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RUST Rust Environment & Infrastructure Inc:.

A Rust intemational Company Phone 305.447.4494
2600 Douglas Road, Suite 305 Fax 3054439119
Coral Gables, AL 33134

December 31, 1997

Mr. Jack Myers, P.G.

Chairman, TAC-UIC

Florida Department of Environmental Protection
2295 Victoria Avenue, Suite 364

Fort Myers, Florida 33901

Reference:  North Fort Myers Utility, Inc. -- Mechanical Integrity Testing (MIT) Report on
the Deep Injection Well at the Wastewater Treatment Plant Site.
REI Job ID 200898

Dear Mr. Myers:

Enclosed please fiad the Engineering Report on the re-testing of the Deep Injection Well at the North
Fort Myers Utility, Inc. (NFMU) wastewater treatment plant site in North Fort Myers. Rust
Environment & Iufrastructure, Inc. (REI) has prepared this report on behalf o NFMU.

All the tests werz conducted in strict adherence to the Test Plan submittec to your office and
modified to include your staff’s recommendations. The testing results for the well were very good.
Both external anc internal mechanical integrity were demonstrated. The well casing and the well
head components are in good condition. The valving has been serviced and the well head has been
tust-proofed and repainted. Based on the results of the well testing we concluded that the well has
retained full mechanical integrity and recommend that the well be allowed to continue in its normal
operation as backup to the irrigation re-use system.

If you have any questions or require additional explanation of any item in the 1eport, please do not
hesitate to contact me at (305) 447-4494.

Sincerely,
Rust Environment & Infrastructure, Inc.

e

William A. J. Pitt, P.E., P.H.

Senior Consultant

c: Joseph Haberfeld, FDEP - Tallahassee Jack Schenkman, NFMU - Miami
Steve Anderson, SFWMD - West Palm Beach Tony Reeves, NFMU - Ft Myers
Dan Duerr, USGS - Tampa Gary Long, NFMU - Ft. Myers
Nancy Marsh, USEPA - Atlanta Bill Sundstrom, RS&B - Tallahassee

O  cumtagrzamot



CERTIFICATE OF MECHANICAL INTEGRITY
DEEP INJECTION WELL SYSTEM

The__North Fort Myers Utility _deep injection well system operated by _North Fort Myers
Utility, Inc. _has been tested under Rust Environment & Infrastructure, Inc.'s direct supervision for
mechanical integrity. The tests followed standard engineering practices generally accepted for the
purposes of these tests. The external and internal mechanical integrity tests followed a Florida
Department of Environmental Protection (FDEP) pre-approved Test Plan and all the critical test
elements were witnessed by representatives of the FDEP.

Having examined the results of the above-mentioned tests and having prepared the engineering
report which is part of this certification, Rust Environment & Infrastructure, Inc. (REI), as
engineer of record for this project, certifies that the deep injection well system operated by North
Fort Myers Utility, Inc.,  at the F reatm it

Florida.  has successfully passed all the testing requirements for mechanical integrity under
rules of Chapter 62-528 of the Florida Administrative Code and is therefore considered to have

mechanical integrity.

RUST ENVIROWMENT & INFRASTRUCTURE, INC.
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ABSTRACT

A Mechanical Integrity Test (MIT) was conducted for the North Fort Myers Utility, Inc. deep
injection well. The test was designed to determine if the well still retains internal and external

mechanical integrity.

The internal mechanical integrity was proven by conducting a pressure test on the casing at more
than 1.5 times the maximum expected injection pressure that the well will have when operating
at full capacity. This test was backed-up by a T.V. survey of the casing which showed the casing
and all the joints to be in excellent condition.

The external mechanical integrity was proven by conducting a Radioactive Tracer Survey (RTS).
A radioactive substance (Todine 131) was injected in the well and its movement traced. The tracer
test showed that there is no water movement in the cement filled annular space outside the casing
nor upward movement in the formations through the confining zone. This test was backed up by
a temperature test, which also showed complete external mechanical integrity.
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Section 1

INTRODUCTION

1.1 BACKGROUND

The deep injection well that serves the North Fort Myers Wastewater Treatment Plant of North Fort
Myers Utility, Inc. (INFMU) (see Figures 1-1, 1-2 and 1-3) was constructed in 1987, and on December
4 of that year the first mechanical integrity test (MIT) on the well was completed when the radioactive
tracer test was performed.

The deep injection well regulations in Chapter 62-528 of the Florida Administrative Code (FAC)
require that the permittee conduct a new MIT within five years of the time of the previous test.
The second MIT was completed on October 14, 1992 when Layne-Atlantic Company, Inc.
conducted the pressure test on the injection casing. The special conditions of the current
Operating Permit (UO 36-301451) dated October 8, 1997 required that the third MIT be conducted
before October 14, 1997.

In early April 1997, Rust Environment & Infrastructure, Inc. (REI) was retained by NFMU to develop
a scope of work to perform the third MIT test by October 14, 1997. A contract was negotiated with
NEFMU shortly thereafter. On May 7, 1997 the contract was signed by the two parties and within a
month, work started on the preparation of a Test Plan (see appendix A) and the contract documents
(plans and specifications) for the testing subcontractor. The draft of the Test Plan was submitted for
review on July 9th. Comments were received from NFMU on July 10th.. During the rest of July,
telephoned discussions were held and correspondence (July 11, July 15, and July 24) was exchanged
between REI and the Staff of the Florida Department of Environmental Regulation (FDEP) to clarify
the proposed test procedures and match them to the rule requirements. On August 4, 1997, the MIT
Test Plan was finalized with the incorporation of the FDEP recommendations, and on August 6, 1997
a letter was sent to FDEP confirming that the changes requested had been incorporated into the Test
Plan.
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On September 9, 1997, FDEP formally notified its intent to issue a permit for the injection system with
the condition that the MIT test be conducted by October 14, 1997. The contract documents for
conducting the MIT were completed on September 12 and faxed to NFMU for review that same day.
On September 23, 1997 the liability insurance certificates were received, and after receipt of the
payment and performance bonds on September 29, the contract with the testing contractor
(Youngquist Brothers, Inc. of Ft. Myers, Florida) was signed by NFMU officials (back-dated to
September 15, 1997). A pre-construction telephone conference was conducted on September 29 with
representatives of Florida Geophysical Logging, Inc. and Youngquist Brothers, Inc.. REI issued the
notice to proceed to Youngquist Brothers on September 30, 1997 (see Appendix B). The contract had
a 30-day limit but because it had been back-dated, the completion date was October 14. The contract
time had already run 15 days when the mobilization of equipment to the NFMU site started on
September 30, 1997.

