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1.0 INTRODUCTION

This report has been prepared by Environmental Science and Engineering,

Inc. (ESE) of Gainesville, Florida, for Florida Cities Water Company
(FCWC) of Sarasota, Florida, as part of a study of the surficial aquifer
at the Green Meadows well field. The study was performed to comply with
Special Conditions 25 through 27 of Water Use Permit Number 36-00150-W,
issued May 13, 1982, by the South Florida Water Management District
(SFWMD). The referenced special conditions specify that the following
tasks be completed by FCWC:

1. Perform an environmental impact assessment (EIA) of the effects
of withdrawals from the surficial aquifer on the overlying
wetlands,

2. Conduct an aquifer performance test (APT) on the surficial
aquifer, and

3. Develop a monitoring program for the Green Meadows well field.
A copy of the complete water use permit is provided in Appendix A.

In 1982, ESE performed an initial site evaluation of the FCWC Green
Meadows well field. The evaluation included both hydrologic and
environmental components. The conclusions were summarized in the Phase I

Report (ESE, 1982),

The results of the initial evaluation were used to prepare a Plan of
Study (POS), which was submitted to SFWMD. 1In a subsequent meeting with
SFWMD staff, the POS was modified to require the following:

l. One short-term (24-hour) pump test in a ponded area,

2, One long-term (72-hour) pump test in a sheetflow area,

3. Hydrologic monitoring, and

4. A census of indicator species to set baseline conditions.

After arrival at the site to set pumps for the test, it was discovered

that the existing shallow production wells were crooked. Pump

1-1
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installation was possible only at Well 4, which is located in a sheetflow
area. After further discussions with SFWMD (telephone communication with
Richard Bower), the study was again modified to require only ome long-

term (96-hour) pump test at Well 4.

Therefore, the final study plan comnsisted of the following three parts:
1. One long-term pump test in a sheetflow area,

2. Hydrologic monitoring, and

3. A census of indicator species to set baseline conditions.

Due to problems with the pump and rainfall affecting the pump test, it
was agreed among ESE, FCWC, and SFWMD that if enough data were obtained
in the aborted pump test to analyze the system and address all of the
SFWMD questions and concerns, that a 96-hour pumping test would not be

necessary. ESE reviewed the data and determined that enough data had

been obtained.
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2.0 HYDROLOGIC SETTING
2.1 REGIONAL
2.1.1 Topography and Climate

The Green Meadows well field encompasses about 4.5 square miles in
southeastern Lee County. It is about 15 miles southeast of Fort Myers,
between Alico Road and State Route 82 (see Figure 2-1). The well field
lies on the eastern slope of the Immokalee Rise, a physiographic feature
occupying much of eastern Lee County (SFWMD, 1982). The site is a poorly
drained area with little topographic relief. The elevation ranges from

25 to 30 feet (ft) above mean sea level (msl).

The climate of Lee County is subtropical, characterized by a wet season
(June to September) and a dry season (October to May). The average
annual rainfall is 52 inches at Fort Myers (SFWMD, 1983) based on a
minimum of 20 years of data. Approximately 70 percent of the total

annual rainfall occurs during the wet season (SFWMD, 1982).

The FCWC staff at the Green Meadows Water Treatment Plant (WTP) measures
and records daily rainfall at that location. These data are plotted in
Figure 2-2 by Julian date beginning January 1, 1983, and ending

February 28, 1985. Figure 2-3 and Table 2-1 present the data summarized
by month. From these data, it can be seen that 1983 rainfall was
approximately 12 iaches above average while 1984 rainfall was 1 inch
below average. The average annual potential evapotranspiration (ET) was
approximately 56 inches per year (ipy) (Smajstrla et al., 1984), while
actual ET has been estimated to be 41 ipy (Dohrenwend, 1977). The
difference between rainfall and ET is either retained in storage or
discharged as surface and subsurface runoff, primarily to the

Caloosahatchee River and the Gulf of Mexico.

2.1.2 Hydrogeology

The sequence of aquifers and confining zones comprising the geologic

cross section of Lee County has been investigated by several authors and
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Table 2-1. Monthly Rainfall at Green Meadows WTP and Average Monthly
Rainfall at Fort Myers
Rainfall (inches)

Month 1983 1984 Average*
January 5.6 0.4 i.5
February 8.0 3.4 2.2
March 5.6 5.6 2.6
April 1.1 1.4 2.6
May 0.1 7.5 3.8
June 12.8 7.3 9.0
July 8.8 7.7 9.1
August 6.9 5.8 7.4
September 5.3 9.0 8.5
October 4.6 1.2 4.1
November 2.7 2.5 1.2
December 3.8 0.5 1.3
Annual 65.3 52.3 53.3

*Based on 30-year period from 1931-1960.

Sources:

Butson and Prine, 1968,

ESE,

1985,

2-5
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summarized by SFWMD (1982). Unless otherwise noted, the discussion
presented here follows that report, including the nomenclature proposed

for the various geologic features.

In Lee County, the surficial aquifer is underlain by the Hawthorn and
Floridan Aquifer systems (Figure 2-4)., The surficial aquifer is between
25 and 50 ft thick in central Lee County and thickens in a southeasterly
direction. Contact between this aquifer and the upper Hawthorn confining
zone occurs approximately 50 ft below land surface in the study area. An
unconfined water table, intermittent confining beds, and the Tamiami

producing zone make up the surficial aquifer.

The Hawthorn Aquifer system consists of three confining and two producing
zones: the upper Hawthorn confining zone, the Sandstone aquifer, the mid-
Hawthorn confining zone, the mid-Hawthorn aquifer, and the lower Hawthorn
confining zone. The majority of the municipal well fields in Lee County
utilize the Hawthorn Aquifer system and the deeper Floridan Aquifer

system for their water supply sources. The Floridan Aquifer system
consists of four zones: the lower Hawthorn/Tampa producing zone, a zone
of semi-permeable confining beds, the Suwannee aquifer, and deeper

aquifers.

The hydraulic connrection between the surficial aquifer system and the
deeper systems is considered to be slight, with confining bed
permeability and relative head elevations controlling local vertical
movement. Water -levels in the surficial aquifer are very responsive to

rainfall, which supplies the majority of the recharge to the aquifer,

According to SFWMD (1982), water-level fluctuations in the surficial
aquifer between wet and dry seasons have reached 8 ft in some parts of
the county. The surficial aquifer is recharged through infiltration,

precipitation, and subsurface flow from ad jacent areas.

2-6
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2.2 SITE-SPECIFIC FEATURES

2.2.1 Test Wells

Construction of test wells was initiated after the proposed APT was
agreed on by SFWMD and ESE. The information from the test wells was used
to determine the site-specific hydrogeologic features. The drilling
program specified four 4-inch-diameter monitor wells around shallow
production zone well 4 (SPZ4). The wells were designed to penetrate
completely the production zone of the surficial aquifer. After collapse
of Well SPZ4, a new pumped well, Production Well & (PRO4), was installed
to enable completion of the APT. Figure 2-5 details the typical

construction of these wells. The well logs are included in Appendix B,

Figure 2-6 shows a cross section of the surficial aquifer from these well
logs. The cross section is relatively uniform, with the major difference
between the geology of the test site and the generalized regional cross
section being the absence of a confining layer between the surficial
sands and the limestone~producing zone. A clay layer was found 60 ft
below land surface (bls) forming the top of the upper Hawthorn confining

Zone.

2.2.2 HWater-Level Fluctuations and Hydroperiod

Surface and ground water levels were recorded at the test site during
1983-1984. Continuous recorders were maintained on a shallow well (M4-1)
and in an area of ponded surface water from September 1983 to March 1984.
The objective of this monitoring was to determine the degree of connec-
tion between surface and ground water level fluctuations. Figures 2-7
and 2-8 show the changes in water levels for the recorded time pericd.
The daily rainfall producing these observed water levels is plotted in
Figure 2-9. Comparison of these three figures shows the immediate
response of the water levels to each rainfall event. Both ground and
surface water levels plots show a general decrease over the period of
record as would be expected at the end of the annual dry season. A plot

of surface water levels versus ground water levels exhibits a linear

2-8
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trend as seen in Figure 2-10. The correlation coefficient of the data
(R2 = 0,62) confirms this trend. However, due to the large range of
ground water fluctuations at low surface water levels, these data should
not be used as a means to predict specific ground water levels from
surface water depth, This information does allow the use of long-term
ground water level changes (hydroperiod) as an index of surface water~

level trends.

The ground water hydroperiod was evaluated at Wells 1-1999 and L-2204
(Figure 2-11). The existing hydroperiod of each well, as represented by
a stage-duration curve, is presented in Figures 2~12 and 2-13. Periodic
recompilation of the curves as new data are collected would permit a
check on changes to the hydroperiod caused by pumping from the surficial

aquifer,

2-12
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3.0 AQUIFER PERFORMANCE TEST
The pump test program was originally scheduled for July and August 1983,

Due to high-water conditions onsite, the tests were delayed until

March 21, 1984. At that time, a step drawdown test was conducted on an
existing shallow production well (SPZ4) followed by a constant rate
performance test. Before the constant rate test could be completed, the
unscreened well collapsed, forcing termination of the test with only

10 hours of data available for analysis. A second production well was
drilled in May 1984 (PR0O4), and a second constant rate performance test
was conducted from July 17, 1984, to July 20, 1984. The test was
terminated after 62 hours due to pump failure. S8lug tests were conducted

at the various piezometers during July 1984.

