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BB Chapter 3.1
BNl WITHDRAWAL TEST OF WELL I-5

PURPOSE

The purpose of this test was to obtain data for estimating

the hydraulic characteristics of the Boulder Zone, specifically
the transmissivity and storage coefficient. This would

allow the evaluation, when all wells are completed and

Ltested, of the impact of effluent injection on the Boulder

Zone system.

BACKGROUND INFORMATION

Water Level Recorders (Stevens Type F) were installed at
well BZ-1 in the 6-inch casing (2, 689-foot to 2,960~foot
zone) and the 2-inch line (2,455-foot to 2,465-foot zone).
Also, at Well I-6 in the 24-inch casing (2,740-foot to
3,112-foot zone) and the 34-inch/24-inch annulus (1,800~foot
to 2,294-foot zone) while still open during construction.
Background water levels were recorded in these zones for

5 continuous days prior to the test. In addition, a pressure
transducer was placed inside another 2-inch line (1,620-foot
to 1,630-foot zone) of Well BZ-~1 to monitor and record
background water levels in this zone. Table 3.1-1 shows the
range of background water level fluctuation in each zone.
All the background data recorded are presented in

Appendixes 4.C-1 to 4.C-3.

STEP-DRAWDOWN TEST

The step-drawdown test was run on December 18, 1979. A
6,000-gpm test pump was set up with approximately 90 feet of
column inside of the 20-inch inner casing. The well was
pumped at approximately 2,000 gpm for 35 minutes. The

pumping rate was then increased to approximately 4,000 gpm,

and the well was pumped at this rate for 30 minutes, followed
by another increase in pumping rate to approximately 6,000 gpm.
After pumping at this rate for 35 minutes, the pump was shut
off, followed by a 70-minute recovery period.

Flow measurements were obtained with an orifice plate and a
piezometer at the end of the outfall line. Water levels in
Well I-5 during pumping and recovery were recorded manually
(tape-measurements) and with a pressure transducer recorder.
Water levels in Monitoring Well BZ-1 (Boulder Zone and
2,500-Foot Zone) were recorded with Stevens Type F water
level recorders (gauge 1:1, 4-hour time scale). Wwater
levels in Injection Well I-6 (Boulder Zone and 1,800-foot to
2,294-foot zone) were recorded with Stevens Type F water
level recorders (gauge 1:1, 24-hour time scale). The water
level in the 1,620-foot to 1,630-foot zone (lower Floridan
aquifer) of Well BZ-1 was monitored by another pressure
transducer recorder. However, this zone did not show any
drawdown or recovery during the test.



Table 3.1-1
BACKGROUND INFORMATION
I-5 WITHDRAWAL TEST

Well I-6

Well BZ-1 24-Inch/34-Inch
Item Description 6-Inch Casing 2-Inch Line 24-Inch Casing Casing
Distance from
well I-5, in ft 107 107 693 693
Zone monitored
(ft below pad) 2,689-3,110 2,455-2,465 2,740-3,112 1,800-2,294
Measuring point
(ft above pad) 5.48 6.08 6.36 4.79
Background water
level fluctuation
range, in ft
(2 x amplitude) 0.40 0.35 to 0.40 0.40 0.30

The data obtained from this test are presented in

Appendixes 4.C-4 to 4.C-6. Both unadjusted and adjusted (for
tidal fluctuations) data have been included in this appendix.
The apparent steady-state drawdowns recorded in each well at
each pumping rate are presented in Table 3.1-2. These
drawdowns have been adjusted for tidal fluctuations.

Table 3.1-2
DRAWDOWN DURING STEP-DRAWDOWN TEST
I-5 WITHDRAWAL TEST

Drawdown (ft)

Flow Rate Well Well Bz-1 Well I-6
{gpm) I-5 6-Inch Casing 2-Inch Line 24-Inch Casing Annulus
2,077 4.33 0.008 0.010 not measurable 0.000
3,855 11.41 0.017 0.020 0.000
5,875 23.63 0.043 0.039 0.000

The water level in the Boulder Zone and the 2,460-foot zone in
Bz-1 showed small but measurable responses to pumping. The
water level inside the 24-inch casing (Boulder Zone) of

Well I-6 showed some response to pumping; however, the
response was too small to measure accurately. No response

was seen in the annulus water level at I-6 or .in the 1,620~

to 1,630-foot zone in BZ-1.



CONSTANT-RATE TEST

The pump-out test was run on December 19, 1979. Well I-5

was pumped at a steady rate of approximately 6,000 gpm for

5 hours and 31 minutes. Exact flow measurements were obtained
with an orifice plate and a piezometer at the end of the
outfall line. Water levels in Wells I-5, BZ-1 and I-6 were
recorded in the same manner as in the step-drawdown test,

with the following exceptions: (1) due to mechanical malfunc-
tion in the Stevens Type F water level recorder on the

2-inch line (2,460-foot zone) in Well BZ-1, water levels in
this line were recorded manually with a tape; (2) The water
level recorder on the 24-inch casing (Boulder Zone) of

well I-6 was equipped with a 4-hour time clock and chart
during the entire drawdown and recovery period, thus enabling
the drawdown and recovery readings to be determined directly
from the recorder chart; and (3) recovery data collection

was extended to 2 hours and 39 minutes.

The data, both unadjusted and adjusted (for tidal fluctua-
tions) obtained from this test are presented in

Appendixes 4.C-7 to 4.C-9. As seen during the step-drawdown
test, the 1,620-foot to 1,630~foot zone (lower Floridan
aquifer) of Well BZ-1 did not show any drawdown or recovery
during this test. The apparent steady-state drawdowns,
adjusted for tidal fluctuations, in each well are presented
in Table 3.1-3.

Table 3.1-3
DRAWDOWN DURING CONSTANT~RATE TEST (Q 2 5,950 gpm)
I-5 WITHDRAWAL TEST

Well No. Zone and Depth Drawdown (ft)
I-5 Pumped Well
(2,746-foot to 3,200-foot) 23.57
BZ~1 Boulder Zone
(2,689-foot to 3,110-foot) 0.048
BZ-1 Lower Monitoring Zone
(2,455-foot to 2,465-foot) 0.04
I-6 Boulder Zone
(2,740-foot to 3,112-foot) 0.016
I-6 Annulus (temporary)
(1,800-foot to 2,294-foot) 0.000

Water samples were collected for chemical analysis after

15 minutes of pumping and every hour thereafter. The quality
of the water resembles that of seawater, and did not change
significantly during the test. Some of the major parameters
are presented in Table 3.1-4. A complete standard chemical
analysis of the water is included in Appendix 4.C-10.
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Table 3.1-4
ANALYSIS OF WATER FROM PUMP-OUT TEST
I-5 WITHDRAWAL TEST

Parameter Value
Temperature 65.5°F
Specific gravity 1.0265
Specific conductance 49,400 pmhos/cm
Dissolved solids (estimated from

conductivity) 32,100 mg/1
Chloride 19,600 mg/1
Sulfate 2,680 mg/1
Alkalinity, as CaCoOj 122 mg/1
Total hardness, as CaCOj 6,590 mg/1
pH 7.40

ANALYSIS OF DATA

A review of the various data plots and associated calculations
of aquifer characteristics suggests that standard techniques
strictly applied lead to erroneous results. If the basic
premise that the Boulder Zone responds as a non-leaky
artesian system with a very high transmissivity and a very
low storage coefficient is true, then the time/drawdown and
recovery data need to be adjusted prior to solving for
aquifer characteristics. Data from Well I-6, show that

this well, located 693 feet from the pumping well, had a
maximum drawdown, corrected for a tidal fluctuation, of only
0.016 ft. A guantitative analysis, using any method, based
on this data is of little value. Data from the pumping

Well I-5, especially the early time data, are so obscured by
pump fluctuations and changes in the density of the pumped
water that quantitative analysis is impossible.

The drawdown data from various annuli monitoring points

provide only a qualitative assessment of the aquifer hydraulic
characteristics (the 2,455-2,465 zone in BZ-1 responds

similarly to the 2,689-3,110 zone in the same well; the 2,294-1,800
zone in I-6 did not respond at all).

Therefore, the only data that can be used to analyze for
aquifer characteristics are from BZ-1. The time-drawdown
data from BZ-1 (Boulder Zone) illustrate that during the



initial 10 minutes, the water level was fluctuating
erratically. The reason for this is that the transmissivity
of the Boulder Zone is so high that the shock wave produced
by pump startup is transmitted almost immediately to BZ-1,

109 feet away. Oscillations induced by the shock wave
continue for several minutes after pump startup. Therefore,
these data were adjusted by assuming that the first 10 minutes
of drawdown and recovery, during which time the water level
was fluctuating rapidly, must be disregarded. The data can
then be fit to the non-leaky artesian, Thies curve to result
in match points which produce transmissivity and storage
coefficients in the expected range (see Appendix 4.C-11).
Disregarding this early data requires that the data be
matched somewhat arbitrarily with the flattened portion of
the Thies curve. However, if a reasonable match is made, the
resulting transmissivity is 180 x 108 grd/ft and the storage
coefficient is 7.0 x 10 4. Two facts regarding this assumption
should be pointed out. First, work done earlier by F.

Meyer, published in the Florida Bureau of Geology Report of
Investigation No. 75, concluded from analysis of water

level records that the hydraulic characteristics of the
Boulder Zone in the vicinity of the Sunset Part injection_
well were 24 x 108 gpd/ft for transmissivity and 1.5 x 1075
for storage coefficient. This was based on an assumption of
a porosity of 50 percent and an effective aquifer thickness

of 15 feet. A study of the geophysical logs from I-5 suggests
an aquifer thickness in the vicinity of I-5 of at least

100 feet. Assuming that the porosity and permeability are
similar between the Boulder Zone at Sunset Park and at I-5,
the calculated transmissivity at I-5 would be 167 x 10% gpd/ft
if aquifer thickness is 100 feet. This is the same order of
magnitude as that calculated above (180 x 10% gpd/ft).
Secondly, assuming that the match of the adjusted time/drawdown
recovery data matches the Thies curve on the flat portion
where 1/u > 10%, a reconstruction of the time/ drawdown
Lecovery curves to fit this Thies curve can be made. By
doing this, it is clear that most of the drawdown occurs in
less than 1 second, making it impossible to accurately

obtain the initial important data necessary for the accurate
application of the curve matching technique.

The data from the step-drawdown test (also incorporating the
pump-out test data) were analyzed to determine the values of
the well loss and aquifer loss, which together make up the
total drawdown in the pumping well (I-5). This analysis
yielded the following equation (Jacob 1946).

S = 0.000959Q + 0.000000925Q1.93

where

w0
1

total drawdown in Well I-5, in ft

h @)
i

pumping rate, in gpm
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0.0009599Q aquifer loss, in ft

0.000000925Q1:93 = well loss, in ft

This equation gives an aquifer loss (actual drawdown, without
friction losses) of 5.71 feet in Well I-5 out of a total
drawdown of 23.57 feet at a pumping rate of 5,956 gpm. This
value of aquifer loss appears to be a little higher than
expected. The computer program which was used to derive ‘
this equation, along with its imput (data) and output (results),
is listed in Appendix 4.C-12.

It is to be noted that the response of the Boulder Zone in
Well BZ-1 to these tests is very similar to that of the
2,500-foot zone in the same well, possibly due to interconnec-
tion of these two zones.

CONCLUSIONS

The following conclusions have been reached as a result of
the aquifer performance testing of I-5.

1. The background diurnal water level fluctuation in Bz-1,
I-5, and I-6 in the Boulder Zone is approximately
0.40 feet.

2. The background diurnal water level fluctuations observed

in BZ-1, 2,455- to 2,465-foot zone, were similar to
Boulder Zone fluctuations of approximately 0.40 feet.

3. The background diurnal water level. fluctuations in the
I-6 annulus (1,800~ to 2,294-foot zone) were approximately
0.30 feet, slightly less than the Boulder Zone
fluctuations.

4. Friction losses and density differences between the
injected freshwater and native saltwater account for
most of the head change in the pumped well. Of the
23.57 feet of total measured drawdown at 5,956 gpm,
17.86 feet was attributed to well loss as determined by
the step-drawdown test.

5. Standard curve matching and straight line techniques
normally used to determine aquifer characteristics
produce erroneous results when applied directly to
time-drawdown data from observation well BZ-1.

6. Time-drawdown data from I-6 resulted in a maximum
drawdown of only 0.016 feet. These data could not be
used to determine aquifer characteristics.

7. Transmissivity and storage coefficient calculated from
BZ-1 time-drawdown recovery data, adjusted for early_
time fluctuations, are 180 x 108 gpd/ft and 7.0 x 10 ¢,
respectively. Based on work done earlier by F. Meyer,
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adjusted for observed conditions at I-5, the transmis-
sivity is probably in the range of 100 to 180 x 106
gpd/ft. The storage coefficient is probably in the
range of 7 x 10 ¢ to 1 x 1075,



BB chapter 3.2
POTENTIOMETRIC SURFACE OF
THE BOULDER ZONE

AQUIFER DESCRIPTION

The high transmissivity associated with the Boulder Zone
starts at a depth of approximately 2,450 feet at the project
site. The Boulder Zone is characterized by layers of highly
fractured hard, brown, crystalline dolomite with abundant
solution cavities and channels. These strata alternate with
denser and less permeable dolomite and extend to at least
the bottom of the holes at about 3,100 feet.

The Boulder Zone shows indications of being present under

all of the south Florida peninsula and of being communicated
with the Straits of Florida where it outcrops. The water
quality in the aquifer at the project site is nearly identical
To that of seawater sampled off of Miami Beach. The water
temperature in the aquifer is about 60°F, which is about

40°F colder than what it should be in accordance with a

normal geothermal gradient. This cooling effect is undoubt-
edly caused by the presence of 42 to 45°F water in the

Straits of Florida at approximately 2,800 feet in depth

where the Boulder Zone outcrops. This indicates a very high
transmissivity and communication with the ocean, which was
also found during the testing on the site. This communication
is evident from the tides observed in the Boulder Zone wells
following the same pattern as those in the Straits of Florida.
Copies of charts showing those tides are in Appendixes 4.C-1
through 4.C-3.

PUMPING

To enable us to determine the potentiometric surface of the
Boulder Zone aquifer at the site, six injection wells were
pumped. This was done to flush all non-native water (injected
during testing) from the wells so the water gquality would be
uniform over the entire column of each well. Table 3.2-1
summarizes the pumping information.

The temperature of the discharged water from each well was
measured every hour to determine when it had stabilized in
the well. Wwater quality was also checked at intervals to

provide assurance that only native water was being pumped.

At the end of the pumping period, after the temperature and
water quality had stabilized, a final sample was collected.
These samples were analyzed for density and salinity by

Dr. F. J. Millero of the Rosenthal Institute of Marine
Science of the University of Miami.



Table 3.2-1
SUMMARY OF PUMPOUT INFORMATION PRIOR TO
BOULDER ZONE POTENTIOMETRIC SURVEY
(January 19 to 20, 1981)

a Final Water
Well Volumes Discharged Temperature

Well Time Pumped Rate (3,100 feet deep) (°C)
I-1 7 hours, 26 minutes 1,100 gpm 7.3 18.5
I-3 5 hours, 55 minutes 1,050 gpm 5.6 18.9
I-6 6 hours, 55 minutes 1,000 gpm 6.2 18.4
I-8 5 hours, 18 minutes 1,200 gpm 5.7 17.8
I-9 5 hours, 20 minutes 900 gpm 4.3 18.7
BZ-1 7 hours, 43 minutes 55 gpm 5.6 21.1

qcalculated open hole and casing volume based on caliper logs.



Table 3.2-2 shows the results of those analyses. It is of
interest to note that the salinities and, therefore, the
densities of each well are slightly different. The following
factors may suggest explanations for these differences:

(1) different periods of time since the injection test on
each well and, therefore, varying amounts of dissipation in
the aquifer of the fresh injected water and (2) different
casing settings in each well.

The salinities observed could be explained by the following
reasoning. The BZ-1 sample has the highest salinity, and it
was also the only well into which water was never injected.
Wells I-1, I-3, and I-6 fall into a median range of salinity
and also are cased approximately to the same depth range
(2,630 to 2,740 feet). Wells I-8 and I-9 are cased signifi-
cantly shallower (+2,420 feet). They were also the last two
wells to be injected into and have the two lowest salinities,
considerably lower than in the other wells.

INSTRUMENTATION

After the wells were pumped and sampled, a Stevens Type F
water level recorder was installed on each well. The
recorders were set up with 24-hour charts and 1:1 gears, and
the reference measuring points surveyed in from a U.S.G.S.
benchmark. Elevation of these measuring points were referred
to mean sea level with a precision of within +0.01 foot.
These elevations are shown in Table 3.2-3.

After pumping, a temperature log was run on each well to
record the temperature profile. Several fluid conductance
logs were alsc run to verify that the water quality was
uniform in the casing column.

The water levels were recorded continuously for 2 days,
during which time several tidal cycles occurred. High and
low tides were chosen in each well to determine the potentio-
metric surface across the site.

DENSITY DETERMINATION

Using the temperature log and salinity of the water, the
weight of the water column was converted to a known pressure
at 2,800 feet using the following process. The density of
the water at (S ¥%,) salinity and temperature (°C) was deter-
mined by the following formula (Millero 1976).

d = d, + AS(%e) + BS(%)%/2 + CS(%,)>
where

d

it

Density of water at S %, salinity @ 25°C

d
o

]

Density of pure water @ 25°C (= .997045 Scm 3)
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Well
I-1
I-3
I-6
I-8
I-9

BZ-1

SUMMARY OF WATER QUALITY AND CONSTRUCTION DETAILS
PRIOR TO BOULDER ZONE POTENTIOMETRIC SURVEY

Final Casing

Table 3.2-2

(January 19 to 20, 1981)

Date of

(feet) Injection Test
2,628 8/21/80
2,629 3/25/80
2,740 2/13/80
2,420 1/03/81
2,418 1/09/81
2,689 Nene

Salinitya

%0)
35.251
35.202
35.215
34.742
34.759

35.261

Densitya
(@ 25°C)

(g/cm?)
1.023528

1.023489
1.023505
1.023159
1.023181

1.023567

®peterminations made by Dr. Frank J. Millero of the Rosenthal

Institute of Marine Science of the University of Miami.



Bronze Disk

Table 3.2-3
SUMMARY OF MEASURING POINT ELEVATIONS
BOULDER ZONE POTENTIOMETRIC SURVEY

in Pad Measuring Measuring Point?
well - (ft msl) Point for Test Elevation (ft msl)
I-1 9.805 Rim of 24" flange 12.010
I-3 9.855 Rim of 24" flange 12.060
I-6 9.788 Rim of 24" flange 11.839
I-8 9.934 Rim of 24" flange 12.121
I-9 9.892 Rim of 24" flange 12.093
BZ-1 9.867 Top of wire line 13.670

pack-off

®Elevations of measuring points were determined from the
elevation data on bronze disks set in the concrete pads
at each site within approximately 4 feet of the well
heads. Leveling survey was done by Messrs. Brasfield and
James of the MDWSA Engineering Department.



S = salinity in parts per thousand (%)

A =8.25938 x 10 ¢ - 4.4491 x 10 6t + 1.0485 x 107 7t2 -
1.2580 x 107° t3 + 3.315 x 10 12t4

B = -6.33777 x 107° + 2.8442 x 1077t - 1.6871 x 10 8t2 +
2.83265 x 10 103

C =5.4706 x 10_7 - 1.9798 x 10 8t + 1.6641 x 10 °t2 -
3.1204 x 10 113

t = temperature, °C, determined from the logs

The resulting density (d) was then multlplled by the length
of the column in feet (ft) at that given temperature (t),
times the unit conversion factor 62.428295 (pounds per cubic
foot at 4°C). The results were then the weight of the
column of water in pounds per square foot (psf). By adding
all the different column weights in a well, the total psf at
the chosen depth (2,800 feet) was calculated

This pressure was then converted back to feet of column by
leldlng by a common density at a given salinity at 17°cC,
i.e., the temperature of the Boulder Zone at the site at
approximately 2,800 feet in depth. The resulting columns of
water then could be compared because they were all adjusted
to 17°C water. The common salinity value used was that from
BZ-1 water because it was the highest and, therefore, was
thought to most closely represent the native formation
water.

RESULTS OF FIRST SURVEY

The initial results from these calculations revealed discrep-
ancies in the comparison. This was the result of a temperature
equilibrium not belng reached in the wells in the 2 to

3 days after pumping when the water levels were measured.

As shown in Table 3.2-4, three wells were pumped on Monday

and three on Tuesday One temperature log was run the day
following pumping on each well, and several temperature logs
were run on I-3, I-6, and I-9.

Water levels were measured at high tide about 10:45 p.m., on
Thursday night, and at low tide about 4:15 a.m., on Friday
morning. It became apparent from the temperature logs on

I-3, I-6, and I-9 that the temperatures in the wells were
stlll rlslng when the water levels were measured, and appeared
to require at least 7 to 10 days in which to reach thermal
equilibrium. Therefore, since the temperature logs run up

to 2 days before the levels were measured were the basis for
the density adjustment calculations, they did not accurately
reflect the density at the time of the measurements.



L=2'¢

Table 3.2-4
PUMPING AND LOGGING SCHEDULE
WEEK OF JANUARY 19, 1981

Monday Tuesday Wednesday Thursday Friday Saturday
Well 19 20 21 22 23 24
I-1 Pumped Temperature
Log
I-3 Pumped Temperature Temperature
Log Log
I-5 (Not Pumped) Temperature
Log
1-6 Pumped Fluid Temperature  Temperature
Conductivity Log Log
Temperature
Logs
I1-8 Pumped Fluid
Conductivity
Temperature
Logs
I-9 Pumped Temperature Fluid Temperature Temperature
Log Conductivity Log Log
Log
BZ-1 Pumped Fluid
Conductivity
Temperature
Logs
High Tide Low Tide
10:45 p.m. 4:15 a.m.



It was necessary therefore to compensate for the varying
times involved between the running of the logs and the water
level measurements. Using the three wells with several logs
each, time-dependent temperature adjustments were approximated.
These were then calculated into the density determinations,
and the resulting adjusted columns were used for comparison.
The data sheets are compiled in Appendix 4.D-1. These data
sheets list the measured temperature from the log for each
interval with the appropriate adjustment in the next column.
This temperature is then converted to °C and the density
determined for that well's salinity. The next column is the
pressure that interval of water exerts at the calculated
density.

By dividing the total pressure (psf) by the density of water
at 17°C and 35.261 %, salinity, the previously described

water columns are adjusted to the lengths shown in Table 3.2-5.
The length of column adjusted is 2,790 feet, which corresponds
to the column of water from mean sea level to a depth of

2,790 feet below mean sea level in each well. The bottom of
the column was chosen to be the approximate top of the

highly fractured dolomite associated with the most transmissive
sections of the agquifer. Also, selection of this depth

allows a uniform length of column to be adjusted even though
the casings are set at different depths.

The measured elevation of the water is treated as a "“wafer"
on the 2,790-foot column. After it is adjusted for density
differences, the wafer, in feet above sea level, is added
back to the new column. The resulting elevation is the
pressure in the Boulder Zone at each well, converted to feet
and referenced to mean sea level. The error introduced by
not correcting the 3 to 5 feet of column wafer is negligible
(on the order of +0.004 feet or less).

Table 3.2-5 lists the high tide water elevations for

January 22, 1981, at about 10:45 p.m. They range from 2.97

to 5.31 feet above mean sea level. After the water columns
are adjusted for temperature and salinity, the water levels
range from -0.15 to +0.92 feet mean sea level. The measured
low tide water elevations on January 23, 1981 at 4:15 a.m.
were approximately 0.3 feet lower than the high tide water
elevations in each well as shown in Table 3.2-6. Figure 3.2-1
is a site map showing the locations of the six wells used in
this test. The adjusted water elevations for the high tide
have been contoured using very generalized contour lines.
Figure 3.2-2 shows the contoured low tide elevations. The
resulting potentiometric surface is nearly flat, with a
slight gradient to the east-southeast. It must be kept in
mind that these calculations used to adjust for temperatures
are dependent on the accuracy of the temperature logs that
were run and, to a greater extent, the temperature equilibrium
adjustments. Also, the water quality, i.e., salinity, is
assumed to be uniform in each well. Therefore, the resulting



Table 3.2-5
ELEVATIONS OF THE POTENTIOMETRIC SURFACE
IN THE BOULDER ZONE-~HIGH TIDE, 10:45 p.m., January 22, 1981

Measured
Water Level
2,790-foot Equivalent a High Tide Adjustment Water Level

Well Column (psf) Column (ft) (ft msl) (ft) (£t msl)
I-1 1.7846475 x 105 2,787.04 +3.32 -2.96 +0.36
I-3 1.7845655 x 10°% 2,786.91 +3.30 -3.09 +0.21
I-6 1.7845483 x 105 2,786.88 +2.97 -3.12 -0.15
I-8 1.7837344 x 10° 2,785.61 +5.31 -4 .39 +0.92
I-9 1.7837408 x 10° 2,785.62 +4 .96 -4.38 +0.58
BZ-1 1.7842072 x 10° 2,786.35 +3.71 -3.65 +0.06

®Adjusted to BZ-1 density @ 17°C = 1.0257186 g/cm3 or 64.0338634 1b/ft3.