~ A schedule of work for the MIT was prepared September 25, 1997 (see Appendix C) and
forwarded to the regulatory agencies and to other individuals concerned. The schedule called for
flushing out the well on September 30 and conducting the T.V. Survey on October 1. It also
included dates for the pressure testing (October 3), and for the radioactive tracer tests (October 6);
however, the radioactive tracer test had to be postponed to October 7 because of scheduling
problems with the logging truck.

1.2 PURPOSE

The purpose of this report is to present all the data (and its interpretation) collected as part of this
MIT. The starting points for data collection are the dates of the preconstruction conference and
mobilization to the site occurring on September 29, and 30, 1997 respectively (see Appendix D); and
continuing through the radioactive tracer test conducted on October 7, 1997. For the purposes of
permitting, the work was determined to be completed on the date of the tracer test, one week prior
to the October 14, 1997 date required in the operating permit; however, for the purpose of the contract
with the driller, the certificate of substantial completion was not issued until October 23 when all the
equipment had been removed from the site and the site returned to its original condition,



Section 2

MECHANICAL INTEGRITY TESTING (MIT)

The MIT program is designed to test two elements of the injection system: Internal and external
integrity. The first test element, the internal mechanical integrity in the well itself, tests the condition
of the injection casing. This is achieved through a series of field tests including T.V. surveys, self
complementary geophysical logs, and a pressure test of the casing. The second test element, the
external mechanical integrity test, tests for leaks in both the well bore and in the geologic formations
penetrated by the well. This is achieved partially through various complementary geophysical logs,
but primarily by using a radioactive tracer survey (RTS).

2.1 PRE-CONSTRUCTION CONFERENCE AND MOBILIZATION

The Pre-Construction Conference was held by telephone on September 29, 1997.  All the construction
details had already been discussed in detail with the drilliers and the loggers when the contract was
being prepared and so, a formal sit-down conference was not necessary. Mobilization to the site
began on September 30, 1997 and set the starting date of the contract. The drilling contractor
(Youngquist) achieved mobilization on September 30 by mobilizing a flat-bed truck with the drill rods,
and a pitman truck for moving heavy equipment. The pre-construction telephone conference held
September 29 included the following representatives:

Mr. William Musselwhite - representing Youngquist Brothers, Inc.
Mr. Edward Callahan - representing Florida Geophysical Logging, Inc.
Mr. William Pitt - representing REI and North Fort Myers Utility, Inc.

REI facilitated the telephone conference. It was divided into two topics. One topic was referred to
as the legal and the other as the technical. The legal was a quick discussion to determine if all the
contract requirements of insurance, deposits, bonds, securities, etc had been met. There was also a
quick explanation of billings procedures. The completion schedule was discussed and the chain of
command was set up. The technical topic covered the specifications for testing and included
warnings on testing the packer at land surface, maintaining a clean site, providing legible
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and sealed field copies of logs and surveys, providing gauge calibration certification. It ended with
a discussion of scheduling the work so as to coordinate well shut-down during periods when no
irrigation discharges could be made to the golf courses. There was concern that rainfall would
require that the testing be interrupted because the golf courses do not accept water for irrigation
when it rains. As it turned out this became a moot point since it did not rain at all during the period
from the start of mobilizatin until after all tests had been completed. Another item discussed during
the pre-construction conference was the requirement in the contract that clean city water be used to
flush out the well prior to T.V. surveying. No city water is available on site therefore it was agreed
that filtered effluent would be used as long as the video picture was clear.

On October 1, 1997 Florida Geophysical mobilized to the site, and on October 2, 1997,
Youngquist’s mobilization was completed with the arrival of the drilling rig and its support
equipment (see Figure 2-1).

2.2 INTERNAL MECHANICAL INTEGRITY

22171.V. Survey

On September 30 the injection well was flushed with filtered effluent in preparation for the T.V.
Survey the next day. The effluent quality was perfectly transparent. Field-office laboratory tests
showed no color in the water and a turbidity reading of 1.1 NTUs (Nephelometric Turbidity
Units) for the filtered effluent used to flush out the well. After flushing, the well was taken off-
line and all effluent was piped to the irrigation fields in the golf courses.

The T.V. survey was scheduled for 8:00 A.M. October 1, 1997, and although FDEP had
previously said that it did not need to witness the survey, REI telephoned FDEP on September
30 as a reminder of the starting time and date. At 8:00 A M. the T.V.surveying crew was on-
site but ran into a slight delay with the installation of the standpipe on the wellhead. This delay
added an extra hour and a half to the sheduled start. Assuming at 9:30 A.M. that FDEP was not
going to attend, the T.V. survey was started as the camera was lowered down the well (see
Figure 2-2).