The following sections describe the procedures, analysis, and results of
the March 1984 step drawdown test and the July 1984 constant rate

performance test and slug tests,

3.1 PROCEDURE

3.1.1 General

The locations of the 26 piezometers, 4 monitor wells, and 2 production
wells are shown in Figure 3-1. Locations and radial distances from PRO4
were based on the specifications outlined in the POS for an APT of Well
SPZ4. These distances were modified as a result of the change in pumped
well location from SPZ4 to PRO4. The test pumping units were supplied by
the McGregor Pump Company and were equipped with a calibrated orifice

meter on the discharge side of the pumps.

3.1.2 Step Drawdown Test

The step drawdown test was performed at four comstant discharge rates:
490 gallons per minute (gpm), 750 gpm, 900 gpm, and 1,000 gpm. The flow
rates represent 98 percent, 150 percent, 180 percent, and 200 percent,
respectively, of the design capacity (500 gpm) of the existing shallow

zone production wells at the Green Meadows well field. The discharge
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from the pump was conveyed through 70 ft of pipeline to a swampy area
south of the access road. Mipnimum pumping and recovery periods of
30 minutes and 20 minutes, respectively, were maintained throughout the

test. A copy of the raw data is provided in Appendix C.

3.1.3 Constant-rate Dischagge Test

The constant-rate discharge test was conducted from July 17, 1984,
through July 20, 1984, The total pumping time was approximately

62 hours, and the discharge rate was maintained at approximately

1,280 gpm by periodic monitoring of a calibrated orifice meter. The
discharged water was conveyed from the site through 250 ft of 8-inch pipe

and 300 ft of lined ditch to a pond.

Water levels were measured with one of three monitor types. Water levels
in the production well (PRO4) were measured with an electric tape. Wells
MW41l, MWA2, MW43, MWA44, and piezometers P43C, P4I1A, and P43B were
measured with a Paroscientific digiquartz data logger. The schedule
shown in Table 3-1 was used for measuring drawdowns during the test for
all wells and piezometers logged with the Paroscientific instrument.
Piezometer P41S was measured with an Envirolab data logger on the
schedule shown in Table 3-2. The schedules in Tables 3-] and 3-2 either
meet or exceed the measurement frequency suggested by SFWMD. Approxi-
mately 62 hours after puﬁping started, the pump failed, and the test was

ended. A copy of the data is provided in Appendix D.

3.1.4 Slug Tests

The slug tests were conducted during July 1984. The purpose of the tests
was to determine the hydraulic conductivity (K) of the sand aquitard.
Either a Stevens water-level recorder or an Envirolab data logger was
used to measure the sysfems response. Water levels or pressures were
recorded from the start of the test, when a polyvinyl chloride (PVC)
"slug" of known volume was placed in the well, and water-level changes
were monitored until the well reached equilibrium. The raw data are

listed in Appendix E,.

3-3
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1. TFrequency of Measurement for Wells MW41, MW42, MW43, MW44
and Piezometers P43C, P41A, and P43B

Frequency of Measurement

Time after Pumping Started

Every 10 seconds 0 to 3 minutes
Every 20 seconds 3 to 4 minutes
Every 30 seconds 4 to 10 minutes
Every 1 minute 10 to 25 minutes
Every 2 minutes 25 to 45 minutes
Every 5 minutes 45 to 90 wminutes
Every 30 minutes 90 minutes to 9 hours
Every 1 hour 9 to 62 hours
Source: ESE, 1984,
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Table 3-2. Frequency of Measurement for Piezometer P41S

Frequency of Measurement Time after Pumping Started

Every 10 seconds 0 to 5 minutes

Every 30 seconds 35 to 10 minutes

Every 1 minute 10 to 30 minutes

Every 5 minutes 30 to 100 minutes

Every 15 minutes 100 minutes to 8 hours

Every 30 minutes 8 to 24 hours

Every 1 hour 24 to 62 hours

Source: ESE, 1984,

3-5
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3.2 ANALYSIS AND RESULTS
3.2,1 Step Drawdown Test

The prediction of drawdown in the pumped well and well efficiency were
determined by analysis of the March 21, 1984 step drawdown test of
Well SPZ4. TFigure 3-2 is a plot of the data as pressure versus time.

The data were analyzed using a method presented in Bear (1979).

The general form of the drawdown equation is:

St = 8§ + Sy (3-1)
where: St = total measured drawdown (ft),
Sf = drawdown due to formation losses (ft), and
Sy = drawdown due to well losses (ft).

The losses are functions of the flow rate, Q (gpm), and substitution of
these functions into the general form of the equation results in the

following:

ST = CgQ + G,QP (3-2)

where: Cg = formation constant (ft/gpm),
Cy = well constant (ft/gpm®), and

n = exponent due to turbulence.

Assigning a value of n = 2, a plot of Q versus the specific drawdown
(defined as S7/Q) is obtained on linear scale paper. The best linear fit
is determined from which G, and Cf are calculated. Cy is the slope of
the line while Cg¢ is the intercept value of St/Q at which Q equals zero.
Calculations and results are shown in Table 3-3 and Figure 3-3. Plots of
predicted and actual drawdown versus flow rate and efficiency versus flow

rate are given in Figure 3-4.
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Table 3-3. Step Drawdown Analysis
Di Sf
ischarge E = *100
Steps Qu STm Sm/ Qm STm
(m) (gpm) (ft) (ft - gpm~1) (%)
1 490 3.42 0.00698 56
2 750 6.03 0.00504 45
3 900 7.81 0.00868 41
4 1,000 11.99 0.01199 38

Source: ESE, 1985.
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3.2.2 Constant-Rate Test

The layer of material that overlies the pumped aquifer at the test site
consists of medium and fine sand with some shell. This layer retards the
downward movement of water from the surface; therefore, the underlying

aquifer is considered semiconfined.

The aquifer test data were analyzed to determine the system parameters
using the Hantush and Jacob (1955) analytical model for an unsteady-state
leaky aquifer and the Neuman and Witherspoon (1972) ratio method for

leaky confining beds.

Data from the pump test were incorporated into a data management system
designed for ESE's PRIME computer. Data retrieval was made both in
tabulated form, consisting of time, elapsed time, drawdown, and
time/radius squared (t/r2) (see Appendix D), and as data plots,
consisting of log and semilog, time versus drawdown, and t/r2 against

drawdown (see Appendix F).

Nonsteady-State Leaky Aquifer Model--As a first step in the analysis of

the constant rate pump test, the data plots [log time (t) versus log
drawdown (s)] were compared to the leaky aquifer type curves (Hantush and
Jacob, 1955). Results of the analysis are presented in Table 3-4., The
ploté and match points are shown in Figures 3-5, 3-6, 3~7, and 3-8. A
copy of the type curve is shown in Figure 3-9. After an appropriate fit

to the curves, the data were analyzed using the following equations:

s = % W (u, r/B) (3-3)

2
_ 1,460 r°s (3-4)

4tT

=
|
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Table 3-4. Aquifer Coefficients Determined by Use of Nonsteady-State
Leaky Aquifer Type Curves

Well T K!
Number (£ft2/4) 8 (ft2/4)
MW41 98,100 0.00017 0.632
MW42 103,200 0.00034 0.928
MW43 122,600 0.00055 0.887
MW44 116,000 0.00023 0.677

Source: ESE, 1985,

3-12
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: 2
' - Tb (I‘/B)
r2

K (3-5)

where: K' = vertical hydraulic conductivity of aquitard (ft/d),

T = transmissivity (ft2/d),

Q = pumping rate {(gpm),

8 = drawdown (feet),

t = time since pumping started (minutes),

r = radial distance from pumping well (feet),

b' = aquitard thickness (feet),
B = (Tb'/K')%, a leakage factor (feet), and

5 = storage coefficient,

The resulting average values of the aquifer coefficients are:

1
1 wl 3
T = 111,000 ££2/4, w000 L vee ¥

S =0.00032, and

K' = 0.781 fr/d.

Ratio Method--The ratio method (Neuman and Witherspoon, 1972) was used to

calculate the specific storage (Sg') of the sand aquitard overlying the
pumped aquifer. This method models the pressure response of a low-
permeability layer adjacent to a pumped layer of higher permeability.

The following procedure was used:

1. T and S of the pumped aquifer were determined using data from
MW43, the monitor well closest to PRO4 (r = 46 ft). The values
of T and S determined using the leaky aquifer type curves were

utilized in all the following calculations.

These values were checked against those prodﬁced with the Jacob

(1950) semi-log method, recommended by Neuman and Witherspoon

3-18
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(1972) with weighted early time data. The transmissivity values
were within 7 percent, while the values of storage agreed within

1 percent.