Table 3.2-6
ELEVATIONS OF THE POTENTIOMETRIC SURFACE
IN THE BOULDER ZONE--LOW TIDE 4:15 a.m., January 23, 1981

Measured Water Level Adjustment
Low Tide From Table 3.2-5 Water Level
wWell (ft msl) (feet) (ft msl)
I-1 3.02 -2.96 +0.06
I-3 3.00 ~3.09 -0.09
I-6 2.67 -3.12 =-0.45
I1-8 5.01 -4.39 +0.62
I-9 4.67 -4.38 +0.29
BZ-1 3.37 ~-3.65 -0.28

Note: Adjusted to BZ-1 density @ 17°C = 64.0338634 1lb/ft3
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water elevations are approximations. For example, an error
in the salinity value of only 0.10 %, would result in an
elevation difference of approximately +0.10 foot or a temper-
ature error of 0.5°F would result in approximately +0.25 foot
elevation difference. The accuracy could not be improved
upon based on the data available. It is for this reason

that a second field effort was made to provide additional
information on which to draw conclusions.

SECOND SURVEY

As concluded in the first test, the temperature of the
wells' water columns had not reached equilibrium when the
water levels were measured. This introduced a variable that
had to be eliminated by approximated adjustment values to
the measure temperatures in each well. 1In order to check
our results and provide additional data on which to draw
conclusions, a second survey was made during the week of
March 2, 1981. Over 5 weeks had elapsed since the wells
were pumped for the first survey, and the wells had been
undisturbed during that time. From the temperature logs run
for the first survey, it appears that the temperature of the
water column reaches stabilization in about 7 to 10 days
after pumping. Thus, the columns in the test wells were
stabilized at background temperatures when the second survey
was made.

Since the wells were left undisturbed, there should have

been a minimum of water quality change in the open hole and
none in the casings. Therefore, the assumptions for this
survey are: (1) temperature profiles were in equilibrium,

(2) all profiles in the wells were identical, and (3) salinity
was the same in each well as measured during the pumping for
the first survey.

In order to obtain water levels at high and low tide, a
Stevens Type F water level recorder was installed on I-6.
After observing a low tide on the chart, the next high, low,
and following high tides were measured with a steel tape in
each well. A temperature log was run on I-9 to verify that
the temperature profile had indeed stabilized.

The density adjustment calculations were made by constructing
a composite equilibrium temperature profile from logs run on
I-5, I-7, and the stabilized log on I-9. This was done
because of slightly different temperature profiles observed
on these wells. Those differences could be caused by logging
tool calibrations, well construction factors, or natural
earth variations. It was felt that these differences, for
whatever reason, should be averaged into a composite log in
order to simplify the column adjustments.
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RESULTS OF SECOND SURVEY

The water column density calculations are contained in
Appendix 4.D-2, and Table 3.2-7 shows the resulting column
adjustments. As Table 3.2-7 indicates, the measured low
tide water levels from March 4, 1981, range from 4.23 to
6.10 feet above sea level, and the adjusted water levels
range from .25 to 1.14 feet above sea level.

These values are slightly higher than those obtained during
the first survey, in which the extrapolated temperature
profile adjustments were used. However, the overall character
of the potentiometric surface is very similar, except for

Well I-9. The adjusted elevation of +0.6 foot appears to be
too low with respect to the rest of the elevations. Possible
reasons for this anomalous result as mentioned above are

well construction factors or natural temperature variations
across the site.

Table 3.2-7
ELEVATIONS OF THE POTENTIOMETRIC SURFACE
IN THE BOULDER ZONE--LOW TIDE, 12:40 p.m., March 4, 1981

Measured
Water Level Adjusted
2,790-foot Equivalent Low Tide Adjustment Water Level

Well Column (psf) Column (ft) (ft msl) (ft msl) (£t msl)
I-1 1.784044 x 10° 2,786.10 5.00 -3.90 1.10
I-3 1.7839791 x 10° 2,785.99 4.46 -4 .01 .45
I-6 1.7839963 x 10° 2,786.02 4.23 -3.98 .25
I-8 1.7833701 x 10° 2,785.04 6.10 -4.96 1.14
I-9 1.7833926 x 105 2,785.08 5.49 -4.92 .57

Note: BZ-1 density @ 17°C = 64.0338634 1lb/ft3

CONCLUSIONS

Judging from the range of transmissivity values observed in
the I-5 pump test, on the order of 100 x 108 gpd/ft, a
gradient of anything more than a few inches per mile would
seem improbable. As noted earlier, there is a built-in
error in the density calculations in the form of the temper-
ature tool calibrations and resolution. The salinity values
used are also subject to inaccuracies. These inaccuracies
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in themselves are insignificant and well within accepted

limits.

However, when compounded over the 2,800-foot water

column, they become significant with relationship to the
actual range of values measured between the wells.

Based on these assumptions, we conclude the following:

1.

The elevation of the potentiometric surface of the
Boulder Zone at the project site varies with tides
at a slightly higher elevation than mean sea
level.

The tidal range in the Boulder Zone is 0.3 to
0.5 feet based on observations of nearly 1 year of

water level records from I-5 and during the surveys.

The potentiometric surface measurements must be
done with native aquifer water in the entire
casing at thermal equilibrium.

Water quality of the water standing in the casing
must be known at each measuring location.

Thermal equilibrium is reached after pumping of a
well in approximately 7 to 10 days.

The observed gradient is probably too high in
light of other test data.

There is probably a very slight gradient in an
east-southeast direction.

3.2-15



] Chapter 3.3
M  oOTENTIOMETRIC SURFACE OF
THE UPPER FLORIDAN AQUIFER

UPPER FLORIDAN

The upper Floridan aquifer extends from approximately

1,000 feet to 1,100 feet at the project site. Chlorides in
this section range from approximately 1,000 to 1,500 mg/1l.
Below 1,700 feet, the saltwater interface occurs, with
chloride values of approximately 4,000 mg/l at 1,700 feet in
depth, increasing to 17,500 mg/l at 1,850 feet.

The three monitoring wells used in this survey were FA-1l, FA-2,
and BZ-1. The annulus around the 6-5/8~-inch casing on the

FA wells is open from 980 to 1,020 feet on FA-1 and from 980
to 1,090 feet on FA-2. The upper Floridan monitor tube on
BZ-1 is screened and gravel packed from 1,000 feet to

1,037 feet. Prior to the test, the three monitor wells were
allowed to flow to ensure that the monitor tubes contained
native water. (A minimum of three times the volume in each
tube was allowed to flow.)

INSTRUMENTATION

Three precision pressure gauges (repeatability +0.02 psi)
were used to read the pressure of the upper Floridan aquifer
in the three wells. The gauge elevations were surveyed in
with an accuracy of +0.01 foot from a county benchmark and
are referred to mean sea level. Table 3.3-1 shows the
measuring point and elevation referred to mean sea level at
each well. The gauge elevations for the test are also
shown. After all the gauges were installed, the pressures
were read periodically all day on January 22, 1981, and the
morning of January 23.

RESULTS

Figure 3.3-1 shows the water levels, converted from pressures,
in the monitor wells for the test. As Figure 3.1-1 indicates,
the water level rose in BZ-1 and leveled off for approximately
2 hours from 1:10 to 3:10 p.m. During this time, the water
levels in FA-1 and FA-2 were still rising. FA-1 leveled off
at 2:10 p.m. and FA-2 at about 3:00 p.m. The rising trend

was probably caused by the wells being flowed, which would
have left cooler water in their casings. As the water

warmed up again, the water level rose. At the above-mentioned
times, however, the water level was stable, after which it
started to rise again. A low tide would affect the levels

in this way by counteracting the rise (warming trend) and
would flatten the curves.

It is of interest to note that the water level in BZ-1
flattened first, followed by FA-1, and then FA-2, as would

be expected if a tide were to propagate through the aquifer
from seaward.



Table 3.

3-1

MEASURING POINT ELEVATIONS REFERRED
TO MEAN SEA LEVEL
FLORIDAN AQUIFER POTENTICMETRIC SURVEY

Elevation® Elevation of Gauge
Well Measuring Point of Well (ft msl) for Test (ft msl)
BZ-1 Top of 6" valve flange 12.999 15.370
FA-1 Top of 19" flange
on 12-3/4" casing 10.514 15.514
FA=-2 Top of 19" flange
on 12-3/4" casing 10.331 15.261

@Elevations of measuring points were determined from
elevation data on bronze disks set in the concrete pads
of BZ-1, I-8, and I=-9.
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FIGURE 3.3-1. Water levels in the Upper Floridan aquifer, January 22, 1981 (ft msl—converted from pressures).



By taking the water elevations in the three wells at 3:05 p.m.,
when they were all stable, the potentiometric contour map on
Figure 3.3-2 was drawn.

As Figure 3.3-2 indicates, the water level difference between
FA~1 and BZ-1 is approximately 1.5 feet, and between FA-1

and FA-2 the difference is approximately 1.0 foot. By
plotting the contours using graphical interpolation, the
resulting gradient is approximately 4 feet per mile in a
south 30° east direction.

LOWER FLORIDAN

The lower Floridan aquifer potentiometric surface could not
be determined at the site. The original plans called for
FA-1 and FA-2 to be completed in the same zone, along with
the middle monitor tube on BZ-1l. This would have enabled us
Lo map a potentiometric surface of the lower Floridan aquifer.

After the cementing difficulties of the 24-inch casing on
I-2, the final casings of I-8 and I-9 were set at approximately
2,420 feet. This depth was above the lower monitoring zone
in BZ-1, which was to be the first zone above the injection
strata. The final setting of the FA-1 casing was altered to
be set in the next producing zone above the 2,420-foot
level, at approximately 1,900 feet. This would then provide
an alternate means of monitoring immediately above the lost
monitoring zone in BZ-1 and below the Floridan aquifer.

FA-1 was completed to a depth of 1,927 feet with casing set
at 1,840 feet.

There is a substantial water quality difference between the
zone in which FA-1 is completed and the lower zone in FA=-2
and Bz-1. This difference occurs because FA-1 penetrates
below the brackish/saltwater interface. The chloride concen-
tration in this well is 17,500 mg/l, whereas the chlorides
in FA2 and BZ-1 (above the interface) are approximately
4,000 mg/l. Due to the differences in water quality and
construction, it is no longer considered appropriate to
compare the FA-1 deep zone to the lower Floridan zones in
FA-2 or BZz-1. The lack of three data points precludes the
modeling of a potentiometric surface of the lower Floridan
over the site.
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] Chapter 3.4
BB \ODEL OF THE EFFECTS OF INJECTION

ASSUMPTIONS

A model was prepared in order to assess the impact that the
operation of the injection well system will have on the
potentiometric surface of the Boulder Zone. The following
assumptions were used in making the calculations:

1. The average discharge rate is 50 mgd, or 35,000 gpm.

2. The injection wells were treated as one well
injecting at 35,000 gpm in the center of the
project site.

3. The coefficient of transmissivity of the Boulder
Zone is 140 x 10% gpd/ft (average value of range
given in Chapter 3.1).

4. The aquifer is as a non-leaky artesian aquifer
with fully penetrating wells.

5. A discharge boundary exists where it is believed
the formation outcrops into the Florida Straits,
approximately 30 miles east of the site.

6. There is no water quality difference between the
injected and native water.

The coefficient of transmissivity was obtained from the
withdrawal test on I-5 (see Section 3.1, I-5 Withdrawal
Test). It is an average value of the range estimated from
the test. Variations in the transmissivity within the same
order of magnitude do not significantly affect the resulting
model.

CALCULATION

The existence of a discharge boundary 30 miles east of the
site influences the effects on the potentiometric surface
from the injection system. The very high transmissivity of
the injection zone allows for equilibrium conditions to
occur quickly as the rate of injection balances the rate
discharged. The following formula (Walton, 1970) was used
to calculate the effect of injection on the Boulder Zone:

Sr = 528 Q log (J4a® + rZ - 4ar cos Br/r)
T




where

S. = water level increase at an observation point, in
feet

Q = injection rate, in gpm

a = distance from injection well to discharge boundary,
in feet

r = distance from observation point to injection well,
in feet

B_ = angle between a line connecting the injection and
image wells, and a line connecting the injection
well and observation point

T = coefficient of transmissivity gpd/ft

CONCLUSIONS

The resulting effects on the potentiometric surface of the
Boulder Zone are shown on Figure 3.4-1.

As can be seen, the injection system's impact on the Boulder
Zone is very slight, causing a 0.3-foot rise in the potentio-
metric surface about 1,500 feet away from the center of the
site or just beyond the property boundary. About 2 miles
from the site there is a rise of only .2 foot. Beyond this
point, the effects of the discharge boundary on the contour
lines are seen. It causes the contour lines to appear
egg-shaped, distorting the lines to the west. The .l-foot
line extends to the west 12 miles, to the east 9 miles, and
to the north and south about 10 miles.

This model does not take into account the differential
density effect of injection on the water levels in the
Boulder Zone. The density of the injected effluent is that
of freshwater, whereas the native aquifer water density is
that of seawater. This density difference will cause the
injected fluid to float on top of the native water. This
buoyancy force was measured during each injection test as
the static freshwater head test at shutdown. The average
wellhead pressure from this density difference is about

67 feet of head or 29.0 psi referred to the concrete drilling
pads. The density differential is dependent on the amount
of mixing of the injected and native water and on how the
unmixed fresh injected water is displaced in the upper
portion of the Boulder Zone.

The model prepared shows the effects of injection on the
Boulder Zone's native water quality potentiometric surface,
and not the effects caused by the differential density
between the native and injected waters.

3.4-2
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Appendix 4.A
STATE OF FLORIDA DEPARTMENT OF ENVIRONMENTAL REGULATION
CONSTRUCTION PERMITS
INJECTION AND MONITORING WELLS
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STATE OF FLDR!DA
DEPARTMENT OF
ENVIRONMENTAL REGULATION

CONSTRUCTEG% PERMIT

b SOuth Digtrict Reglonal
_Wastewater Treatment Fac111ty

‘fMlaml-Dade Water and Sewer Authorlty
™ 5 P, 0. Box 330316 T

. A cUTMiami, Elorlda 33133 -
PERMITNO. -';UIC l3 5381 . DATEOF ISSUE..M&L&- 1978

PURSUAN?"TO '{HE PRQV!S!ONS OF SECTIONSW 061 (16) AND 403. 707 OF CHAPTER 403 FLORIDA
STATUTESAND CHAP'!?RS 17*-4 AND 17--7 FLOﬁi’DA ADMINISTRATIVE CODE, THlSPERMﬁ' IS lSSUED TO:

i

; *’f Sy "GARRETT SLOAN', DIRECTOR |, o

\ ; “W?ﬁ Q“--..,___

Rt e e Y g

Y_FOLLOWING* 10 000_.(+) gpm J.njectlon well (I-1

FOR -rue CONSTRUCTION OF
to receixg secondarv-treated . effluent dnlled to a ;gta; depth |;

of 33.00‘“%7i with’%&tented cas1nqs a ﬁfollov;s

County ;. Florlda LAT zs°"éz"?\”52?‘fﬁi\11 LONG: 80° 20' 42" w.

IN ACCORDANCE MTH THE APPLICAT!ON DATED _February 22, 1978

ANY CONDITIONS OR Pnowsos WHICH ARE ATTACHED HERETO ARE INCORPORATED INTO AND MADE A

PART OF THIS PERMIT AS THOUGH FULLY SET FORTH HEREIN, FAILURE TO COMPLY WITH SAID
CONDITIONS OR PROVISOS SHALL CONSTITUTE A VIOLATION OF THIS PERMIT AND SHALL SUBJECT THE

APPLICANT TO SUCH CIVIL AND CRIMINAL PENALTIES AS PROVIDED BY LAW.

THIS PERMIT SHALL BE EFFECTIVE FROM THE DATE OF ISSUE UNTIL __June 30, 1981

OR UNLESS REVOKED OR SURRENDERED AND SHALL BE SUBJECT TO ALL LAWS OF THE STATE AND THE
RULESAND REGULATIONS OF THE DEPARTMENT.

a_:- —

\ -
i'
NTAV,

DISTRICT MANAGER
Warren G. Strahm

DER Form PERM 11—1 (Mar. 76} 4.2-2



Pernit No.

1.

ficaticns relative to design, materials, constructinn procedures or te
=3

STATE OF FLCRIDA
DEPARTMENT OF ENVIRONMMENTAL PEGULATTION
CONSTRUCTION PERMIT PROVISOS

UIC 13-5381 Date: May 5, 1578

pitted with the application and the data derived from the constructicn
of the injection test well. Any changes in those portions of the plans and speci-

This permit approval is based upon evaluation of the plans and specifice

U)U)

wells, except as provided below, must be approved by the Department.

In the event the permittee is temporarily unable to comply th any cond
this permit, he shzll immadiately notify this Department in writing Yo
shall include pertinent information as to the cause of thes prcblem ﬂﬂ* what cea-
sures are baing taken to correct the problem and prevent kts recurrence.

During the comstructicn period allowed by this pe ernit daily drilling logs shall be
submit-ad to the Dapartment weekly. The package shzll include but is not limited
to the following:
2. Description of formation and depth encountered.
b. Notification of collection of drill cuttings every ten (10) feet or
at every change in formation.
c. Copy of all down hole surveys, geophysical logs, chemical znalyses,
test results and other such data items, as socn as availablas.
d. Descripticn of daily footage drilled by diacater of bit 1f pilot
hole driliing is in progress, or size of hele copemer or reazer being

used tehind the pilot hole.
e. Dascription c¢f any comnstructicn problems that develop and their sta-

tus.
If any preblems develop that may seriously hinder compliance with this per=it,
constructicn prograss or good comstruction practice the Department shall te
notified by telephone icmediately. The Department may require g detailsd writ-
ten racort to folleow within seven (7) days. The writtem report will describe,
in detail, what problems have occurred, the remedial measures applied to as-
sure compliance and the measuras taken to prevent the recurrence.

o
1]

Du;1n° the construction of this facility, adequate and approved disposal shall
prov1ued for any and all contaminants that may endzanger any aquifer or surface

waters.

The conditions of this permit do not exempt the auollcan_ from complying with 21l
spolicable Federal, State, regiomnal cor loczl zuthority's rules, regulztioams, or-
dinzances, codas or limitations in effect on the date of issvance of this permit or

that become effective throughout the duration of this permit.

4,A-3
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DEPADTMENT OF BNV

SLAND

CONSTILCTI i

REGULATZION
PﬁOVIbOb

3%

Pernit No. UIC 13-5381 Date: May 5, 1978

7.

(]
.

10.

13.

A registered professional eungineer, pursuant to Chapter 471, Florida Statutes
(F.S.) must be retained throuzhout the construction period. Ths engineer will
provide on-site monitoring by a professional engineer or qualified geologist of
the operatiom and be available to the Department for coansultation. The Depart-
ment must be notifled immediately of any change of engineer.

This parmit shall not be effective until filed in the office of the Clerk of tha
Circuit Court as raquired by Section 387.03, Florida Statutas (F.S.).

The Department reserves the right to modify thess permit provisos or to order a
cassation of all operations if i deems nacessary. Aft2g an evaluation of th
reason for the cease order, the Department may seek remadial or corrective m
sures to protect the environzent and assure compliance with plans and specifi-
cations or permit provisos. An order to procead will be based cn approval or re-
cedial or corrective measures to be applied. If thz Department deezms it neces-
sary and so orders, tha well shall be abandoned pursuznt to Chapter 17-21, Florida
Adpinistrative Code, (F.A.C.).

A pressure test designed to demonstrate the integrity of

rformed after the final casing has besen set and cemzntsz d
and period shall not be less than 10C psi and ome (1) hour respec a
test shall be erf rmaed prior to drilling through the plug placed dur
ting cperation. o be considered as a successful test, no pressure 1
ceptzble.

All undergrournd drinking water sources of 10,000 mg/l total dissolved solids or
less shall te protectad by casing cemented to the surfacs.

Temperature surveys shall be run within twelve (12) hours of complation of cemen-
ting cperation. Cexmeating procedures shall be continuous for each stage a
menting begins. If loss of circulation or no return of cement is encoun
the problem is not corrected in a reasonable period of times, the Depart:
be nctified immsdiately of what rem2<ial measures are underway to re-es

lost circulation and complete cementing progranm according to well design and speci-
fications. ‘

The applicant shall provide all geological and physical characteristics available,

including logs and cores of the injection interval, if possible, and the over-
lying confining beds including:

4 .A-4



TATE R
DEPALTIENT OF EHVIROMIENTAL REGULATION
CONSTRUCTICN PERMIT PROVISOS
Page Three
Pernit Yo. UIC 13-5381 Date: May 5, 1978 o
a. Thickness
b._ Area extent, vertical zmd horizontal
c. Lithology, transsmissivity
d. Location, extent and effects of known or suspected faulting,
fracturing, and natural solution channels
e. Formaticn fluid chemistry, including water quality charact-
eristic ceasurements per specifications
f. TFracturing gradients
14. After ccastructicn completion, a final report shall De submitted. This report
shall document and discuss all testing results, chemical and physiczl ernalysis of
the monitoring data, temperature surveys and prassure test results. Review of
this report by the ap“rcprlatc agencies will determine reccmmendad action. In-
terim reports may be required by the agencies or offered by the permittee as prob-
lenms or other situations of concern arise. Copies of all reports shall be pro-

16.

17.

vided to zll concernad agencies.

The proposed outfall pipe across L31E to be utilizad for transporting drill water
into the estuary shall be provided with adequate controls to check erosion and
the turbidity of the fluid discharged into the estuary. The discharge shall not
vioclate the Water Quality Standaxds of the Stat=s.

(I ()

Meetings betwezen ccncerned-agencies, (Unitnd States Geological Survey; South
Tlorida Water Mznagement District; letropoli 1 Dade County Environmantal Re-
scurces Managemant; United States Environmental Protection Agency, Atlanta;
Floricda Depa---,nt of Environmental Regulaulon - Scuth Florida Subdistrict and
Tallzhassee), the permittes, permittee’s engineers, and the wall contractor shall
be held during the construction period of the well. The initial measting will be
held prior to comstiruction start-up, but after the contractor has besn selected.
Scheduling of future meetings will be a part of the agenda during ezch mesting.
If deecad mecessary, the permittee or the Department may cail additicnal mserzings.

The following survaeys may be required at the intervals iandicated by the depth pene-
trated in an open uncased hole. The specified depths and specific survays to be
run will vary with the site, data already available (frem previocus drilling op-.
eraticns in the area) and specific geological conditions. As construction pro-
gresses, the enginser shall recommend 2z survey prcgram for each stage and sacure
the concurrence of the Department before advancing to the next stage of construe-
tion. '



STATE CF FLOZLIDA
DEPARTVENT OF ENVIROMMENTAL REGULATION
CONSTRUCTICH PERMIT DPROVISGS

’age Four
ermit No. UIC 13-5381 Date: May 5, 1978

Surve Depth
rlectric
arma Ray 0 feet to 900f feat
calipert
“lectric
>amma Ray
“aliper
"low Meter 900 feet to 1800% feat
“emparature .

*1uid Resistance

\coustic Bond

_aliper
“low MM
Temperature

Acoustic Bond

etar

forehole T.V. with recorded

capebility for

*Core Band'" Se
(Schulucberger
rio

18. The pe

eratioral

three (3)
scheduled
mitted to
signad to

A.
B.

final

1800+ feet to

0 feet to final depth of well cased and
later viewing open hole
ries Injection Zome
or equivalent Confining Zone

d of this permit allows sufficient time for the constructicn and the op-
testing and evaluation of the injection and mornitoring systez. least
months prior to the initiation of the system cperational tast (or first
injection of treated effluent) z comprehensive test plan shall be sub-
the Department for approval. The operational test plan shall be de-
accomplish but need not be limited to the following objectives:

At
e

Verify the adaquacy, accuracy and relizbility of the system
Verify the performarnce of the injection system including the
effluent pumps, pump controls, inter—connecting piping, valves
and wells. Specific attemtion should be given to operation pro-—
cedures, alarm systems, potential for pressure surges and water
hammer effects and emergency procedures.

Fmpirical evaluation of the transnissivity of the injection zone
and the maximum capacity, within safe pressure limits, of each
injection well.
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STATE OF FLDRIDA
DEPARTMENT OF
ENVIRONMENTAL REGULATION

CONSTRUCTION PERMIT

"/'\\

,.,:South« Distrlct Regionalv-
R Wastewater Treatnent Fac:.llty

:\MlamJ,-Dade Water and §ewer Authorlty
-1‘1 *

P. 0. Box 330316 - - . i
- A Mlaml, Florlda 33133 oo
PERMITNO UIC 13—5382 i _DATE OF ISSUE M&y 'S5, 1978

PURSUANT. TO THE PRQVISIONS oF secrrous 403.061 (16) AND 403.707 OF CHAPTER, 403 FLORIDA
STATUTES AND CHAPTERS 174 AND 17-7 FLORIDA ADMINISTRATIVE CODE, THIS PERM!T 1S ISSUED TO:
GARRE'I‘T SLOAN DIRECTOR

g diaTy

# FOR Tneconsmucnowos THEFOLLOWSNG 10 000 (+) gpm injectlon well (I-2)
§ to recelve secondary- treated effluent ‘drilled to_a total depth

of 31.00' 4+ with cementea casings as follows-: 24-=inch to

2750" +1 34 :anh to 1800' ”i 44~ 1nch to 980’ + and 52:1nch to
140' bl SubTect tc tbe attached prov;sos #1 throuah #1.8.

