-1
Date Description
May, 18 2006 ~Annular pressure testing
July 6, 2006 Video/Background Gamma Radiation/Temperature surveys
July 6, 2006 External RTS testing

July 12, 2006 Annular pressure testing




SECTION 2

Testing Methodologies

2.1 FDEP Requirements

The FDEP and the U.S. Environmental Protection Agency (EPA) require that all injection
wells demonstrate MI at least every 5 years. In Florida, Class I injection wells can
demonstrate internal MI by verifying that there are no leaks in the injection well casing,
tubing, or packer as specified in Chapter 62-528.300(6)(a)(1), FAC. Likewise, these wells
must also demonstrate external MI by confirming that there is no upward fluid movement
through channels adjacent to the injection well bore, as cited in Chapter 62-528.300(6)(a)(2),
FAC. Table 2-1 presents these sections of the FAC.

The annular pressure test, in combination with a television survey of the casing, is an
accepted FDEP methodology for demonstrating internal MI of Class I injection wells. While
the video survey provides a visual record of the well’s overall condition, the annular
pressure test demonstrates the presence or absence of leaks through the well’s casing,
tubing, and packer.

The RTS, in combination with background gamma radiation and temperature logs,
currently is the accepted methodology used for demonstrating the external MI of a Class I
injection well in Florida (Chapter 62-528.300(6)(c), FAC). Both the internal and external
methodologies discussed above were used at the GIWA RO injection well to demonstrate
internal and external MI.

TABLE 2-1
FAC Sections Pertaining to Mechanical Integrity
Mechanical Integrity Definition (Section 62-528.300(6))

(a) An injection well has mechanical integrity if:
(1) There is no leak in the casing, tubing or packer; and
2) There is no fluid movement into an underground source of drinking water through channels
adjacent to the injection well bore.
(b) One of the following tests shall be used to evaluate the absence of leaks under Subsection (a)1. of this
subsection.
) Monitoring of tubing-casing annulus pressure with sufficient frequency to be representative, as

determined by the Department, while maintaining an annulus pressure different from atmospheric
pressure measured at the surface, after an initial pressure test pursuant to subparagraph 2. And
paragraph (e) of this subsection; or

(2) Pressure test of inner casing or tubing.

(c) The following methods shall be used to determine the absence of fluid movement under Subparagraph (a)2.
A temperature or noise log, and a radioactive tracer survey.

TPA/W158354/2006 GIWA MIT REPORTRO_IW1 SR.DOC 2-1



TABLE 2-1
FAC Sections Pertaining to Mechanical integrity
Mechanical Integrity Definition (Section 62-528.300(6))

(d)

(e)

®

9

(h)

The Department shall allow the use of a test to demonstrate mechanical integrity, other than those listed in
paragraphs (b) and (c) above, with the written approval of the U.S. Environmental Protection Agency. If the
Environmental Protection Agency has approved an alternative mechanical integrity test method, only written
Department approval shall be required before conducting alternative mechanical integrity tests to those
specified in (b) and (c) above.

A pressure test required under paragraph (b) above shall be conducted with a liquid at a minimum pressure
of 1.5 times the maximum pressure at which the well is to be permitted, or 50 PSI, whichever is higher, for at
least one hour. Internal mechanical integrity under subparagraph (a)1. above is demonstrated if there is no
more than a five-percent pressure change over the one-hour test period. The pressure used to test wells
constructed using tubing and packer shall not exceed the design specifications of the tubing or packer.

In conducting and evaluating the tests enumerated in this rule or others to be allowed by the Department,
the permitee and the Department shall apply methods and standards generally accepted in the industry.
When the permitee reports the results of mechanical integrity tests to the Department, a description of the
test(s), method(s) used, and interpretation of the results shall be included. In making the evaluation, the
Department shall review monitoring and other test data submitted since the previous evaluation.

The Department shall require additional or alternative mechanical integrity tests unless the results presented
by the permitee under (b) and (c) above provide reasonable assurance that there is no fluid movement into
or between underground sources of drinking water resuiting from the injection activity.

A permit for any Class | or Il well or injection project which lacks mechanical integrity shall include, and for
any Class V well may include, a condition prohibiting injection operations until the permitee affirmatively
demonstrates under Rule 62-528.300(6)(a)-(c), FAC, that the well has mechanical integrity, unless the
permitee affirmatively demonstrates that there is no movement of fluid into or between underground sources
of drinking water.