Dimensionless time (tp) in the aquifer was determined using the

following equation:

Te
tp = 9.28 x 10-5-75- (3-6)
r<s

where: t = time, selected from early in the test (min):
¥ = radius to the production well (ft);
T = transmissivity (gpd/ft); and

S5 = storage.

The ratio of drawdown in the shallow well to drawdown in the
deep well (s'/s) at the same early time used in Step 2 was

determined,

Using the plot of tp' versus tp developed by Neuman and
Witherspoon (1972), dimensionless time in the aquitard (tp') was

determined. This plot has been reproduced as Figure 3-10.

The hydraulic diffusivity of the aquitard (@') was then

determined from:
a' =1.077 x 104 tp' z2/¢ (3-7)

where: t = early time value used in Steps 2 and 3 (min),
and
z = vertical distance from the top/bottom of the
aquifer to the observation point in the

aquitard.
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Since o' is defined as the ratio of the hydraulie conductivity of the
aquitard (K') to the specific storage of the aquitard (84'), the specific

storage is found to be:
Sg' = K'/ @' (in ft~1) (3-8)

The values of 85' and the intermediate steps are given in Tables 3-5 and

3-6.

Based on the analysis by the ratio method and the leaky aquifer-type

curve, hydraulic parameters were determined to be:

T =/11,000 ft2/4 {
= 0.00032 '
0.781 ft/d

= 7.4 x 1075 f£¢-l

~
-
[} b

[#7]
©
i

3.2.3 Slug Tests

Slug tests to determine hydraulic conductivity were performed on 23 wells
at the test site. Data were analyzed using the methods of Hvorslev
(1951) and Bouwer and Rice (1976}. The slug test data are presented in

Appendix E, and the results of the analysis are shown in Table 3-7,

The data were analyzed for unconfined conditions using either the

Method C procedure of Hvorslev (1951) or Bouwer and Rice (1976).
Hvorslev's Method C (1951) was used for piezometers open at the tip only.
The Bouwer and Rice (1976) method was used where the piezometer was
screened for its full length (indicated by the "S" designation in the

well number),

The average hydraulic conductivity was determined to be 4.1 x 10~® ft/sec
(0.35 ft/day), which is similar in magnitude to the average K determined
from the constant-rate pumping test (0.781 ft/day) with the Hantush and
Jacob (1955) method. Therefore, the slug test results confirm the
results of the constant rate test and the use of the constant-rate test

results in modeling the impacts of future withdrawals.

3-21



D-FLACIT.1/VTB3-5.1

05/25/85
Table 3-5. Ratio Method Analysis at MW43 using P43B and P43C
Piezometer
P43B P43C

Calculation 3 min 8 min 3 min 8 min
§'/s 0.1 0.34 0.018 0.08
tp 219 585 219 585
tp' 0.23 0.65 0.105 0.19
Z (fe) 11.7 11,7 15.5 15.5
a' (gpd/ft) 113,030 119,787 90,562 8,213
8g' (ft"l) 0.000059 0.000055 0.000073 0.00011

Source: ESE, 1985.
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Table 3-6. Ratio Method Analysis at MW4l Using P41A and P41S
Piezometer
P41A P418

Calculation 7 min 10 min 7 min 10 min
s'/s 0.015 0.11 0.43 0.48
tp 256 366 256 366
tp' 0.115 0.23 1.1 1.3
zZ (ft) - 14,2 14.2 12.4 12.4
a' (gpd/ft) 35,677 49,948 260,228 215,279
Sg' (£t71) 0.00019 0.00013 0.000026 0.000031

Source: ESE, 1985.
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Table 3-7. Hydraulic Conductivity Test Results
Hydraulic Conductivity (ft/s)
Well No. Hvorslev Method C (1951) Bouwer and Rice (1976)

T1lA 2.2 x 1076 -

T11B 1.3 x 10-6 -

T124 9.7 x 10~7 ==

T12B 1.0 x 10~7 -

T134 3.5 x 10~6 -

T13B 2.3 x 10-8 -

T21A 8.5 x 1077 -

T22A 5.7 x 109 -

T22B 2.9 x 10-8 ~-

T23A 7.9 x 108 -

T23B 3.2 x 10°9 -

T31A 1.3 x 1075 -

T32A 2.3 x 103 -

T32B 3.7 x 10-8 -

T33A 5.2 x 10-6 -=

T33B 1.7 x 1077 -

P41S - 1.5 x 1073 .
PZ41 6.5 x 10~7 -

PZ44 2.0 x 1076 -

MWSS - ' 2.5 x 1073
P61A l.4 x 1079 -—

P61B 7.6 x 10~6 -—

P62 1.1 x 1075 -—

Source: ESE, 1985.
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4.0 ANALYSIS OF WELL FIELD IMPACTS
4.1 INTRODUCTION

The potential impacts of withdrawals from the surficial aquifer on the

ecosystem in the vicinity of the Green Meadows well field were determined
using two different analytical models. The first, developed by Hantush
and Jacob (1955), models nonsteady flow in an infinite leaky confined
aquifer with a constant source bed. This model was used to simulate wet
season conditions. The second, developed by Hantush (1960), is a
modification of the first model and takes into consideration the storage
in the semipervious confining layer while head in the layer supplying the
leakage is allowed to decline due to the absence of recharge. This
second model was used to determine the dry season impacts. The pumping
rates used in the two models for the 28 existing and potential well
locations were the design pumping rates of the existing surficial aquifer
wells (500 gpm) and the present actual pumping rates of the existing
wells (200 gpm).

4,2 WET SEASON
4.2.1 Model Description

The Hantush and Jacob (1955) nonsteady-state leaky artesian aquifer model

was defined in Section 3.2.2.

The well function may be approximated by an algebraic expression and
solved with the aid of a computer. Waltom (1983) developed a series of
ground water models suitable for microcomputers, which include the
Hantush and Jacob (1955) analytical model. ESE staff modified the model
for use in multiple well simulations. The use of this model requires the
assumption of a constant head source bed throughout the radius of

influence of the well field.

This assumption is reasonable for the Green Meadows well field location

during the wet season for the following reasous:
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Type curves derived from the Hantush and Jacob (1955) model
provided the best fit to the data collected during the July 1984
constant-rate pump test. The test was conducted during the wet
season, and standing water was covering much of the site.
Therefore, the assumption of constant head in the source bed is
valid for that portion of the well field during part of the 1984
wet season.

During a normal wet season, standing water may be expected to
cover a large percentage of the site. Based on the flood-promne
area map prepared by the U.S. Geological Survey (USGS) (1973)
for this area, approximately 97 percent of the 24~square-mile
area immediately over and adjacent to the Green Meadows well
field is flood prome. Although the flood-prone map depicts an
extreme flood event, due to the slight change in topography over
the site, flood events of lesser magnitude would also cover
large portions of the site. Additionally, drawdowns due to
pumping in areas not inundated under normal wet season
conditions would likely extend under areas of constant head,
thereby satisfying the assumption for those locations.

Adequate volumes of water exist during normal wet season
conditions to more than compensate for the proposed withdrawals.
Therefore, sufficient water is available to maintain constant
head levels. The offsite surface flow was measured in September
1982 near the end of the wet season and found to be 53.2 million
gallons per day (MGD). The water elevation in Well L-1999 at
that time was 25.42 ft msl, 3 percent above the monthly average
of 24.65 ft msl. The preceding month the water level was also

3 percent above the monthly average. Therefore, the measured
offsite flow was approximately that of average conditions. At
full development, the water withdrawn by the 28 shallow wells at
500 gpm each would be 18.7 MGD or only 35 percent of the
measured surplus runoff from the site. Therefore, adequate
quantities of water exist omsite during the wet season to

replace that withdrawn and maintain constant head conditions.

4=2
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Based on the constant-rate pump test results, topography, and runoff

volumes, the assumption of constant head is met under average conditions.

4.2.2 Impacts

The duration of water levels in Well L-1999 in excess of the average wet
season level is from 2 to 4 months. Therefore, a 4-month pumping
duration (120 days) was selected for modeling purposes as the longest
stress period during which the model would be applicable. The impacts
were examined for both a single well and for the well field with all

potential wells in use, at both 200 gpm and 500 gpm.

The drawdown after 120 days at various radial distances from a single
pumped well is shown in Figure 4-1. At both 200 gpm and 500 gpm, the
drawdown at distances greater than ]l mile is less than 0.0l ft with the
maximum drawdown of approximately 1 ft occurring near the pumped well at
500 gpm. The variation of drawdown with time at a radial distance of

1 ft from a pumped well is shown in Figure 4-2. The drawdown reaches a
constant at approximately 0.01 day (15 minutes) for both pumping rates,

indicating that steady-state conditions were attained.

Predicted drawdowns in the region of the well field under full
development after 120 days of continuous pumping from all 28 wells at
200 gpm and 500 gpm, respectively, are shown in Figure 4-3 and 4-4.
Under worst-case conditions, pumping all wells at 500 gpm for 120 days,
the drawdown is less than 0.0l ft at distances greater than | mile from

the well field boundary,.