The T.V. picture was of excellent quality and presented a very clear look of the casing and of all the
welded joints; as well as of the open hole all the way to 2,539 feet (unfortunately the logger was
unable to video tape the open hole portion below 2,539 feet because a bridge across the hole at that
depth presented a risk to the T.V. camera). Table 2.1 shows the depth of each welded joint as
determined from the T.V. picture by the Engineer,

2-2
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Table 2-1
CASING JOINTS FROM T.V. SURVEY

Ist jointat . 25 ft.  14thjoint at . 436 ft. 27th joint at . 851 ft.
2nd jointat . 56 ft.  15thjoint at . 467 ft. 28th joint at . 882 fi.
3rd jointat . 89 ft.  16th joint at . 501 fi. 29th joint at . 9181t
4th jointat . 122 ft.  17th joint at . 53411 30th joint at . 942 fi.
5th jointat . 154 ft.. 18th joint at . 568 ft. 31st joint at . 972 fi.
6th jointat . 187 ft.  19th joint at . 601 ft. 32nd joint at . 1,003 ft.
7th jointat . 216 ft.  20th joint at . 630 ft. 33rd jointat . 1,037 ft.
8th jointat 249 ft.  21st joint at . 663 ft. 34th jointat 1,064 ft.
9th jointat . 282 ft. 22ndjointat . 701 fi. 35th jointat . 1,094 ft.
10th joint at . 311 ft. 23rd jointat . 729 fi 36th jointat . 1,129 ft.
11th jointat . 344 ft. 24th jointat . 759 ft. 37th joint at . L1162 ft
12th jointat . 376 ft. 25th jointat . 789 ft. 38th joint at . L1911 ft
13th joint at . 407 ft. 26th jointat . 821 ft. 39th joint at . 1,223 ft
40th jointat . 1,258 ft. 46th joint at . 1,450 fi. 52nd joint at . 1,642 ft.
41st jointat . 1,290 ft. 47thjoint at . 1,482 ft. 53rd joint at : 1,669 ft.
42nd jointat . 1,324 ft.  48th joint at . 1,514 fi. 54th joint at . 1,702 ft.
43rd jointat . 1,356 ft. 49th joint at . 1,546 f1. 55th joint at . 1,735 ft.
44th jointat . 1,386 ft. 50th joint at . 1,578 ft. 56th joint at ) 1,767 ft.
45th jointat . 1,418 ft. 5l1st joint at . 1,610 ft. 57th joint at . 1,799 ft.
S8thjointat . 1,831 ft.  64thjointat . 2,023 fr. 70th joint at . 2,215 ft.
59th jointat . 1,860 ft. 65th jointat . 2,056 ft. 71st joint at . 2,248 ft.
60th jointat . 1,893 ft.  66thjointat . 2,086 fi. 72nd joint at . 2,281 fi.
6lstjointat . 1,926ft.  67thjointat . 2,117 fi. 73rd joint at . 2,3131t.
62nd jointat . 1,947ft. -68thjointat . 2,I49ft.  Casingendsat . 2,34 51t

63rd jointat . 1,991 ft. 69th jointat . 2,183 fi.

Each and every one of these joints appears to be tight and there are no indications of any
perforations or breaks of any kind. Similarly, there are no holes or breaks in the casing, and there
are no nicks, gouges or grooves visible anywhere in the casing.

The October 1, 1997 T.V. survey (by Florida Geophysical Logging, Inc.) was compared with the

T.V. surveys of December 2, 1987 (Deep Venture Video Logging, Inc.) and July 23, 1992 (Layne
Atlantic Corp.) to see if any changes in the integrity of the casing could be detected; but other than
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rust stains, incrustations, and the presence of tuberculation throuhgout the casing, the current 1997
T.V. survey shows no change from the July 23, 1992 T.V. survey. In fact, the amount of tuberculation
seen on the casing in 1997 appears to be the same as in 1992. Therefore, assuming that the casing was
scrubbed cleaned in 1992, it is likely that the amount of tuberculation seen in both the 1992 and 1997
surveys represents that which can be expect every five years.

The 1997 T.V. survey does show however, that the amount of tuberculation in the last piece of casing
is considerably more than anywhere else in the casing. It is worth pointing out at this time that when
the well was last scrubbed in 1992, the brush was suspended from a cable and was not lowered enough
to reach the bottom of the casing (see hand written notes for October 7, 1992 in Appendix C of the 1992
MIT test report). This shortened scrubbing was done to avoid getting the brush bristles hung-up at the
end of the casing; but resulted in never having scrubbed the lowermost part of the casing. Therefore,
the 1997 T.V. survey shows five years of tuberculation everywhere on the casing except for the
lowermost part where it is apparently showing 10 years of tuberculation.

In the open hole itself there has been no noticeable change since the well was put in operation, and in
fact the same description made December 2, 1987 (see Appendix E) is still applicable today.

There are, however, discrepancies in each of the three T.V. video surveys. The measured length of
casing pipe installed in the well places the bottom of the casing at 2,340 feet below land surface, but
each of the three surveys show discrepancies brought about due to cable strectching, cable hanging on
the curvatures of the casing, and differences in the starting base line or measuring point. These
differences however do not affect the evaluation of the casing, but do show different depths for each
of the joints and for the bottom of the casing. The 1987 T.V. survey, based on a starting point 1 foot
above land surface, recorded the end of the casing at between 2,338 feet below the measuring point or
2,337 feet below land surface (a real difference of -3 feet). In 1992 the T.V. survey tape was started
from a measuring point located approximately 4 feet above land surface (3 feet higher than the 1987
survey tape). Therefore every one of the joints and the end of the casing are recorded 3 feet higher in
the 1992 survey video tape than in the 1987 tape. The 1992 survey records the end of the casing at
2,335 feet below the measuring point or 2, 331 feet below land surface (a real difference of -9 feet).
The 1997 survey was started from land surface and records the end of the casing at 2,344 feet (a real
difference of +4 feet). From the 1997 T.V. survey it is concluded that the casing is in excellent shape
after ten years in operation. The open hole remains clean and without any visible clogging throughout
its effective depth and shows no change from 1992 to 1997, except for a minor obstruction at the 2,528
foot depth first discovered in 1992 and still visible in 1997 (2,538 feet). It appears from the T.V. survey
that ten years of injection has not affected either the casing or the capability of the well to continue to
operate as an injection system.
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The 1997 T.V. survey from land surface down through the end of the casing can be seen in the video
tape in Appendix F. Copies of the video have been provided to the TAC agencies with this report.
A copy 1s also available for viewing at REI’s Coral Gables office and at NFMU's office in North Fort
Myers.

