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V. P. Amy, Geraghty & Miller, Inc.

Intermediate Casing Point, Test-Injection Well,
City of Fort Lauderdale, Ft. Lauderdale, Florida

Attached is our report on the recommendation regarding the
change in the setting point for the 34-inch casing in the
test-injection well.

This recommendation .is made in an effort to prevent the occur-

rence of a future problem.

Setting the 34~inch casing some

70 feet shallower will not compromise its intended purpose
and should aid in preventing a problem.
advised of the results of the gyroscopic surveys and other
events as they occur.
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INTERMEDIATE CASING POINT
TEST-INJECTION WELL
CITY OF FORT LAUDERDALE
FORT LAUDERDALE, FLORIDA

At the March 5, 1981, meeting with the Technical Advisory
Group, the results of the pilot hole drilling, logging, and
testing were discussed and recommendations presented regard-
ing the setting points for the outer (34-inch) and inner (24-
inch) casings. It was recommended that the 34-inch casing be
set at 1970 feet for the reasons listed below. '

Dolomite and limestone occur in the interval between approxi-
mately 2000 and 2100 feet. The upper contact between this
unit and the overlying limestone is gradual and is marked by
the appearance of dolomite interbedded with the limestone,
grading into dolomite. The dolomite is indicated on the
induction log by the presence of high resistivity. Also,
because it is comparatively hard, it does not wash out during
drilling, so that it shows as a pronounced “gauge-size" (or
nearly so) hole on the caliper log.- :

When this section was drilled, a cavity was encountered at
+2096 feet. Examination of the caliper log reveals that some
over—-size portions are present in the dolomite; these may be
due to fractured rock which fell in or was drilled out,
giving the hole a rugose appearance on the caliper log. The
television survey, which was performed while the well was
being pumped, revealed that flow was entering the borehole

at 2075 feet (that depth is based on the camera odometer and
may be in error}.

The specifications originally called for a setting point of
2000 feet for the 34-inch casing to seal off water containing
less than 10,000 mgl of total dissolved solids. That point
was selected based on the reasonable assumption that salt
water (35,000 mgl TDS) is present at this depth.

At the March 5 meeting, it was recommended and accepted by
the Group that a setting of +1970 feet be used. This depth
rather than a deeper one was selected to prevent the possible
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loss of cement around the base of the casing because of the
nature of the dolomite. At that point, 1970 feet, the base
of the casing would be set in a fine- to medium-grained,
chalky limestone. This would also permit the cement plug
called for in the specifications to be set at the top of

the dolomite or in the interbedded limestone and dolomite to
effect a seal and prevent cement loss.

Following the meeting, the Contractor proceeded to ream the
hole to +1970 feet and prepare for setting the 34-inch casing.
During the reaming operations, directional surveys were made
by the Contractor at the prescribed intervals. After each
survey was made, the film was analyzed and the position of the
hole was calculated by the minimum curvature method. . Surveys
also were performed during the drilling of the pilot hole -

so that the relative positions of the reamed and pilot holes
could be monitored as the work progressed.

Comparison of the survey data reveals that the plotted posi-
tion of the centers of the holes deviate from each other,

with the reamed hole plot showing a greater overall inclina-
tion from the vertical than the pilot hole surveys. As a con-
sequence, the plotted position of the ream appears to be
further from the common reference point for the surveys (the
base of the 42-inch casing at 950 feet). This departure can

be first seen in the surveys at 1188 and 1189 feet, and becomes
more apparent with increasing depth.

The distances between the survey points below 1700 feet are
listed in the following table. Copies of the survey data and
plots showing the relationships between position are attached.

Survey Depth bistance
Reamed Hole Pilot Hole (£t)
1702 1692 2.4
1772 1754 2.55
1838 1816 2.85
1901 1878 2.90
1934 _ 1941 2.80

Much of the pilot hole is overgauge because of the nature of
the limestone. Below 1700 feet, the diameter is 18 to 20
inches, with the exception of the interval below 1950 feet
where the diameter reduces somewhat (to 15 inches) owing to
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the presence of the interbedded limestone and dolomite. The
reamed portion of.the hole is in excess of .57 inches.in dia-
meter (the limit of the Schlumberger caliper tool). Conse-
quently, the plotted positions of the holes overlap so that
effective communication exists.