Class | Injection Well Monitoring Requirements (Section 62-528.425(1), FAC)

0]

A demonstration of mechanical integrity pursuant to Rule 62-528.300(6), FAC, at least once every five years
during the life of the well; and

O As part of the baseline monitoring information, a video survey from the surface to the bottom of the
injection zone shall be run prior to injection but after completion of testing, except for those wells
that inject through tubing or where it is physically impossible to do so, and every five years
thereafter, or more frequently if impairment of the integrity of the casing, tubing, or formation is
suspected based on physical or geochemical data such as water quality, pressure changes, or
mechanical integrity results.

(2) The video survey may be either black and white or color.
3) Adequate provisions must be made to centralize the camera in the borehole.

4) Before running the survey, adequate provisions shall be made to assure that fluid in both the casing
and open borehole is of sufficient clarity to provide a baseline survey of a quality acceptable to the
Department.
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SECTION 3

Internal Mechanical Integrity Testing

3.1 Video Survey

On Friday, July 6, 2006, a video survey of GIWA’s RO injection well (RO IW-1) was
conducted. The video survey was witnessed by Michael Weatherby/CH2M HILL-Tampa
and Pete Larkin/CH2M HILL-Tampa. MV Geophysical Survey, Inc. (MVGS) of Fort Myers,
Florida provided the video logging services using a color video camera capable of right
angle viewing and rotation.

The video log of the entire injection well was completed to a total depth of 1,681 feet bls. The
bottoms of the nominal 6-inch diameter FPR tubing and 12-inch diameter steel casing were
identified at depths of 1,486 feet and 1,491 feet bls, respectively, which are the same depth
indicated on construction records. The tubing itself and the lowermost 5 feet of the 12-inch
diameter casing were in good condition. A summary log of observations made during
video logging and subsequent office review of the video tape is presented in Appendix B.
The video survey is also provided in Appendix B in DVD format. A VHS tape will be
provided to Jack Myers/FDEP as a backup to the digital version.

3.2 Annular Pressure Test

On May 18, 2006 and again on July 12, 2006 pressure tests were successfully conducted on
the annular zone of RO IW-1. The tests were conducted by GIWA staff, overseen by Michael
Weatherby/CH2M HILL, and witnessed by Jack Myers/FDEP.

The annular pressure test requires pressurizing the annulus between the injection tubing
and the 12-inch diameter steel casing to at least 1.5 times the maximum permitted injection
operating pressure of the well. Currently, the permitted operating pressure of the GIWA RO
injection well is 70 psi. Therefore, the annular pressure required for testing is 105 psi or
higher. For the well to successfully demonstrate internal MI, annulus shut-in pressure
cannot change more than +5 percent over a 1-hour testing period.

The pressure gauge used during the test had a range of 0-160 psi and had been calibrated on
September 23, 2005. The calibration was checked on July 10, 2006 with a Fluke electronic
pressure calibrator using four (4) pressures ranging between 40 psi and 160 psi. The results
indicated that the average gauge reading was 100.35 percent of the actual calibrated
standard, and no adjustments to the pressure gauge were required. The calibration
certificate and verification results are presented in Appendix C.

3.2.1 Annular Zone Pressure Test, May 18, 2006

On the morning of May 18, 2006, the first test was conducted on the annular monitoring
zone of RO IW-1. The well was taken off line at 8:00 am and the annular pressure was
monitored until 8:30 am; no change in pressure was noted at 8:42 am. The annular
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monitoring zone was pressurized to 116.5 psi. At 9:20 am the pressure was 117 psi, and Jack
Myers/FDEP was called to witness the final hour of the pressure test. When Mr. Myers
arrived onsite at 10:05 am, the annular monitoring zone pressure was 118 psi. At 11:05 am
the pressure was 119.5 psi. During the last one hour period of the test, the pressure
increased by 1.3 percent, well within the +5 percent allowable tolerance in accordance with
62-528.300(6). The final pressure test was completed successfully with FDEP’s approval.

3.2.2 Annular Zone Pressure Test, July 12, 2006

On the morning of July 12, 2006, a second test was conducted on the annular zone of RO IW-
1. The primary reason for conducting a second annular pressure test was to shift the next 5-
year MI demonstration into the lower-demand month of July as described in Section 1.2.

The well was taken off line at 7:30 am while pressure testing equipment was setup by GIWA
staff. At8:13 am the annular monitoring zone was pressurized with water to 116 psi and
shut in. The pressure in the annular zone was monitored at the wellhead and pressure
readings were recorded. During the 40-minute initial testing period the annular pressure
increased from 116 psi to 116.5 psi. Jack Myers/FDEP-Fort Myers arrived onsite at 8:54 am
to witness the final hour of the test. Between 8:55 am and 9:55 am the pressure increased
from 116.5 psi to 118.5 psi, a change of 1.7 percent. The test was completed successfully
with FDEP’s approval.
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SECTION 4

External Mechanical Integrity Testing

4.1 Radioactive Tracer Survey

On July 6, 2006, the RTS was conducted to demonstrate external MI of RO IW-1. The RTS
was performed by MV Geophysical Surveys, Inc. of Fort Myers, Florida, under the
observation of Michael Weatherby/CH2M HILL-Tampa and Pete Larkin/ CH2M HILL-
Tampa. Jack Myers /FDEP was informed of the testing schedule but declined attendance.