2.2.2 Pressure Test

Prior to the 1992 pressure test conducted on October 14, the inside of the casing was scrubbed with
a brush to remove the tuberculation and other growth that had accumulated in the 5 years since the
well had been put in operation. However, the last section of casing below the last joint was not
scrubbed for fear of getting the brush stuck at the rim of the pipe. In 1992 a packer was inflated
inside the casing, at a depth of 2,313 feet, one joint above the bottom of the casing, in the section
of the casing that had been scrubbed. The 1997 pressure test however, was not performed in a
smoothly scrubbed well casing. This time the casing was not scrubbed as part of the testing
contract. Consequently, in 1997 the inside surfaces of the casing where rough and did not present
an easy seal for the inflated packer. What is more, in 1997, the packer was inflated in the last
section of casing, below the last joint, at a depth of 2,334 feet. This is the most highly
tuberculated part of the casing, representing ten years of use without scrubbing.

Although FDEP had approved setting the packers a whole 30 feet higher, it was decided to test the
well casing as near to the botom as possible in order to allay any concerns that the last joint of the
casing had never been tested since the well was constructed.

The 1997 pressure test (see Figure 2-3), was performed in essentially the same manner as the two
previous tests in 1987 and 1992, but extra care was given this time to sealing all the above ground
connections very tightly because the less than perfect fit of the packer in the tuberculated area of
the casing would require very tight connections above ground to compensate for pressure lost
around the packer. Even then, minor leaks were detected in the well head connections above
ground; and in the end, the butterfly valve on the line between the well and the plant had to be
replaced with a blind flange before enough of the above ground leaks could be eliminated and the
test could be successfully completed.

The FDEP rules require that the well be pressurized to 150% of the maximum operating pressure
expected when the well is operated at full capacity. In addition, the rules require that the pressure
be maintained for no less than one hour ( a maximum pressure change of 5% is allowed).

The well head was removed on October 2 and the packer instalied at the bottom of the casing at
2,334 feet. Prior to lowering the packer to the bottom it was tested at land surface and was found
to inflate properly. A preliminary test had been schedule for October 2, but there were delays in
getting the packer down the hole and setting it. These delays made it impossible to pre-test the
casing before the FDEP representatives arrived on October 3. All the tightening and re-tightening,
packing and re-packing of valves and connections, and testing and re-testing that is usually done
ahead of time so that the testing runs smoothly the first time it is conducted before the FDEP, had
to be done the day of the test.
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Five times, leaks in the well head required tightening and it was not until the sixth try, when the
butterfly valve at the wellhead was replaced with a blind flange, that the leaks were controlled enough
to hold pressure for the required one hour with less than a 5% change in pressure.

The packer was pressurized to 240 psi and the casing to 130 psi. At the end of one hour the pressure
in the casing was 124 psi., representing a 4.6% change in pressure. The pressure changes were
measured with a McDaniel Test Grade Pressure Gauge calibrated on September 30, 1997. The test-
gauge calibration certificate (see Appendix A) was made available to FDEP for review and approval
prior to the start of the test. The test was witnessed by an FDEP representative (Mr.Richard Orth, P.G.)
who approved the test procedure and passed the test results described above and in the daily logs in
Appendix D. William Pitt, P.E., P.H., of REI certified the test results and the successful completion

of the test.

The sucessful completion of the T.V. survey and the pressure test on the casing show that there is
internal mechanical integrity on the NFMU injection well at North Fort Myers.

2.3 EXTERNAL MECHANICAL INTEGRITY

2.3.1 Temperature Log

Florida Geophysical Logging, Inc. (see Figure 2-4) conducted the temperature log on October 7,
1997 starting at 8:16 A.M. and ending at 9:09 A.M.. The temperature log was run from the surface
downward, and it was started more than 12 hours after the well had last been disturbed during the
pressure test, and a whole week after the well last received any discharges ( it was flushed for the

T.V. survey a week before).

The temperature log (see Appendix G) shows inconsistent temperature changes in the uppermost
100 feet of the well probably caused by interference in preparing the well for testing, and then a
gradual but very steady increase from 100 feet to 1,970 feet. At 1,970 feet the temperature drops
slightly and at 2,085 feet continues the gradual steady increase down to 2,180 feet. At 2,180 feet
begins a gradual but continued temperature decrease until at 2,352 feet there is a very sharp
temperature increase of approximately 7 degrees Farenheit. The temperature remains steady to a
depth of 2,498 feet where it cools by a couple of degrees before again beginning a steady gradual
increase. This description, down to 2,352 feet is very similar to that of the temperature logs
conducted on December 3, 1987 and July 24, 1992. The main difference is a much sharper
temperature increase in the interval from 2,352 to 2,498 feet in the 1997 log than in the other two
logs, although the 1992 log also show the same shape of the temperature footprint in that interval.
Below 2,498 feet the three logs are similar. The main difference between the 1997 log and the
other two logs can be ascribed to a much more native water quality condition in 1987 and to a
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shorter period of time since the last flushing of the well before the 1992 temperature log was run.

The similarity of the 1992 and 1997 logs in the interval from 2,352 and 2,498 feet confirm that this
is the zone that is receiving the injection water. In other words, this is the injection zone. The
similarity also indicates that there has been no movement up or down for the location of the injection
interval in the last ten years and consequently there has not been any upward movement of the
injected water. The similarity of the graphs below 2,498 feet confirm that there has not been any
upward displacement of the warmer bottom water either. The 1987 temperature log can be found in
Appendix #12 of Volume 2A of the 1988 Engineering Report. The 1992 temperature log is in
Appendix B of the 1992 MIT report. A copy of the new 1997 temperature log is in Appendix G to this

report.