..,&

LOCATEDAT Sllverzanlm Drive and Southwest 8‘? Avenue, Mlaml, Dade

Nrge

ANY CONDITIONS oa Paowsos WHICH ARE AT‘TACHED HERETO ARE mcoapomteo INTO AND MADE A
PART OF THIS PERM!T As THOUGH Fuu.v SET FORTH HEREIN,- ) FAILURE TO COMPLY WITH SAID
CONDITIONS OR PROVISOS suau. consm’ure A VIOLATION OF THIS Pznwr AND SHALL SUBJECT THE
APPLICANT TO SUCH CIVIL AND cmwNAL PENALTIES AS PROVIDED BY LAW.

THIS PERMIT SHALL BE EFFECTIVE FROM THE DATE OF :sSUE UNTIL __June 30, 1981

OR UNLESS REVOKED OR SURRENDERED AND SHALL BE SUBJECT TO ALL LAWS OF THE STATE AND THE
RUL D REGULATIONS OF

DISTRICT MANAGER
Warren G. Strahm

County,” Elorlda LAT 250 32' SZ“N LONG' ~80°%-20°" 26" W.
IN ACCORDANCE wWTH THE APPLICATIQN DATED g Febr uary 22, 19 78 : f 3

Y

z

A

DER Form PERM 11—1 (Mar. 76) 4.A-7
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DEPARTMENT OF
ENVIRONMENTAL REGULATION

22

 STATE OF FLORDA

,, Lt !
South District Reglonal
1ty
,;;9: Mlamx-Dade Water and Sewer Authorlty
(e ,”%,f P. O. Box 330316 B
- Tm. ."Miami, Plorida = 33133 '
#  PERMIT NO._ UIC 13 5383 i DATE OF ISSUE_May 5, 1978
PURSUANT TO THE PHOVISIONS QF SECT'!ON$74O3 061 {18} AND 403.707 OF CHAPTER 403 FLORIDA
STATUTES AND CHAPTERS 17—4 AND 17-7 FLORIDA ADMINISTRATIVE CODE, THIS PERMIT lS ISSUED TO:
' GARRETT SLOAN, DIRECTOR
) FORTHECONﬂFUCﬁONOFTHEF&JDWWG lO 000 (+) gpm lnjectlon well (I-3)
ey to receive secondary—treated effluent drilled to a_total depth
5 of 3 i : 24-in
e

I o ,
3 2750-,+ _34-inch to 1800' ¥, 44-inch %o 930' + and 52-inch to
‘§ 140" +. Subject to the attacned provzsos #l through #18.

‘\ e

,_OCATEDAT Sllveﬁ“PaLm Drlve and Southwest 87 Avenue, Miami, Dade
g County, Florlda LAT- 259 32' 52" N, LONG- 80° 20' 10" wW.

ey

o

IN ACCORDANCE WITH 'nge” A?PLICATION DATED F ebruar v_22, 1978

ANY CONDITIONS oR PROV!SOS WHICH ARE ATTACHED HERETO ARE mconponmso INTO AND MADE A

PART OF THIS PERmr:;qs THOUGH FULLY SET FORTH. HEREIN, " FAILURE TO COMPLY WITH SAID
CONDITIONS OR PROVISOS SHALL CONSTITUTE A VIOLATION OF THIS PERMIT AND SHALL SUBJECT THE

APPLICANT TO SUCH CIVIL AND CRIMINAL PENALTIES AS PROVIDED BY LAW.

THIS PERMIT SHALL BE EFFECTIVE FROM THE DATE OF 1SSUE UNTIL __June 30, 1981

OR UNLESS REVOKED OR SURRENDERED AND SHALL BE SUBJECT TO ALL LAWS OF THE STATE AND THE

UL QND REGULATIONS OFI:E DEPZTMENT :

AV AV AVAVAVAVAVAVAVAY  AVAVAVACAVAVAVAY.

DISTRICT MANAGER f
Warren G. Strahm )g
|
u

l * ' v"_""'i . *.

DER Form PERM 11—1 (Mar. 76) 4.A-8
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STATE DF FLDRIDA
DEPARTMENT OF
ENVIRONMENTAL REGULATION

CGNSTRUCTION PERM!T

.~ 7 Scouth District Reglonal
FOR__Wastewater Treatmént Fac1llty

Miami-Dade Water and Sewer Authority

:
P. 0. Box 330316 - 5
§

Miami, Florida 33133
PERMIT NO. _UIC 13 5384 DATE OF ISSUE _May 3, 19“’8

PURSUANT To THE PROVISIONS OF SECTIONS 403.061 (16) AND 403.707 OF CHAPTER 403 FLORIDA
STATUTES AND CHAPTERS 17—4 AND 17-7 FLORIDA ADMINISTRATIVE CODE, THIS PERM!T 1S {SSUED TO:
- GARRETT SLOA\I DIRECTOR

FOR THECONSTRUCTIONGFT!;QE,FOLLOWING 10,000 (+) gpm 1njactlon well (I-4)
to receive seccmdary—treated effluenE drllled to_a_total depth

of 3100’ o+ with” cemented cas:.ngs as follows . 24-—1nch to
2750 +1 34- inch t:o 1800' ""L 44- mch to 980 + ‘and SA"lnCh to
149" a'"L » Sub'lect tcx: the attached nro\nqoq &l throm 3_‘.18 !

P R e |
n‘ H f e

LOCATEDAT Sllver Palm Drlve and Southwest 87 Avenue, Mlaml, Dade

E

County,” Florlaa LAT'\ 25 33' 05" Ni LONQ 80° 20'5 03" w

IN ACCORDANC& MTH THE' APPLICAT}QN DATED F‘ebruary 22 r” 19 78

ANY CONDITIONS oa Pnovcsos WHICH ARE ATTACHED HERETO ARE mconpoameo INTO AND MADE A

PART OF THIS PERMIT ‘AS THOUGH FULLY SET FORTH HEREIN, FAILURE TO COMPLY WITH SAID
CONDITIONS OR PROVISGS SHALL CONSTITUTE A VIGLATION OF THIS PERMIT AND SHALL SUBJECT THE

APPLICANT TQ SUCH CIVIL AND CRIMINAL PENALTIES AS PROVIDED BY LAW. 2
THIS PERMIT SHALL BE EFFECTIVE FROM THE DATE OF ISSUE UNTIL __June 30, 1981

OR UNLESS REVOKED OR SURRENDERED AND SHALL BE SUBJECT TO ALL LAWS OF THE STATE AND THE
RULES AND REGULATIONS OF THE EPARTMENT

DISTRICT MANAGER
Warren G. Strahm

DER Form PERM 11—1 (Mar. 76} 4,A-9



serial N2 04153

STATE DF FLDR!DA
DEPARTMENT OF
ENVIRONMENTAL REGULATION

GGNSTRUCT?GN PERMIT

i
" south District Reglonal g

i FOR Wastewater Treatment Facility

‘ . Miami-Dade Water and Séﬁer Authority
s P. 0. Bog 330316 - g
: ~ Miami, Florida 33133 :
penmrrmo U;C 13-5385 -__DATE OF ISSUE May 5, 19?43

PURSUANT TO THE PROJISIONS OF SECTIONS 403 051 (16) AND 403.707 OF CHAPTER 403 FLORIDA
STATUTES AND CHAPTERS 174 AND 177 FLORIDA ADMINISTRATIVE CODE TH!S PERMIT IS ISSUED TO:
T GARR,..TT SLOAN DIRECTOR :
n&:-,.}‘q - - ST . : A

i PR vl

FOR THECQNSTRUCTUONOFTHE FOLLOWING:. 10 000 (+) gpm :.n%ectlon well (I-6)
to rece;ve secondary-treated e.ffluenf rilled to a_total depth

of 3100’ 4+ with'! cemented casings as followsr - 24-inch’ to
27501 '+, 34- inch"to 1800' +7"44-inch to 980"‘+ and .52-inch to |
140" +. Sub]ect to the attached prOV.‘LSOS #l through #18. 7 3

g el

o

LOCATEDAT Sl;.ver: Palm Drlve and Soutnwnst 87 Avenue, Mjami, Dadej
County, Florida "LAT: 252 33' 38" N. LONG: 80° 19" 55" w,

IN ACCORDANCE WITH THE APPLICATION DaTED___February 22, 1978

ANY CONDITIONS OR PROVISOS WHICH ARE ATTACHED HERETO ARE INCORPORATED INTO AND MADE A

PART OF THIS PERMIT- AS THOUGH FULLY SET FORTH HEREIN, FAILURE TO COMPLY WITH SAID
CONDITIONS OR PROVISOS SHALL CONSTITUTE A VIOLATION OF THIS PERMIT AND SHALL SUBJECT THE

APPLICANT TO SUCH CIVIL AND CRIMINAL PENALTIES AS PROVIDED BY LAW.

THIS PERMIT SHALL BE EFFECTIVE FROM THE DATE OF ISSUE UNTIL __June 30, 1981

OR UNLESS REVOKED OR SURRENDERED AND SHALL BE SUBJECT TO ALL LAWS OF THE STATE AND THE

RULES AND REGULATIONS OF THE QEPARTMENT.

VAVAVAVAVAFAVAVAVAVAVEFAVYL

DISTRICT MANAGER
Warren G. Stranhm 5
&

AVAN

SGC

|

DER Form PERM 11—1 (Mar. 76) 4 .A-10



seriaL N2 04154

STATE OF FLORIDA
DEPARTVENT OF
ENVIRONMENTAL REGULATION

CUNSTRUCT!ON PERMIT

/
,;}}‘South District. Reqlonal
"ngR“_Wastewater Treatvnent Facillty

PR
e leaml—Dade Water and Sewer Authorlty
,iE?: "0, Box. 330316 <
-’}i.)/" s " Miamd, Flm:lda 3313}
PERMITNO. t;Ic 13-5386 ¥ 7 DATE OF ISSDE May 5 1°78

Punsuxwvv'ro mé Pﬁowsaons-op sscnousmom (16) AND 403.707 QF CHAPTER. 403" FLORIDA
STATUTE.: AND CHAPT&RS 174 "AND 177 FLORIDA ADMINISTRATIVE CODE, THIS | PERM!T Is ;ssuso 70:
s GARRETT SLOANJ DIRECTOR - S ;

Y s

FOR THECONSTRUCTION oF THEFOVLLOWlNG 10 000 (+) gpm lnjectlon well (I-7)

of 3100%% Wlth \,emented casings as follows:. 24-—1nch to
2750 + '-**"34-1nch to 1800‘ “+““44-1nch to 980' + and 52 inch to

40' +. “Subject to the provisos #1° through £18,

zzu

LOCATEDAT Sllver Palm"Drlve and ﬁSg}gthwest 7 Avenue, Mlaml, Dade
County,” Florlda' LAT- AT: 25»«»33‘

| LONG-' 80° 20{ 10" W,

\4-\

et

IN ACCORDANC&MTH THE APPLICAT}ON DATED. Eeb ua;v 2 2, 19 78 -

e e ey e

T -

ANY CONDITIONS OR Paowsos WHICH ARE ATTACHED HERETO ARE meonpoamsn INTO AND MADE A
PART OF THIS PEHMQT A§ THOﬁGﬂ _;uuv §ET,FORTH HEREIN;- FAILURE TO COMPLY WITH SAID
CONDITIONS OR PROVISOS swxu. consn"ru*rs A vuot,A'now OF THIS: emrr AND SHALL SUBJECT THE
APPLICANT TO SUCH CIVIL AND CﬂIMlNAL PENALTIES AS PROVIDED BY LAW.

THIS PERMIT SHALL BE EFFECTIVE FROM THE DATE OF 185UE UNTIL _June 30, 1981

OR UNLESS REVOKED OR SURRENDERED AND SHALL BE SUBJECT TO ALL LAWS OF THE STATE AND THE
RULES AND REGULATIONS OF THE DEPARTMENT.

DISTRICT MANAGER
Warren G. Strahm

to receive seconc ﬂMﬁMWJ@ch.

VAVEVE

DER Form PERM 11—1 (Mar. 76) 4., A-11



seriaL N2 04155

§  STATE OF FLORIDA i

DEPARTMENT OF
ENVIRONMENTAL REGULATION

CONSTRUCT!GN PERMIT

e South Dlstr;.ct Reglonal
FOR ' ility
5. MlamJ.-Dade Water and Sewer Authorlty
"nﬁ P, 0. Box 330316 "~ “,’_wh“ by
g ) -7 Miami, Florida 33133, &R
PERMlTNO. UIC 13 5387 SHR T DATE OF !SSUE May S, 1978

IR - ;
PURSUANT TO THE PROV!S(ONS OF SEC’T!ONS 403 061 {16} AND 403. 707 OF CHAPTEFL 403 FLORIDA
STATUTES AND CHAPTERS 17-4 'AND 17-7 FLORIDA ADMINISTRATIVE CODE, THIS PERM!T IS ISSUED TO:

Sy GARRETE SLOAN DIRECTOR i . =

4,, f\““—%.

g e T e o

FOR THEcoNsmucnoﬁ OF THEFOLLOWING 10 000 (+) gpm injectlon well (I~-8)
to receive secondary-treated

of 3100‘ + with" cemented casings as follows 24finch;"‘to
2750 #+, 34-inch to 1800' #, 44-inch to 9sov'+ and 52+inch to
140" + Sub]ect to the attached prov:.sos #l throuq'h%#lS

R [REEEVA

ing

LOCATED AT Sllver Palm Drlve and Southwest 87 Avenue, Miami, Dade |

B SEL AR

County, Florida 'LAT: 25° 33"37" N, LONG: 80° 211726" W,
_February 22, 1978 e

e

IN ACCORDANCE MTH THE APPLICAT!ON DATED

i~
’1

ANY CONDITIONS OR PROVISOS WHICH ARE ATTACHED HERETO ARE mconponmeo INTO AND MADE A
PART OF THIS PERMIT. 13 THOUGH FULLY SET FORTH. HEREIN, FAILURE TO COMPLY WITH SAID
CONDITIONS OR PROVISOS SHALL cousm'ure A VIOLATION OF THIS. PERmT AND SHALL SUBJECT THE
APPLICANT TO SUCH CIVIL AND CRIMINAL PENALTIES AS PROVIDED &Y LAW.

THIS PERMIT SHALL BE EFFECTIVE FROM THE DATE OE.Issue UNTIL ___June 30, 1981

OR UNLESS REVOKED OR SURRENDERED AND SHALL BE SUBJECT TO ALL LAWS OF THE STATE AND THE
RULES AND REGULATIONS OF THE DEPARTMENT.

CISTRICT MANAGER
Warren G. Strahm j

gﬁGC

CER Form PERM 11—~1 (Mar. 73)




seriaL N2 04156

! STATE OF FLORIDA

DEPARTMENT OF
ENVIRONMENTAL REGULATION

CONSTRUGTSGN PERMIT

South Distrlct Reglonal
J_FQR“Wastewafer Treatment Fac:.llty

, %, Miami- Dade Water and Séwer Authorlty
%+ P. 0. Box 330316 | :

e s Mlaml, Florlda 33133

PERMITNQ UIC‘ 13-5388 " DATEOF nssue May. S, 1978

P
et

e "-‘fbf‘,

PURSUANT TO THE PRQV!S!ON’ OF SEC’WONMM3 061 (16} AND 403. 707 OF CHAPTEF{ 403 FLORIDA

A e GAMT SLOAN DIRECTOR

g
g STATUTES AND CHAPTERS 17—-4 AND 17-7 FLO‘NDA ADMINISTRATIVE CODE TH!S PERM!T !S !SSUED TO:

Avenue, Miaml, Dade

County,- Florlda'“LAT- 25 32'f

56" N. LONG-»‘ 80° 22'01" W.

e 4,,~. R i o~
o :

IN ACCORDAN\,E MTH THE APPLICAT}O’\J DATED B ebruary 22’ ' 19 78

i -

5

ANY CONDi"I\)NS Oﬁ P’ROVISOS WFHCH ARE ATTACHED HERETO ARE INCORPORATED INTO AND MADE A

PART OF THIS PERW? ‘AS THOUGH FULLY SET FORTH HEREIN, FAILURE TO COMPLY WITH SAID

CONDITIONE OR PROVISOS SHAU. CONSTITUTE A VIOLATION OF THIS PERM!T AND SHALL SUBJECT THE
APPLICANT TO SUCH CIVIL AND CRIMINAL PENALTIES AS PROVIDED BY LAW.
THIS PERMIT SHALL BE EFFECTIVE FROM THE DATE OF ISSUE UNTIL __June 30, 1981

OR UNLESS REVOKED OR SURRENDERED AND SHALL BE SUBJECT TO ALL LAWS OF THE STATE AND THE

RULES ZND REGULATIONS OF THE zEPARTMENT.

DISTRICT MANAGER
Warren G. Strahm

SGC

DER Form PERM % 1—1 (Mar. 76) 4.A-13




seriaL No 04145

STATE DF FLDRIDA
DEPARTMENT OF
ENVIRONMENTAL REGULATION

consmucmn PERMIT

, ,,j, South District Reglona‘i
FOR Wastewater Treatment: Facxllty

e Mlaml Dade Water and §ewer Authorl ty
2 P.°0. Box 330316 & .

L Miami, Florida 33133" -
PERMIT NO. UIC 13 5378 —__DATEOF :ssue May 5, 1928

PURSUANT ‘TO THE PROVISIONS OF SECTIONS 403.061 (16) AND 403.707 OF CHAPTER 403 FLORIDA
STATUTES AND CHAPTERS 17—4 AND 177 FLORIDA ADMINISTRATIVE CODE, THIS PERMIT IS ISSUED TO:
o GARRETT SLOAN, DIRECTOR

ey e Tx
IS X 4 g - o T i

FOR mecousmucrrow OF THEFOLLOWING Monitoring Well- (Bz—l) to monitor
zones. at. estimated depths of 10Q10' - 1020’ ‘540' - 1650"',

2490' - 2500" ‘and 2750’~ -»»3100’; at the znjectlon well fleld

LOCATED:AT Sllver Palm Drlve and Southwes{: S‘F"Avenue, Mlaml, Dade
County; Plorida “..LAT: 25° 331 722" N LONG 80° 19* 55" .

Ty AT
3R v, iy

IN ACCORDANCE WITH THE APPLICAHON mmso “Februar V 2 2, 1978
Vﬂ' f - o
ANY CONDITIONS OR PﬂOVlSOS WH{CH ARE A'ITACHED HERETO ARE IMCORPORATED INTO AND MADE A

PART OF THIS PERMIT. “AS THOUGH FULLY SET FORTH HEREIN, FAILURE TO COMPLY WITH SAID
CONDITIONS OR PROVISOS SHALL CONSTITUTE A VIOLATION OF THIS PEan AND SHALL SUBJECT THE
APPLICANT TO SUCH CIVIL AND CRIMINAL PENALTIES AS PROVIDED 8Y LAW.

THIS PERMIT SHALL BE EFFECTIVE FROM THE DATE OF tssuE UNTiL _June 30, 1981

OR UNLESS REVOKED OR SURRENDERED AND SHALL BE SUBJECT TO ALL LAWS OF THE STATE AND THE

.,

DISTRICT MANAGER
Warren G. Strahm

3GC
VAV AVAVAVAVAVLFLLVAVAT

XAV A 45V Vi

DER Form PERM 11—1 iMar. 76) 4 .A-14



————

STATZ OF TLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION
CONSTRUCTION PERMIT FROVISOS
= 3
<it No. UIC 13-5378 Date: May 5, 1978

s o

This permit approval is based upon evaluation of the plzns and specifications sub-
mitted with the application and the data derived from the construction and testing
of the injection test well. Any changes in those portions of the plans and speci-
fications relative to desiga, materials, constructicm procedures or testing of tha
walls, except as provided below, must be approvad by the Deapartzent.

In the event the permittee is temporarlly unable to comply with any conditions cf
this permit, he shall immediately notiifly this Department in writing. Yotification
shall include pertinent inforcatiom as to the cause of the preblem and what mea-
sures are being taken to correct the problem and prevent Its recurrence.

During the comstruction period allowed by this permit daily dril 3
submitted to the Deoargﬂent waekly. The package shall include bu 10t
T

a. Description of formation and depth encountered.

b. Notification of collection of drill cuttings every tem (10) feet or
at every change in formation.

c. Copy of all down hole surveys, geophysical logs, chemriczl 2
test resuits and other such data items, as scoa as availabl

d. Descripticn of daily footage drilled by dizmeter of bit if pilot
hole driliing is in progress, or size of hole opemar or reacer being
used behizd the pilot hole.

e. Description of any constructicn problems that develop and their sta-
tus.

If zny problems devealop h t may seriously hinder coumplianc
construction progress or good comstruction practice the Depart
notified by telephona 1 m"edLace;y. The Department may requirs a
ten report to follow within seven (7) days. The written report wil
in detail, what problems have occurred, the remadizl measures arplied to as-

-

sure compliance and the measures taken to prevent the recurrence.

4(1.

}

During the coanstruction of this facility, adequate and approved disposal shall B
provided for any and all contaminmants that may endanger any aquifer or surface
waters.

g

The conditions of this permit do =not exempt the applicant from complying with all
spplicable Federal, State, regionmal or local zuthority's rules, regulations, or-
dinances, codes or limitations in effect on the date of issuance of this perzmit or
that baceome effective threoughout the duration of this permit.

4.A-15
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Permit

7.

10.

(R
j—4

o

[l

13.

Mo. UIC 13-5378

Ty

TR OF FLORIDA
ENVIROIMENTAL REGULAT
TION PERMIT BROVISOS

IOx

" a
Date: May 5, 1978a

A registezred professional engineer, pursuant to Chapter 471, Florida Statutes

(F.S.) must be retained thro
provide on-site
the operation and be availab
ment must be notified immedi

This permit shall not be eff
Circuit Court as required by

The Dapartment ressarves the
cessation of all operatioans
reason for the cease order,
sures to protect the envirorn
cations or permit provisos.
nadial or cerractive measure
sary and so orders, the

a wall
Adninistrative Code, (F.A.C.

o i

nal ca
s less
be perfor=ad pric
i 7o be consi

.;1c wat
d by ¢

All unde
lesg sha

[y ]

Tempargture survs 1 be

mm

*
~

[ AR ‘-:

et
ficatiaons.

The applicant shall provide
including logs and cores of

menitoring by

ment and assure

ughout tha construction periced. The engineer will
v a professionzal engineer or qualified geologist of
le to the Dspartment for consultation. The Depart-

ately of zny change of engimeer.

ective until filed in tha office of the Clerk of thas
Section 387.03, Florida Statutes (F.S.).

right to modify these permit proviscs or to order z

if it deems necessary. After an evaluation of tha

the D partnent may seek remadial or corrective mea-
compliance with plans and specifi-

An order to procead will be based on approval or re-
s to be applied. If tha Departoent deems it nsces—
shall be abandoned pursuant to Chapter 17-21, Tlorida

).

ned to demonstrate the integrity of the final casing shall be

cemeated. Thz testing pressul
(1) hour respectively and the
the pluz placed during the cemen-

test, 00 pressure losses are ac-

sing has bean set and

than 100 psi and one
r to drilling through
dered as a succassful

er scurces of 10,000 bg/l total dissolved solids
asing cemented to the surface.

QT

run within twelve (12) hours of completion of cemen-

g procedures shall be continuous for each stage after ce-
circulaticn or no return of cement is encounterad,

and
in a reasonabls period of tiz=, the Departmazt sha_‘

what remadial measures are underway tc re-estzblish tha

e cementing program according to wall design and speci-

all geological and physical characteristics available,
the injection interval, if possible, and the over-

lying confining beds including:

4.A-16



P_oe Tiree

Permit No.

16.

17.

STATE OF TLORIDA
A TV PN T Al =] T T EToNY ‘I memyee=r ) ~T
DEFARTNENT OF ENVIDOMENTAL REGULATION

CONSTRUCTION PLRMIT FROVISOS

UIC 13-5378 Date: May 5, 1978

a. Thickness

b._ Area extent, verticcl and horizontal

c. . Lithology, traasmissivity

d. Location, extent and effects of known or suspected faulting,
fracturing, and natural solution channels

e. TFormation fluid chemistry, fncluding water quality charact-

eristic measurements par specifications
£. TFracturing gradients

After construction completion, a final report shall be submitted. This report
shall document and discuss all testing results, chemical znd physical analysis of
the monitoring data, temperaturg surveys and pressure test rasults. Review of
this report by the appropriate agencies will determine recommend action. In-
terim r2ports may be required by the agencies or offered by the permittes as prob-
lems or other situatioas of concerm ariss. Copies of all reports shzll be pro-
vided to all concerned agencies.

i
1=
(o=

-
2q
pe

The propcsed outfall
into the estuary sha
the turbidity of thc
violate the Water Gua

pipe across L31E to be utilizad for transporting dri

il be provided with adequate controls to check eros
£ harged into the estuzry. The discharge
3
e

rds of the State.

31
N
(8]

Meetings between concerned agencies, (United States Geological Survey; South
Florida Water Management District; Metropolitan Dade County Eavircenmenizzl Re-
sources Managsment; United States Eavircmmental Protecticn Agency, Atlanta;
Florida Department of Envirommental Regulation - South Florida Subdistrict and
Tallzhass2e), the permittee, permittee's engineers, and the well contractor shall
be held during the construction period of the well. The initial nmesting will be
held pricr to comstruction start-up, but after the contractor has been selected.
Scheduling of fuiure meetings will be a part of the agenda during each meatin

-

N i

£ a - —- 1 —_— : \ 11 e

If deemad necessary, the permittes or the lDepartment may call additional m=etings.