4.3 DRY SEASON
4.3.1 Model Description

A modification to the Hantush and Jacob (1955) model was proposed by
Hantush (1960) in which the storage (S') in the semipervious confining
layer supplying the leakage was taken into consideration. In addition,

recharge is eliminated resulting in a system in which all water supplied

4-3
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to the pumped aquifer is derived from storage in the pumped aquifer and
the overlying semipervious confining layer. This approximates conditions

at the Green Meadows well field during the dry season.

The model equations are defined as follows:

R St
8 = T Wlu(l + S )] (4-3)
and u = r28/4Tt (4=4)

where: W[u(l + §'/8)] well function for a confined aquifer, and

Sl

storage coefficient for the semipervious
layer.
The analytical model was programmed on an ESE microcomputer using

algebraic approximations and routines designed for multiple well systems.

4.3.2 Impacts

As in the wet season simulations, the impacts of the proposed withdrawals
were simulated for both a single well and for the entire well field, at

both 200 gpm and 500 gpm.

The drawdown after 120 days at various radial distances from a single
withdrawal well is shown in Figure 4-5. The variation of drawdown with
time at a radial distance of 1 ft from a single well is shown in
Figure 4-6. Predicted drawdowns in the region of the well field under
full development after 120 days of continuous pumping at 200 gpm and

500 gpm, respectively, are shown in Figures 4-7 and 4-8.

4-8
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5.0 ECOLOGICAL MONITORING AND ASSESSMENT
5.1 OBJECTIVE

The objective of the ecological monitoring described in this report was

to obtain baseline information from which to assess the effects of
withdrawals from the shallow aquifer system on the wetland systems

onsite.

Well field vegetation communities were described in the Phase 1 Report
(ESE, 1982), based on an ecological assessment conducted in August 1982.

A wildlife habitat assessment was also included in the Phase I Report.

As a result of the information obtained from hydrogeological and
ecological assegsments performed in Phase I, a large cypress strand just
east of the western boundary of the well field was selected as an
indicator of ecological impacts caused by drawdown due to shallow aquifer

pumping (Figure 5-1).

This large branched strand, which occupies most of Section 33, Township
45S, and Range 26E, is the wetland most likely to be affected by the
withdrawals. Monitoring was conducted along permanent transects
established at various locations in August 1984 along the edge of the
strand. Wet prairies located west of the strand were also surveyed and

species composition noted.

Future impacts to wetlands attributable to shallow aquifer pumping can be
evaluated by determining the location and extent of any changes in
species composition in the wet prairies and in the transects established

at the edge of the strands.

5.2 INDICATOR SPECIES
The three species selected for quantitative sampling are common in the

region and are sensitive indicators of long-term changes in hydroperiod.
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They are bald cypress (Taxodium distichum), melaleuca (Melaleuca

quinquenervia), and South Florida slash pine (Pinus elliottii var.

densa).

Bald cypress—-Cypress strands occur along major drainage paths and

usually have a north-south orientation. Water flows slowly through the
strands via sheet flow during the wet season; in the dry season, there is
often no flow, Cypress distribution is affected by drainage, logging,
and fire. The mature tree is more fire-tolerant than hardwoods and fire
therefore excludes hardwood invasion (Wade et al., 1980). Mature cypress
can survive continuous flooding of approximately 20 centimeters (cm)
depth and depths higher than 20 e¢m for shorter periods of time (Harms

et al., 1980). However, seedlings establish only when soils are moist,
but not submerged (Demaree, 1932). If soils are allowed to dry out for

3 months or more, cypress will survive, but cypress seedlings will not be
able to compete successfully with fast-growing hardwoods, and the cypress
wi%l be replaced by less flood~tolerant hardwoods (Conner et al., 1981).
Cypress is favored, thenm, by long periods of submergence with occasional
periods of drawdown during which new seedlings establish on so0il neither

dry nor submerged, but moist.

Melaleuca--Some of the largest natural strands of melaleuca are in Lee
County, one of the two counties where Melaleuca originated in Florida
(Cost and Craver, 1980). Although Melaleuca frequently invades land
following alterations in drainage and other disturbances to natural
vegetation, Woodall (1980) reports that Melaleuca is well adapted to both
disturbed and undisturbed habitats in southern Florida. For this reason,
its presence and/or increase is not necessarily attributable to habitat
alteration. The tree is very fire-tolerant and sheds seeds after a burn.
It tolerates flooded conditions by producing a fibrous sheath of "water

roots" from the base of the trunk to high water level (Myers, 1983).

5-3
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Favorable sites for establishment are those where soils remain moist to
saturated, but rarely submerged during the 4- to 6-month wet season
(Myers, 1983). Ecotones between pine flatwoods and cypress strands are

especially susceptible to Melaleuca establishment (Wade et al., 1980).

South Florida Slash Pine--South Florida slash pine is the dominant

species in south Florida flatwoods. It tolerates widely fluctuating
moisture conditions. Pines regenerate well on the marging of ponds and
typically expand into partially drained cypress strands (Wade et

al., 1980). South Florida slash pine is extremely fire tolerant, in
contrast to the northern variety of slash pine. Fire suppression can
result in replacement of flatwoods by hardwood forest (Wade et al.,

1980). Pines will not tolerate long periods of submergence.

Any change in hydroperiod due to shallow aquifer pumping should result in
increased establishment of Melaleuca and slash pine and decreased

establishment of cypress.

5.3 METHODOLOGY

5.3.1 Transect Location

Seven permanent transects were established in locations throughout the
strand at various distances from the wells., A 3- to 5-ft high wooden
stake marked with the transect number was placed at the upland end of

each transect, except Transect 7.

The wooden stake marking Transect 7 was placed at the wetland end of the
transect for easier visibility. The stakes were painted red and yellow,
Trees near each stake were spray painted as a guide to its locatiom for
future monitoring. Each transect was established across the ecotone of
the swamp edge and was 80 to 100 meters (m) long. Transect locations are

shown in Figure 5-1.

5=4
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5.3.2 Quadrat Sampling

Consecutive quadrats, 5 m X 5 m, were delineated along the transects.

The stake marking each transect represented the northeast corner of the
first quadrat for Transects 1, 2, 3; the northwest cormer of the first
quadrat for Transects 4, 5, 6; and the northeast corner of the last
quadrat for Transect 7., Adult trees (>3 m in height) and juvenile trees
( 3 m in height) of the three indicator species were counted separately
i; each quadrat so that changes in recruitment of young trees as well as

survival of mature trees could be monitored.

In addition, the length of each distinect plant association along the
transect was measured so that any future changes in understory vegetation
can be determined. Understory associations varied widely between

transects because moisture conditions varied throughout the strand,

5.4 RESULTS

Plant species that occurred in the transects are listed in Table 5-1.

The length of the plant associations along each transect and the number
of juvenile and adult pine, Melaleuca, and cypress trees in each
association are summarized in Table 5-2. There are indications that the
strands have already been altered by human activities, Bordering
agricultural fields have been drained. Charred tree trunks weére observed
throughout the strand and adjacent flatwoods. Large strands of Melaleuca
occur along the southern boundary road and the eastern portion of the
section. Individual melaleuca trees were scattered in the flatwoods and

at the pine-cypress ecotone of the strand.

However, the strand itself is healthy, and the abundance of juvenile
cypress trees indicates active regeneration. The transects were
deliberately located in areas with few Melaleuca trees, but even where
Melaleuca was absent from quadrats, all areas had at least a few

Melaleuca trees in sight of the quadrats,
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Scientific Name

Common Name

Melaleuca quinquenervia

Pinus elliottii var. densa

Serenca repens
Stillingia aquatica
Taxodium distichum
Sabal palmetto
S8agittaria lancifolia
Thalia geniculata
Utricularia spp.