2.3.2 Radi ive Trac urvév RTS

The tracer test of the deep injection well was conducted on October 7, 1997 by Florida Geophysical
Logging (see Figure 2-5). The test was witnessed by two officials of the FDEP, Messrs. Jack Myers,
P.G., Chairperson of the UIC TAC, and Joseph Haberfeld, P.G., TAC representative from FDEP's
Tallahassee headquarters. Florida Geophysical Logging assembled the RTS tool with one gamma
ray detector above the ejector and two gamma ray detectors below it (see Appendix I). The tool
assembly was then lowered down the well to full depth and a background gamma ray (base log) was
run up the hole into the casing and on up to land surface(see Appendix J). The background gamma
ray log was run first, using a 27.5-foot RTS tool with three gamma ray detectors . Gamma
background showed an API count of approximately 20 units or less at every depth in the well except
at 2,525 feet to 2,545 feet, when this count increased up to 70 units. (One API unit represents 165
micrograms of radium equivalent per ton of material.)

After the base log was completed, Florida Geophysical filled the ejector with 10 microcuries of
radioactive Iodine 131 and the static tracer test was begun. The cjector was brought up to just outside
the casing (one foot outside the casing at 2,344 ft.), thus positioning the upper detector inside the
casing at 2,334 feet and other detectors 2.5 feet below the ejector and 9.0 feet outside the casing at
2,346.5 feet and 2,356.5 feet respectively. A 1-minute background reading was done with all three

detectors each showing 20 API units or less.

The ejector was then opened for 3.1 seconds allowing 1.0 microcuries of Iodine 131 to enter the
system just below the casing. The upper gamma ray detector (located 10 feet above the ejector)
did not show any upward movement of the radioactive tracer and remained well within the
background of 20 API units for the whole 60 minutes of the test. However, the middle one of the
two lower gamma ray detectors, which is 2.5 feet below the ejector, began to show a downward
drift below the casing as early as 12 minutes after ejection. The second lower gamma ray tool,
located 10 feet below the ejector, detected the downward tracer movement 14 minutes into the

test.
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After the static test was completed, the tool assembly was raised to 200 feet (actually 224 feet) and
then the two lower detectors (middle and bottom) picked up the Iodine 131 just as they crossed

through the 2,344-foot depth (the lodine 131 release depth). Above 2,330 feet, all three tracers
paralleled background gamma ray activity. Because tracer was picked up at essentially the same level
in all three counters, the indication is that there was only a slow upward drift inside the casing and
a slow downward drift below the casing. The lodine 131 did not move up outside the casing, but it
did dissipate upward inside the casing about 14 feet by convection and not by real fluid movement.

The dynamic tracer test was performed next while pumping water down the well, but first a hose
was connected to the well and reclaimed water was flushed down the well for 20 minutes at a rate
of approximately 1,500 gallons per minute to flush out the previously released tracer. The RTS
assembly was then lowered to 2,360 feet and a tracer log upward to 2,150 feet was made. The
iodine slug had moved out of the casing and the three gamma ray counters had returned to
background levels.

It was then that the dynamic tracer test was run.

First the injection rate of water was reduced to 13 gallons per minute at 2:50 p.m. and the RTS
assembly was then moved inside the well and stationed with the ejector at 2,338 feet (5 feet inside
the casings). Then at 3:18 p.m. 2.0 millicuries of radioactive tracer were ejected while water
continued to be injected at a 13 gallons per minute rate. A little over a minute later the middle
detector (2.5 feet below the ejector) picked up the tracer signal and two minutes later began to
decrease. Three minutes after ejection the lower detector (12.5 feet below the ejector) began to pick
up the signal and two minutes after that began to decline. The upper detector did not show any
change. At 3:51 p.m. the middle detector is again reading background levels of gamma radiation,
but the bottom detector is still above background. The test was ended at 3:56 p.m. with detectors
at background except for the bottom one (see Appendix I).

Next, and while still pumping at 13 gpm, the tool assembly was raised up 200 feet and both the
middle and lower detector reacted sharply as they crossed the 2,338-foot tracer release depth.

The dynamic test was repeated another time, again using 2 millicuries and again showing essentially
the same results. After that the tool assembly was lowered to 2,580 feet and the remaining
radioactive tracer released while pumping at 1,500 gpm. The well was then logged from bottom to
top while continuing to pump at 1,500 gpm. This final log showed that all the tracer had entered the
formations within the zone previously identified as the injection zone and it also showed that no
tracer had moved into the zone identified as the confining zone. This proves not only that there is
complete mechanical integrity, but that the confining zone is indeed confining.

The mechanical integrity test was then concluded, but to insure that the remaining Iodine was well
dispersed, injection of water at 1,500 gpm down the well continued for the next hour,
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2.4 WELL HEAD RE-INSTALLATION

The completion of the work associated with the MIT was achieved when the well head was
replaced (see Figure 2-6). The pressure and vacuum release valves were cleaned out prior to
replacement of the well head. The well head was then repainted after rustproofing, and has been
in continuous service ever since. The well has been placed back on line and flow from the plant
is now going through the pump station (see Figure 2-6) and discharges either to the injection well
(blue system) or to the golf course for irrigation (purple system).
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Section 3

CONCLUSIONS AND RECOMMENDATIONS

3.1 CONCLUSIONS

The evaluation of the NFMU deep injection well for mechanical integrity both external and internal
was conducted in adherence to the Test Plan proposed to FDEP on July 9, 1997. The Test Plan was
reviewed and changes were recommeded by FDEP on July 24, 1997. Finally on August 6, 1997 the
recommended changes were incorporated in the Test Plan.

The various tests conducted during the month of October 1997 have shown that after nearly ten
years of continuous operation the NFMU injection well continues to exhibit complete internal and
external mechanical integrity.