The radioactive isotope Iodine-131 (131) was used as a tracer for the RTS because it has a
short half-life of 8.05 days, and is an excellent emitter of gamma radiation. 3] is not a
naturally occurring isotope. 131 decays primarily by emission of beta particles, but also
emits gamma radiation. The end product of 1] radioactive decay is Xenon-131, which is an
inert noble gas. The radioactive tracer is contained within a solution of sodium iodide. The
assay date of the tracer used during testing at the GIWA injection well was less than its half-
life, as required by the FDEP. MV Geophysical Surveys, Inc. has an ongoing health and
safety program, and is licensed in the State of Florida to handle radioactive material.

The RTS followed procedures outlined in the FDEP-approved MI testing program presented
in Appendix A. Copies of geophysical logs collected during the MIT are presented in
Appendix E.

Figure 4-1 is a schematic diagram of the RTS tool configuration used during the external MI
RTS. The tool has three gamma radiation detectors:

e Top Gamma Radiation Detector (GRT) located 23.78 feet above the tool bottom
¢ Middle Gamma Radiation Detector (GRM) located 10.37 feet above the tool bottom
¢ Bottom Gamma Radiation Detector (GRB) located 1.15 feet above the tool bottom

The tool is equipped with a tracer ejector port, located between the GRT and GRM detectors,
13.75 feet from the bottom of the tool. A Casing Collar Locator (CCL) is located 4.46 feet
above the tool bottom, and a fluid temperature detector is located 0.1 ft from the tool
bottom. The three detectors on the tool register gamma radiation in American Petroleum
Institute (API) units. Operation of the RTS tool was field-verified upon mobilization to the
injection well site. '
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FIGURE 4-1
Radioactive Tracer Survey (RTS) Tool Diagram
Gasparilla Island Water Association
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4.2 External RTS Test Methodology

Table 4-1 summarizes the FDEP?approved external MI testing procedures for RO IW-1. A
copy of the RTS geophysical survey log is included in Appendix E.

To establish the ambient gamma levels in the well a background gamma log was run on the
entire well prior to releasing any radioactive material. The background gamma radiation log
provides a baseline of comparison for establishing MI. A static temperature log was also run
to determine the static temperature gradient within the injection well. The static
temperature log is useful in identifying areas where internal or external MI may be suspect
and is a standard procedure during external MI testing. A CCL log was also performed
before the RTS testing to locate the bottom of the injection casing.

TABLE 4-1 :
FDEP-Approved External Radioactive Tracer Survey Procedures

External RTS Procedures

1. Notify FDEP 72 hours in advance of testing.
2. Run static temperature, CCL, and background gamma radiation logs of the entire well.

3. Position RTS logging probe ejector port approximately 5 feet above the base of the well casing, and eject
1 mCi of **'| while pumping into the well at a downhole velocity, not to exceed 5 feet per minute.

4. With the tool stationary, monitor for upward migration of the plume external to the well casing for at least
60 minutes under dynamic conditions.

5. Log profile of tracer plume to verify positioning. Log up out of position to at least 200 feet above the top of
the radiqactive plume.

6. Flush tracer material down hole until tracer material is flushed sufficiently below the base of the casing to
perform additional testing.

7. Log through area affected by static radioactive plume to verify that plume has been properly flushed and to
identify areas that may have become stained by the "'I.

8. Repeat dynamic external test.

9. Run a final gamma radiation log from approximately 200 feet below the base of the casing to land surface.

General Requirements

1. Calibrate all geophysical tools within 1 week of testing.
2. The tracer (**'l) must be dated less than one-half-life at time of actual use during testing.

3. All mechanical and digital gauges used for flow and pressure measurements must be calibrated within
60 days of actual testing.

4. Gamma radiation detectors shall be field calibrated by the geophysical logging crew upon mobilization at
each injection well. :

5. The RTS probe shall be emptied of all tracer material prior to removal from the well.
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The format of each gamma radiation log is as follows:

e The top detector (GRT) trace is on the far left of each log. The CCL, which provides
depth control, is also shown on the left side.

e The bottom detector (GRB) trace is located in the center.
e The middle detector (GRM) trace is located on the far right.