Aster caroliniensis
Bacopa carcliniana
Bacopa monnieri
Blechnum serrulatum
Boehmeria cylindrica
Centella asiatica
Hydrocotyle umbellata
Hyptis alata

llex cassine

Myrica cerifera
Panicum hemitomon
Polygonum hydropiperoides
Pontederia lanceolata
Proserpinaca palustris
Rhynchospora divergens
Rhynchospora tracyi
Cladium jamaicenge
Hypericum spp.
Ludwigia repens
Hydrolea corymbosa
Cuphea carthagenensis
Baccharis halimifolia
Commelina gigas

Cajeput

Slash Pine

Saw Palmetto
Queen's Delight
Bald Cypress
Cabbage Palm

Alligator Flag
Bladderwort

Fragrant Bacopa
Water Hyssop
Swamp Fern
Button Hemp
Coinwort
Pennywort
Bittermint
Dahecon Holly
Wax Myrtle
Maidencane
Smartweed
Pickerelweed
Mermaid Weed
Beak Rush

Beak Rush
Sawgrass

St. Johns wort
Ludwigia

Sky flower
Cuphea
Groundsel tree
Climbing dayflower

Source: ESE, 1985.
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Table 5-2. Vegetation in Transects Along Cypress Strand Ecotone
Number of Trees
Transect Understory - Length of Pine Melaleuca Cypress
Number Plant Association Association (m) A* J* A J A J
1 Serenoa repens 15 5 1 0 0 0 0
Cladium-Blechnum 60 2 1 0 5 61 27
Panicum hemitomon-Bacopa 10 0 0 0 0 11 2
Hydrolea-Aster 15 0 0 0 H 29 29
2 Panicum hemitomon-Blechnum 40 1 0 0 0 71 74
Cladium 60 0 H ] 0 79 237
Bacopa
3 Panicum hemitomon-Blechnum 30 0 0 0 0 48 155
Baropa 20 0 0 0 0 56 294
Hydrolea~Panicum hemitomon
Ludwigia repens 35 0 0 0 0 67 343
4 Hypericum~Centella- 50 6 1 0 1 7 13
Ludwigia~-Hydrolea-Pontederia 50 1 0 0 0 45 373
5 Hypericum-Aristida 40 5 6 0 0 14 23
Blechnum-Ludwigia 60 5 5 0 0 57 153
6 Centella-Cuphea 10 2 0 1 1 8 8

Cuphea-Ludwigia 70 0 0 1 0 152 122
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Table 5-2. Vegetation in Transects Along Cypress Strand Ecotone
(Continued, Page 2 of 2)
Number of Trees
Transect Understory Length of Pine Melaleuca Cypress
Number Plant Association Association (m) Ax J* A J A J
7 Blechnum—-Baccharis— 50 1 3 0 0 52 22
Ilex cassine
Ludwigia-Panicum hemitomont 35 0 o 0 0 7 30

Hydrocotyle

*A = adult tree (>3 m height).
J = juvenile tree (<3 m height).

tCommelina gigas (Climbing dayflower) is in this association.

Source: ESE, 1985.

It is listed by Ward (1978) as threatened.
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The understory associations varied between transects because areas of the
strand differed widely in hydroperiod. Some areas of the strand were
flooded in the center and bore aquatic species such as pickerelweed

(Pontederia lanceolata), arrowleaf (Sagittaria spp.), and alligator flag

(Thalia geniculata). Other areas were dry from the east to the west

edge, and wetland species were mixed with weedy species. Transects were
not established in these dry areas, because changes in hydroperiod due to

shallow aquifer pumping would have little effect.

Wet prairies west of the strand contained 0.2 and 0.5 m of water at the

time of survey. Stillingia aquatica and shrubby Hypericum spp. were

scattered through the prairies. Hydrolea corymbosa, alligator flag,

pickerelweed, and other wetland species dominated prairie communities,
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6.0 RECOMMENDATIONS
6.1 OPERATION PROGRAM

6.1.1 Normal Conditions

The edges of the cypress strand are the areas most sensitive to impacts
resulting from pumping of the shallow aquifer, Any proposed pumping
schedules should be designed to maintain the same frequency and durationm
of ground surface submergence and soil saturation that currently exists.
Changes to the frequency or duration of the hydrologic regime will alter
the competitive balance between upland and wetland species, permitting
pine and Melaleuca to invade the transitional wetland zone, and causing
changes in the understory associations as well. However, the depth of
submergence may be safely altered in such a way that adverse impacts are
eliminated. Maintenance of a minimum depth of water during the wet
season such that saturated soil conditions are maintained at the outer
edges of the transitional wetland zone or that a minimum depth of 1 ft of
water is maintgined in the central, wetter areas (whichever is greater)
would ensure the continued vitality of the wetland. Water in excess of
this level may be considered available for use through withdrawals from

the surficial aquifer.

This concept is shown in Figure 6-1. The edges of the transitional zone
should be established by an ecologist and the elevations of these points
determined by a surveyor. Theoretically, the two edges should be at the
same elevation. The surveyor would then determine the average elevation
of the center of the wetland. The higher of the two elevations would be

used as the control elevation for pumping.

A practical means for implementing the desired control of pumping is to
use a reference point equipped with a staff gage as the basis for pumping
decisions. When water levels rise above a control elevation, pumping may
begin. When water levels recede below this level, pumping should stop.
The recommended location for such a control point is at the upstream end

of the strand where it enters the well field (see Figure 6-2).
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The following steps should be undertaken to establish the operating
program:
1. Define the outer edges of the transitional wetlands by a
vegetative survey conducted by an ecologist,
2. Determine the elevation of the wetland edges established in
Step 1 by surveying,
3. Establish the average ground surface elevation in the wetland
and add 1 ft,
4. Install a staff gage, as shown in Figure 6-1, and indicate on
the gage the greater of the two elevations determined in Steps 2
and 3,
5. Monitor water levels at the staff gage and begin pumping when
water levels exceed the control elevation, and
6. Stop pumping when water levels recede below the control

elevation,

Implementation of Steps ! through 6 described above would ensure proper
control and meet the objective of minimizing adverse impacts to the

ecology of the area.

Under normal conditions with the assumption of constant head throughout
the well field, the period of allowable pumping would correspond to the
annual wet season, and the impacts would be those discussed in

Section 4.2, Under such conditions, all pumps should be available for
use, not just those near the cypress strand. However, due to the
variability of rainfall and the resulting water levels, the defined wet
season (June to September) should not be used as an inflexible guide to

pumping.

6.1.2 Drought Conditions

Periods of lower than average rainfall can occur during the annual dry
season. These periods can correspond to periods of high demand from the
service area. At such times, it may be necessary to withdraw from the

surficial aquifer to maintain a minimum level of service.
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Table 6-1 presents an operation schedule showing the effects of pumping
several different well combinations in order of increasing impact. One
or more of the combinations could be selected for potential
implementation under drought conditions. The Hantush (1960) model was
used to simulate the drawdown at the cypress slough after 120 days of
pumping with the given well combination. Well numbers correspond to
those in Figure 6-2, with the initial pumped well being No. 16, in the
extreme northeast corner of the well field., Wells are added from east to
west, alternating flow rates between 200 gpm and 500 gpm as necessary to
minimize drawdown. The maximum total flow rate (QTr) obtainable without
exceeding a calculated drawdown of 1 ft at the slough is 2,000 gpm

(combination No. 13).

The maximum allowable impact to the slough is one criterion governing
selection of a well combination, For example, if limiting drawdown in
the slough at 120 days to 0.5 ft were desired, only combinations up to
and including No. 7 should be used. The impacts could be reduced further
by initiating the emergency withdrawals with the lowest numbé;ed
combination that will meet the demand. If initially only 200 gpm afe
required for supplemental water, Well 16 could be operated at 200 gpm,
and the number of wells and flow rates increased up through combination
No. 7 as the demand increases. This would delay the time at which 0.5 ft

of drawdown is experienced at the slough.

Increased economic efficiency could be obtained by keeping the required
number of wells to a minimum. Continuing the previous example, use of
only Wells 15 and 16 would allow a 4-stage pumping sequence (combinations
No. 1, 2, 3, and 6) while maintaining a drawdown of less than 0.5 ft.
Therefore, if well field development is accomplished in stages over a
long period of time, initial well placement should begin at the east end

of the well field to secure the necessary emergency water source.
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Table 6-1. Pumping Combinations and Drawdown at Slough for Drought
Conditions After 120 Days
Combination
Number Well(s) Qi (gpm) Qr (gpm) s (ft)
1 16 200 200 0.09
2 15, 16 200 400 0.19
3 16 500 500 0.23
4 l4-16 200 600 0.28
5 14-17 200 800 0.38
6 15, 16 500 1,000 0.47
7 13-17 200 1,000 0.48
8 13-18 200 1,200 0.58
9 12-18 200 1,400 0.69
10 14-16 500 1,500 0.70
11 12-19 200 1,600 0.80
12 11~19 200 Al,800 0.91
13 14-17 500 2,000 0.95
Note: Qr = Qj * Number of wells.

Scurce:

ESE,

1985.
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6.2 MONITGRING PROGRAM

The monitoring program consists of two parts: (1) moniteoring of
ecological parameters, and (2) monitoring of the hydroperiod. Use of
both ecological and hydrological measures to monitor long~term effects
will adequately assure the identification of adverse impacts should any
result. Short-term effects on surrounding lands and other water users

will be minimized by adherence to the recommended operation program.

6.2.1 Ecological Monitoring

Annual monitoring should be conducted in summer, particularly for the
first 5 years of pumping along the permanent transects established for
this survey. Any changes in speciés abundance or composition indicating
an invasion of upland species should lead to a re~examinatioan of pumping

procedures to reduce the impact of withdrawal on the wetland species.,

The nearby wet prairies should also be examined for invasion of pines and
other upland species. At the end of 5 years, the results of the annual
surveys should be reviewed, along with rainfall records, to indicate
whether the weather conditions were typical and to determine if shallow
aquifer pumping can be conducted without long-term impact to the

overlying and adjacent wetlands.