The following surveys may be requirad at the intervals indicated by the dapth pene-
trated in an open ucncased hole. The specified depths and specific surveys to be
run will vary with the site, data already available (from previocus drilling op-
erations in the arez) and specific geological conditioms. As conmstructicn pro-’
gresses, the engineer shall recommend a survey program for each stage and secure
the concurrence of the Department before advancing to the next stage of construc-—
tion. '

4 ,A-17



STATE OF FLCRIDA
DEPARTMENT OF ENVIRONMIUTAL RECULATION
CONSTRLCTION PERMIT DROVISOS

Page Four .
Permit No._ UIC 13-5378 Date: mMav 5. 1078

Survey Dzpth

e lsrs——

Electric
GCamma Ray 0 feet to 900t feet
Caliper
Electric
Gammz Ray
Caliper
Tlcw Meter 900+ feat to 1800%Ifeet
Temperature
Fluid Resistance
Acoustic Bond
Caliper
Flow Meter 1800+ feet to final depth of well
Borahole T.V. with recorded 0 feet to firnal depth of well cased and
capability for later viewing open hole
Core Band" Series Injection Zone
(Schuluzmberzer or equivalent Confipirg Zcne
13. All wells which are to be used for zonitoring purposes shall be disinfected

19.

and szale

d when construction is completed.

The pariod of this permit allows sufficient time for the construction and the op-
erational testing and evaluation of the injection and monitoring system. At laast
threa (3) months prior to the initiation of the system operational test {(or first
scheduled injecticn of treated effluent) a comprehensive test plan shall be sub-
mitted to the Department for approval. The operational test plan shall be de-
signed to accomplish but need not be limited to the following objectives:

Verify the adequacy, accuracy and reliability of the system
Verify the performance of the injection system imcluding the
effluent pumps, pump controls, inter-conrecting piping, valves
and wells. Specific attention should be given to operation pro-
cedures, zlarm systems, potential for pressure surges znd water
ha—mer effects and emergency procedures.

Expirical evaluation of the transnissivity of the injection zome
end the maximum capzacity, within.safe prassure limits, of each
injection well.

4,A-18



seriaL N2 04146

Wk

STATE OF FLORIDA
DEPARTMENT OF
ENVIRONMENTAL REGULATION

CGNSTRUCTEGN PERM!T

R Wastewater Treatmenf: Facrllty

e %Miaml Dade Waterx. and Sewer AuLhorltv

b S &
A TeE P»O Box 330316 e B

A3 ew* IMiami,; Plorida EEEERT
PERMIT NO: UIQ 135379 : DATE OF ISSUE. May: S, 1978

i" . .,ﬂb ~ ; _»r N“
\ T 4

PURSUANT"TO ‘Iﬂ% PRQ’VISIONQ_’"OF SEC’UON&’M 061 {16} AND 403, 707 OF CHAPTER.“403" FLOR!DA
STATUTES AND CHAPTERS 17—4 AND 177 FLOﬁIDA ADMIN(STRATIVE CODE, THLS PERM!T IS tSSUED TO:
! B 4"{‘ 4 S L ot

[l e “GAE&ETT SLOAN DIRECTOR DD

9 . .1 «f = e

FOR THE' cows*mucnon OF THE rc;_x.owmc ‘Moni tor:.ng WelE: %FA-l)

zones’ at, estmated* degths‘ of 980' l-JllQO ‘and.

P

Req:l.onal Wastewaf:er Treatmeni:jacilltv ~Su51ect tc the'(

attached Dronios ,3}1»' throuqh #l9 : f """" :

LOCATED AT Sllver Palm Drive and Southwest 87 Avenue, Miaml, Dade
County, Florlda LAT 25 33' 37" N. LONG 80° 20" 28" w.

et

IN ACCORDANCE wrrH H THE APPLSCATION DATED Februarv 22 19 18

ANY CONDITIONS OR PROV!SOS WHICH ARE ATTACHED HERETO ARE mconmamso INTO AND MADE A
PART OF THIS PERMIT AS THOUGH FULLY SET FORTH HEREIN, FAILURE TO COMPLY WITH SAID
CONDITIONS OR PROVISOS SHALL CONSTITUTE A VIOLATION OF THIS PERMIT AND SHALL SUBJECT THE
APPLICANT TO SUCH CIVIL AND CRIMINAL PENALT'ES AS PROVIDED 8Y LAW.

THIS PERMIT SHALL BE EFFECTIVE FROM THE DATE OF 1sSUE UNTIL _June 30, 1981

OR UNLESS REVOKED OR SURRENDERED AND SHALL BE SUBJECT TO ALL LAWS OF THE STATE AND THE

aﬂEGUMTIONS HED ARTMEZT

msrmcr MANAGER
Warren G. Strahm

DER Form PERM 11—1 (Mar. 76) 4.A-19




SERIAL N2 04148

PAVAYEATAVAVATAVIA T AV AVA

bR ...

STATE DF FLDR!DA
DEPARTMENT OF
ENVIRONMENTAL REGULATION

CDNSTRUCT!GN PERMIT

: South District Regional
Wastewater Treatment Faczllty

* Miami- -Dade Water and Sewer Authorlty

P. O. Box 330316
e <0 Miami, Florlda 33133

PERMITNO UIC 1‘3 =2380 . DATEGF ISSUE May 5L1978

PURSUANT- TO '[HE PRQVIS!ONS OF SECTION 403 061 (16} AND 403.707 OF CHAPTER, 403 FLORIDA

STATUTES AND CHAPTERS 17-4°AND 177 FLORIDA AOMINISTRATIVE CODRE, THIS PERMIT’ 18 ISSUED TO:
T g G GARRET’I‘ SLOANJ DIRECTOR :

Monltorlng Well (FA—Z) to monitor

i ety

Reg:.onal Wastewa"ng Treatment Facilltv. ~Sub"1ect to the

attached prov1sos il through #19, R

T S ! Y

\i\

LOCATEDAT Sllver Palm 'Drlve and Southwest 87" Avenue, Miami, Dade

County,;” momda “‘.I,AT 259 32' 52" . LONQ.* 802 22" 02" ¢,

IN ACCORDANCE wm-s THE APPLICATION DATED _Febr uary 22, 19 78

ANY CONDITIONS GR' FnoJlsos WHICH ARE ATTACHED HERETO ARE INCOF{PORATED INTO AND MADE A

PART OF THIS PERMIT AS. THOUGH FULLY SET FORTH HEREIN, FAILURE TO COMPLY WITH SAID
CONDITIONS OR PROVISOS' SHALL CONSTITUTE A VIOLATION OF THIS PERMIT AND SHALL SUBJECT THE

APPLICANT TO SUCH CIVIL AND CRIMINAL PENALTIES AS PROVIDED 8Y LAW.

THIS PERMIT SHALL BE EFFECTIVE FROM THE DATE OF 1SSUE UNTIL _June 30, 1981

OR UNLESS REVOKED OR SURRENDERED AND SHALL BE SUBJECT TO ALL LAWS OF THE STATE AND THE

DISTRICT MANAGER
Warren G. Strahm

AVLVAVAVA

DER Form PERM 11—1 (Mar. 76) 4 .A-20



Appendix 4.B
PROGRESS MEETING SUMMARIES



CH2M

engineers
planners
economists
scientists

SUMMARY OF MEETING

9 February 1979, 10:00 a.m. to 3:00 p.m.

DATE:
RE: Preconstruction Meeting--Injection and Monitoring
Wells, Miami-Dade Water and Sewer Authority, South
District Regional Wastewater Treatment Plant
AT: Board Room, Miami-Dade Water and Sewer Authority,
3575 LeJeune Road, Miami, Florida
ATTENDING: Barry Amos EPA--Atlanta
Roy Duke DER--West Palm Beach
Abe Kreitman SFWMD--West Palm Beach
Russell J. Kerrn Alsay-Pippin Corp.
H. L. Pippin Alsay-Pippin Corp.
Cathie Cash DER-~Tallahassee
Jim Cowgill MDW&SA
Murray Grant - MDW&SA
J. I. Garcia-Bengochea CH2M HILL
Fred Meyer USGS-~Miami
Richard E. Friberg MDW&SA
P. Smits MDW&SA
Udai P. Singh CHZ2M HILL
Albert M. LaSala, Jr. USGS~--Miami
Robert McCullogh MDW&SA
Bob Celette MDW&SA
Frank Reynolds CH2M HILL
Ross Sproul CH2M HILL
James N. Hutchinson EPA/C of E--Miami Beach
0. F. Acy Halliburton Services
Thomas M. McCormick MDW&SA
Gerald Badeaux Halliburton Services
Jeff Lehnen CH2M HILL
Mike Lockamy C.0.E.
Peter E. Robinson
(observer) Hazen and Sawyer, P.C.
Herbert K. Kunen MDW&SA
1. Notice to proceed has not been sent to the contractor as
vet. The date of expiration of the contractor's bond is

26 February.

The EPA representative informed that the

delay is with the Equal Opportunity Opportunity Office

of the EPA,

Gainesville Office

4,B-2

2901 N W 11th Place P OO Box 1647 Gainesville, Florida 32602 904/377-2442

and minority involvement is the item of concern.



SUMMARY OF MEETING
Page 2
9 February 1979

He said that the notice to proceed should be granted by EPA
by or prior to 26 February. Because of this delay, the
contractor stated that he will make a request for dismissal
of liquidated damages.

The proposed work schedule (attached with this summary) was
distributed by the contractor. The contractor wants at
least six padsites to be ready by the starting date. Five
are ready now. Miami-Dade Water and Sewer Authority (MDW&SA)
was asked to get either I-8 or I-2 site ready. Pipes will
be brought into the site according to the following schedule,
as informed by the contractor.

54" early March

44" early March

34" late February
24" hold until later

They will be stored at the site of the chlorine contact
chamber of the WWIP. However, pipes may have to be moved
at a later date. MDW&SA asked about blasting in the area
(1,500 feet to 2,000 feet from the worksite). The
contractor expressed that no problems are anticipated
from the blasting.

It is planned to have radio communication within the job-
site. There will be a radio at each rig, a radio at the
main office~-trailer, and a pocket two-way radio each with
one representative of CH2M HILL and one of MDW&SA, 24 hours
per day.

Work on building concrete pads on six drilling sites will
be started as soon as notice to proceed is received by
contractor.

It was agreed by all that the pads could be 92' x 120!
in lieu of 98' x 120'. This will result in a savings
of $492.40 per pad.

The time of construction of the Biscayne aquifer
monitoring and water supply wells was discussed (before
or after building the pad?). The contractor asked it
to be left to his convenience, and he would guarantee
that these wells will be protected. This was agreed
by all.

It was agreed that sampling of the wells in item 6 will
be once a week during construction of the injection wells
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unless some unexpected event occurs. However, eight
background samples will be collected from the above wells

within 2 weeks of the start of drilling of the injection
well.

8. Two sets of geologic samples from each pilot hole
drilling will be collected. The samples will be
staged per casing setting. One set will be sent to
the Bureau of Geology, and the other will remain at
the jobsite.

9. Pilot hole water samples will be collected every 30 feet
and analyzed for chloride, specific conductance, temper-
ature, and density.

10. The following reports will be submitted weekly to the
agencies indicated as work progresses and data are
available.

Jobsite reports:

(1) shift reports (only to DER--Tallahassee)
Daily summary (from shift reports)

Biscayne aquifer monitoring

Geologic logs

wWater quality logs during pilot hole drilling
Pumpout tests

Injection tests

Vertical deviation surveys

o P
OOk W
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Reports will be distributed as follows.

(1) Department of Environmental Regulation--Tallahassee

(2) Department of Environmental Regulation--West Palm Beach
South Florida Water Management District--West Palm Beach
U.S. Environmental Protection Agency--Atlanta

U.S. Geological Survey--Miami

U.S. Army Corps of Engineers--Miami Beach

Miami-Dade Water and Sewer Authority (at jobsite)

P~~~
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11. Progress meetings will be held at the jobsite for each
well as follows.

1st meeting: to determine =1,800-foot casing depth
2nd meeting: to determine =2,800-foot casing depth
3rd meeting: at completion of the well
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12.

13.

14.

Meetings will not be required during injection tests.
However, unforeseen circumstances during well construction
may require other additional meetings.

Referring to proviso 17 of the well construction permits,
it was proposed that the acoustic bond log survey be
omitted, and only the temperature log survey be used to
track the cement., The acoustic bond log survey would
have to be done by Schlumberger only for the inner casing
of each well. This would be decided at the first
scheduled progress meeting. Also in proviso 17, the
following logs need to be added.

1,800 feet to total depth: gamma ray
electric
fluid resistance

The "Core Bond" series log and cement-bond logging of
the inner casing will have to be decided at one of the
scheduled progress meetings.

TV surveys will be performed on each well as follows.

BZ~1: open hole 900' to 1,800', 1,800' to 2,800',
2,800' to total depth
I series: finished casing and hole

FA series: finished casing and hole
TV video tapes will be sent to:

DER~--Tallahassee

South Florida Water Management District--West Palm Beach
USGS~--Miami

One set of tapes will be retained at the jobsite.

A long discussion took place to decide whether to have
single-shot or gyroscopic directional surveys to assure
that reamed hole includes pilot hole at each site. The
cost of using single-shot directional surveys has been
estimated by the -contractor to be $63,760 per injection
well. Also, the contractor felt that if he is asked to
use single-shot directional surveys, he was not ready to
bear the responsibility unless the accuracy of the surveys
was guaranteed. It was agreed (subject to final agreement
by Gene Coker, EPA, Atlanta) to have the single-shot non-
directional survey as specified in the contract documents.
In addition, gyroscopic surveys will be performed on the
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pilot hole and reamed hole at 1,800-foot and 2,800-foot
depths. 1In the case of disagreement between the surveys
(i.e., if the gyro survey shows two holes), TV and sonar
log surveys would be performed to confirm these directional
surveys. If confirmatory surveys prove that there are
actually two holes, then the contractor will pay for

these confirmatory tests, the standby time, and corrective
measures to make sure that there is only one hole. On the
other hand, if the contractor is right and there is only
one hole, then Miami-Dade Water and Sewer Authority will
pay for the confirmatory tests and downtime. As requested
by the EPA representative, the contractor will notify him
in writing his method of drilling to reasonably assure
drilling of one hole only.

15. The proposed drilling of a pilot hole to 4,000-foot depth
was turned down because its cost would not be grant-eligible.

16. It was agreed that pumpout tests of I-5 with water
level observations in BZ-1 and I-6 will have to wait
until the end of year 1979 because I-6 will not be
completed until then.

17. It was agreed that coring of BZ-1 will take place as
follows.

Number of Cores

To Be Taken Approximate Depth (feet)
One 1,500
One 2,200
One . 2,400
One 1,800 to 1,900
Six 2,500 to 2,800

18. It was agreed that the USGS will perform acoustic
televiewer logs of the first five pilot holes, subject
to EPA approval. EPA will soon notify MDW&SA whether
this will be grant-eligible or not.

19. It was agreed that the final report, prepared by CH2M
. HILL, will include:

(1) Summary of drilling and hydrogeological data on
each well. '

Potentiometric surface of Boulder Zone.

Potentiometric surface of lower Floridan aquifer.

Potentiometric surface of upper Floridan aquifer.

Model showing impact of 50 mgd of effluent injected

into the Boulder Zone.

P R et W Wana
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20.

14t

It was agreed that the job supervision will be done

24 hours per day by at least two qualified persons,

one from CH2M HILL and the other from MDW&SA. For the
first 3 months, CH2M HILL will provide one senior hydro-
logist, one hydrogeologist, two geologists, and one
technical inspector. In addition, MDW&SA will provide
four qualified men to work with CH2M HILL staff. After
3 months, the senior hydrogeologist's involvement will
reduce to about 50% of the time. CH2M HILL and MDW&SA
will have a meeting with each other every 3 months to
discuss 1if any more MDW&SA qualified persons could
replace CH2M HILL men on the jobsite. 1In any case,

at least two qualified persons from CH2M HILL will be
at the jobsite throughout the duration of the project.



LHZN\

engmeers
planners
economists
scientists

SUMMARY OF MEETING

DATE:
RE: Preconstruction Meeting-~Injection and Monitoring
Wells, Miami-Dade Water and Sewer Authority, South
District Regional Wastewater Treatment Plant
AT: Board Room, Miami-Dade Water and Sewer Authority,
3575 LeJeune Road, Miami, Florida
ATTENDING: Russell J. Kerrn Alsay~Pippin Corp.
H. L. Pippin Alsay~Pippin Corp.
Jim Cowgill MDW&SA
Murray Grant MDW&SA
J. I. Garcia-Bengochea =~ CH2M HILL
Richard E. Friberg MDW&SA
P. Smits MDW&SA
Udai P. Singh CH2M HILL
Robert McCullogh MDW&SA
Bob Celette MDW&SA
Frank Reynolds CH2M HILL
Ross Sproul CH2M HILL
James N. Hutchinson EPA/C.0.E.--Miami Beach
Thomas M. McCormick Miami-Dade W&S
Jeff Lehnen CH2M HILL
Mike Lockamy C.0.E.
Herbert K. Kunen MDW&SA
1. Contractor said that he is willing to start work before

9 February 1979, 3:00 p.m. to 4:30 p.m.

26 February (i.e., before he gets the notice to proceed)
but needs pads to start and to store pipes.

2. MDW&SA handed to the contractor a list of field office

requirements.
field office plan.
agreeable to MDW&SA's requirements.

The contractor handed out their proposed
In general, the contractor was

Minor differences

in the plan and the remaining details pertaining to the

field offices will be worked out between MDW&SA, CH2M HILL,
and the contractor prior %o start of work.

A list of

special radio communication and video equipment needed

at the jobsite was discussed and made up.
nication equipment will include:

Gainesville Office

7201 N.W. 11th Place, P.O. Box 1647, Gainesville, Florida 3260z 904,/377-2442

4.B-8

e shie Comsodemet 13784 LI wac frrrmaciv Yrosaen ac Rlack Crow 3nd Fidse<s

Radio commu-



SUMMARY OF MEETING
Page 2
9 January 1979

8 pocket two-way radio communicators
for 2 inspectors-geologists

resident manager

hydrologist

contractor's tool pushers

spare

W

5 desk or wall two-way radio communicators
1 for each of the 3 rigs
1 for control center (main trailer)
1 for spare

MDW&SA and the contractor will get together before the
start of the job to obtain such equipment.

3. Contractor does not have Dade County construction permit
as yet, but he said that he will get it before the starting
date.

4. Contractor has submitted the insurance certificate

including builder's risks. He is providing fire, wind,

. and storm insurance on all aboveground nonsubmerged
structures. Effort will be made so that he may not
have to obtain same insurance for underground submerged
structures (wells and casing).

5. Contractor has the occupational license for Dade County
for drilling. However, occupational license for building
the drilling pads needs to be obtained and will be done so
before the starting date.

6. Contractor will send a copy of their certificate of
competency to MDW&SA soon.

7. Contractor will soon submit to MDW&SA a list of
subcontractors for approval and will include for each,
the following.

Name and address

License number of company
Certificate of competency
Insurance certificate

Contractor is trying very hard to obtain minority
subcontractors on the project, with no luck so far.
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8. Contractor submitted a copy of cost breakdown for payment
of lump sum items. MDW&SA will review it in the next
few days. Contractor was informed that invoices must
be submitted to MDW&SA by the 25th of each month on forms
specified by MDW&SA. Payment will be made in 50 days
after the submittal.

9. Ten copies of all shop drawings need to be made (six
MDW&SA, two CH2M HILL, and two contractor). Approval
will be given within 10 days after submittal. No work
can start without approved copies.

10. Contractor will refer all design, shop drawings, and
technical matters to CH2M HILL. All site problems, work
schedules, payments, and extra work will be reported
to Bob Celette of MDW&SA.

11. Tentative date of commencement: 26 February 1979
Tentative date of completion: 800 days after start of job
Liquidated damages: . $500 per day per contract
Contractor project manager: Russell J. Kerrn

1dt

4.B-10
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SUMMARY OF MEETING (Revised)

DATE: 22 May 1979, 10:00 a.m. to 12:00 noon.

RE: Miami-Dade Water & Sewer Authority
Injection Wells, Progress Meeting No. 1

AT: Board Room, Miami-Dade Water and Sewer Authority
3575 LeJeune Road, Miami, Florida.

ATTENDING: Jim Cowgill MDWSA
Murray Grant MDWSA
Gene Coker EPA, Atlanta
Udai P. Singh CH2M HILL
Oliver P. Board DER, West Palm Beach
Roy M. Duke DER, West Palm Beach
Cathie Cash DER, Tallahassee
Fred Meyer USGS, Miami
B.F. Paty, Jr. Alsay~-Pippin Corp. Attorney
H.L. Pippin Alsay-Pippin Corp.
Ross Sproul CHZ2M HILL
J.I. Garcia-Bengocchea  CH2M HILL
Paul G. Jakob SFWMD, West Palm Beach
R. V. Celette MDWSA
Carlos Carle COE/EPA, Miami
Joseph E. Welsh COE/EPA, Miami
John D. Coleman Eastman Whipstock
Bruce E. MacDonald Eastman Whipstock

1. Progress to date was summarized by Ross Sproul. 1I-6

has been drilled to 985 ft and 54 inch, and 44-inch
casings have been set and cemented. I-3 has been
drilled to 529 ft, and 54-inch casing has been set and
cemented in the hole to 145-ft depth. Drilling of
BZ-1 has just bequn.

It was agreed to summarize of all activities on-site

(for all wells) on only one daily summary report. Roy.
Duke asked CH2M HILL to include more detailed information
on the daily summary reports than is presently teing
furnished.

4,B-11
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3. Garcia-Bgngochea updated information on inclination and
gyroscopic surveys for this project. It is planned to
conduct gyroscopic surveys on each hole as follows:

a. lst survey, on pilot hole, from 1,000 ft to
1,800 ft, approximately.

b. 2nd survey, on reamed hole, from 1,000 ft to
1,800 ft, approximately.

C. 3rd survey, on pilot hole, from 1,800 ft to
2,800 ft, approximately.

d. 4th survey, on reamed hole, from 1,800 ft. to
2,800 ft, approximately.

Results of (a.) will be compared to those of (b.) and
similarly, results of (c.) with those of (d.) to find
out if reamed hole wipes cut the pilot hole in each
case. Eastman Whipstock is the company selected by
Miami-Dade Water & Sewer Authority to perform the
gyroscopic surveys.

4. Eastman Whipstock personnel explained the methodology
they would use to conduct these gyroscopic surveys.
They would lower their instrument with a wire line
inside the drill pipe to about 30 ft from bottom.
Inclination and direction measurements will be taken
every 30 ft on both up and down runs. By this methodology,
the maximum uncertainty in the results of the survey
(position of center of hole at the bottom) in a 2,000-
ft survey would be 7 to 8 inches at 99% probability.
Upon being asked to comment on the drilling method
being used by Alsay-Pippin Corp., Eastman Whipstock
personnel stated that it is "next to impossible! to
have two holes using this drilling technique. They ,
also said that they will make the results of the gyroscopic
surveys available within 3 hours of the surveys. o
Computer results, which would confirm the field calculation
results., would probably be available within 24 hours
of the survey.

5. H. L. Pippin stated that he did not object to having
the gyroscopic surveys performed. The question of who _
would assume liability for the "hole" while the gyroscopic
surveys are being performed was discussed at length.
A decision was reached to use logic, instead of
written formalities, based on each case and what
has actually happened in 1it.

4 .B-lz
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6. It was decided unanimously to go ahead and schedule

ble

gyroscopic surveys at I-6. The first survey between
1,000 ft and 1,800 ft is expected to be performed by 30
May. The regulatory agencies will be notified when the
survey is to be run.

The next progress meeting will be called to determine
the depth of 34-inch casing to be set in I-6 and is
expected to be held in early June.

EPA recommended that acoustic televiewer logs be run
on each well. MDWSA and USGS will get together and
resolve pending subject of liability while performing
logging operations.

4.B-13
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SUMMARY OF MEETING

DATE: 5 June 1979, 10:00 a.m. to 1:00 p.m.

RE: Miami~Dade Water & Sewer Authority
" Injection Wells, Progress Meeting No. 2

AT: ~ Project Office Trailer,
South District Plant,
Cutler Ridge, Florida

ATTENDING: Oliver P. Board DER, West Palm Beach
Cathie Cash DER, Tallahassee
Roy Duke DER, West Palm Beach
Barry Amos EPA, Atlanta
Gene Coker EPA, Atlanta
Fred Meyer USGS, Miami
R. V. Celette MDWSA
Jim Cowgill MDWSA
Tom McCormick - MDwWsa
Dave Cabit Alsay-Pippin Corp.
Russell J. Kerrn Alsay-Pippin Corp.
David Snyder CH2M HILL
Ross Sproul CH2M HILL

J. I. Garcia-Bengochea CH2M HILL

COPIES: J. M. Hutchinson (COE/EPA, Miami)

1. Reviewed Summary of Meeting dated 22 May. Added one more
sentence at the end of Item 5 and added one more item (8).

2. Geophysical logs run on I-6 to approximately 1,850 feet are:

Electric (single point resistivity and S.P.)
Gamma radiation
Temperature

It was not possible to run either caliper or fluid
conductivity because logger hoist was damaged by the
weight and drag of the gyroscope (see Item 5) and it was
not considered safe to run them. It was agreed that logs
must be run in coming sections, as follows:

Gainesville Office 4 .B-14
2201 N W 11th Place PO Ray 16847 Cahainecville Elarids 2607 d4/377-.7449
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Electric
Gamma radiation
Temperature
Caliper
Fluid resistivity
Flowmeter whenever well is flowing (BZ-1)
3. Section of I-6 between 1,000 and 1,850 feet looks very

ldt

much like I-5 but approximately 4 feet stratigraphically
higher. Ssaltwater starts at 1,640 feet in depth.