The background temperature log has been formatted at 2 degrees Fahrenheit (°F)/inch with
the scale ranging from 80°F to 90°F. A less detailed temperature log, formatted from 0°F to
200°F over 2.5 inches, is provided on the left of the temperature log. The differential
temperature in °F is also shown on the log, with a range from 0.5 to 0.5 over 5 inches.

The static temperature log is identified at the bottom of the RTS survey log (Appendix E) as
BACKGROUND TEMPERATURE. The background gamma log of the well, including the
measured API gamma recorded for each of the three detectors is recorded as BGRT (top),
BGRB (bottom), and BGRM (middle), and recorded on the second log sheet as
BACKGROUND GAMMA UP. The CCL was used to locate the base of the 12-inch diameter
steel casing at a depth of 1491 feet bls. The CCL log is recorded on the third log sheet and
identified as CASING BOTTOM TIE-IN.

The first dynamic test began with the geophysical logging probe held stationary with the
ejector located at a depth of 1,486 feet, at the base of the injection tubing. During the test
potable water was injected at a constant rate of 7 gallons per minute (gpm), establishing a 5
feet per minute (fpm) fluid velocity down the injection tubing. With the three gamma
detectors recording in time-drive mode, 1mCi of 33! tracer was released after 2 minutes of
time-drive logging. The response of the three gamma detectors GRT, GRB, and GRM over
the following 60 minute period is recorded on the fourth log sheet and identified as

D1: 1 mCi @7GPM.

The first response was recorded at GRM, (which was located within the 12-inch diameter
injection tubing a distance of 3.38 feet below the ejector port), 1 minute after tracer ejection.
The tracer was then detected at GRB, (which was located 12.6 feet below the ejector port,
and with the open hole of the well), 6 minutes after tracer ejection.

The upper detector, GRT, which is located 10.03 feet above the ejector port, did not record
the passage of any tracer over the 60-minute dynamic test period. If GRT had detected the
tracer this could be interpreted as an indication that upward fluid movement had occurred
outside the injection well casing.

After the 60-minute observation period of time-drive logging, the tool was logged out of
position upwards to a depth of 1,285 feet, while maintaining the same 7 gpm potable
injection rate. The record of GRB, GRM, and GRT is plotted adjacent to the previously
recorded background values BGRB, BGRM, and BGRT on the fifth log sheet indicated as
LOG OUT OF POSITION. As can be seen from the log sheet, some 3] staining occurred
adjacent to the ejector port at 1,486 feet bls. Otherwise, no significant deviation from the
background gamma record was detected within 200 feet of the base of the 6-inch injection
tubing.
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After the first dynamic test was completed the well was flushed with brackish water at a
rate of 120 gpm and the 50-foot interval above the base of the injection tubing was logged
again. The log of GRB, GRM, and GRT for this interval is recorded on log sheet 6, indicated
as LOG AFTER FLUSH. The detectors GRB and GRM still record the iodine stain at a depth
of 1486 feet bls, although the API GR values were slightly lower than they had been prior to
the flush. '

The second dynamic test was conducted in a manner similar to the first test. The tool was
repositioned such that the ejector port was located at a depth of 1,486 feet bls. Injection of
potable water at a rate of 7 gpm was established and the equipment was set up to record
GRT, GRB, and GRM in time-drive mode. 2 minutes later, 1 mCi of 131] tracer was ejected.
The second ejection tracer is recorded on log sheet 7, indicated as D2: 1 mCi @ 7 gpm. The
log records the first arrival of tracer at GRM 1-minute after injection followed by its arrival
at GRB after 6 minutes. In accordance with the MI demonstration plan approved by FDEP,
the duration of the second dynamic test was limited to 30 minutes. Over the 30-minute
monitoring period in time-drive mode, no indication of tracer was detected at the upper
detector, GRT. After logging data in time-drive mode for 30 minutes the tool was logged
out of position to a depth of 1285 feet, while potable water injection continued at 7 gpm.
Other than the significant staining of 131 in the injection tubing at the depth of tracer ejection
(1,486 feet) no significant deviation from the background gamma values was detected. The
record of the second log out of position is recorded on log sheet 8. Log sheet 8 was
inadvertently unnamed, but can be identified by the data set pathname “pass 10”.

After the two RTS tests were completed, the remaining 131] tracer was released in accordance
with the workplan at a depth of 1,550 feet bls. A Final pass with the RTS tool was made
from a depth of 1,615 feet to land surface, completing the RTS survey. This final pass is
recorded on log sheet 9, indicated as INAL GAMMA PASS.
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4.3 External RTS Test Results

Table 4-2 summarizes the geophysical logging conducted during the external MI testing.
Each logging run completed is a separate digital dataset. All 9 logs used to demonstrate
external MI at the well were completed on July 6, 2006.