Internal mechanical integrity was proven by a pressure test successfully conducted on the injection
casing. The test was conducted for the required one-hour time. The pressure test, officially
witnessed by Mr. Rick Orth, P.G. of the FDEP office of Fort Myers, consisted of initially pressurizing
the injection casing to a pressure of at least three times the maximum expected pressure during well
operation at full capacity; and measuring the change of pressure at the end of the test. The casin was
initially pressurized to 130 psi, which is well above expected operational pressure. At the end of the
test, the pressure was 124 psi; representing a change of 6 psi in one hour. This change is slightly less
than the maximum allowable 5% (6.5 psi in this case) under Chapter 62-528.300(6)(e).

Internal mechanical integrity was also confirmed with a T.V. Survey of the well. This type of test,
although not as definite and objective as the pressure test, nevertheless provided a visual look
inside the well casing and showed that the casing and each of the casing joints are in perfect
mechanical condition.

External mechanical integrity was proven by the successful completion of a radioactive tracer survey
(RTS). The RTS was officially observed by Messrs. Jack Myers, P.G. and Mr. Joseph Haberfeld, P.G.
of the FDEP offices in Fort Myers and Tallahassee respectively. Both the static and the dynamic
portions of the test clearly indicated that there was no leakage outside the casing either in the annular
space filled with cement, or in the formations above the injection zone. The dynamic test showed the
same results. Both tests were performed twice to provide a higher degree of confidence in the resutls.
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A temperature survey conducted to reinforce the results of the RTS also showed no movement
of injected water anywhere but in the injection zone.

Finally, and although not part of the MIT, a second temperature survey and a final radioactive
tracer test of the injection zone led to the conclusion that most of the injected fluids are
entering the formations of the injection zone between the end of the casing at x,xxx feet and
the end of the higher permeability layers at x,xxx feet. The T.V. survey also confirmed this
interval as the injection zone. Density differences in the fresh water in the injection zone and
the dense saline water below create optical changes that are easily detected by the T.V.
camera.

3.2 RECOMMENDATIONS

The results of the MIT have shown that there is complete external and internal mechanical
integrity at the NFMU injection well site. It is therefore recommended that the NFMU deep
injection well be officially determined to have mechanical integrity and be allowed to continue
to serve as the standby and emergency disposal alternative to the NFMU treatment plant. The
NFMU primary disposal option is to reuse the treated water for the irrigation of nearby golf
courses in northern Lee County.
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m - Rust Environment & Infrastructure Inc.

A Rust Intemational Company Phone 305.447.449%4
2600 Dougtas Road. Suite 305 Fax 3054439119
Coral Gables, A 33134

July 9, 1997

Mr. Jack Myers, P.G.

Chairman, TAC - UIC

Florida Department of Environmental Protection
2295 Victoria Avenue, Suite 364

Fort Myers, Florida 33901

Re:  North Fort Myers Utility, Inc. - Test Plan for Mechanical Integrity Testing (MIT) of the
Wastewater Disposal Deep Injcction Well in North Fort Myers
REI Job ID 200898

Dear Mr. Myers:

The Operating Permit (U036-191266) for the injection well located at the site of the North Fort Myers Utility,
Inc. (NFMU) wastewater treatment plant in Lee County, requires that the permittee conduct a mechanical
integrity test (MIT) of the well every five years. The MITs were last completed in October 1992, when the
pressure test of the well was conducted. The next MIT must therefore be completed by that anniversary date

this year. ‘

NFMU has contracted Rust Environment and Infrastructure Inc. (REI) as its engineer of record, and requested
RED’s assistance in preparing the MIT plan and testing specifications; and in conducting the MITs before the

October deadline.

Enclosed piease find the test plan we propose to implement. It has been specifically prepared for testing the
mechanical integrity of the North Fort Myers deep injection well. The plan is being submitted for your review
as required (ahead of the 90-day time limit), before the expiration of the five-year interval since the last MIT
test. REI expects that review comments and recommendations will be forthcoming from the TAC, and will
modify the plan after TAC review by incorporating the FDEP’s suggestions and comments.

If you have any questions or require a more detailed explanation of any item in the plan, please don't hesitate
to contact me at (305) 447-4494,

Sincerely,

William A. J. Pitt, Jr., P.E., P.H.

Senior Consultant

ce: Joseph Haberfeld, FDEP - Tallahassee Jack Schenkman, NFMU - Miami
Steve Anderson, SFWMD - West Paim Beach Tony Reeves, NFMU - Ft. Myers
Dan Duerr, USGS - Tampa Gary Long, NFMU - Ft. Myers
Nancy Marsh, USEPA - Atlanta Bill Sundstrom, RS&B - Tallahassee

s J RS T——-



Department of

Environmental Protectio@@pv

South District
Lawton Chiles 2295 Victoria Avenue, Suite 364 Virginia B. Weth
Governor Fort Myers, Florida 33901-3881 Secrenary

July 24, 1997

Garrison Long, Vice President Utilities
North Fort Myers Utility

128 John Smith Loop

North Fort Myers, Florida 33917

Re: Lee County - UIC
North Fort Myers Utility WWTP

Class I Injection Well
MIT Plan

Dear Mr. Long:

The Department staff have reviewed the July 9, 1997 Mechanical
Integrity Test Plan for the subject well and have the following
comments:

1. The due date for the test is Octocber 14, 1997 but it states on
p. 6 the testing will take place in late October and will be after
the rainy season. Testing must be completed on or bhefore October
14 or the permittee may be subject to enforcement. october is
still quite rainy in South Florida, and considering the due date
the permittee should plan to start wellsite work considerably
earlier than planned. If the injection well is needed for
operation during the testing period, that could extend the testing
period even longer. ,

2. raneideration should be given to a mechanical cleaning of the
inside of the injection well zasing to keep the buildup of solids
from getting too thick as well as to provide a smooth surface for
seating of the inflatable packer. ‘

3. What is meant by an electrical log? 1Is this going to be a
casing collar log (CCL)? A CCL is necessary to locate the bottom
of the 12 inch steel casing and is usually run with the background
gamma ray log.