Agreed to set 34-inch casing in I-6 to 1,790 feet in depth
and to bottom 42-inch reaming at 1,800 feet. Depth refer-
ence is top of drill pad immediately around well. Agreed
also to run temperature log inside each 34-inch and 24-inch
casing after primary cementing to identify top of cement.

Results of gyroscopic survey on I-6 pilot hole indicate
excellent verticality and alignment to 1,882 feet in depth
but survey cost was much higher than anticipated ($28,310
versus $10,000) because drill pipe got stuck in hole while
running survey and it took approximately 48 hours to free
pipe and get hole under control again. Mud in hole had

to be thinned down and hole allowed to flow before pipe
got free. Then hole had to be killed again with mud and
salt. Gyroscope was lowered with geophysical logger.
Weight of gyroscope plus centralizer drag damaged logger
hoist. This prevented running the temperature and fluid
resistivity logs in the 1,000- to 1,900-foot section of
hole. A heavier hoist unit will be available for future
surveys.

It was decided that there will be no need to run gyroscopic
survey on BZ-1. EPA has authorized funding of survey on
I-6 and two more wells.

First water-bearing zone above injection zone needs to
be identified. This will be done in BZ-1.

Coring in BZ-1 was discussed. Ten coring intervals will
be selected in BZ-1 to cover confining zones. Most coring
to be done between 2,200 and 2,700 feet, with one interval
around 1,500 feet and another one around 1,800 feet.

MDWSA expressed concern regarding borehole televiewer

logging and will discuss possible arrangements with
USGS on subject.

4.B-15
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SUMMARY OF MEETING

DATE:

3 August 1979

PROJECT: BC55900.92

RE:

AT:

Miami-Dade Water and Sewer Authority
Injection Wells, Progress Meeting No. 3

Project Office Trailer, South District
Plant, Cutler Ridge, Florida

ATTENDING: Fred Meyer, USGS, Miami

Gainesville Office

Roy Duke, DER, West Palm Beach
Oliver P. Board, DER, West Palm Beach
Cathie Cash, DER, Tallahassee

J. I. Garcia-Bengochea, CH2M HILL
Gene Coker, EPA, Atlant

P. Jakob, SFwWMD ’

Udai P. Singh, CH2M HILL

Tom McCormick, MDWSA

Bob Cellette, MDWSA

Ross Sproul, CH2M HILL

Joseph E. Welsh, Corps of Engineers
Jeff Lehnen, CH2M HILL

David G. Snyder, CH2M HILL

Jim Cowgill, MDWSA

Murray Grant, MDWSA

Reviewed last meeting summary. Starting with this .
meeting, summaries will be sent out as soon as possible
after meeting and ahead of following meeting.

Went over progress to date: 1I-6 reaming with 32-inch
bit at 2,175 ft; B2-1 drilling at 2,636 ft in order to
core next interval (2,730 ft); I-3 lowering 44-inch
casing, presently at 780 feet.

Reviewed field calculations of gyroscopic survey (tangential
method) to 2,745 feet (bottom of hole 2.25 feet south,

0.41 feet east of center of well at pad elevation).
Eastman-Whipstock office computations (radius of curvature
method) will be mailed 8 August. Results very close to
field calculations (bottom of hole 2.19 feet south

0.63, feet east of center of well at pad elevation).

4.B-16
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Reviewed geophysical logs of the pilot hole for I-6 to
approximately 2,762 ft: Electric, gamma ray, caliper,
and temperature; fluid resistivity gave no results.
Decided to set bottom of 24-inch casing in I-6 at 2,740
feet in depth (estimated 65 feet above dolomite and 85
above injection zone).

Delivered to participants weekly report dated 8/3/79.

Setting of bottom of casing and monitoring zones in
BZ-1 will be left to decision of MDWSA/CH2M HILL based
on geophysical logs and TV survey. Geophysical logs to
be sent to the regulatory agencies immediately after
completion with letter report describing basis of
decision.

Went over coring program. Progress to date is as
follows:

7/5/79 1,506'~1,517"'" Very poor recovery, no samples
to Core Lab.
7/10/79 1,840'-1,851' Two samples to be tested at

Core Lab.

7/19/79 2,189'-2,193'" One sample to be tested at
Core Lab.

7/22/79 2,398'-2,407' Two samples to be tested at
Core Lab.

7/24/79 2,460'-2,466' Two samples to be tested at
Core Lab.

7/26/79 2,497'-2,504' Two samples to be tested at
Core Lab.

7/29/79 2,557'-2,567' One sample to be tested at
Core Lab.

8/1/79 2,636'-2,650' One sample to be tested at
Core Lab.

Next core section will be at 2,730 ft - 2,760 ft
(planning two cores from this interval).

Discussed test to run on core samples. Agreed to run
vertical and horizontal permeabilities and porosity on
each of the above samples. Also modulus of elasticity
in as many of the samples as possible.

4,B-17
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10.

11.

ble

Agreed to eliminate daily summaries making them weekly
and to mail copies of shift report with weekly reports.

Decided to distribute quarterly updated Contractor's
time schedule.

Next meeting is estimated for 20 August to discuss:
Casing setting and monitoring zone of BZ-1.

Final gyroscopic survey at I-6.
Casing setting at *1,800 feet at I-3.

4,B-18
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SUMMARY OF MEETING

DATE:

31 August 1979

PROJECT: Miami-Dade Water and Sewer Authority

AT:

South District Plant Injection Wells
BC55900.92

Progress Meeting No. 4

Project Field Office, Cutler Ridge

ATTENDING: Don Preus, DC DERM, Miami

R. J. Kerrn, Alsay-Pippin Corp., Miami
David Snyder, CH2M HILL, Miami

Joseph E. Welsh, COE, Miami

Richard Knittel, DER, Tallahassee

Ross Sproul, CH2M HILL, Gainesville
Richard E. Friberg, MDWASA, Miami

Fred Meyer, USGS, Miami

Tom McCormick, MDWASA

O. P. "Woody" Board, DER, West Palm Beach
Murray CGrant, MDWASA, Miami

Gene Coker, EPA, Atlanta

Barry Amos, EPA, Atlanta

Udai P. Singh, CH2M HILL, Miami

Jim Cowgill, MDWASA, Miami

Went over progress to date: I-6 casing set to 2,740 feet,
cement to 2,733 feet, cementing still in progress; BZ-1
drilled to 2,750 feet, (last core run to 2,759 feet),
casing depth and monitoring depths selected: I-3 pilot
hole drilled to 1,900 feet, geophysical logs and directional
survey done, casing depth selected at 1,800 feet: I-4

rig set up; drilling mousehole, no drilling on well.
Recommended casing depth for B2Z-1 is 2,710 feet.

Monitoring zones will be: 910 feet-1,050 feet, 1,635 feet-
1,685 feet, and 2,405 feet to 2,515 feet. Exact depths
may vary slightly, depending on cement fillup efficiency
between zones.

Described cementing problem on I-6: First stage of

2,100 sacks of cement produced no fillup of annulus.
Indications were that it was lost into a cavity below

the casing bottom. While trying to tag cement, 2,751 feet

4,B-19
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of tremie pipe was lost in the well. Backfilled hole
below casing with gravel to a depth of 2,747 feet.
Again attempted cementing with 2,050 sacks of cement.
Obtained only about 5 feet of fillup in annulus. Lost
another 524 feet of tremie pipe while tagging cement.
Pumped another 915 sacks of cement through tremie pipe,
with less than 2 feet of fillup. Pumped 125 sacks of
cement with no fillup. Repositioned tremie pipe and
pumped 200 sacks, again with no fillup. Repositioned
tremie pipe again and pumped 125 sacks with no fillup.
Began gravel packing to depth of 2,706 feet.

Proposed program to complete cementing of I-6 is to
fill annulus with gravel to 2,706-foot level before
pumping more cement.

Discussed additional testing and data collection that
could be done to allow more accurate pradiction of
cement requirements and to avoid potential problem
areas. EPA (Coker) requested recommendation from
consultant for such additional work and stated that EPA
will participate in cost of such work. Consultant's
tentative recommendation is to conduct flowout tests to
identify permeable zones as the most certain method.
Details and estimated cost of flow tests will be
submitted to EPA.

Discussed what steps to take if zones of probable

cement loss are identified in sections to be cemented.
Pointed out that one of the potentially most trouble-

some of these zones is the upper Floridian aquifer
(980-1,100 feet) Coker (EPA) stated that this zone may

be gravel-packed if it appears likely to require excessive
amount of cement to fill. Gravel-packing was discussed,
and generally agreed to be acceptable method of bridging
cement loss zones in all sections covered by more than

one casing.

Discussing how to prevent excessive cement loss in
1,800-2,700-foot section. Agreed that avoidance of
permeable zones should be the goal, but the actual
depth to set this casing string (24-inch) in each well
is to be decided on a well-by-well basis.

Consultant agreed to provide EPA, by letter, with
recommendations for additional testing to determine
cement requirements, basis for cement requirement
calculations, and casing setting depth criteria.

4.B-20
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Coker (EPA) requested that a gravel-packed monitoring
zone be provided at the 2,500-foot zone in I-6. Basis
for request in concern that the broken-off tremie pipe
in the annulus could possibly provide communication
between the Boulder Zone and 2,500-foot monitor zone.
Consultant will evaluate feasibility and means of
providing this monitoring capability. MDWASA commented
that installation of this monitoring zone should be the
responsibility of the contractor. ~
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SUMMARY OF MEETING

DATE: 19 October 1979
RE: Miami-Dade Water and Sewer Authority
Injection Wells, Progress Meeting No. 5
PROJECT: MDWSA S-154;
BC55900.92
AT: Miami-Dade Water and Sewer Authority Office,
3575 South LeJeune Road, Miami, Florida
ATTENDING: Richard Knittel DER~--Tallahassee
Tom McCormick MDWSA
Ross Sproul CHZ2M HILL
Russell Kerrn Alsay-Pippin Corp.
Jeffrey D. Lehnen CH2M HILL
Udai P. Singh CH2M HILL .
Gerald Badeaux Halliburton Service
Fort Myers, FL
Joseph E. Welsh COE-~Miami Beach
Robert V. Celette MDWSA
Paul Jakob SFWMD
Herbert K. Kunen MDWSA
Richard E. Friberg MDWSA
Fred Meyer USGS~-Miami
Roy Duke DER--West Palm Beach
Stallings Howell EPA--Atlanta
Gene Coker EPA--Atlanta
Jim Cowgill MDWSA

J. I. Garcia-Bengochea CH2M HILL

1. Reviewed last meeting summary. Some doubts were expressed
regarding the approval during last meeting of the 1,800-foot
depth for the 34-inch casing on I-3. After discussion, this
casing installation depth was formally approved at this
meeting.

2. Went over progress to date: I-3--drilling 14-3/4-inch
pilot hole at 1,892 feet; I-4-~-preparing to run 44-inch
casing to 980 feet; I-7--drilling 60-inch hole at 47 feet;
BZ-1--drilling 5-5/8-inch hole at 2,797 feet; I-6--waiting
for injection test with well drilled to 3,112 feet and
24-inch casing cemented up to 2,295 feet.

inesvi H 4.B-22
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SUMMARY OF MEETING
Page 2

19 October 1979
BC55900.92

USGS representative inquired if there was any possibility
of drilling BZ-1 to a depth greater than 3,100 feet.

This matter was discussed during Preconstruction meeting
of 9 February 1979 and was turned down because its cost
would not be cost eligible (Item 15, page 5, Summary

9 February 1979).

The loss of tremie pipes in I-6 was discussed. It was
pointed out that the contractor did attempt to fish

out the tremie pipes, but was unsuccessful. Also, at
that point, it was extremely difficult to pull out

550,000 pounds of 24-inch casing and then fish out the
tremie pipes. All persons attending were notified that
the TV survey of the well showed about 7 feet of the
bottom of the longer tremie pipe, which appeared straight
(vertical) and undamaged, but it was not clear whether the
bottom of the pipe was plugged or not. The upper end of
this pipe could not be determined by the annular TV survey
because the camera could not be lowered deeper than

70 feet on the side that the pipe was dropped due to
annular space restrictions at that depth. The recorded
TV survey showing the closeup of the bottom section of

the tremie pipe below the 24-inch casing was shown

to all at this meeting.

The contractor reported that in order to reduce the
Chances of losing tremie pipes in wells, Hydril A-95
1-1/2-inch tremie pipe will be used hereafter as soon
as it is available. Formal notification of this
action will be sent to the regulatory agencies.

The following procedure for correction of the loss
in I-6 of tremie pipe problem was agreed upon:

a. Basically follow procedure indicated in Engineering
Report of October 1979 and consider the use of .
dye-tracer (Rhodamine WT) for additional information.

b. Prepare detailed pumping and testing procedure
Lo run test and correct leakage, if any appears.
This procedure to be submitted to the group
prior to the next meeting before test is conducted.

c. That it is not necessary to cement the entire inside

section of the lost tremie pipes as long as the leaks,
if any, are completely eliminated by the cementing
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19 October 1979

BC55900.92
program. Also, if leaks through the tremie pipe
cannot be eliminated by cementing from the top,
then cementing might have to be attempted through
the bottom end of the tremie pipe (extremely difficult
procedure according to the Contractor).

7. Regulatory agency representatives notified that if this

10.

kind of accident (loss of tremie pipe in well) occurs
in the future and cannot be fished out, all activity on
the well should be stopped, and approval of a plan of
action should be obtained from them before proceeding
any further.

Alternatives to minimize cement losses (as described in
the cementing report to the regqulatory agencies, October
1979) were discussed. CH2M HILL representative (Garcia)
and MDWSA recommended alternative B of the report (to
set 24-inch casing above 2,500 feet) on the basis that
construction wise it would be safer and less expensive
and still provides ample confining thickness. However,
regulatory agencies representatives wanted to keep the
2,500-foot zone as a monitoring zone and inject lower,
close to the Boulder Zone. Also, they were concerned
about possible contamination through abandoned unplugged
0il wells in the area if the effluent is injected to

the 2,500 foot zone. So, Alternatives B and E were
ruled out.

MDWSA expressed concern about Alternative C because of
increased risks and costs and this alternative was

ruled out.

A modified form of Alternative A was accepted by the
representatives of the regulatory agencies. The follow-
ing procedure will be adopted for the remaining injection
wells:

a. After setting the 34-inch casing, drill a pilot
hole to 2,700 feet. '

b. Run electric, gamma-ray, and caliper logs.

C. Run a flow (pumpout) test at approximately 800
gpm while running flowmeter and temperature logs.

d. Run underwater TV survey.
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11.

12.

13.

14.

e. Select depth to set bottom of the 24-inch casing
as follows:

-=-If no transmissive ("lost cement") zone is found
near the bottom of hole (approximately 2,700 feet)
set casing at approximately 2,660 feet.

~--If transmissive (lost cement) zone is found near
or at the bottom of hole, set casing following
report (Alternative A).

f. --If no transmissive zone is found near the bottom
of hole, fill bottom with 10 feet of cement plug.

-=-If transmissive zone is found, fill pilot hole
with pea gravel (or cement, if it will hold) to 40
feet above this zone and cap fill with 10 feet of
cement plug.

g. Ream the pilot'hole to 20 feet above cement plug,
lower casing, and cement. .

The estimated cost of this procedure will be approx-
imately the same as that of Alternative A, as determined
in the cementing report. If a transmissive zone is
encountered much above 2,700 feet, the regulatory
agencies must be contacted for a course of action to be
followed.

It was decided to run acoustic log from 1,800 feet to
2,700 feet on one well. EPA agreed to participate in
its cost.

Cement program forms were distributed and tentatively
approved. Preliminary cement volume calculations for

the 44-inch casing on I-4 were passed on to the regulatory
agencies.

Roy Duke (DER--West Palm Beach) stated that he will
evaluate the permit for necessary revisions as per the
new plan [modified Alternative A, as in Item (10)].

If it is found useful, a cement bond log would be run
in I-6 before any more cementing is done. CH2M HILL

will check with the cement bond log company and then

decide.
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15.

11.

pme

Roy Duke reminded everyone that the representatives of
the agencies attending these progress meetings are
really an advisory group and will try to make decisions
on the spot in order to streamline the operations of
this project. Anything that cannot be decided on the
spot has to be submitted to the regulatory agencies and
decisions will be made after proper evaluation. To
help this advisory group make fast decisions, the
following should be done:

a. Copies of the logs should be sent to them before
the meeting, if possible.

b. At the meeting time, MDWSA should be fully aware
of and in agreement with CH2M HILL's recommen-
dations.

c. The agenda should be followed closely at the
meeting, and more important items should be dis-
cussed first. :

d. Anything that is suggested by the advisory group
as a result of this brainstorming operation during
the meetings does not have to be accepted by the
engineers if they do not concur. The responsibility
for design and consequences are still with the
engineers and not with the regulatory agencies, who
only regulate this project from environmental
safety aspects.

It was decided to review the injection test program

(I-6) in detail with the regulatory advisory group
sometime during the next 2-3 weeks.
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SUMMARY OF MEETING

DATE: 7 November 1979
RE: Miami-Dade Water and Sewer Authority-
Injection Wells-~Progress Meeting No. 6
PROJECT: MDWSA sS-154
BC55900.92
AT: Miami~Dade Water and Sewer Authority Office

3575 South Le Jeune Road, Miami, Florida

ATTENDING: Tom McCormick (MDWSA)
: Russell J. Kerrn (Alsay-Pippin)

R. V. Celette (MDWSA)
Don Preus (DERM)
Abe Areitman (SFWMD)
Udai P. singh (CH2M HILL)
Fred Meyer (USGS--Miami)
Roy Duke (DER--WPB)
Barry Amos (EPA--Atlanta)
Jim Cowgill (MDWSA)
Murray Grant (MDWSA)
Richard Knittel (DER--Tallahassee)
Herbert K. Kunen (MDWSA)
Joseph E. Welsh (COE--Miami)
Jeffrey D. Lehnen (CH2M HILL)
J. I. Garcia-Bengochea (CH2M HILL)

1. Reviewed last meeting summary. No changes.
2. Went over progress to date:

a. I-3-=-reaming at 2,314 feet.

b. I-4-~-reaming at 1,321 feet.

c. I-7-~Completed logging to a depth of 1,000 feet.
Rigging up to ream.

d. . I-6--No activity. Waiting on pump-out and
injection tests.

e. BZ-l--Waiting to repair air compressor. Depth
still at 2,888 feet.
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Discussed I-3 logs to determine 24-inch casing setting
depth. Two depths were discussed: (1) 2,435 feet and
(2) 2,650 feet. Depth No. 1 was recommended by CH2M
HILL, whereas depth No. 2 was the one in accordance

with the regulatory agencies' recommendations from last
meeting (with the exception of a 20-foot cement plug
instead of 10-foot.plug). Cement calculations for each
case were distributed. It was pointed out that cementing
the casing up from 2,650 feet could cost $258, 000,
whereas that from 2,435 feet of casing would involve

only $144,000 (mainly due to avoiding cementing losses

in the lower zones). However, the regulatory agencies
felt that since it is important to retain the "2,500-foot
zone" as a monitoring zone, the casing depth should not
be raised to 2,435 feet. It was agreed to set 24-inch
casing at 2,650 feet, with a 20-foot cement plug from
2,680 feet to 2,660 feet in depth.

Discussed I-4 logs. Agreed to install 34-inch casing
to 1,800 feet.

USGS representative suggested that mud resistivity
should be determined when electric logs are being run
in the hole. CH2M HILL will follow this suggestion.

Decided to run acoustic log from 1,800 feet to 2,700
feet on I-4. It was pointed out that there may be some
waiting (standby) time involved (of the logger -or the
rig) in this operation.

The pumping test programs for wells I-5 and I-6 were
passed on to- all attendees. Agreed to these programs.
The following corrections should be made on the program
sheets: . - h

a. Page l--Withdrawal test I-5--9th line from botiom:
Change "1,500-foot zone" to "1,650-foot zone."
8th line from bottom: Change "1,800-foot zone!" to
"2,450-foot zone." Delete 4th and 5th lines from
bottom ("run flowmeter. . .if possible!”)., Delete
"If about not possible" from 3rd line from bottom,
and start paragraph. Run static flowmeter,
temperature, and . . . .

b. Page 2--General Procedure--9th line from bottom:
Change "Measure temperature, density, and
- temperature" to '"Measure temperature, demsity, and
conductivity." 5th line from bottom: Change
"4 p.m." to "3 p.m.."
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11.

c. Page 3-~Injection test I-6--Under the topic
"Instrumentation" add the following below the 6th
line: "Stevens Type F water level recorder,
inside 20-inch casing of well I-5."

d. Page 4--Item 1ll1--First sentence should read
"Pressurize annulus to not more than 30 psi above
static level by slowly injecting native saltwater
into it."

e. Page 5--2nd line from top: Read "Make cap of
24"/34" casing annulus airtight."

It was suggested by the USGS representative that during
the injection test on well I-6, temperature and -
conductivity logs should be run in well I-5. It was
left to CH2M HILL to see if they can do it without
running into difficulities. s

It was suggested by the SFWMD representative that
differential temperature logs should be run on the
remaining wells, if possible. CH2M HILL will consider
this request.

Since only the first three wells (I-6, I-3, and I-4)

had been authorized to undergo gyroscopic surveys, and
well I-7 (fourth well) will be ready for this survey,

if required, in about 2~3 weeks, the regulatory agencies
agreed to send notification within 10 days after receiving
recommendation from Miami-Dade Water and Sewer Authority
and CH2M HILL on the need to continue gyroscopic surveys
on more than three wells.

Agreed that Miami-Dade Water and Sewer Authority will

send a detailed breakdown of cost of gyroscopic survey
per well to EPA.
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PUMPING TEST PROGRAMS FOR WELLS I-5 AND I-6
SOUTH REGIONAL WASTEWATER PLANT INJECTION SYSTEM

iTHDRAWAL TEST I-5

Instrumentation

I-5

BZ-1

(All

Flowmeter to indicate rates of 3,000-10,000 gpm

Pressure transducer and recorder for water levels in
pumping well :

Conductivity meter, thermometer, and densimeter
12 sample bottles for Cl™ determinations

Forms for time, elapsed time, flow rate, water level in
pumping well, drawdown, and remarks

Forms for time, electrical conductivity, temperature,
density, and chloride concentration

Two sample bottles for standard chemical analysis,
including iron and H,S

Type F Stevens water level recorder in 24-inch casing

Type F Stevens water level recorder in 24/34 annulus
(2,200 feet)

Type F Stevens water level recorder in 24-inch casing
(1f ready)

Type F Stevens water level recorder in 6-inch casing
Type F Stevens water level recorder in 1,650-foot zone
Typé F Stevens water level recorder in 2,450-foot zone

above water level recorders provided with 1l:l-gauge

scale and 24-hour time gears. )

Run static flowmeter, temperature, and conductivity logs in

BZ-1

Rev

between 2,700 and TD near the start and end of test.

7 Nov 79 ‘
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General Procedure

Have all water level recorders (Stevens Type F) installed
and operating by 3 p.m. of day D-2.

Have pumping and flowmeter equipment ready together with
pressure transducer and recorder in Well I-5 by 3 p.m. of
day D-1.

At 3 p.m. on day D-1, start pumping Well I-5 at 2,000 gpm.
Pump for 30 minutes, recording water levels in I-5 every
minute.

At 3:30 p.m., increase pumping rate to 4,000 gpm and pump
for 30 minutes, recording water levels in I-5 every minute.

At 4 p.m., increase pumping rate to 6,000 gpm and pump for
30 minutes, recording water levels in I-5 every minute.

At 4:30 p.m. of day D-1, stop pumping and record recovery
every minute for 90 minutes in I-5. Check operation of all
other recorders in observation wells.

At 7 a.m. of day D, start pumping test at 6,000 gpm. Continue
pumping at same rate until 3 p.m.

Collect water samples for standard chemical analysis and €1~

after 15 minutes of pumping. Measure temperature, density,
and conductivity.

Measure temperature, density, and conductivity every hour
after pumping start, except last sample. Take it at 2:45 p.m.
Collect additional sample for second standard chemical
analysis at same time.

Stop pumping at 3 p.m. and record recovery in I-5 until
6 p.m.

Leave all recorders operating until next morning. Next day,
remove instruments and equipment.

End of test.

Rev 7 Nov 79 '
4.B~-31



INJECTION TEST I-6

(Including remedial procedures to cement tremie pipes in
annulus between 24- and 34-inch casings.)

Instrumentation

Flowmeter to indicate rates between 6,000 and 10,000 gpm, as
per project specifications.

Stevens Type F water level recorder, in monitoring line to
2,100 feet in depth.