The background temperature log (dataset HRT) shows that the temperature decreased from
approximately 106°F at the top of the casing to 86°F as the tool gradually equilibrated with
the water temperature through the first 122 feet of casing. Between the depths of 122 feet bls
and 1,042 feet bls, the temperature gradually increased to approximately 89.3°F. The
temperature remained relatively stable to a depth of 1,456 feet bls, where a relatively sharp
decrease was observed from 1,456 feet to 1,504 feet bls as the temperature decreased from
89.3°F to 87.7°F in that 48-foot interval. Between the depths of 1,456 feet and 1,660 feet bls,
the temperature remained relatively constant. The temperature increased to 88.2°F from
1,660 feet to 1670 feet bls and then remain nearly constant to a depth of 1,684 feet bls. Below
1,684 feet to the total depth logged of 1,697 feet bls, the temperature increased sharply to
91.6°F.

The background gamma radiation log (dataset BGGR) shows gamma radiation counts
through the casing ranging between 12 and 25 API units, with the exception of one
relatively high measurement of 40 API at a depth of 1,112 feet bls. Below the 12-inch
diameter casing, the background gamma radiation log indicates gamma radiation counts
ranging between 25 and 65 API. Traces from all three detectors are similar in magnitude.

The casing collar locator log identified the bottom of the casing at 1,491 feet bls, which is
consistent with the well construction and video logs.

4.3.1 Dynamic Testing

During the first dynamic test the 3] tracer was observed in less than 1 minute at the GRM
detector and within 6 minutes at the GRB detector. No increase gamma radiation was
observed at the GRT during the entire monitoring time.

Following the first dynamic test, a log out of position (dataset pass7) was conducted from
approximately 1,502 feet to 1,286 feet bls while continuing to inject at 7 gpm. The GRB and
GRM detectors identified iodine staining at the base of the injection tubing at the depth of
tracer ejection, 1,486 feet bls. Apart from the iodine staining, the gamma radiation log
showed very good correlation with background radiation. After flushing, the gamma
radiation log (pass8) indicated that the iodine stain at the base of the injection tubing was
still present, but smaller in magnitude. No external MI problems were noted in RO IW-1
during the dynamic external MI testing.

During the second dynamic test the 131] tracer was observed within 1 minute 20 seconds at
the GRM detector and within 6 minutes at the GRB detector, which are similar to results
from the first dynamic test. The final background gamma radiation log (pass11) showed a
good correlation with the initial background gamma radiation log (BGGR) within the 6-inch
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injection tubing. The results of the two dynamic external RTS tests were conclusive in
demonstrating the external MI of the GIWA RO IW-1 injection well.
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TABLE 4-2 ,
Summary of Geophysical Logs Conducted during the GIWA Injection Well External RTS, July 18, 2005

(2)

Injection Rate
(gpm)(fluid

Dataset Interval Logged " Logging Performed velocity (fpm))® Comments
HRT 0 feet -1,700 feet T, del-T, GR - Static temperature down pass
BGGR 1,700 feet - O feet GR - Initial background gamma up pass
Pass 5 1,534 feet -1,460 feet ‘GR, CCL -——- Bottom of casing at 1,491 feet bls
pass 6 Time Drive® GR 7 gpm (5 fom)  Eject 1 mCi @ 1,486 feet (5 feet above casing bottom)
pass 7 1,502 feet - 1,286 feet GR 7 gpm (5 fpm) (LOP) Log Out of Position
D}";:'t‘;m pass 8 1,502 feet - 1,448 feet GR Log after flush
pass 9 Time Drive GR 7 gpm (5 fpm) Eject 1 mCi @ 1,486 feet (5 feet above casing bottom)
pass 10 1,502 feet - 1,286 feet GR 7 gpm (5 fpm) LOP
pass 11 1,614 feet - 0 feet GR, CCL ——— Log after flush. Eject remaining tracer. Final
background gamma up pass.
GIWA WTP Injection Well Specifications
FRP FRP v Current Original
Tubing Tubing Casing Casing Well Well
Diameter Depth Diameter Depth Depth Depth
(in.) (ft bls) (in.) (ft bls) (ft bls) (ft bls)
RO 1W-1 6 1,486 12 » 1,491 1,697 1,700

(1) Depths indicated are referenced as feet below land surface.