6.2.2 Hydroperiod Monitoring

Monthly water-level data should continue to be collected at Well L-1999
and added to the stage duration curve shown in Figure 2-13., A long~term
downward shift in this curve may indicate a significant impact upon the
hydroperiod. For example, currently 70 percent of the time an elevation
of approximately 22.5 ft msl is equaled or exceeded. If this were Lo
change due to pumping impacts, the elevation at 70 percent would
decrease. However, the stage-duration curve should only be used as a
secondary check on the ecological monitoring. This is due to the
collection frequency of the stage data, which is monthly rather than
daily and, therefore, only a partial duration series. Full series are
preferred for duration curves (Linsley, Kohler, and Paulhus, 1958).
Therefore, this type of frequency analysis should only be used as a
long-term indication of possible impacts.

6-8
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WATER USE PERMIT



é &

Rev. 11778 South Florida
Water Management District
Re-Issue

WATER USE PERMIT NO. _s-oosoa

(NON-ASSIGNABLE)

DATE ISSUED:  Mav 13. 19232 EXPIRATION DATE May 13, 1992

AUTHORIZING:  THE CONTINUATION OF AN EXISTING USE OF GROUHDWATER FROM THE
UPPER HAUTHORN, TAMIAMI ZOME IT AND UATER TABLE AQUIFERS FOR
PUBLIC WATER SUPPLY WITH AN ANNUAL ALLOCATION OF 3.348 BILLION

GALLONS.
LOCATED IN: LEE COUNTY, SECTION __ TV/P. 45,465 RGE.23,24 ,25F
ISSUED TO: Florida Cities Water Company

South Lee County Svstem

(Cypress Lakes and Green Meadows Hellfields)
P.0. Box 5846

Sarasota, Florfda 33579

This Permit is issued pursuant to Application for Permit No. - dated d +19  wa  for the Use of Water as
specified above and subject to the Special Conditions set forth below. Szid spplication, including al} plans and specifications attached
thereto, is by reference made a pasrt hersof.

Upon written notice to the permitee, this permit may be temporaridy modified, or restricted under a Declaration of Water Shortage ot a
Declaration of Emergency due to Water Shortage in accordance with provisions of Ch. 373, Fla. Statutes, 1973 and applicable rules and
regulations of the South Florids Wuter Management District,

This Permit may be permanently or temporarily revoked, in whole or in part, for the violation of the conditions of the permit or for the
violation of any provision of the Water Rescurces Act and regulations thersunder.

This Permit does not convey to permittee any property rights nor any privileges other than those specified herein, nor relieve the permittoe
from complying with any law, r lati or requi t affecting the rights of other bodies or agencies.

SPECIAL CONDITIONS ARE AS FOLLOWS:
SEE SHEETS 2, 3, 4 AND 5 OF 5 - 28 GROUNDWATER SPECIAL CONDITIONS.

FILED WITH THE CLERK OF THE SOUTH
FLORIDA WATER MANAGEMENT DISTRICT

ON > ~//~S~2 -,

BY Lﬁ#ﬂs{‘
DEPUTY CLERK
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PERMIT NO. 36-00150-W
SHEET 2 QF 5

LIMITIHG CONDITIONS

APPLICATION FOR AN ASDITICRMAL SLLDTATIZN I3 “OTIFILATION ™40 BE MARE
AT ANY TIME,

THIS PERMIT SHALL EXPIRE 15 YEARS Fa0M =5 177 OF [3SUANCE.

MAXIMUM DAY WITHDRAWALS SHALL SATISFY T=E FOLLOWING CONDITICH:

A, MAXIMUM DAY WITHLRAWAL SHALL NOT £X0ZED 17.03 MGD,  MAXIMUM
DAY WITHDRAWAL SHALL NGT ZXCEED 1,5 MG5 FGR ThE CYPRESS LAKES
WELLFIELD AND 15.53 MGT FOR 7HE GPEEN “EADOWS WELLFIELD.

PERMITTEE SHALL SUBMIT T2 THE GISTRICT CC2{E% OF THE MONTHLY 0.E.R. WATER
TREATMENT PLANT REPQORTS.

THE REPORTS SHALL BE SUBMITTED ON A MONTHLY BAS!S FOLLSWING THE MONTH OF

RECORD. PERMITTEE SHALL BEGIN SUBMITTTSN REPSATS 1% THE MOnTH FOLLOHI\G

THE MONTH OF PERMIT ISSUANCE, REPQRTS SHALL EZ LEGIBLE, AND THE WATER USE
<

PERMIT NUMBER SHALL BE ATTACHED TQ ALL ZEPQRTS

¥

IN THE EVENT OF A DECLARED WATER SAQRTAGE, wATER wITACRAWAL REDUCTIONS
SHALL BE MADE AS SPECIFIED BY T45E DISTRICT.

PERMITTEE SHALL MITIGATE ANY ADVERSE IMPAL? CAUSED B8Y WITHCRAWALS ON LEGAL
USES WHICH EXISTED AT THE TIME OF PERMIT APPLICATION, OCISTRICT RESERVES
THE RIGHT TO CURTAIL FUTURE PUMPAGE RATES IF PUMPAGE CAUSZS AN ADVERSE
IMPACT ON LEGAL USES OF WATER WHICH EXISTED AT ThE TIME OF APPLICATION.
ADVERSE IMPACTS ARE EXEMPLIFICD BY BUT HGT LiMiTED TO THE FOLLOWING: 1)
REDUCTION IN WELL WATER LEVELS RESULTING % A REDUCTION GF 105 IN THE
ABILITY OF AN ADJACENT WELL TO PRODUCE WATER AN ACJACENT WELL MAY BE A
DOMESTIC WELL, LAWN IRRIGATION WELL, PUBLIC WATER SUPPLY WELL, ETC.) 2)
SIGNIFICANT REDUCTION IN WATER LEJELC [N AN ADJACENT WATER BODY SUCH AS A
LAKE, POND, OR A CANAL SYSTEM, RESULTING IN A SIGNIFICANT IMPAIRMENT OF
THE USE OF WATER IN THAT WATER BODY, 3) SALINE WATER INTRUSION OR INDUCTION
OF POLLUTANTS INTO THE WATER SUPPLY OF AN ADJACENT WATER USE RESULTING [N
A SIGNIFICANT REDUCTION IN WATER QUALITY

PERMITTEE SHALL MITIGATE ANY ADVERSE IT” T ON-STTD LAND USE WHICH

EXISTED AT THE TINE Of APPLICATION, AS - 23.\"GUEiLg QF WITRIRAWALS
PERMITTED HEREIYN TO THE SATISFACTION °F T-f LISTRICT. THE SISTRICT
RESERVES THE RIGHT TO CURTAIL FUTURE PU 9"“ RATZS TF INCREASED W!ITh-
ORAWALS CAUSE AN ADVERSE [MPACT 0N LAND COSE WHICH EXISTZD AT THE TIME

OF APPLICATION, ADVERSE IMPACTS ARE EXEMPLIFIED BY BUT NOT LIMITED TC THE
FOLLOWING: 1) SIGNIFICANT REDUCTION I3 WATER LEVELS IN AN ADJACENT WATER
BODY SUCH AS A LAKE, POND, OR CANAL SYSTEM WHICH IS NOT BEING USED AS A
SOURCE OF WATER: 2) LAND COLLAPSE OR SUBSIDENCE CAUSED BY REDUCTION IM
WATER LEVELS; 3) DAMAGE TQ CROPS AND QTHER TYPES OF VEGETATION, THE ELIMINA-
TION OF NHICH WOULD CAUSE FINANCIAL HARM TC THE LANDOWHER '

THE ANNUAL ALLOCATION SPECIFIT. hEQ”IN 5 WOT A GUARANTEIE ETTHER THAT THE
WATER IS AVAILABLE OR THAT THE ANNUAL ALLOCATION WILL NOT PRADUCE AN ADVERSE



10.

11.

12.

13.

14.

15.
16,

17.
18.

IMPACT, BUT REPRESENTS THE BEST EVALUATION Iv TH

DATA. THE ALLOCATION MAY BE SUBCECT

ACTIVITIES SPECIFIED HEREIN DEMONSTRATL A% ATVERS:
ADVANCE OF THE SALINE WATER [NTERFACZL.

IF THE PERMITTEE WILL NOT S0AVD A N
FOR WHICH THE ANNUAL ALLOCATION WAS 7

BE SUBJECT TO MODIFICATION.

r

RL=to0JUL

PERMIT NO. 36-00150-

. SHEET 3 OF §

W

£ OISTRICT STAFF OF AVAILABLE
TOOL-ANGD IF THE RE SULTS OF MONITORING
St iMPACT OR SIGNIFICANT
TMALD LGLATIN WITHIN THE SERYILE AREA
LaTed, T ANNUAL ALLOCATIAN MAY

ONE MONTH PRIOR TO NEW WELL CONSTRUCTICW, PEAMITTZL SHALL SUBMIT TC THE
DISTRICT FOR APPROVAL ALL OF THE FOLLOWING ITEMS FOR ZACH PROPOSED WELL:
PROPOSED DEPTH OF WELL, PROPOSED DEPTH OF bﬂST\J LCCATION OF CTHER WELLS
WITHIN 300' OF PROPOSED SITE, MAP QOF PRUPOSED S.'C. INSTALLED CAPACITY,
EVALUATION OF IMPACT OF WITHDRAWALS FROM THE SIT: QN EXISTING USES ANO LGCA-

TION OF ALL SOURCES OF POLLUTION WITHI

SINGLE FAMILY DWELLINGS).