24 /39" pmnins

Stevens Type F water level recorder, in monitoring—Iine—to
70—£feet—in-depth

Stevens Type F water level recorder, inside 20-inch casing
of well I-5.

Stevens water level recorders to be installed at the monitoring
lines in 6-inch stilling wells, connected to each monitoring
line and provided with 1:1 gauge scale and 24-hour time

scale.

Pressure gauge to measure wellhead injection pressure, as
per project specification.

Conductivity meter, thermometer, and densimeter. .
Burette, glassware, reagents, etc., for chloride determinations.

General Procedure

1. Install each water level recorder in stilling well,
connected to the corresponding monitoring line. Connection
will allow water level in stilling well to be representative
of that in the monitoring line.

2. Provide each monitoring line with spigot or valved tap
to allow for collection of water samples.

3. Install flowmeter in the injection line and pressure
gauge to wellhead.

4. Record water level in monitoring lines for not less
than 24 hours prior to start of injection.

5. Collect not less than three water samples from each
monitoring line and from the source of water for
injection during the 24-hour period preceding start of
injecticn. Samples are to be collected at beginning,
middle, and end of 24-hour period. Source of water for
injection shall be fresh (Cl ~500 mg/l) and sampled at
approximately the intake level and at approximately
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10.

11.

12.

13.

Rev

2 feet above bottom and 2 feet below water surface of
pond or canal to be used as source. All samples shall
be analyzed for temperature, density, electrical
conductivity, and chloride.

Discharge from each monitoring line a volume of water
equal to 1.2 times the volume inside the monitoring
line before collecting sample. Use 0.045 gallons per
linear foot of 1.0 inch (I.D.) sampling line or 0.092
gallons per linear foot of 1.5 inch (I.D.) sampling
line to compute volume. Discharge volume as rapidly as
possible, record time used for discharge, and analyze
its effect on the corresponding water level recorder.
Pump out lines if necessary.

Start injection at approximately 10,000 gpm, recording

wellhead injection pressures and flow rates as quickly

as possible until both readings seem to have stabilized
and then at every hour thereafter.

Observe charts of water level recorders installed on
monitoring lines.

Collect water samples from monitoring lines and the
injection water (fresh) every hour or at any time a
trend of water level rise in any of the monitoring
lines is noticed. Realize that shortly after injection
starts, a change in water level in the monitoring lines
is expected. This will be more noticable in the 2,100-ft
line. It will be caused by the heat transfer through
the casing of the temperature difference between the
water being injected and that in the annulus. This
change in water level should be noticed and stabilized
during the first hour of injection unless significant
changes of the temperature of the injected water are
noticed. . ‘

Any leakage into the annulus will cause a steady rise
in water level and freshening of its water. If no
signs of leakage are noticed, cement annulus to 1,700
feet in depth.

Pressurize annulus to not more than 30 psi by slowly
injecting native saltwater into it. When 30 psi are
reached and pressure is maintained without any addition
of water into the annulus for 30 minutes, tremie pipes
will be considered plugged.

Complete cementing of annulus to 100 feet below pad
level. Run cement bond lcg. Complete cementing to pad
surface.

If leakage is detected from the short (70-£ft) monitqring
lines, start lowering and sampling the monitoring line

7 Nov 79
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until no freshening of the annulus water is noticed
while injection continues. Sampling shall be done

every time a new section of pipe is lowered. When no
freshening is noticed, the monitoring line is below the
top of the tremie pipe in the annulus. Bring cement in-
annulus to bottom of last setting of the monitoring

line. Make cap of 24/34-inch casing annulus airtight.
Pump Halliburton Spherelite cement with friction reducing
and retarding additives. Volume of cement to add shall
be equal to: :

1.2 x annulus volume corresponding to length of last
section of monitoring line added + 1.0 x capacity of
tremie pipe lost.

As soon as' cement is all pumped in, shut valves off and
keep casing capped until cement setting time. Observe
any discharge of cement from the bottom of the tremie
pipe at 2,750 feet in depth by observing it with sideview
underwater TV camera.

14. Perform pressure test as per subparagraph 11 above. If
no leaks are detected, proceed as per subparagraph 12
above. If leaks still are present, repeat cement and
test procedure until no leaks are detected.

15. 1If leakage is detected from the long (2,100~-ft)
monitoring line, follow same procedure as indicated in
subparagraph 13. Then cement annulus to 1,700 feet in
depth and then follow pressure test under subparagraph 11
above. -
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DATE:

RE:

ATTENDING:

SUMMARY OF MEETING

7 November 1979

Construction and Testing Procedures
I-3, I-5, and I-6

Jim Kerrn (Alsay-Pippin)

Jeff Lehnen (CH2M HILL)

Udai Singh (CH2M HILL)

Tom McCormick (MDWSA)

J. I. Garcia-Bengochea (CH2M HILL)

1. The schedule for coﬁpletion of BZ-1 was discussed,
as follows:

g.

Drill to TD 3,100 feet.

Install screen and gravel pack in upper
monitor zone.

Cement annulus to surface.

Run pressure test (Paragraph 102-07 of specs)
on 6-5/8-inch casing.

Allow monitor tubes to flow for 1 week
during cementing and pressure test.

Disinfect well and monitor tubes according
to specs (Paragraph 102-09).

Develop each monitor zone. Collect water
samples and test for fecal coliform as per
specs (Paragraph 102-07 and 102-08).

2. The;pump-bﬁt tésﬁ on I-5, scheduled to start upon
completion of BZ-1, was outlined. The test is
planned as follows:

a.

Gainesville Ofiice

}Install,stevens F water level recorder

in the 6-5/8-inch casing on BZ-1, the
2,400-foot monitor, and I-6. The 1,600-
foot and 1,000-foot monitors on BZ-1 will
have pressure gauges if their potentiometric
surfaces are too high.
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b. Install pressure transducer in I-5 above
the bowls on the pump and connect to
recorder.

c. Install water level recorder on I-3 if
completed at the time.

d. Start recorders 24 hours before pumping
I-5 for background measurements.

e. Pump I-5 in accordance with pumping test
program for I-5 and I-6, agreed upon during
today's regulatory meeting.

£. Maintain water level recorder and pressure
gauges for 4 to 8 hours after the end of the
pumping test for recovery data.

The injection test on I-6 will follow completion
of the testing on I-5. The schedule for testing
on I-6 was discussed as described in the program
distributed at the meeting earlier in the day

at the MDWSA offices.

The sampling tubes in the annulus of I-6 were
discussed. It was decided that these will be

two tubes to 70 feet. One will have a water level
recorder and the other will be used for pumping
water samples. The sampling tube to 2,100 feet

will require +25 minutes to displace for a water
sample. The water level recorder float will have to
be removed and a plug installed each time a water
sample is desired. A T fitting will be used on this
tube.

The contractor will assist in fabricating a stand
for the water level recorders. He also plans to
float a'vertical turbine pump on the lake adjacent
to I-6. CH2M HILL will take water samples from the
lake at 2 feet, 10 feet, and 35 feet deep. The
samples will be analyzed for conductivity, chlorides,
temperature, and density.

The 24-inch casing setting on I-3 was discussed.
It was decided to ream with the 32-inch bit to
2,668 feet. Cement will be installed down drill
pipe after tagging the bottom. The cement plug
will come up to 2,660 feet to be verified with a
tag. To avoid the possibility of a channel in the
cement caused by insufficient clearance below the
casing, the 24-inch casing will be lowered to
2,665 feet. This will demonstrate that the hole
is open below casing. The casing will be lowered
and its bottom set at a depth of 2,650 feet.
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The first stage of cement will be calculated

to bring the level up to 2,300 feet with

Class H neat cement. This will be done using
the overdrill factor currently being calculated
from the pilot hole.

The contractor was questioned about the overdrill
problem on some of the pilot holes. No conclusions
were reached. He was asked to look into it to
determine any causes that may be connected.

J. I. Garcia-Bengochea commented on the amount of
standby involved on I-3 and I-4 on 1 November

and 2 November. Discussion followed, with no
conclusions arrived at.
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SUMMARY OF MEETING

DATE:
RE:

PROJECT:

LOCATION:

ATTENDING:

January 9, 1980

Miami~Dade Water and Sewer Authority
Injection Wells--Progress Meeting No. 7

MDWSA S-154
BC55900.92

MDWSA Office at 3575 South LeJeune Road, Miami,
Florida

Murray Grant/MDWSA

Tom McCormick,/MDWSA

Ross Sproul/CH2M HILL

Paul Jakob/SFwMD

Roy Duke/DER--WPB

Russell J. Kerrn/2aPCO

R. V. Celette/MDWSA

Herbert K. Kunen/MDWSA

J. I. Garcia-Bengochea/CH2ZM HILL
Fred Meyers/USGS--Miami

Jeff Lehnen/CH2M EILL

Craig L. Helpling/DER--Tallahassee
Udai P. Singh/CH2M HILL

Richard E. Friberg/MDWSA

Leslie Wedderburn/SFWMD

Richard Knittel/DER--Tallahassee

1. Reviewed last meeting summary. No change.

2. Presented progress to date:

A.

Gainesviile Office

I-3 completed to TD of 3,123 ft, TV survey to
3,108 ft. Final logging and injection test to be
completed in February.

BZ-1 completed to TD of 3,108 ft. Geophysical
logs and TV survey completed to 2,960 ft, where
hole is bridged. There is no need to clean

hole again.

I-4 reamed to 1,810 ft with 42-inch assembly.
Preparing to set 34-inch casing at 1,800 ft.
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Summary of Meeting
Page 2
January 17, 1979

D. I-7 reaming at 1,455 ft for the 34-inch casing.
Setting depth to be discussed today.

E. I-8 reaming at 1,380 ft for the 34-inch casing.
Setting depth to be discussed today.

F. I-6 being prepared for the injection test planned
for the end of this month.

Reviewed TV survey on I-3 from surface to 3,123 ft TD.
Final logging is scheduled for the week of January 14,
when the differential temperature tool is expected to
arrive, otherwise, will postpone logging until the tool
arrives.

The cement bond log will be run on I~6 and BZ-1 the
week after the injection tests (about mid-February).
Some discussion followed concerning the open annulus
left on I-3 for the CBL's calibration. It was agreed
that a minimum of 80 ft should be. left open.

The geophysical (LSN) logs on I-7 and I-8 were examined
for the formation fluid's conductivity. After this
information was presented to the attendees, it was
decided to set the bottom of 34-inch casings for I-7
and I-8 at 1,800 ft.

CH2M HILL agreed to send fluid conductance logs with
corrected scales to replace incorrectly labeled originals
on I-8. Also to send the cement calculations on I-7

and I-8 with expected pumping dates for agency approval.

The plans for an interim report upon the completion of
each well were announced. The attendees agreed as to
the value of this report.

Showed slides of the pump-out tests on I-5. Presented
the preliminary drawdown values for each monitored
point and the respective tidal influence. Notified the
attendees that the pump test report will be completed
in about a month. Agreed with USGS representative's
recommendation to install a water level recorder on I-5
to gather background water levels for several months if
possible.

Scheduled the I-6 injection test for the last week of
January. Made the following modifications to the
injection test procedures distributed at the last
meeting, held on November 7, 1979:
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Page 3
January 17, 1979

10.

Install the Stevens F Water Lever Recorder in the 24-
to 34-inch annulus instead of in the 70-foot monitoring
line.

Pump water samples from the 70-foot line as planned.

Provide an injection water source with chlorides of
less than 2,000 mg/l1 instead of less than 500 mg/l.

Record water levels only (no water samples) for the

first 6 hours of injection, then collect water samples
as planned.

Tentatively scheduled the I-3 injection test for the
first part of February, upon completion of testing on
I-6. Test will be conducted as per specifications
using the same criteria for injection water as on I-6
re: < 2,000 mg/1 chlorides.

Discussed the status of future gyrescopic surveys and
agreed not to run any more until further notice from
EPA. 1I-4 surveys will be completed as previously
planned.

Clarified the acoustic logs to be run on I-4 pilot hole
from 1,800 to 2,700 ft. Logs to be run are the acoustic
suite provided by Schlumberger or egquivalent. A sonic
caliper is not planned at present. )

Discussed the drilling problems caused by the cement

plug in I-3. The contractor informed the attendees

that the drilling of the plug caused delays in his
production schedule and that he may ask for time compensa-
tion if it happens at other wells.

It was agreed that CH2M HILL will re-evaluate the 24-

inch casing setting procedure and report the conclusions
in letter form to the agencies.
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SUMMARY OF MEETING

DATE: February 6, 1980

RE: Miami-Dade Water and Sewer Authority (MDWSA)
Injection Wells--Progress Meeting No. 8

PROJECT: MDWSA S-154
BC55900.92

LOCATION: MDWSA Office at 3575 South LeJeune Road, Miami,
Florida

ATTENDING:

Tom McCormick,/MDWSA

Fred Meyer/USGS

Udai P. Singh/CH2M HILL

Paul Jakob/SFWMD

Leslie Wedderburn/SFWMD

Roy Duke/DER/WPB

Barry Amos/EPA-ATL

Richard Knittel/DER~Tallahassee
Richard E. Friberg/MDWSA

J. I. Garcia-Bengochea/CH2M HILL
Ross Sproul/CH2M HILL

Murray Grant/MDWSA

Russell J. Kerrn/APCO

Joseph E. Welsh/Corps of Engineers

1. Reviewed last meeting summary. No change.

2. Presented progress to date: (site layout and progress
charts attached)

A. I-2 pilot hole drilled to 1,000 ft. Geophysical
logs begin run today.

B. I-3 cement bond log will be run by Schlumberger
later this week. Waiting on centralizers to run
final bottom logs (2,629' to 3,100'). This will
be followed by injection test and final TV survey,
scheduled for the week of February 18.
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SUMMARY OF MEETING

Page 2
February 6, 1980
BC55900.92
cC. I-4 pilot hole has been completed to 2,700 ft.
Schlumberger is presently running acoustic log
along with caliper and induction logs. CH2M HILL
will then run static logs, followed by the flow
(pump-out) test and TV survey. Gyroscopic survey
of the hole from 1,800 ft to 2,700 ft is scheduled
after completion of the TV survey.
D. I-7 reamed to 2,628 ft with 32-inch reamer assembly.
E. I-8 reamed to 1,810 ft with 42-inch reamer assembly.

This hole is being left open until the bigger rig
(TR-800) is moved in after completion of wells
I-7, I-2, and I-1.

3. The geophysical logs on I-7 (to 2,700 ft) were reviewed.
It was explained that no flow (pump-out) test was run
on this well because serious difficulties would have
been created for other contractors by laying necessary
piping. Also, the static logs are very indicative of
where the possible trouble zones are: (a) at 2,699 ft,
and (b) a slight one at 2,646 ft. It was decided to
set the bottom of the 24-inch casing at 2,628 ft with port
holes at 2,624 ft (four 2" x 2" at 90°). Before
cementing the casing, the bottom of the hole will be
tagged by the cement line. Then the following procedure
will be adopted:

A. If tag is 2,635' or less, proceed with cementing
casing by setting cement line at +2,624°'.

B. If tag is between 2,635' and 2,645', place 5'
cement plug above tag.

C. If tag is between 2,645' and 2,679', fill hole
with cement to 2,640'.

D. If tag is below 2,680', fill hole with gravel to
2,680' and cement to 2,640'.

The above casing setting depth and cementing procedure
was agreed upon.

4. The information necessary to select the 24-inch casing

depth on well I-4 is not yet ready. However, the steps
described in item 2C above are being followed. To
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Page 3
February 6, 1980
BC55900.92

select the casing depth and cementing procedure, it was
decided to follow the same criteria and procedure as on
I-7 above, but with additional data of the flow test
and TV survey. No meeting will be required for this
purpose. The geophysical (static and flow) logs, along
with the recommendation for casing setting depth, will
be mailed to the regulatory agencies early next week by
CH2M HILL. The information provided by the static logs
will be correlated with that provided by the flow

(pump-out) tests and TV surveys to determine the necessity

of flow test and TV survey in each of the remaining
wells. This will be discussed in the next meeting to
finalize criteria for selection of the 24-inch casing
depth and a general procedure for cementing this casing
in the remaining wells.

The injection test on well I-6 is planned for 8:00
a.m., February 13, 1980. Background water levels will
be recorded on this well for about six days prior to
the test. Richard Knittel, DER, is planning to attend
the test.

CH2ZM HILL will call Roy Duke or Woody Board, DER West
Palm Beach, not later than Tuesday February 12, to
confirm the test schedule. Duke or Board will pass on
the information to Knittels, who plans to be in West
Palm Beach that day.

MDWSA asked for permission to have the well cuttings
disposed of on the project site instead of having them
hauled to a more distant landfill (as is presently
being done). This would reduce project costs somewhat.
Roy Dukes (DER) agreed to check into this with the
solid waste section of DER and also with DERM, and let
MDWSA know the decision.

The preliminary unchecked results from the pump-out
test of well I-5 were passed on to the regulatory
agencies. A draft report on this test will be sent to
the regulatory agencies for their review and input.
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SUMMARY OF MEETING

DATE: March 25, 1980

RE: Miami-Dade Water and Sewer Authority (MDWSA)
Injection Wells-~Progress Meeting No. 9

PROJECT: MDWSA S-154
BC55900.92

LOCATION: Project Office Trailer
South District Plant, Cutler Ridge, Florida

ATTENDING:

Russell J. Kerrn/Alsay-Pippin Corp.
Thomas M. McCormick/MDWSA

Richard Knittel/DER

J. I. Garcia-Bengochea/CH2M HILL
Jim Cowgill/MDWSA

Murray Grant/MDWSA

Richard E. Friberg/MDWSA

Udai P. Singh/CH2M HILL

Fred Meyer/USGS

Roy Duke/DER

Ross Sproul/CH2M HILL

Paul Jakob/SFWMD

Leslie Bell/FDER

Gene Coker/EPA

Joseph E. Welsh/Corps of Engineers--Miami Beach

1. Reviewed last meeting summary. No change.
2. Presented progress to date (progress chart attached):

a. I-1--44-inch casing cemented to 980 ft.

b. I-2--Reamed 42-inch hole to 1,810 ft. 34-inch
casing to be set after rig TR-800 is moved in.

c. I-3--Running injection test.

d. I-4--Drilled 22-inch hole to 3,133 ft (total
depth). Running geophysical logs.

Gainesville. Office 4 ,B-45
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Summary of Meeting

Page 2
March 25, 1980
BC55900.92
e. I-6--Ran caliper log in open hole below 24-inch

casing, but found obstruction at 2,966 ft. This
depth appears to be main receiving zone. Staging
cement in 24"/34" annulus.

f. I-7--Reamed 32-inch hole to 2,628 ft and will set
24-inch casing at this depth as soon as rig is
moved off I-4 to this well.

g. I-8--Reamed 42-inch hole to 1,810 ft. After I-2
is completed a rig will be moved to this well, and
34-inch casing will be set at 1,800 ft.

h. I-9--Moved rig to start drilling this well.

i. BZ-1--Completed.

j. FA-1 and FA-2--Should be started in about two
months.

The draft report on the I-5 pump-out test was presented
to each agency. All the original data from this test
have been reproduced in this report. Based on the data
analysis and results, the values determined for trans-
missibility and storage coefficient of the Boulder Zone
are 180 x 10%® gpd/ft and 7 x 10 %, respectively. Also,
there appears to be an interconnection between the
3,000~-ft and 2,460-ft zones in well BZ-1l. This draft
is for agency review. It was agreed that they will
send their input to CH2M HILL in approximately one
month, so that the report can be put in final form.

The injection test report on well I-6 was discussed.

It was agreed that the present summary report, sent to

the agencies at the end of February 1980, is adequate,

and that cement should be staged in the 24"/34" annulus

to 1,700 ft and the annulus pressure tested as recommended
earlier. An underwater TV survey will be run during

the pressure test to watch the bottom of the tremie

pipe for leakage. If there is no pressure drop the
annulus will be cemented to 100 ft below the pad.

It was agreed to set the 34-inch casing on well I-2 at
a depth of 1,800 ft. It was also agreed that it is not
necessary to call meetings to determine 34-inch casing
setting depths on wells I-1 and I-9. If there is no
significant change in data obtained from these wells
compared to data from the previously discussed well,
the 34-inch casing on these two wells will be set at
approximately 1,800 ft.
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Injection test procedures for the remaining wells were
briefly discussed. CH2M HILL recommended that the
water quality criteria to be applied to these wells be
the same as those used for wells I-6 and I-3, so that
injection water with chlorides up to 2,000 mg/1l may be
used. It was agreed to use whatever water is available
for injection, as long as the water quality data on the
water being injected are collected regularly during the
injection test and proper adjustments made.

A detailed schedule for each well through April 30,
1980, was distributed to all attendees (sheet attached).
Unless unforeseen circumstances occur, it was agreed to
hold the next meeting after the pilot hole on well I-1
is drilled to 2,700 ft (probably sometime in May).
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MDWSSA SOUTH DISTRICT REGIONAL W.W.T.P.
DEEP INJECTION & MONITORING WELLS

RE: SCHEDULE THROUGH 30 APRIL

24 MARCH 1980
WELL
NO STATUS ON 3/24/80 WORK SCHEDULED THRU 4/80
I-1 TR-700 on well. Reamed Set 44'' casing at 980'. Drill

I-3

I-4

I-7

I-8%

I-9*

Bz-1*

FA-1*
FA-2%

* Division A wells (800-day contract).

52" hole at 990'. Cem-
enting 44" casing to 980'.

42" hole reamed to 1810°'.
3-AT moved to I-9.

Completed except cementing
top 15'.

TR-800 completing hole to
T.D.

Completed except cementing
armulus. Start anmulus
cementing.

32" hole reamed to 2628'.
42" hole reamed to 1810'.
No rig on hole.

Rigging up 3-AT.

Completed except install-
ing well head.

Not started.

Not started.

4.B-48

pilot hole to 1850'. Ream and
set 34 casing., Begin drilli
pilot hole ]Elgg2700 'E.; e

Move in TR-700 to set 34" casing.
(After 4/30)

Run injection test, TV survey and
geophysical logs.

Complete to T.D., run test, TV
survey & logs. Move TR-800 to I-7.

Cement annulus from 2200'. Run
TV survey.

Move in TR-800 to set 24"
casing, begin drilling to T.D.
No work expected.

Set 54" and 44 casings. Begin
drilling pilot hole to 1900'.

All others 600-day time of completion.
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SUMMARY OF MEETING

DATE: April 16, 1980

RE: Miami-Dade Water and Sewer Authority
Injection Wells--Progress Meeting No. 10

PROJECT: MDWSA S~154
BC55900.92

LOCATION: MDWSA North District wwTP
Interama Plant Meeting Room

ATTENDING:
Gene Coker/EPA
Fred Meyer/USGS
Thomas McCormick/MDWSA
David G. Snyder/CH2M HILL
Russell J. Kerrn/Alsay-Pippin Corp.
Jeffrey D. Lehnen/CH2M HILL
Don Preus/DC-DERM
Leslie Wedderburn/SFWMD
Roy Duke/DER-WPB
J. I. Garcia-Bengochea/CH2M HILL
C. R. Sproul/CH2M HILL
R. Knittel/DER-Tallahassee
Jim Cowgill/MDWSA

Agenda
1. Reviewed last meeting summary. No change.
2. Presented progress to date (progress chart attached):

a. I-9; reaming with 60" bit assembly at 50 ft.

b. I-1; installed the 34" casing to 1,800 ft and
cemented to the surface.

c. I-4; made corrections on last meeting progress
chart to show the 24" casing uncemented to 194 ft
below pad.

d. I-6; completed cementing the 24" casing from 2,740
to 97 ft below pad.

e. I-7; installed the 24" casing to 2,628 ft and

cemented to 200 ft below pad.

f. Scheduled to move the TR-800 rig to I-1 to set the
24" casing when the TR-700 rig has finished reaming
and has moved to I-2 to set the 34" casing.

Gainesville Office 4.B-49
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3. The TV survey on I-3 was presented to the attendees.
Pieces of cement sheath from 2,633' to 2,659' were
viewed and discussed. The main source of the problem
seems to be the setting of a cement plug below the
24" casing that cannot be completely reamed out. It
was agreed to try to clean the bottom section of I-3
before the completion of the project.

4, The setting of the 24" casing on I-7 was reviewed. A
sketch was shown on the blackboard showing the plugging
operation of the pilot hole below the 24" casing.

Based on this information and experience with the other
wells, it was requested that future pilot holes be
drilled to approximately 2,640 ft instead of 2,700 ft
as is presently being done, in order to avoid p0551ble
cavities below 2,640 ft. The geophysical logs on I-7
were presented and after discussion, the agencies in
attendance agreed with the request. The 24" casings
will be set in the remaining wells at approximately
2,630 ft unless the geologlcal data and geophysical
logs indicate change in the lithology.

5. The TV survey on I-4 was presented, with discussion on
a piece of the cement sheath at 2,703 ft. The attendees
agreed to try to clean the bottom section of this well
also before the completion of the project.

6. A sketch of the cementing operation of the 24" casing
on I-7 was distributed. A copy was included in the
April 18, 1980 weekly summary. The course of events
leading up to the tremie pipe being cemented in from
1,133 ft to 2,205 ft was explained. Also, the two
pipes being cemented from 340 ft to 111 and 186 ft,
respectlvely, were shown. The agencies agreed that the
integrity of the well was not affected by these pipes
as all were full of cement and in cement when dropped.