(2) CCL: Casing Collar Locator; GR: Gamma Radiation; T: Temperature; del-T: Differential Temperature
(3) Casing/well depths were determined with video camera

(4) Time Drive: stationary tool

(5) Velocity maximum 5 fpm within 6-inch diameter tubing
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SECTION 5

Summary and Recommendations

5.1 Summary

GIWA has successfully completed internal and external MI demonstrations of its injection
well RO IW-1. These demonstrations were conducted in accordance with the FDEP-
approved testing program that included two annular monitoring zone pressure tests,
external radioactive tracer surveys, a downhole video survey, and static temperature
logging. The initial pressure test was completed on May 18, 2006 which satisfied the FDEP’s
June 6 deadline. The RTS survey was completed on July 6, 2006, which satisfied FDEP’s
deadline of September 18, 2006. By repeating the pressure test on July 12, 2006, subsequent
MI testing will be required prior to July 6, 2011.

The test results indicate no leaks in the well casing, the injection tubing, or around the
positive seal packer. The RTS testing indicates no vertical fluid movement outside the
injection tubing or behind the well casing, demonstrating internal and external mechanical
integrity for GIWA’s RO IW-1. The FDEP representatives present during the internal MI
testing activities were satisfied with the results of the testing and have indicated such by
their acceptance of the pressure test results.

5.1.1 Downhole Video Surveys

The downhole video survey was performed first and provided visual data from land surface
to the total available logging depth. The injection tubing and the lowermost 5 feet of the 12-
inch diameter casing were observed to be in good condition.

5.1.2 Internal Mechanical Integrity

The annular zone pressure tests conducted on May 18, 2006 and on July 12, 2006 were
determined successful. Over the course of the tests the pressure changes in the last hour
were 1.3 percent and 1.7 percent, respectively. These pressure changes are well within the
5 percent pressure change allowed by state regulations, and convincingly demonstrated the
internal MI of the well casing, packer, and the FRP injection tubing.

5.1.3 External Mechanical Integrity

External MI was tested using a RTS to establish if vertical fluid movement occurs
immediately adjacent to the outside of the casing. Each of the two RTS tests established that
the GIWA injection well has maintained external MI.
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5.2 Recommendations

Based on the results of the internal and external MI demonstrations of the GIWA injection
well, CH2M HILL offers the following general recommendations:

o Continue to operate the injection well as designed and at the current permitted injection
pressures and rates. The well successfully demonstrated internal and external MI, as
required every 5 years by state regulations.

e Monitor the injection capacity closely over the next 5-year period to ensure proper well
operation and efficiencies.

e Based on the date of the RTS survey, the next demonstration of mechanical integrity
for RO IW-1 will be required prior to July 6, 2011.
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Appendix A
FDEP-Approved MIT Testing Plan
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CH2MHILL

4350 West Cypress. Street
o III ) cHZMH I LL Tampa, FL 33?3";3?%

Tel 813.874.0777
Fax 813.874.3056

May 10, 2006

Jack Myers, P.G.
FDEP

2295 Victoria Avenue
Suite 364W

Ft. Myers, F1 33901

Subject: Gasparilla Island Water Association, Inc. RO Water Treatment Plany Injection
Well Mechanical Integrity Testing Plan - Operation Permit No. 43980-012-UO

Dear Mr. Myers,

Per your emailed comments on May 9, 2006, the previous testing plan has been modified to
incorporate Florida Department of Environmental Protection (FDEP) comments. This letter
is prepared to obtain approval from the FDEP for the Mechanical Integrity (MI) test
demonstrations at the Gasparilla Island Water Association (GIWA) injection well permitted
under FDEP permit number 43980-012-UO. Construction details of this injection well are
presented in Figure 1. This plan was prepared to fulfill the requirements of Chapters 62-
528.300(6) and 62-528.425(1), Florida Administrative Code, which stipulate that all Class I
injection wells demonstrate internal and external mechanical integrity at least once every
five years. The last mechanical integrity test of the GIWA injection well was conducted on
June 6th, 2001 (annular pressure test) September 18th, 2001 (radioactive tracer survey). The
deadlines for the annular pressure test and radioactive tracer survey (RTS) are June 6th,
2006 and September 18th, 2006, respectively.

From a scheduling standpoint, conducting both tests together would be ideal. However,
during the dry season, generally from November into June, GIWA’s potable water demands
are at their peak and GIWA is typically operating their RO water treatment plant (WTP) at
nearly full capacity. Shutting down the WTP for the injection well RTS during June may
create a hardship for GIWA and their customers. In accordance with the permit deadline
for the RTS, it is proposed that the well annulus pressure test will be run to meet the June
5th, 2006 deadline, then be conducted again prior to September 2006 when the RTS is
performed. Following completion of the RTS testing, subsequent MI testing would then be
scheduled concurrently. A minor permit modification is being prepared requesting that the
RTS be allowed to be conducted after June 5 and prior to September 18, 2006.
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Purpose

The purpose of the tests is to determine whether the injection well has adequate mechanical
integrity. Mechanical integrity shall be established as follows:

1. Determine the presence of injection well casing leaks by pressure testing the final
casing.

2. Determine the presence of fluid movement through channels adjacent to the
injection well bore by conducting a radioactive tracer survey (RTS).