N300 (EXCLUDING SEPTIC TANKS FOR

PERMITTEE SHALL PERFORM SPECIFIC CAPACITT TESTS ON ALL NEW WELLS WITHIN

ONE MONTH OF CONSTRUCTION. THESE DATA SHALL BE SUBMITTED 70 THE DISTRICT
WITHIN ONE MONTH. PERMITTEE SHALL SUBMIT T:i PUMPING RATE, DURATION OF ThE
TEST AND THE ORAWDOWN AT THE END OF ThE TEST.

NEW WELL CONSTRUCTION OR MODIFICATIGN CF EXISTING WELLS SHALL BE PERFORMED

PER FAC 17-21 AND 17-22, NEW WELL OR MODIFICATIONS OF EXISTING WELLS SHALL
BE UNDER THE DIRECTION ANC UNDER THE SUPERVISION QF A WATER WELL CONTRACTOR
LICENSED BY THE FLORIDA DEPARTMENT QF ENVIRONMENTAL REGULATION. PERMITTEE

SHALL OBTAIN A DER WELL CONSTRUCTION PERMIT PRIOR TO CONSTRUCTING A WELL.

THE DISTRICT AND THE DEPARTMENT OF EMVIRCONMENTAL REGULATIOM SHALL BE MGTIFIED
AT LEAST 5 DAYS PRIOR TO THE CONSTRUCTION OF PROPCSED WELLS.

PERMITTEE SHALL SUPPLY THE FLORIDA BUREAU CF GEOLOGY AND THE SGUTH FLCORIZA
WATER MANAGEMENT DISTRICT WITH DRILL CUTTINGS FRCM ANY NEW WELLS. THE
CUTTINGS SHALL BE COLLECTED EVERY FIVE FEET CR ZVERY FORMATION CHANGE, WHICH-
EVER COMES FIRST. SAMPLE 3AGS SHALL BE PRGVIDED BY THE PERMITTEE. ONE WELL
SHALL BE RESISTIVITY AND GAMMA-RAY LOGGED IF THE WELL IS CONSTRUCTED USING
MUD-ROTARY TECHNIQUE AND ONLY GAMMA-RAY LOGGED IF THE WELL IS CONSTRUCTED

BY ANY OTHER METHOD. LOGS AND LNCATION MAPS OF ThE WELL SHALL BE SENT TO BOTH
RUC-

THE DISTRICT AND THE BUREAU OF GEOLOGY WiTHIN ONE ”OVTF QF THE DATE OF CORST

TION. CUTTINGS SENT TO THE DISTRICT S=IULL aE SENT
T A PALM BEACH, FLORICA 33402.

RESQURCE CONTROL DEPARTMENT: SFWHD,
THE ADDRESS OF THE FLORIDA SUREAY uF
OF GEOLOGY, 903 W. TENNESSE®, TALLAKA

A DRILLER'S WELL CCOMPLETION REPORT FOR
DA~

TO THE DISTRICT WITHIN GNE MONTH OF

P.

WATER USE DIVISION,

0
SIGLOGY IS AS FOLLOWS: FLORICA BUREAY
SSec, FLORIDA 32304

SOURCE CLASSIFICATION IS GROUNDWATER FROM THE TAMIAMI (LEHIGH ACRES SANCSTON
AQUIFER, UPPER HAWTHORN AQUIFER, AND SURFICIAL AQUIFER, -

USE CLASSIFICATION IS PUBLIC SUPPLY.

THE DIRECTOR OF THE RESCURCE CONTROL DEF T TMENT QR HIS AUTHORIZED REPRESE'-

TATIVES SHALL BE PERMITTED 70 ENTER,

INSPEeT AND G3SERVE THE PUBLIC WATER

Ew OR MODIFIED WELLS SHALL BE PROVIC
E OF WELL CONSTRUCTIGN OF MODIFICATION,

Ll

£0

£,
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20.

21,
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24,

25,

26.

27.

RE-ISSUE
. . PERMIT NO. 36-00150-W
SHEET 4 OF 5
SYSTEM UPON DISTRICT STAFF IDENTIFICATION IN ORDER TO DETERMINE COMPLIANCE
WITH SPECIAL CONDITIONS.

PERMITTEE SHALL NOTIFY THE DISTRICT OF ANY CHANGE IN SERVICE TERRITORY OR
AREA WITHIN 30 DAYS OF THE CHANGE IN BCUNDARY,

PERMITTEE SHALL DETERMINE "UNACCOUNTED FOR" DISTRIBUTION SYSTEM LOSSES IF
THE PERMITTEE DISTRIBUTES WATER WITHIN ONE MILE GF SURFACE SALINE WATER.
LOSSES SHALL BE DETERMINED FOR THE ENTIRE DISTRIBUTION SYSTEM ON A MONTHLY
BASIS, PERMITTEE SHALL DEFIME THE MANNER IN WHICH "UNACCOUNTED FOR" LOSSES
ARE CALCULATED. DATA COLLECTION SHALL BEGIN WITHIN SIX MONTHS OF PERMIT
ISSUANCE. LOSSES SHALL BE SUBMITTED TO THE DISTRICT ON A YEARLY BASIS FROM
THE DATE OF PERMIT ISSUANCE WITH NO DATA SUBMITTED MORE THAN ONE MONTH AFTER
EXPIRATION OF THE ONE YEAR PERIOD.

IF ANY CONDITIONS OF THIS PERMIT ARE VIOLATED, THE PERMIT SHALL BE SUBJECT
TO REVIEW AND POSSIBLE REVOCATION AND MODIFICATION, OR ENFORCEMENT ACTION.

PERMITTEE SHALL RECORD PUMPING VOLUMES FROM EACH OF THE GREEN MEADOWS WELLS
ON A MONTHLY BASIS. THE RECORDED DATA SHALL BE SUBMITTED TO THE DISTRICT EVERY
MONTH STARTING THE MONMTH FOLLOWING PERMIT ISSUANCE.

PERMITTEE SHALL RECORD DAILY RAINFALL AT THE GREEM MEADOWS WATER TREATMENT
PLANT SITE. THE RECORDED DATA SHALL BE SUBMITTED TO THE DISTRICT EVERY MONTH
STARTING THE MONTH FOLLOWING PERMIT ISSUANCE.

PERMITTEE SHALL LIMIT AMNUAL WITHDRAWALS FROM THE CYPRESS LAKES WELLFIELD

TO 0.55 BGY (1.5 MGD) AND ANNUAL WITHDRAWALS FROM THE GREEN MEADOWS WELLFIELD
TO 2.898 BGY (7.67 MGD}. WITHDRAWALS AT GREEN MEADOWS SHALL BE MADE FROM THE
TAMIAMI ZONE 11 AQUIFER AND SURFICIAL AQUIFER; HOWEVER, WITHDRAWALS FROM
TAMIAMI ZONE IT AQUIFER SHALL NOT EXCEED 6.0 MGD ON AN AVERAGE DAY BASIS,

AND WITHDRAWALS FROM THE SURFICIAL AQUIFER SHALL NOT EXCEED 4.0 MGD ON AN
AVERAGE DAY BASIS. PERMITTEE SHALL PROVIDE METERIMG IN ORDER TO BE ABLE TO
TABULATE WITHDRAWALS FROM TAMIAMI ZONE I1 AND SURFICIAL AQUIFERS SEPARATELY.

WITHIN TWO YEARS OF PERMIT [SSUANCE, PERMITTEE SHALL CONDUCT AN ENVIRONMENTAL
IMPACT ASSESSMENT OF WITHDRAWALS FROM THE SURFICIAL AQUIFER ON CYPRESS AREAS
IN THE GREEN MEADOWS WELLFIELD AREA. THE ASSESSMENT SHALL DETERMINE THE
BACKGROUND HYDROPERIOD OF THE AREAS, THE DEGREE TO WHICH THE CYPRESS AREAS
ARE INTERCONNECTED HYDROLOGICALLY WITH THE SURFICIAL AQUIFER, AND POTENTIAL
IMPACTS RESULTING FROM WITHDRAWALS. THE ASSESSMENT SHALL ALSO RECOMMEND A
MONITORING PROGRAM FOR EVALUATING IMPACT, AND A WELLFIELD OPERATING PROGRAM
FOR SURFICIAL AQUIFER WELLS TO MINIMIZE OR OFFSET ADVERSE IMPACT. PERMITTEE
SHALL SUBMIT A PROPOSAL TO THE DISTRICT OUTLINING THE METHOD AND SCOPE OF

THE ASSESSMENT WITHIN THREE MONTHS OF PERMIT ISSUANCE.