7. The contractor requested that the clean-out operations
on I-3 and I-4 be delayed until after completion of the
work on his existing schedule.

pkb
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SUMMARY OF MEETING

DATE: May 28, 1980
RE: Miami-Dade Water and Sewer Authority
Injection Wells--Progress Meeting No. 11
PROJECT: MDWSA S-154
BC55%900.92
LOCATION: MDWSA South District Plant Construction Site
ATTENDING: Russel J. Kerrn/APCO

David Snyder/CH2M HILL

Roy Duke/DER (West Palm Beach)

Fred Meyer/USGS

Richard Friberg/MDWSA

Robert Celette/MDWSA

Tom McCormick/MDWSA

Murray Grant/MDWSA

Ross Sproul/CH2M HILL

Jack Fischer/USGS

Richard Knittel/DER (Tallahassee)

Leslie Wedderburn/South Fla. Water Management
District

David Cabit/APCO

Barry Amos/EPA (Atlanta)

J. I. Garcia-Bengochea,/CH2M HILL

AGENDA:;

1. Reviewed summary of April 16 meeting (Progress Meeting
No. 10). No changes or additions.

2. Presented progress since April 16 meeting (Program
chart updated to May 28 attached).

a. I-9; 54-inch casing set and cemented at 140 feet.
Pilot hole to 1,000 feet completed. Now reaming
52-inch hole at 922 feet.

b. I-1; 24-inch casing set and cemented at 2,628 feet:
(Cemented to 220 feet below surface.) Now attempting
to remove cement line from inside casing.

Gainesville Cifice 4 .B-51
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Summary of Meeting

Page 2
May 28, 1980
BC55900.92

c. I-2; 34-inch casing set and cemented at 1,800 feet.
Now reaming 32-inch hole at 1,929 feet.

d. I-7; well completed except cementing annulus from
200 feet to surface. Now preparing for injection
test, TV survey, and cement bond log.

e. I-3, 1I-4, B2-1, I-5, I-6, FA-1l, and FA-2; no
changes.

3. Reviewed geophysical logs for I-2. Geology is essentially
the same as in I-1 and I-9. Agreed upon depth of
2,628 feet for setting 24-inch casing.

4. Discussed completing cementing upper annulus in I-3,
I-4, and I-6. Cement bond logs in these wells give
little indication of the quality of the cement bond.
Discussions with logging companies and others indicate
that results are about as good as can be expected in
casings larger than 16 inches in diameter. The best
assurance of cement integrity is the way in which the
cementing is done: neat cement slurry (weight 15.4 to
15.6 pounds/gallon) is pumped out the bottom of the
24~inch casing into a nominal 32-inch hole filled with
water (weight 8.4 to 8.5 pounds/gallon). The casing is
centralized in the nominal 32-inch hole, providing a
minimum 4-inch annulus. Channeling of cement is
essentially impossible with this procedure, thereby
assuring the placement of 200 to 400 feet of cement of
unguestioned integrity at the bottom of the 24-inch
casing. A secondary indication of complete annulus
fill-up is the cementing efficiency:

(Theoretical fillup
Actual fillup

x 100)

Calculated efficiencies to date range from 53 percent
for 1-6, where a large amount of cement was lost to the
formation, to 119 percent for I-1, where almost no loss
to formation was indicated. Other efficiencies to date
are: I-3, 82 percent; I-4, 96 percent; and I-7, 96 percent.
It was agreed to proceed with completion of cementing
to the surface I-3, I-4, and I-6. Also I-7 if the CBL
shows no indications of problems. A different log
display (WAVE-train log), which may give better
interpretations of cement quality, will be used in I-7
and other wells. It was also agreed that the USGS will
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bring their acoustic and other logging equipment to the
site and conduct experiments in cement bond logging in
Well I-1.

5. Discussed data presentation (format and content) for
interim completion reports. Fred Meyer suggested
including geophysical log data for the open hole portions
of each well. It was agreed that this would be done
except when hole conditions prevent obtaining logs in
the Boulder Zone.

6. Presented anticipated schedule for June:

a. I-1; drill to TD, run injection test (pending
successful removal of stuck cement pipe).

b. I-2; set 24-inch casing, drill to TD. Should be
ready for injection test by end of June.

c. I-9; complete reaming of 52-inch hole. Set 44-inch
casing. Drill pilot hole to 1,800 feet, and begin
reaming 42-inch hole.

d. I1-8; set and cement 34-inch casing to 1,800 feet.
Begin drilling pilot hole to 2,640 feet.
e. I-7; run injection test, TV survey, and CBL.
7. Other matters:
a. Discussed problem of stuck cement pipe in I-1 and

described attempts to remove. The contractor will
run pressure test and TV inspection after pipe is
free.

b. Delivered final TV inspection tape of I-6 and
interim tapes of I-3 and I-4 to EPA, USGS, DER,
SFWMD, and MDWSA.

c. Delivered cement bond logs of I-4 and I-6 to EPA,
USGS, DER, SFWMD, and MDWSA.
cas
Attachments
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SUMMARY OF MEETING

DATE: July /, 1980
RE: Miami-Dade Water and Sewer Authority
Injection Wells--Progress Meeting No. 12
PROJECT: MDWSA S-154
BC55%900.92
LOCATION: MDWSA South District Plant Construction Site
ATTENDING: Fred Meyer/USGS

Richard Knittel/DER (Tallahassee)

Ross Sproul/CH2M HILL

Tom McCormick/MDWSA

Robert Celette/MDWSA

David Cabit/APCO

Mario Machado/EPA (Atlanta)

Roy Duke/DER (West Palm Beach)

Gene Coker/EPA (Atlanta)

David G. Snyder/CH2M HILL

Leslie Wedderburn/South Fla. Water Management
District

J. I. Garcia-Bengochea/CH2M HILL

1. Reviewed summary of May 28 meeting (Progress Meeting
No. 11). Need to make the following changes:

a. Flow meter survey during injection test to be run
in wWell I-1.

b. USGS logging was done in I-4, not in I-1 as planned.

2. Progress to date since May 28 meeting is as follows
(program chart updated through July 1 is attached).

a. FA-2; 20-inch casing set and cemented at 140 feet.
19-inch hole being reamed at 150 feet.

b. I-9; 44-inch casing set and cemented at 980 feet.
34-inch hole reamed to 1,810 feet. Moved 3AT rig
to FA-2.

c. I-1; reached total depth with 22-inch bit to 3,110

feet. Moved TR-800 rig to I-2. Delivered Eastman

Gainesville Office 4 .B-55
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Whipstock Surveys to representatives of regulatory
agencies: Well Path Comparison (file 936, ream
hole 1,800 to 2,500 feet, pilot hole 0 to 2,620
feet), Record of Survey, Radiusof Curvature Method
(ream hole 1,800 to 2,580 feet, May 5, 1980 and
pilot hole 0 to 2,610 feet April 20, 1980).

d. I-2; 32-inch hole reamed to 2,628 feet. Moved
TR-700 rig to I-8.

e. I-8; 34-inch casing set and cemented to 1,800 feet.
Pilot hole drilled to 2,640 feet. Reaming 32-inch
hole at 2,305 feet.

3. Fred Meyer discussed results of USGS logging in well
I-4. Logging was done in Well I-4. An acoustic velocity
log was run inside 24-inch casing to a depth of 2,655
feet, and acoustic wave train photographs were obtained
at various depths. A gamma-gamma density log was run
to a depth of 500 feet. The borehole televiewer was
not run as originally planned due to the risk of losing
the probe in the well. Both the acoustic and density
logs show clearly the cement top at 190 feet. The
acoustic log shows more details than the Schlumberger
CBL, but the log response is reversed. A few sections
of possible relatively weak cement or bonding are shown
on the acoustic log. The density log shows whether or
not cement is present behind the casing and gives
subjective indication of the density of the cement.

The recommended approach to cement bond logging in

future wells, as agreed between agencies, MDWSA, and

CH2M HILL, is as follows: (1) continue working with
Schlumberger or other commercial company to obtain

better log presentation; (2) substitute acoustic wave

train display for variable density display (Schlumberger

has indicated that they can do this on request); and

(3) run density log to supplement acoustic log interpretation.

4. Geophysical logs of pilot hole at I-8 between 1,810 and
2,640 feet were presented and discussed. Possible
loss~of-cement zones are at 2,455 and 2,620 feet.

CH2M FILL recommended setting 24-inch casing at 2,400 feet
or, if that depth is not acceptable to regulatory
agencies, at least above 2,620. Agreed to set casing

at 2,614 feet.

5. Distributed copies of Corelab report of June 6, 1980
with results on cores collected from BZ-1. These
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results, with those from Wingerter Laboratories, will
be included in the interim report for BZ-1.

6. Agreed that interim reports on each well completed will
be furnished in 3-ring binders with no geophysical
logs, because these have been or are being forwarded to
regulatory agencies as soon as they are being completed.

7. Discussed completion of uncemented top section of
annuli between 34- and 24-inch casings in Wells I-1,
I-3, I-4, I1-6, and I-7. Cementing of these annuli can
be completed to surface as cement bond logs have been
done. The same procedure will be followed in remaining
wells: leave top 150 to 200 feet of 34- and 24-inch
annuli uncemented until cement bond is run, then complete
cementing of annuli.

8. Agreed to drill the section below the bottom of the
12-inch casing (1980 feet) of wells FA-1 and FA-2 with
11%-inch bit to total depth. Geophysical logs to be
run in these wells will be as follows:

140 to 980 feet: Electric
Gamma radiation
Caliper
Acoustic (by USGS)

980 to 1,650*% feet: Electric
Gamma radiation
Fluid resistivity
Temperature
Caliper
Flow meter
Acoustic (USGS)
Borehole TV (in lieu of
6-inch casing)

*Estimated total depth (TD) of wells. Actual TD to be
determined during drilling. Drilling to be done with
reverse air, letting wells flow and discharging brackish
water into adjoining injection wells.
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9. Reviewed TV survey of 24-inch casing in Well I-1, where
cement pipeline was stuck (at +2,450 feet) after cement
plpellne had been removed and cement redrilled to near
ca51ng total depth (2,628 feet). No signs of damage to
casing were observed.

pab
Attachments
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SUMMARY OF MEETING

DATE:

August 13, 1980

SUBJECT: Miami-Dade Water and Sewer Authority

Injection Wells Progress Meeting No. 13

PROJECT: MDWSA sS-154

LOCATION:

BC55900.92

ATTENDING: Roy Duke/DER-~WPB

Russell J. Kerrn/Alsay-Pippin Corp.
David G. Snyder/CH2M HILL

Leslie Wedderburn/SFWMD-WPB

Fred Meyer/USGS-Miami

Jeffrey D. Lehnen/CH2M HILL

Murray Grant/MDWSA

Tom McCormick/MDWSA

Richard Knittel/DER-Tallahassee
David Cabit/Alsay-Pippin Corp.

J. I. Garcia-Bengochea/CH2M HILL

Reviewed summary of July 1 meeting (Progress Meeting
No. 12). Need to change date of meeting to July 1,
1980 instead of July 3, 1980.

Progress to date since July 1 meeting is as follows

(program chart updated through August 13 is attached):

.

a. FA-2--Inner casing (6-5/8-inch) set at 1,645 feet

in depth and cemented up to 1,020 feet. Open
annulus from 1,020 feet to surface.

b. FA~l--Surface casing (20-inch) set at 140 feet in

depth and cemented to surface. Ready to set and
cement 12-inch casing at 980 feet in depth.

I-9--Pilot hole drilled to 2,640. Eastman survey
and geophysical logs run. Reamed with 32-inch bit
to 2,470 and waiting on orders since noon August 12.
Eastman Whipstock on site to run ream hole survey.

Need to make decision today on setting depth for
24-inch casing.

Gainesville Office 4 .B-59
7201 N.W. 11th Place, P.O. Box 1647, Gainesville, Florida 32602 904/377-2442
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I-1--Completed. Scheduled to run injection test
next Wednesday, August 20.
I-2--Cementing 24-inch with tremie pipe at 1,477 feet
on north side and 1,480 feet on south side.
Pumping cement today. Should be 100 feet below
pad by later today.
I-3, I-4, I-6, and I-7--Completed. 1I-7 shows
blockage at 2,820 feet in depth. It will be
cleaned before final acceptance together with I-3
and I-4.
I-8--Reamed hole ready to 2,614 feet in depth.
Will lower and cement casing and complete I-8 as
soon as I-9 is completed.

3. Review of cementing problems on I-2. CH2M HILL presented

to regulatory agencies preliminary summary of information
on cementing, placing of gravel and cost on the subject.
Copies of preliminary summary is attached. Actually
24-inch casing in I-2 is cemented from 2,470 feet up.
Section from 2,470 to 2,628 is practically graveled
except for about 37 feet between 2,566 and 2,603 feet

in depth where a combination of Thixotropic and Type H
cement may have held. Wedderburn (SFWMD) requests that

a temperature log inside casing be run as soon as
cementing is completed.

Setting depth of 24-inch casing in well I-9. Copies
and geophysical logs of pilot hole in this well from
1,802 to 2,613 feet were delivered to Duke and Knittel
(DER), Wedderburn (SFWMD), Meyer (USGS) and McCormick
(MDWSA) by CH2M HILL. Coker's (EPA) copies will be
mailed. Based on the information given on 3 above,
CH2M HILL (Garcia) states that there seems to be more
evidence that high transmissivity zone starts at approx-
imately 2,430-2,450 feet in depth, that this zone and
the deeper zones of +2,650 feet are communicated and
that the 24-inch casing setting in well I-9 should be
determined after reassessing the setting of the casing
in well I-8. The above statement is supported by:

a. The drawdown experienced during withdrawal test of
I-5 (December 1979) in the 2,455-2,465 feet zone
in B2-1 (0.04 ft) is almost equal to that in the
2,455-2,465 feet zone in the same well (0.048 ft).
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b. The presence of a hard ledge at approximately

2,430 feet in depth in wells I-8 , I-2, and I-9
among others, together with a temperature anomaly
at the same depth.

c. The presence of cooling effects at approximately
2,430 feet in depth in wells I-1, I-3, I-4, and
I-7, after cementing which indicate the presence
of a cooling water circulation zone at that depth.

In view of the supporting evidence given in 4 above,

the troubles experienced in I-2 and summarized in 3
above, and that logs of I-8 show stronger evidence of
cool water circulation at 2,430 feet in depth. CH2M
HILL (Garcia) recommends changing the 24-inch casing
setting of well I-8 from 2,614 to 2,420 feet in depth,
and that the same casing setting be applied to I-9.
After a long discussion at meeting and telephone consul-
tation by Duke (DER) and Meyer (USGS) with Coker (EPA)
in Atlanta, it was agreed that the value of the 2,455~
2,465-foot monitoring zone is very questionable and
that the 24-inch casings in well I-8 and I-9 must be

set at 2,420 feet in depth. It was also agreed to
extend the 6-5/8-inch casing in well FA-1 deeper in
order to locate another monitoring zone below 1,800 feet
in depth.

Roy Duke expressed DER's request that MDWSA and CH2M
HILL start preparing a program to effectively operate

the monitoring system, especifically in what it respects
to correlation of injection flows and well head pressures
of each well.

Meeting was adjourned at 12:30 p.m.

This

Summary of Meeting prepared August 15, 1980 by CH2M HILL.
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7/10/80
7/11/80

7/12/80
7/12/80

7/13/80
7/14/80

7/14/80

7/15/80
7/15/80

7/15/80
7/16/30
7/16/80

7/16/80
7/17/80
7/17/80

7/18/80
7/19/80
7/19/80
7/19/80
7/20/80
7/20/80
7/21/80
7/21/80
7/21/80
7/22/80
7/22/80
7/22/80
7/22/30

24" CASING CEMENTING OPERATION

7/10/80 - 8/1 /80

PRELIMINARY - SUBJECT TO REVIEW

Placing Cement Stage #1
(3000 Sks. H Meat)

Placing Cement Stage #2
(200 Sks. Thixotropic)

Tag In Annulus After Cement Stage #2

Placing Cement Stage #3
(350 Sks. Thixotropic)

Tag In Anrulus After Cement Stage #3

Tag Inside 24" Casing After Trammie
Re-tally

Tag In Annulus After Pressure/Injection
Test on 7/13

Placing Gravel Stage #1 (3 ft.3)

Placing GSavel Stage #2
(15.5 ft.” Total-up to This Tag)

Placing Cravel Stage #3 (1.5 ft.3)
Tag Inside 24" Casing

Placing Cement Stage #
(200 Sks. Thixotropic)

Tag Inside 24" Casing
Tag in Ammulus After Cement Stage #

Placing Cement Stage #5
(93 Sks. Thixotropic)

Tag in Anmulus After Cement Stage #5
Placing Gravel Stage ## (25 ft.3)
Placing Gravel Stage #5 (28 ft.J)
Placing Gravel Stage #6 (40 ftr.J)
Placing Gravel Stage #7 (20 £t.3)
Placing Gravel Stage 8 (12 ft.d)
Placing Cravel Stage #9 (60 ft.3)
Placing Gravel Stage #10 (50 fr.3)
Placing Gravel Stage #11(109 fr.3)
Placing Gravel Stage #12 (40 f£t.3)
Placing Cravel Stage #13 (75 ft.3)
Placing Cravel Stage #14 (115 ft.2)
Placing Gravel Stage #15 (65 fr.3)

4.B-62

TAG N, TAG S.

o Y- g

2627 2627

2627 (40) 2627 (40 )

2628 (-1) 2628 (-1)
2626.76" Inside 24"

Casing

2634 (-6 ) 2633 (-5 )
No Fill-up

2628 (46 ) 2627 (+6 )

2629 (-1) 2626 (+1 )

2624.79 (+2)

2616 (48.79)
2592 (+37) 2622 (+ )
2625 (-32) 2626 (=4 )
2622 (43 ) 2623 (43 )
2622 ( 0) 2623 ( 0)
2623 (-1 )
2624 (-1)
2622 (+2 )
2621 (+1 ) 2621 (42 )
2619 (42 ) 2618 (+3 )
2620 (-1 )
2616 (+4 ) 2619 (-1
2604 (415,
2610 (46 ) 2610 (-6 )
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7/23/80
7/23/80
7/24/80
7/24/80

7/25/80
7/25/80
7/25/80
7/26/80
7/26/80
7/26/80

7/27/80
7/28/80
7/29/80
7/29/80
7/30/80
7/31/80

8/1/80
8/2/80

8/2/80

8/2/80
8/2/80
8/3/80
8/3/80
8/3/80
8/4/80
8/4/80
8/5/80
8/5/80

Placing Cravel Stage #16 (282 ft.3)
Placing Gravel Stage #17 (50 £¢.3)
Placing Gravel Stage #18 (50 £t.3)
Placing Cement Stage #6

(550 Gal. Flow Check & 30 Sks. Thixotropic

Tag in Anmulus After Cement Stage #6
Placing Gravel Stage #19 (115 £t.3)
Placing Gravel Stage #20 (100 fr.3)
Placing Gravel Stage #21 (50 ft.3)
Placing Gravel Stage #22 (90 fr.3)

Placing Canent Stage #7
(CaCl/Flow Check w/50 Sks. Neat

Placing Cement Stage #8
(80 Sks. Thixotropic)

Placing Cement Stage #9
(130 Sks. H Neat)

Placing Cement Stage #10
(750 Sks. H Neat)

Placing Cement Stage #11
(240 Sks. Thixotropic)

Placing Cement Stage #12
(150 Sks. Thixotropic)

Placing Cement Stage #13
(CaCly/Flow Check & 35 Sks. H Neat

Placing Gravel Stage #23 (50 ft.3)
Placing Gravel Stage #24 (50 ft.J)
Placing Gravel Stage #25 (100 ft.3)
Placing Cravel Stage #254 (100 ft.3)
Placing Gravel Stage #25B (100 f£t.J)
Placing Gravel Stage #26 (100 £r.3)
Placing Gravel Stage #27 (100 £:.%)
Pump 35 Sks. Thix's' Cement Stage #14
Pump 50 Sks. H Neat Cement Stage #15
Pump 50 Sks. H Neat Cement Stage #16
Placing Cravel Stage #28 (200 ft.J)
Placing Gravel Stage #29 (200 fr.d)
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TAG N.
2612 (-2)
2607 (+5 )
2606 (+1 )

2603 (+3 )

2603 (40 )
2560 (+43)
2570 (-10)
2562 (43 )
2560 (+2 )
2546 (+14)

2532 (+14)

2563 (~31)

2555 (48 )

2534 (41)
2566 (-12)
2556 (+10)
2532 (+22)

2529 (+3 )
2529 (0)
2545 (-16)
2544 (1)
2525 (+19)

TAG S,

2616 (-6 )
2616 (40 )
2605 (+11)
2607 (-2)
2607 (40 )

2536 (+51)
2565 (-9 )
2561 (+4 )

2564 (-3 )

2532 (432)

2553 (-21)

2564 (-11)
2551 (+13)

2554 (43 )
2554 (#0 )
2553 (+1)

2535 (+19)
2523 (47 )
2527 (-1)
2545 (-18)
2542 (+3)
2528 (+414)



8/5/80
8/5/80

8/5/80
8/5/80

8/5/80
8/6/80

8/6/80
8/6/80
8/6/80
8/7/80

8/7/80

8/17/80
8/7/80

8/7/80
8/8/80
3/8/80
8/8/80
8/8/80
8/8/80
8/6/80
8/9/80
8/9/80
8/9/80
8/9/80

8/9/80
8/10/80
3/10/30
§/10/80
8/11/80
8/ /80

Placing Gravel Stage #30 (100 fr.3)

?ggzgxig?tely 30 Pails Stage f130A
t.

Halliburton Jets on Gravel Plug
30 Pails Gravel #31

(50 ft.
Adding 190 Pails Gravel #32
(100 ft.%)

500 Pails Gravel #33
(50 ft.” S S Only

Tag N. Side After Unpluging Trammie
Placing Gravel Stage #34 (30 ft.3)
Placirg Cravel Stage #35 (200 fr.3)

Re-tag Before Halliburteon Jets
Gravel Plug .

Hallilurton Jets Gravel Plug
(5% bbls. per min. for 23min)

Placing Gravel Stage #36 (25 ftr.3)

Placing Cement Stage #17 (30 sks,
H Meat)

Tag Cement Stage #17
Placing Gravel Stage {37 (82 ét.3)
Placing Cravel Stage #38 (70 ft.°)
Placing Gravel Stage #39 (95 ft.3)
Placing Cravel Stage 40 (45 f£t.)
Circulated and Tagged
Circulated ard Tagged
Circulated and Tagged
Circulated and Tagged
Circulated and Tagged

3<
550 Gal. Flow Check &, Sks. Neat¢4-/ dull,
W/4% CaCly Stage ,4;&;

50 Sks. Neat Stage #&I-?.?
480 Sks. Neat Stage #‘:é:
750 Sks. Neat Stage #er/
1000 Sks. Meat Stage {%1:51‘

1625 Sks. Class H 2% Gel # 2.3

TAG N.

2512 (+13)

2525 {-13)

2520 (+5 )

2517 (¥} )
2515 (4#2)
2488 (+27)
2485 (+3 )

2488 (-3 )

2503 (-15)

2535 (-32)

2519 (+16)

2515 (+4 )
26485 (+30)

. 2482 (#3)

2473 (9)
2570 (43 )
2470 ( 0)
2469 (+1 )
2469 (0)
2648 (+21)

20610 (+38)
2293 (+117)
2138 (+155)
1873 (+2€5)
1480 (+393)

2757 Sks. Class H 27 Gel (0 - 100' From Surface) 4 2./
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TAG S.

2519 (+9 )

2522 (-3 )
2514 (48 )

2513 (+1)
2516 (-3)
2504 (+12)
2502 (+2)

2512 (-10)

2499 (+

2531 (-32)
2544 (-13) -
2510 (+34)
2483 (427) |
2680 (43 )
2670 ( 0)
2470 (0 )
2470 € 0)
269 (41 )
2470 (1)
2645 (+25)

2608 (437)
2292 (+116)
2133 (+15%
1865 (+26¢,
1477 (+388)
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PRELIMINARY COST BREAKDOWN ON CEMENTING OF 24" CASING WELL I-2

Standby & Extra Work Charges - APCO
Standby & Extra Work Charges - Halliburton
Cement Costs

Gravel & Associated Materials

TOTAL ESTRMATED COSTS

4.B-65

$123,360.00
75,129.37
196,973.12

6,099.35

$401,531.85
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SUMMARY OF MEETING

DATE: October 8, 1980
SUBJECT: Miami-Dade Water and Sewer Authority
Injection Wells Progress Meeting No. 14
PROJECT: MDWSA S-154
BC55900.92
LOCATION: MDWSA Offices-3575 Le Jeune Road
ATTENDING: Tom McCormick/MDWSA-

David G. Snyder/CH2M HILL

Roy Duke/DER-WPB

Ed Holland/Alsay-Pippin Corp.
Jim L. Gerlach/Alsay-Pippin Corp.
Gene Coker/EPA

Barry Amos/EPA

Fred Meyer/USGS

Richard E. Friberg/MDWSA

J. I. Garcia-Bengochea/CH2M HILL
Richard Knittel/DER-Tallahassee
Robert V. Celette/MDWSA

J. T. Cowgill /MDWsSA

Leslie Wedderburn/SFWMD-WPB

1. Reviewed summary of August 13 meeting (Progress Meeting
No. 13). Need to change progress chart as follows:

a. Well FA-2--inner casing is uncemented from 1,020
feet to surface. This will leave annulus for
monitoring purposes.

b. Well BZ-l~~add monitoring screen between 2,455 and
2,465 feet, middle point at 2,460 feet in depth.
Gravel section between 2,434 and 2,474 feet in
depth.

c. Richard Knittel (DER) suggested changing the word
must to the word may in page 3, item 5, near the
end of line 13. This was agreed to.