Guidelines

The following guidelines will be used during the MI test demonstrations:

1.

Injection will cease to the injection well and the well will be shut in for for a period of
time to allow for pressure equilibration. This time is expected to be approximately 2
hours. The temperature of the brine water and the temperature of the monitoring zone
water are similar enough that an extended equilibration period is not expected.

In 2001, the annular zone (prior to operational testing) was pressure tested at 105
pounds per square inch (psi). The pressure will be monitored with a pressure gauge
calibrated within 6 months prior to testing. For this annular pressure test, the annular
zone will again be pressurized to 105 psi and monitored for a minimum of one hour for
any pressure change. Internal MI will be demonstrated if there is no more thana 5
percent pressure change within the one-hour test period.

A borehole television survey will be used to evaluate the condition of the casing and
open hole prior to pressure testing the final casing. This survey will be the initial testing
activity.

RTS methodology will be utilized to demonstrate external MI. This will be the third
testing activity. A diagram of this RTS logging probe is presented in Figure 2.

The FDEP shall be notified 72 hours prior to the testing activities for MI on the injection
well. Daily communication with the FDEP South District Office shall be maintained
throughout the testing period.

An engineering report will be prepared documenting the results of the MI testing
activities. Within 20 days of completion of the MI test demonstrations, GIWA shall
submit copies of the final report summarizing the results of the testing program to the
FDEP for review and approval. The report shall be signed and sealed by a Florida
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registered Professional Engineer and Professional Geologist. If any test fails a corrective
action plan shall be included for all discovered deficiencies.

Procedures
The following procedures will be used during the MI test demonstrations:
1. General

1.1. A pre-construction meeting will be held at the site of the injection well prior
to initiating work. Representatives from GIWA, FDEP, and the logging
subcontractor will be invited to attend.

1.2.  All testing shall be initiated during daylight hours, Monday through Friday.
No work will be scheduled for weekends or legal holidays.

1.3. All geophysical logging tools will be calibrated within 1 week of initiating
testing activities. In addition, gamma radiation detectors shall be field
calibrated by the geophysical logging crew upon mobilization at each

* injection well.
1.4.  The tracer iodine 131 (I*31) will be dated less than one half-life (8 days) at the
‘ time of actual use during testing. The logging subcontractor will be required
to provide a manufacturer’s certification and other appropriate
documentation to support this.

1.5. All mechanical and digital gauges used for flow and pressure measurements
will be calibrated within 6 months of actual testing. The logging
subcontractor will be required to provide adequate documentation, including
the calibration data and certification, to support this.

1.6.  The RTS probe shall be emptied of all tracer material prior to the removal of
the geophysical tool from the well.

2. Borehole Television Survey

21.  Notify FDEP at least 72 hours prior to initiating the borehole television
survey.

2.2. Run a borehole television survey of the entire injection well (casing and open

borehole). Center downhole camera in the casing using centralizers
appropriate for the diameter of the GIWA injection well casing and borehole.
The outer diameter of the final steel casing is 6.625 (6-5/8) inches and it is
rated at 32 pounds per foot well casing. The inner diameter of the well casing
is 5.675 inches.
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2.3.

Clarity will be monitored closely. Flushing the well with potable or well
production water may be required during the survey to enhance clarity.

3. External Mechanical Integrity Test Demonstrations

Dynamic External MI Testing Activities

3.1.

3.2.

3.3.

3.4.

3.5.

3.6.

3.7.

3.8.°

A background gamma ray and temperature log will be conducted for the
entire well depth prior to performing the dynamic external MI test. A Casing
Colar Locator (CCL) will be used during each logging run throughout the RTS
to locate the bottom of the steel casing.

Position RTS logging probe ejector port approximately 5 feet above the base of
the well casing and eject a quantity of 13! with an activity of 1 mCi while
injecting into the well at a downhole velocity not to exceed 5 feet per minute
(7 gpm). Downhole velocity shall be calculated by directly measuring flow
with a flowmeter/totalizer device over a small fixed period (e.g., 1 to 5
minutes). The flow rate will be capable of being precisely incremented so that
the rate remains consistent throughout the testing each day.

With the tool stationary, monitor for upward migration of the plume external

to the well casing for at least 60 minutes under dynamic conditions. After this

60 minute period, the well will be logged upward to at least 200 feet above the
bottom of the casing prior to flushing.

Using 2 to 3 casing volumes of well with potable or well production water,
flush tracer material below the base of the casing to perform additional
testing.