As noted previously, the reamed portion of the hole is fur-
ther from the vertical than the pilot hole. Thus, the position
of the pilot hole is located on the low side of the reamed
hole. According to the survey. data, this relationship is quite
consistent. If the 34-inch casing is set and centralized at
1970 feet, this would offset the position of the center of the
next reaming (nominal 34~inch-diameter) relative to the pilot
hole, based on the survey data. This would raise the possibil-
ity that the next reaming may depart from the track of the
pilot hole.

To avoid this possibility, it is recommended that a shallower
casing setting be employed. This would permit the stage bit
used for the next ream to re-enter a previously drilled sec-
tion of hole rather than drilling new hole at the outset, and
should allow the bit to track the low side of the hole and
stay on the course of the pilot hole.

Review of the data indicates that a setting of approximately
1900 feet (proposed by the Contractor) should bring the casing
back to a point that would allow the ream bit to re-enter the
"old ream" hole, giving the tool string the flexibility to seek
the original path of the pilot hole. Preferably, the casing
would not be centralized at the bottom to permit it to be in
as close contact to the "low side" of the reamed hole, placing
it as close to the plotted position of the pilot hole, as
possible. Examination of the caliper log reveals that most of
the reamed hole is well in excess of 40 inches in diameter
(the approximate diameter of the centralizers). Furthermore,
the hole is reasonably straight (about 7 feet off center in
about 1000 feet) so that centralizers placed further up the
casing would tend to provide stand-off. That, coupled with
the larger diameter of the hole, should be more than enough to
provide an adequate sheath of cement around the casing. Also,
the 24~-inch casing will be set inside the 34-inch pipe and
cemented, thereby providing additional protection, so that it
is not absolutely critical to centralize the 34-inch casing.
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The procedure that the Contractor plans to follow will con-
sist of installing the 34-inch casing to approximately 1900
feet (pad datum). He will install the tool string in the
hole with a 32-inch bit attached to provide centralization,
and then perform a gyroscopic survey of the casing to relate
its position to the plotted position of the pilot hole. The
hole will then be sounded and back-filled with crushed rock
or some other suitable material and a cement plug (about 10
feet thick) set on top of the gravel. The top of the cement
plug will be left below the bottom of the casing. The 34-inch
casing will be cemented in place. After cementing, the plug
and gravel will be drilled out slowly; directional surveys
will be run at 30-foot intervals in order to check the hole
position. This procedure will be followed until the Contrac-
tor has provided reasonable assurance that the reaming is
tracking the pilot hole.

Setting the casing at the 1900-foot depth will not compromise
the well's construction, as the casing will still be seated

in the same type of material as that found at 1970 feet. Also,
water containing less than 10,000 mgl of TDS still will be
protected as the casing still will be seated below the point
where water of this guality occurs. A copy of the analysis

of a water sample collected after 48 hours of pumping during
the Floridan aquifer test (hole open from 950 to 1500 feet)

is attached. It shows that the water produced from this zone
(or zones) contains water with 13,038 mgl of TDS.

Review of the records indicates no unusual problems associated
with performing the various surveys. The data indicate a '
departure in the track of the two holes.  In the bottom 100
feet or so, the amount of departure has remained about the
same. That, combined with the over-size nature of both the
pilot and reamed holes indicates that no problem exists now.
The fact that the tracks are parallel to each other suggests
that the lead bit is tracking the pilot hole and possibly
that much of the departure is "apparent™ due to inherent
instrument error. In any event, prudence dictates that meas-
ures be taken now, when the opportunity exists, to avoid a
potential future problem.

Regpectfully submitted,
GERAGHTY & MILLER, INC,.

Vincent P. Amy {}

April 2, 1981
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