Gainesviile Office
7201 N.W. 11th Place, P.O. Box 1647, Gainesville, Florida 32602 904/377-2442

In the Southeast, CHIM HILL was formeriv known as Black, Crow and fidsness,
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Progress to date since the August 13 meeting has been
as follows (progress chart updated through October 8 is
attached):

a. FA-l: Inner casing (6-inch) set at 1,840 feet in
depth and cemented to 1,090 feet. Annulus between
20~ and 6-inch casings is open from 1,090 to
ground level. Upper monitoring zone is between
980 and 1,090 feet in depth. Bottom hole is open
from 1,840 to 1,947 feet. Water samples collected
after development of well show electrical conduc-
tivity of 44,000 pmhos/cm, TDS cf 32,500 mg/1,
chloride of 17,000 mg/l, and sulfate 2120 mg/l.

b. I-9: Inner casing (24-inch) set at 2,418 feet and
cemented up to within 100 feet from ground surface.
No bottom hole yet.

C. I-1: Injection test run August 21, 1980; 10,000
gpm with 89 feet of injection head.

d. I-2: 1Inner casing (24-~inch) is cemented up to
within 100 feet from ground surface. Bottom hole
is at 2,824 feet in depth. Contractor has been
fishing for the lead bit at this depth for approxi-
mately the last 40 days.

e. I-8: Inner casing (24~inch) is cemented from
2,420 feet up to within 100 feet from ground
surface. Bottom hole is at 3,023 feet and drilling.

Disposition of washed samples of formation cuttings--MDWSA
will keep them at plantsite.

Presentation and review of draft of completion reports
on wells BZ-1, I-3 and I-6. Copies of draft distributed
to participants. Regulatory agencies will send comments
to CH2M HILL within 30 days. Planning to include all
wells in a single report using double sided printing.

Discussed two methods to determine potentiometric

surface of the Boulder Zone at the project site: 1) A
quartz gages from Reservoir Data Inc., and 2) Kimsexr Waklev
level recorders. CH2M HILL (Garcia) distributed copies

of information received from Reservoir Data Inc.,

Houston, TX, dated September 30, 1980, and pointed out

the repeatability of the instruments (% 0.4 psi or =

0.9 ft). A discussion followed, noting that expected
water levels between the wells furthest apart could be
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on the order of 0.05 %g@%. It was also noted that

water level recorders,be installed in wells I-8, I-6,
Bz-1, I-3, and I-9 after pumping out each well at
approximately 500 gpm until native water is pumped out
(C1 + 18,500, Spec. Cond. * 50,000); then a sample
would be collected and the temperature and total dissolved
solids determined. When all five wells are set with
recorders, each well would be logged for temperature

and the elevation of the water level corrected. Then
water levels would be recorded for a minimum of 24

hours and correlated with each other. It was noted

that reference elevations must be set at each well with
an error of not more than + 0.01 ft. It was agreed to
follow the second method using the water level recorders.

The condition of well I-2 was once again mentioned for
discussion. Alsay Pippin Corp. (APCO) wants to place
cement in the area where the fish (lead bit) is supposed
to be ( 2824 ft) to try to consolidate the hole before
any other attempt is made. MDWSA wants to see the fish
and its position before any cementing is done. Two TV
surveys have been run with clear water in the hole with
no sign of the fish has yet appeared. APCO is trying

to drill approximately S5 feet below 2,824 feet with a
12-inch bit, clean the hole, and run another TV survey.
CH2M HILL (Garcia) asked APCO representatives if they
could leave the meeting room while MDWSA, regulatory
agencies, and CH2M HILL discuss some possible alternatives
to the problem under consideration. APCO representatives
acceded to the request. Garcia then brought up the
point that the video tapes (already run) of the open
hole below the bottom of the casing (from 2,628 to

2,824 feet) show very cavernous zones starting just-
below bottom of the casing and all the way down to

2,824 feet. Garcia also expressed his opinion that the
hole at its present depth would probably meet the
injection test requirements and that in order to save
time and more possible fishing hazards he recommends
negotiating with APCO about running the injection test
at the present depth and that, if acceptable, no further
drilling would be required in this hole. This should

be done with the understanding that APCO would proceed
to clean the bottom of wells I-3, I-4 and I-7 with no
more arguments and demands for extra payment. There
appear to be some loose material in the bottom of those
three wells which could cause present or future blockage
of the wells thereby reducing their injection capacity.
There are differences of opinion between APCO and MDWSA
about whether or not the work required to clean those
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three holes falls within the scope of the contract. An
acceptance by MDWSA of well I-2 at is present condition,
if it passes the injection test, would entail APCO's
acceptance of cleaning the bottom of wells I-3, I-4 and
I-7 within the scope of their contract. After reviewing
the video tapes of well I-2 between 2,620 and 2,824

feet in depth, regulatory and MDWSA representatives
agreed with the above recommendation. APCO representatives
were then called back and were informed by MDWSA of the
above proposal APCO's representatives stated that they
had to consult with their headquarters before agreeing
to the above proposal.
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Project $-154

Miami-Dade Water & Sewer Authority

October 8, 1980

Progress as of

INJECTION & MONITOR WELLS
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Appendix 4.C-1
BACKGROUND WATER LEVEL CHARTS FOR I-5
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Appendix 4.C-2
BACKGROUND WATER LEVEL CHARTS FOR BZ-1
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Appendix 4.C-3
BACKGROUND WATER LEVEL CHARTS FOR I-6
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Appendix 4.C-4
STEP DRAWDOWN PUMPING TEST RECORD
PUMPING RATE, DRAWDOWN, AND WATER LEVELS
IN PUMPING WELL I-5
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Appendix 4.C-6
STEP DRAWDOWN PUMPING TEST RECORD
WATER LEVEL IN I-6
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PUMPING TEST RECORD
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Appendix 4.C=-7
PUMP OUT TEST
PUMPING RATE, DRAWDOWN, AND WATER LEVELS IN I-5
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PUMPING TEST RECORD

Test: Pw»_;o — O»J_- e l” Z -5

Disposal System for Project No.: BC55900.92 ’
Miami-Dade Water and Sewer Authority Date: /2 /i> )22 _ Sheet_ ! of 2

Record of: _frmiecin RaZ  amd Dvovrslom v fopins el -5

U ; 2z
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Flowmeter Drawdown
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Elapsed Head Adjusted
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Time (minutes) (inches) (gpm) {feet) (feet) (feet) Remarks
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PUMPING TEST RECORD
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Disposal System for
Miami-Dade Water and Sewer Authority
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Date: 2/ 121743 Sheet 2= of =

Record of:

: : g e <, /
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t Piezometer
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Time (minutes) (inches) (gpm) (feet) (feet) (feet) Remarks
[918” ek TS 55476 | 232.50 | —0:07 2343
[02% -+ 22.50 -~ 004 - 3. %2
Ip3o 2o 745 509

R PR fom 23943 — 01D 23-373

o I0g& 7550 STAa 2250 -~ 01 23239
/10D /20 75D 5 A%, 22.50 — 013 303
15 |25 /57 0 5454 23,50 —_—0.1 23,25
{120 Eb) V.5 5474 22.50 — 0¥ 22, 22
jle s Il 75 5,314 235 - 021 23229
200 'EO 2570 S a4, 2352 -0 2\ 23.2%
t2 07 125 T 5 5,376 2725y —0:2 % 222

o} 2.10 4.5 D R T
P25 2324 T £ T4 TR, | —0.29 232 %
P29 &0 792 g R — 0= 3. 2£
Pz 2 5 7 . L 2 2.0 —0.32% 22?4
‘2324 2 7 740 A58 | 23l | —PT 22 20
2 b 2 2 2.5 7 4.0 3 - 23,15 - 022 25 RO
' #99 200 70 S T 2.05 -oz s 253
| 405 21 725 S a2 Ze 22 -0 e £
fw 20 325 720 <2k 22-23 T 22732 /"K'/'/L.-_J




Test: L AME - OUT TEST

PUMPING TEST RECORD

I-5

Jisposal System for

Project No.: BC55900.92

Miami-Dade Water and Sewer Authority Date:_/>/12] 73 Sheet __|
Record of: PumpiNG RATE
Measuring Point: 22:512£ ME7Ep 7 PI£ 2 AMETER)
t P1£ 2o FHlewmeter Water Level
Elapsed - Indteator
Time {Dmehes ) Q As
Time (minutes) | Tetalizer (gpm) (feet) Remarks
caoo o Lart Ry
2 90| ! {4 5 5561
DI 2 6 20 LT owsa
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Test: PumP-ouT TEST

I-=

PUMPING TEST RECORD

Disposal System for
Miami-Dade Water and Sewer Authority

Record of: _CUMPIrG
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Measuring Point: 2£15/¢E pE 700 (PIE3oMETER )

Project No.: BC55900.92

Date:_[2) 1212

Sheet _2—_of _2-_

t £ E 2o +towmeter Water Level
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Time (minutes) | Fetalizer (gpm) (feet) Remarks
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Appendix 4.C-8
PUMP OUT TEST
PUMPING TEST RECORD
WATER LEVELS IN BZ-1
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PUMPING TEST RECORD

~

Test: f:"»w'g SRS TR o I-g
Disposal System for Project No.: BC55900.92
Miami-Dade Water and Sewer Authority Date:/2/(2/ 22 Sheet = _of % __
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. - 5 R - ' -
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PUMPING TEST RECORD

Test: . . po 0 St I-8
Disposal System for Project N9.: BC55900.92
Miami-Dade Water and Sewer Authority Date: _=[l2 /== Sheet = _of %
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P

PUMPING TEST RECORD

Disposal System for
Miami-Dade Water and Sewer Authority

Record of:
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vl AL

Project No.: BC55900.92
Date:.i2 /5

12 2 -
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PUMPING TEST RECORD

Test: .": . "' - ;’“. /” ” : L 7' -7
Disposal System for Project No.: BC55900.92 B
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Appendix 4.C-9
PUMP OUT TEST
PUMPING TEST RECORD
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PUMPING TEST RECORD

Test:

Disposal System for

Project No.: BC55900.92
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PUMPING TEST RECORD
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PUMPING TEST RECORD
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NI Zearcha an

Record of:

Project No.: BC55900.92
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PUMPING TEST RECORD

Test: ,f// L~ 'j\'[” NP e I’_\,/
Disposal System for

Project No.: BC55900.92

Miami-Dade Water and Sewer Authority Date:x//2/7a Sheet_Z_of 2 _
Record of: _Wlaloc Zovels L. GhacnrnTmn (\i»‘.{g,c Ton ) el T -4
Measuring Pointy 24" cadema ol 634 4t alove Lol 2 wine’ sl alZ 0077 00 clome aud
t 24": 2,740’ - 3,112’ Zone Annulus: 2,294’ - 1,800’ Zone
Elapsed Adjusted Adjusted
Time As Adijustment As As Adjustment As

Time {minutes) (feet) (feet) (feet) (feet) (feet) (feet) Remarks
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1710 1574 0174 — 01165 204 0 o5y — 0oTu SRy

1720 164 2157 -0 g3 O'O:; N L0hAT - 304 Dy
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Appendix 4.C-10
WATER QUALITY DATA
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BR

CH2M HILL
Engineers

Client: Miami-Dade Water and Sewer Authority

Project No.: BCS55900.92

PUNM P Dpur =z e np) T8

Page No.i—

Injection and Monitoring Wells for
South District Regional WWTP
Well No.: = =5

P

WATER QUALITY DATA FROM EXPEORATERYHOEEBRIELNG

~. Specific ) ——— ;
: Deapth Specific Chioride Obsarver’s
Date Time R ‘ Conductance Remarks ; s
G ! Initials
{ft) ravity (mhos/cm) {mg/1) o
Boblsd S
f1aiaa |23 = | Do £ N lcannl & om0 20,000 SOt T/ e s n N ek n Aol
' 1222 §5.5 |l.n2ss] 46,0099 AE
1 L
' 1190 : J«0245| %7 000 LA
2.4
" t2-00 ’ ]ro24% | W7 000 i
vi=t
v 1200 ) [-0253! &g o= i
2.
a 100 " 0270 49,000 U
Kw—v’b //L“"J” (’(f A
5
a 1+ 29 " [-02¢4] W7 000 120,400 2o Ao, s




wampie No. RS PAEL!

ENVIRONMENTAL LABORATORIES
7201 N.W. Eleventh Place
BC&E g'gﬁgs\rf?uvﬁrl;lgfiga 32602
CH2M HILL 904/377-2442
WATER ANALYSIS REPORT
Client HMDwSA , Project No. __BC55900.92
Attention Received 12-26-79
Address Reported 1"1:6'80
Description: Groundwater - pump out test Well I-5
Collected by Bob Batey 12-19-79 @ 09:15 hrs.
Temperature 65.5°F
milligrams per liter milligrams per liter
Substance MCL present Substance as CaCOy |
Arsenic As | 0.05 P-Alkalinity 0.0
Barium Ba 1 M-Alkalinity _ 122
Cadmium Cd | 0.01 Bicarbonates HCO;3 122 149
Chloride CI" | 250 119,600 Carbonates CcOo3 0.0
Chromium Cr | 0.05 Hydroxides OH" 0.0
Copper Cu 1 Total hardness 6,590
Fluoride Fr| % 0.70 | Carbonate hardness 122
Eoaming agents MBAS | 0.5 Noncarbonate hardness 6,470
Hydrogen sulfide ‘ H,S | 0.05 Calcium Ca | 1,150 | 460
iron Fe | 0.3 0.24 | Magnesium Mg | 24,000 (11,000
Lead : Pb | 0.05 Sodium Na 22 9.5
Manganese Mn | 0.05 Carbon dioxide CO, |
Mercury Hg | 0.002 Dissblved solids (est. by cornd.) 32,100 mg/l
Nitrate (as N) NO3; | 10 Temperature (field) _ °C
Selenium Se | 0.01 pH (field) [6.5-8.5]
Silver Ag | 0.05 pH (laboratory) 7.40
Sulfate SOF | 250 | 2,530 Odor [MCL 3] none TON = )
Total dissolved solids @103° C 500 Conductivity 49,400 gcnrggg @25° C
Zinc Zn 5 Turbidity [MCL 1-5] 2.0 NTU
Color [MCL 15] 0 APHA units
pHg @ °C
Stability index (2 pHs-pH)
Saturation index {pH-pHs)
*MCL 1.4-2.4—depends upon avg. daily max. air temp.. / ily submitted,
To obtain grains per gaflon, multiply milligrams per liter by 0.0584,
Milligrams per liter = parts per million.
MCL means maximum contaminant level.
< maans less than. Roger A. Yort hemist
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7201 N.W. Eleventh Place
"P.0. Drawer 1647
Gainesville, Florida 32602

aaBC&E

LNV IFIUNNICIN | AL LADURATURNICO

CH2M HILL 904/377-2442
WATER ANALYSIS REPORT
Ciient MDWSA Project No. BC55900.92
Attention ___Udai Singh Received 12-26-79
Address Reported 1-16-80
Description: Groundwater - pump out test well I-5
Collected by Bob Batey 12-19-79 @ 14:25 hrs.
Temperature 66°F
milligrams per liter milligrams per liter
Substance MCL present Substance as CaCO; b
Arsenic As | 0.05 P-Alkalinity 0.0
Barium Ba 1 . M-Alkalinity 122
Cadmium Cd | 0.01 Bicarbonates HCO3 122 149
Chioride C" | 2560 | 19,600 | Carbonates (o{0)y 0.0 0.0
Chromium Cr | 0.05 Hydroxides oH" 0.0 0.0
Copper Cu 1 Total hardness 6,500
Fluoride Fr| * 0.72 | Carbonate hardness 122
Foaming agents MBAS | 0.5 Noncarbonate hardness 6,380
Hydrogen sulfide H,S | 0.05 0.35 Calcium Ca | 1,150 460
Iron Fe | 0.3 0.53 Magnesium Mg | 5,350 | 1,300
Lead Pb | 0.05 Sodium Na | 24,100 11,100
Manganese Mn | 0.05 Carbon dioxide CO, 22 9.5
Mercury Hg | 0.002 Dissolved solids (est. by cond.) 32,200 mg/1
Nitrate (as N) NO; | 10 Temperature (field) °C
Selenium Se | 0.01 pH (field) [6.5-8.5]
Silver Ag | 0.05 pH (laboratory) 7.40
Suifate SO | 260 | 2,740 Odor [MCL 3] none TON =
Total dissolved solids @103° C 500 Conductivity 49,500 4Ros @ 25° ¢
Zinc Zn 5 Turbidity [MCL 1-5] 1.2 NTU
Color [MCL 15] 0 APHA units
pHs @ °C
Stability index (2 pHgpH)
Saturation index (pH-pHs)
*MCL 1.4-2.4—depends upon avg. daily max. air temp.. ectfully submitted,
To obtain grains per gallon, multiply milligrams per liter by 0.0584.
Miltigrams per liter = parts per miltion.
MCL means maximum contaminant level.
< means less than. Chemist




Appendix 4.C-11
ANALYSIS OF DATA
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DIETZGEN CORPORATION
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Appendix 4.C-12
COMPUTER RUN OF STEP-DRAWDOWN ANALYSIS

4.C-84






TEP DRAWDOWN TEST OF MIAMI-DADE INJECTION WELL I=5 CASE

DISCHARGE, Q(GPM) DRAWDOWN, S(FT)
2077.00 : 4.33
3855,00 11.41
5956.00 23,57
OPTIMAL P B C MINIMUM ERROR

0,193E+01 0.959E-03 0.925E=06 0.,169E=07

S = BQ + CO*x%p

where
B = aquifer loss coefficient
C = well loss coefficient

P = exponent indicating severity of well loss
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*START* User GNV AQUIFER [20077,15265] Job DADEL Seq, 5524 Date (Q8<Feb=80 06
Monitor CH2M HILL KL10/603A.VHd B *START*
File: DSKB:DADE1.RPT<155>(20077,15265]1 Created: 0B=Febh=80 06:14:00
Printed: 08~=Feb=80 06:14:53
QUEUE Switches: /FILE:FORT /COPIES:1
/SPACING:1 /LIMIT:24 /FORMS:P1l
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Appendix 4.D-1
BOULDER ZONE POTENTIOMETRIC SURFACE
January 1981
DENSITY ADJUSTMENTS WITH TIME/TEMPERATURE CORRECTIONS
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DENSITY ADJUSTMENT 11
WITH TIME/TEMPERATURE CORRECTIONS

WELL NO. I-1
Length
of Temp. Temp. Equivalent -
Depth Column |30g - E Teomp. Densigy Adjusted Column
(ft) (ft) F Adj. Total C (g/lcm?) (psf)
/O 2
/0O Toy 42 7.4 22.p [ D27%/33 (. 375 237% Xjo
Yo oy 4o 714 22.0  ).02Yyy,33 o csegnds) ¥,0°
Yo o5 ) T/E 220 /0244133  2.5220975 7
“Sko 7 B ,
)70 70,2 jo  7n2  20.7% [.024Yy7ye [ 0872557 X)o7
730 7
/35 70,2 )0 7/.2 2/.72 [ D2V 7Y B E390892 ></03
gz : )
/35 To.3 o T3 2).%3 L0209 FE3397 7 Yo
/&0 ?0»2 .7 7/,“/ 2/ 72 ) 025y 9/ /) /5 /2307 Wio L
/g0 | 7 o -
/60 7o) § 709  2,.6] 024522 [I)5/265 Yoo
2vo 9,8 .7 705 2739  ).02Yseiy L5357 w0 7
- Jéoo |
Y0 592 .5 €97 209y 0247057 2. &/470€3 w07
2040
/70 £7,0 .3 £9.3 20,72 J.02497455 [, OFTEXYI X0 7
270 £%5 £%.¢C 2033 S 024% 70) ) T27Y by xoo 7
2y§0 T - . |
2YS L7 - 47g  [9.%9  [o2Y98Ls [ SETTION Yo
2708 2
25 {73 - £73 9.4 ) L0285 s 99 ) 5T IR ¥/ 0
$O gro L &7o 9wy ).028)0%)  3./92775 >0
ZEov ‘

: 5
o FSFA = TEYL Y T w0




DENSITY ADJUSTMENT
WITH TIME/TEMPERATURE CORRECTIONS

1/2

WELL NO. I-3
Length
of Temp. Temp. Equivalent
Depth Column laog F Teomp. Densit:?/ Adjusted Column
(ft) (ft) F Adj Total C (g/cm?) (psf)
/O P
Jo oYy Ly TLE  22,)] 0243452 £ 37ygl2y x/0° "
S0
70 g /Y 72,3 22.39 [.02926(/) 44740233 x/0 =
70 : '
G0 o7 4 720 22.2% ) 0242973 25578053 %0
/30 , A | 3
70 704 sy FIB 22,1 /0293952 4 4763650 X/0
2z
oo e Ly TR0 22,22 /0243141 [/ 275723% x/07
Yoo . |
o J0.5 )0 77 22,046 ). 0243572 /. 2769% >(/07.
o0 . S
250 702 /4 7Y 2/ 89 02940y  2.23%2)9 % /0_7
gso S h
7 /20 702 )  7L3: 27 63 /029 Y23 74745422 Xx,0°
/070 S o A , L
‘ J2o 708 /) 7.4 22,00 [.O29374/ 78740068/ X/ojﬂ
/70 e
210 .3 )o 7,3 2/.%3 0244235  /,3930/3% xs0 7
/Y00
00 £9.9 G 708 2/ 5C  ).024%986 L. 39577 x0°
GO 67.% .9 j07 2,50 [oa¥5/52 S, 7562962
/590 T - S
| 250 49 8§ £9.9 2).06 /0296359 [/ €63/23/ x07
JES O
70 463 6 LT 2p.L0 ) 0247573 ) RISSIE7 xp07
oYo L
200  4dgy 5 (&89  20.50 [ 02947573 [ 2795/Y% xso0 -
22 Y0 ‘ - =
/70 (o .S £90  2035€ )02477/2  7.0372/57 x/O
23S0 B _ ‘
7 &3 5 4% Doy /0298033 4. 79825932 x;0°
2925 , o 2
5 €75 3 579 )9.99 /0249y T2 & 73E7TS5S >0
~25/0 -
90 £72 1) 7.3 J9. 4] J 025022y S5.75F/363 x0T
- Zgoo ' b
L~ L7 o T £7.2 9 .5C ) 02850355 2.87960973 X0
D5 Y8 - -
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DENSITY ADJUSTMENT 2/2
WITH TIME/TEMPERATURE CORRECTIONS

WELL NO. I-3

Length
of Temp. Temp. Equivalent
Depth Column  Log —— Temp. Density Adjusted Column
(Ft) (ft) F Adj. Total °c (g/cm?3) (psf) -

2 E98

% LBC - g6l J9.2p J025723y £ #3772 x5 7
2730 :

_ S6 &9 T f6.9 T )9.39 joxso794 ?,’777:77‘.&/)’?@}?
2 750 ) ,

20 L heqT /9, 3% - j 025095/ /. 279% 7?7></03
2&oco .

Tovmi PsE = ) 79YLEsE x 0%




DENSITY ADJUSTMENT
WITH TIME/TEMPERATURE CORRECTIONS

1/2

4.D-5

WELL NO. I-6
Length
of Temp. Temp. Equivalent
Depth Column  Log .___._E__.._ Temp. Densitsy Adjusted Column
{ft) (ft) F Adj. Total C (g/cm?®) (psf)
/0 2
JO o "5 7S 2)9Y J o2 yyo2¥  £,3 95/7/§ x O
50 72.Y .5 7/.9 22.)7 ). 02433%2 3.2#36%6/2 %0
go e R
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DENSITY ADJUSTMENT
WITH TIME/TEMPERATURE CORRECTIONS
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DENSITY ADJUSTMENT
WITH TIME/TEMPERATURE CORRECTIONS
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DENSITY ADJUSTMENT 2/2

WITH TIME/TEMPERATURE CORRECTIONS
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DENSITY ADJUSTMENT
WITH TIME/TEMPERATURE CORRECTIONS
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DENSITY ADJUSTMENT 2/2
WITH TIME/TEMPERATURE CORRECTIONS

WELL NO. I-9
Length
of Temp. Temp.. Equivalent
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. DENSITY'ADJUSTMENT 1/3
“ WITH-TIME/TEMPERATURE CORRECTIONS
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DENSITY-ADJUSTMENT
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DENSITY ADJUSTMENT 3/3
WITH TIME/TEMPERATURE CORRECTIONS

WELL NO. BZ-1
Length
of Temp. Temp. Equivalent
Depth Column laog —t Tebmp. Densitsy Adjusted Column
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Appendix 4.D-2 e
- -.. BOULDER ZONE.POQTENTIOMETRIC SURFACE
March 1981

DENSITY ADJUSTMENTS WITH EQUILIBRIUM TEMPERATURE PROFILES
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- DENSITY. ADJUSTMENT 11
+ - EQUILIBREUM; FEEMPERATURE PROFILE
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