Log through area affected by static radioactive plume to verify plume has
been properly flushed and to identify areas that may have become stained by
the I131,

Repeat steps 3.2 through 3.5 above, except the monitoring period shall be 30
minutes.

Run a final gamma ray log from approximately 100 feet below the base of the
casing to land surface.

Review dynamic external MI test results with FDEP representative(s) and
logging subcontractor in field. Repeat the dynamic external MI test as
necessary to confirm external MI on the injection well.
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Please call me at 813.874.0777 (x4116) if you have any questions concerning this MIT plan
approval request.

Sincerely,

CH2M HILL

ks

Michael Weatherby, PG
Project Manager

c Bonnie Pringle/ GIWA
Joe Haberfeld/FDEP
Ron Reese/USGS
Steve Anderson/SFWMD
Nancy Marsh/EPA
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Video Log Summary and Video
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D crzmHILL

Underwater TV Survey Record

Project:
Well:
Survey By:

Gasparilla Island Water Association

RO IW-1

MV Geophysical

Survey Date:
Witnessed By:

Reviewed By:
Remarks:

July 6, 2006

Total Depth: 1,681 feet

Michael Weatherby / CH2M HILL

Mike Weatherby / CH2M HILL
All depths referenced to land surface

0 100 FRP tubing joints at 4 feet, 14 feet, 34 feet, 63 feet, and 93 feet

100 200 FRP tubing joints at 122 feet, 152 feet, 181 feet

200 300 FRP tubing joints at 210 feet, 240 feet, 269 feet, and 299 feet

300 400 FRP tubing joints at 328 feet, 358 feet, and 388 feet

400 500 FRP tubing joints at 417 feet, 447 feet, and 477 feet

500 600 FRP tubing joints at 506 feet, 536 feet, 566 feet, and 595 feet

600 700 FRP tubing joints at 625 feet, 655 feet, and 684 feet

700 800 FRP tubing joints at 714 feet, 744 feet, and 773 feet

800 900 FRP tubing joints at 803 feet, 833 feet, 863 feet, and 892 feet

900 1000 FRP tubing joints at 922 feet, 952 feet, and 981 feet

1000 1100 FRP tubing joints at 1,011 feet, 1,040 feet, 1,070 feet, and 1,100 feet

1100 1200 FRP tubing joints at 1,129 feet, 1,159 feet, and 1,188 feet

1200 1300 FRP tubing joints at 1,218 feet, 1,248 feet, and 1,277 feet

1300 1400 FRP tubing joints at 1,307 feet, 1,337 feet, 1,366 feet, and 1,396 feet
FRP tubing joints at 1,426 feet and 1,455 feet; Bottom of FRP tubing at 1,486

1400 1500 feet; Bottom of 12-inch steel casing at 1,491 feet; Lowermost 5 feet of 12-
inch casing appears to be in good condition.
Borehole enlarges at 1,526 feet; Cavernous zone between 1,531 feet and
1538 feet; Cavernous zone between 1,567 feet and 1,574 feet; Cavernous

1500 1600 zone between 1,578 feet and 1,584 feet; Cavernous zone between 1,586 feet
and 1,590 feet
Borehole Enlarges at 1,607 feet; Circular band of dark material at 1,610 feet;

1600 1700 Relatively large canvernous zone between 1,611 feet and 1,642 feet;
Extreme turbidity encountered at 1,681 feet. Unwilling to enter with camera

1700 Original borehole depth (April 2001)

9/11/2006

10of1 Video logs.xds RO IW-1



Appendix C

Pressure Gauge and Flow Meter Calibration
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L\ M ISERVICE REPORTI

PVIB #213
Naples, FL 44119

Phone: 239-455-7008

Fax; 239-352-7097
Cell: 239-398-1115

CUSTOMER NAME: ,Gasparii]a Water Association REGULAR HOURS: N/A
PLANT NAME Gasparilla Injection Well OVERTIME HOURS: N/A
DATE: 10-Jul-06 "MILES: N/A
CUSTOMER PO NUMBER: Per Contract ' EXPENSES: N/A
FIELD ENGINEER: CHARLIE MARCOM TOTAL: No ,::harg_t_a_~
PROJECT QUOTE NUMBER: 10045-GWA COMPLETED? YES [NO
CALIBRATION: XKJYES C1NO CONTRACT? _ ERYES [WO
EMERGENCY CALL NBMBER: N/A CALIBRATION CALL NUMBER: N/A
SERVICE PERFORMED: Calibrated the following instruments:
4 n( (’ﬂ’ 1s b/ POA Y m( LWilKA D ~1 Lo "fJ ' QV’JCQ.‘:O:} ‘Sp CAJ(S/
\ Lossnep O & i3 broker
Date les\ celidraked  G]2310S
Medesr focds 2o @ oo preSS