ECEIVED BY
JUL 2 8 1997 Continued . . .

F?US r & , “Protect, Conserve anc Manage Florida’s Environment and Natural Resources”

Printed on recycied paper.




Mr. Garrison Long
July 24, 1997
Page 2

RADIOACTIVE TRACER TEST

4. The background gamma ray log must be run from the bottom of the
injection zone to land surface.

5. In step E, p- 11, log upward to at least 200 feet above the
bottom of the casing. Also, log upward to the same depth after all
dynanic tracer ejects.

6. Any flushing to remove tracer from the inside of the casing may
use the injection pumps capable of 1500 gpm.

7. The 5 feet/minute velocity for an 11.75 inch ID casing is 28
gpm. Lower rates may be used if they are adequate to move the
tracer downhole.

8. Unless tracer is seen with the upper gamma detector, wait a
minimum of 30 minutes before logging up out of position after each
dynamic eject.

9., When releasing the remainder of the tracer into the injection
well after all ejects are complete, it should be done within the

injection zone, This is normally accomplished prior to running the
final gamma ray log.

If you have any questions, please call me at 941-332-6975.

Sincerely,

", Mr
4 )

Jack Myers,“F.G.
Water Facilities

JBM/k1lm
Copies to:

William Pitt, Jr., P.E. - RUST
Joe Haberfeld - FDEP



ST Rast Environment & infrastructure inc.

A Ryt imemationad Company Phone 305.447.4494
2601 Douglas Raad, Suite 305 Fax  305.443.9119
Cor! Gables, L33

August 6, 1997

Florida Depar'ment of Environmental Protection
South District Office

2295 Victoria Avenue, Suite 364

Fort Myers, F:orida 33901-3881

Attention: M. Jack Myers, P.G.
UIC - TAC Chairman

Reference: North Ft. Myers Utility, Inc. (NFMU)
Mechanical Iategrity Test (MIT)
North Ft. Myers, Florida

Rust Project No. 200898

Dear Mr. Myers:

I have received a copy of your letter of July 24 to Mr. Garrison Long. The letter includes nine FDEP
comments on the proposed Test Plan we submitted earlier. I have conferred with MMr. Long and
discussed those comments, and I am now able to respond on behalf of NFMU.

1. The due date for the test is October 14........... could extend the testing period even longer.

All the tests will be completed before the October 14 deadline. Testing is being schedule for the last
week in September (Monday September 29) in order to have enough time to complee all the tests
even if the work is occasionally interrupted by heavy rains and the well has to be reconnected
temporarily. All the storzge facilities at the plant and at the irrigation sites (the three golf courses)
will be lowered as much as possible before hand, so that when testing starts there will be maximum

storage capacity available.
2. Consideration should be given to mechanical cleaning.......seating inflatable packer.

The T.V. survey is schedule to be performed right after the first temperature log is completed, and
before the well is prepared for the pressure test using the inflatable packer. This will allow
observation of the internal condition of the casing before installing the packer. If the T.V. survey
indicates excessive growth of bacteria (slimes, molds, etc.) or, if in the opinion of the Engineer, the
casing needs cleaning for any other reason, provisos in the drilling contract will require the driller

to scrub the well before proceeding any further.

° Luglity througn leamwork



Fort Myers, Florida 33901-3881, Florida Department of Environmental Protection
August 6, 1997 .
Page 2

3. What is meant by an electric log? Is this.......... CCL .....with background gamma ray lug.

This was incorrectly presented in tiie Test Plan. Because the casing is a steel casing, an electric log
will not be run inside the casing. Instead it is intended that a caliper log will be run to locate the =nd
of the casing, and any breaks that may be large enough to be seen in this log. Page 9 of the Test Plan
shows that it was the caliper log th::t was intended and not an electric log. A casing collar log (CZL)
is not usually associated with MIT testing. There is no intention to run a CCL log on this wel:

4.-9. RADIOACTIVE TRACER TEST

Each of these six .comments will be applied to the radioactive tracer test. 4. The background gamma

ray log will be run from bottom cf the hole to land surface. 5. After all static and dynamic tricer

releases, the log will be run at leas: 200 feet above the bottom of the casing. 6. If re-connectio:1 of
the well head makes it feasible to use the injection pumps, flushing will be done with the injection

pumps, if not line pressure using city water will be used. 7. A 30 gpm rate of flow will be

implemented instead of 10 gpm wkich may be too slow to adequately move the tracer downhole. 8.
If tracer is not seen with the upper detector, during the dynamic ejects, a full 30 minutes wil} be

allowed to lapse before logging up out of position. 9. The discharge of any leftover tracer will be

into the injection zone, and after fiushing a final gamma ray log will be run.

We arc. now getting ready to negotiate a contract with Younggquist Brothers to conduct the test. As
soon as I have a firm starting date I will call you so we can arrange the inspections by FDEP
personnel. All I can tell you at this time is that we are looking to start on September 29.

On behalf of NFMU, and on my own behalf as well, I thank you and the TAC members for the
thorough review of our Test Plan. I believe the comments and suggestions, all of which we have
now incorporated into the Test Plan, will help us conduct a better and more exacting MIT test.

I am looking forward to seeing you at 10:30 A.M. August 28 at your offices for the public meeting,

Sincer:ly,

i
William A. J. Pitt, P.E., P.H.
Senior Consultant

cc: Joseph Haberfeld, FDEP, Tallahassee
Jack Schenkman, NFMU-Miami
Tony Reeves, NFMU-Ft Myers
Gary Long, NFMU-Ft Myers
Bill Sundstrom, RS&B-Tallahassee
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NOTICE TO PROCEED

DATE : ber 30. 1997

TO: Messrs. William Musselwhite and Edward
Callahan
ADDRESS: Youngquist Brothers. Inc.

15465 Pine Ridge Road
Ft. Myers, Fl. 33908

PROJECT No. 200898

CONTRACT FOR:Mechanical Integrity Test - Deep Injection Well at Wastewater

Treatment Plant of North Fort Myers Utility, Inc.

Dear Messrs. Musselwhite and Callahan:

This document constitutes notification that you are to proceed with the performance of the above
contract within the time limits specified as described in the contract documents titled:

ntract for Mechani tegri st] h hF ility, Inc. D jection
Well and dated: September 15, 1997.

A pre-construction conference will be conducted by telephone at: _11:00 a.m., on September 2
1997. You or your field superintendent will be required to be available.

RUST ENVIRONMENT &
INFRASTRUCTURE, INC.

William A J. Pitt; P.E., P.H.
Senior Consultant

c: Jack Schenkman
Tony Reeves
Gary Long
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RLIST Interoffice Correspondence

Date: September 25, 1997

To: Jack Myers, P.G. (FDEP)

Copy: See list

From: Bill Pitt, P.E., P.H. (Rust E & I)

Subject: MIT Schedule for North Ft. Myers Utility

North Ft. Myers Utility Schedule of Work for 1997 MIT

Sept. 30 (Tuesday) Younggquist Bros. will flush out the well in preparation for T.V. Survey. They
will be using effluent (treated to spray quality) if no other source of water (fire hydrant) is available.
Youngquist Bros. will do this by themselves. Rust personnel will not be available to observe this.
The well will not be taken out of service to do this.

Oct. 1 (Wednesday) The T.V. survey will be conducted. Rust personnel will be on-site first thing
in the morning and will remain on site until the survey is completed. The well will be put back in
operation at the end of the day in case of a rain emergency.

Oct. 2 (Thursday) The well will be killed and the well head will be removed in preparation for the
pressure test. The inflatable packer will be test inflated outside the well first. Then it will be
inserted in the well and a preliminary pressure test will be conducted to make sure everything is in
order. If all is in order then, the actual pressure test will be conducted the next day. If not ready,
then FDEP will aiso be notified and a new date selected. Rust personnel will be on site.

Oct. 3 (Friday) Afier the FDEP representative arrives, the pressure test will commence and after one
hour, if the test is successful, the pressure will be released and the well put back into service over
the weekend. Rust personnel will be on site to observe the test with the FDEP representative. After
the test, the well head will be reassembled and the well put back in operation for the weekend.

Oct. 6 (Monday) If weather conditions allow it, the well will again be taken out of production and
the radioactive tracer test will be conducted today. The test will start after the FDEP representative
arrives. Rust personnel will be onsite for the whole procedure. If over the weekend rain causes the
well to be on line on Monday then the Rust representative will call FDEP and re-schedule the

radioactive tracer test for another date.

Quality through teamwork



MIT Schedule for North Ft. Myers Utility
September 25, 1997

Page 2

Telephone Numbers OFFICE HOME
Gary Long (North Ft. Myers Utility) (941) 543-1808

Bill Pitt (Rust E & I) (305) 447-4494  (305) 274-2245
Mike Sordan (Youngquist Bros.) (941) 489-4444

Jack Myers (FDEP-FT.Myers) (941) 332-6975

Joe Haberfeld (FDEP-Tallahassee)  (904) 921-9415  (850) 668-2810

Quality through teamwork
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RUST Rust Environment & Infrastructure Inc. CONSTRUCTION
REPORT

A Ryst Imemational Company Phone 305.447.4494
2600 Douglas Road, Suite 305 Fax 305.443911%

Corat Gables, AL 33134
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RUST Rust Environment & Infrastructure Inc. CONSTRUCTION
- REPORT

A Rust imemational Comparny Phone  305.447.4494
2500 Douglas Road, Sufte 305 Fax 3054439118
Coral Gables, L 23134
DATE S/ Z27,/977

PROJECT NAME A A1 4f — A7 Z T PROJECT NO._200878

CONTRACTORYOUNGQUIST™ GRo7HERS, L.  WEATHER._ 2/
CONTRACTOR'S REPRESENTATIVE._ /44 #7455 E2LI47TF
FIELD REPRESENTATIVE__??/%& SorR a1 (ypr) - brse P/Tr (Rer])

DESCRIPTION OF WORK OBSERVED AND REMARKS:
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Appendix E - T.V. Survey Notes (Dec. 3, 1987)



TELEVISION SURVEY NOTES ON THE OPEN HOLE
AFTER WELL CONSTRUCTION WAS COMPLETED

DECEMBER 3, 1987

Depth
(feet) Comments
0 - 2,340 Casing.
2,340 Out of casing.
2,341 - 2,349 Tight round hole with smooth walls and little,
if any, porosity.
2,351 - 2,353 Rougher walls - some porosity.
2,353 - 2,357 Small openings (smaller than cavities).
2,363 - 2,364 Openings are bigger but still cannot be called
cavities. High permeability.
2,368 - 2,375 Tight round hole (no visible porosity).
2,375 - 2,376 Broken section good parosity. Probably high
permeability. Fractures.
2,379 - 2,381 Large cavern. Very good injection potential
2,381 - 2,384 Rough porous walls. . _
2,384 - 2,385 Broken sections. Good porosity and permeability.
2,387 Very rough walls. Small openings.
2,393 Rough walls.

2,395 - 2,397 Small cavities.
Cy39/ Small cavern.

2,398 - 2,405 Smooth walls.

2,408 - 2,410 Vertical fracture (not interconnected).

2,410 - 2,414 Smooth walls.

2,414 - 2,418 Broken section - numerous holes. Good permeability.

2,420 - 2,423 Fair porosity.

2,423 - 2,427 - Very large cavern. Light does not reach the walls.
The whole 4.0 mgd can easily be injected inte this
cavity alone.

2,427 - 2,429 Same cavern as above, but here the walls are seen to
be very fractured.

2,430 Still extremely fractured zone, but here a hori-

zontal fracture is seen to bridge the well bore and
continues into the formation.

2,4