WITHIN ONE YEAR OF PERMIT ISSUANCE, PERMITTEE SHALL PERFORM AN AQUIFER
PERFORMANCE TEST OF THE SURFICIAL AQUIFER AT THE GREEN MEADOWS WELLFIELD.
PERMITTEE SHALL SUBMIT A PRELIMINARY PROPOSAL FOR THE TEST PROGRAM TO THE
DISTRICT WITHIN SIX MONTHS OF PERMIT ISSUANCE.

PERMITTEE SHALL DEVELOP A PEZRFORMANCE MONITORING PROGRAM FOR THE GREEN
MEADOWS WELLFIELD. THE PURPOSE OF THE PRCGRAM SHALL BE TC DETERMINE THE
EFFECT OF WITHDRAWALS FRCM GOTH THE TAMIAMI ZONE 11 AMD WATER TABLE AQUIFEPS
ON REGIONAL HYDROLCGY, AND TO FURNISH THE CISTRICT WITH SUITABLE INFORMATION
TO USE IN EVALUATING FUTURE REGUESTS FCr INCREASES IN ALLOCATION IN SUPPORT

QF FUTURE AQUIFER TESTING.



28.

RE-ISSUE
PERMIT NO. 36-00150-W
. SHEET 5 OF 5

PERMITTEE SHALL CONTINUE TO IMPLEMENT ThHE EXISTING SALT WATER INTRUSION

MONITORING AND MANAGEMENT PROGRAM AT Tif CYPRESS LAKES WELLFIELD, AND
THE MULTI-DEPTH POTENTIOMETRT/ LEAD MONITOR!NG PROGRAM AT GREEN MEAGOWS
WELLFIELD.



APPENDIX B
WELL LOGS



fer? BURFACE CASING, CASING. AND LINER MATERIAL:
i !ﬂ T Y ™ Oatin) Ireom] To [Scheme| .
& i L0 T L R T T R L O v
3 73 jt‘/ 26 =

i

P ¥ VP

—lo

-5 mdpan

B i

PRI U T1 Y S )

g

. UTATH OF VEORWDR -
'Wot ENVINONMENTAL REGULATION

W!l.l. MET!ON REPORT

w Comruetion [ |
1] Dvaperuny | | Plugpmy
1] Qv

WELL Lm“m
2 of Sectien

.MCQ'D""’"
—_

n:uunnuon- wﬂm (1 Cotou Yot | [ ot | ) Aueer
Others

¢

.U}%(“: .

SKETCH LOCATION OF WELL in retstion te locel Landmarts, “m
Tion Iram Pearet) 10w, obd, OF Sthar point.

'GEOPHYSICAL LOGS: Type:

WELL LOG

Oawth {#r.)

Aran

Te

d

19

19

23

/'7.'

i [l ene || Bervera

L [ —
S LT Mesion Dogs. | ) vSGE (o Duner

ﬁl-rﬁ- 1) Colorast PP Suigtwr || Satty 1] lton [ ! Gtier

:} ‘Condurtese tieremnens [T T T [ [ ] U4 enede [ T7ISTT

. Wadnen o [T] teme CDW
DR CHCOM Carlieness
wuomnr liINe {1 ¥Ym [ 1T
- s | | Naterel Sy ¥ T .
" h-—-—ﬂd—.m—aﬁ [ Thows~ - - (R
b ﬂ-iwll-nlv 11 Guiter ux 1 1 Cutiont Mavwe

Llo"'h'llfmmuv ] Yanwprn Surmtre || Other

Ih-n-l,MWuuumD =B- 013
i _n—u-.mu-[] O-CT 13
L u’u Hews A a.rm.
g“ﬁhm D:ED‘”'"-"' o Oroveiguen
;mh-lqn.mqu
Fu () Avew [] Setew Lind Surturs
-; """"“"""""'CDJ"- (1 ABewe {}Gelow WEL

. ﬂl.l. EOUIPMENY:

L1 0sen (] Caomon || Vaived

o b . Puve ] T v Pump

".'l\-ﬁ-n- | T Commivgat | ) Cyiingar | ] Jov |} Submersible
R I Turbing. (! Other
‘_’l-n || Qusst [ ] Rioeree [ ) Gasating | } Oitae:
-"—"'—le L]l jemuwm[ T T 1T Jorm

Iriomion osen (LT
un Form L7-1.213¢2, E£ffective Sovember 33, 983

et TR

Towl Fa.

1) Sroken Shatt =¥ Tienomane | | Other:

Fratuting Zors Maverisl; | | Sod un

Ton of Praaueing Zens
1 | Dvsit Cuitvgm Somt e Bureen

e, mumzmm
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STEP DRAWDOWN TEST DATA TABLES
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FUMP STAPTING DATE
PUMP STOPPING DATE

FLAPSED TiIwc
T
(MINUTZS)

Ll R e L LS

19, 1984)

l"-‘

3122.€8
3183.68

z 242348
H 2683.60
T 35434638
! 3£03e68
M IEETLER
I 3I723.K8
! 378362

e ne sy
—
PO

FREZSURE

‘PSI

22,4282
22,3942
22.388¢
22,2840

JUL 17,
JUL 23y

CHANGE

1824
1934

CRISSUFE
(®S1)

-y S -

z .haﬁ—.

« 2844
.?619

«2637
—.‘66“
TaBETR
242583
T«2565
Pef4g4
CeRB2C
CeRU4ZT
JeR434
TLR423273
J+£8231
N.854&F%
fafK20
Tet664
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TN CHANGE 1M

B BV I S o T )

(3 )

R N B IS |

B B Y

[ SIS IR R |

B )

-
=

g

cvn

s
oan e
LTI
e we

t2

T/Pawx?

(MTM/CAFT)

¢+ 2232438 C,
e ST IZRT .
e©T7312% )3
« 85235 335
210178F 1
«10326E J1
« 108258 21
10723 1
«12921F 1
111208 L1
«112123F 23
« 115158 21
«117158 21
¢11927T 31
«121118 &1
«123178 512
«125878% 3t



PIME TEST (DPAUGD MM DRAST)

PROJECT wazs s

18]

CELL CUvETR o we-z SARE
SARTHS (R) 46,17 FTIT
DISCHARGE (0) 12093,21 1

STATIC PRESSURF 2440729 o351

FUMP STARTING DATE f JUL 17y 1924 TIME = 14145132
FUMP STOPPING DATE ! JUL 23e 1924 TIME = 15138052
TIME ELAPSED TlIm® PRPESSURE  CHANGE IN CHANGE TN T/Rwe?2

T PRISSUFE HEAD
(MINUTES) (PSI (°sI) (FZET) (MIK/SAFT)

--— A TR I e e . LR Y - W -— L . L. ]

CJUL 174 1SR4

1474550 Ten2 22,5847 242850 ra1an Se7ETERT S
1a34521: Dels 23.R2£7 n,2425% T.5E9 TefEEL4LEaGl
1634522} 0435 22,7831 142877 N EE 4 felb6241F =03
14345232 Se52 23.7533 - TeX175 14722 De286417E=33
14345241 febf 22,733%¢ 5eX372 7778 Me322G4E-33
14745251 e 8% 22,7212 fe349¢g Lol T8 fal0176E-93
16546231 1eC2 .7091 " 3627 Ce827 Ce4804TE=23
lajegry: 1.18 21,6993 043715 fe8T "e55923IF =3
14145222 1e23 22,6091 2817 faf0] Tet20° 3033
14166231 1,52 2T.,6811 £.7857 r.a08 "eT1ETEE =73
14346243 1e68 2,678 Ne3QIX Ne927 N a7ST3IC 33
i1a348252 1488 22,6732 Ce40C6 feC24 2efT74260=23
14470 2.7 22,6644 0.4C064 G427 P 352 CF st
14307312 ZalR 27,6585 fe8123 Te95] TellZ12Cag?
16247221 2e25 22.6542 Cedl66 2,561 Jellli6E=C2
14847327 2.52 2%.6498 “a4214 £.971 Tellf%ar=-2a2
14847241 2.E° 22,884¢ fa423C T.578 Fel2601C 52
14247252 2485 22,6447 fe8261 ~acaz “ell4cat oo
142402701 T.02 2%,24"3 Cet398 n,2az Tel4232C0-7
latuzz: 7,18 22.e14F Tel363 1e076 MW lEfT2CalD
1647y TL,E7 27,3232 TLuIRE Teli2 AR R
414337 4,792 PR EDT2 Tel43TE 1l PelREriscarns
1624S203 4452 2x,c192 Te8815 1e7062 Ta21%485a)
14137201 5472 22,6177 Te4831 14748 N2l 8cans
1432131 €52 22,612¢ Te438Z 1eL57 "eCELTIE=L?
14171001 a2 22,6141 TetSET 1.:%4 Fe204747~"2
1413102 £ 72 2r.60RT Jelth2E 14767 mgITTETC .32
14:32¢:7; Tel? 2 A0A1 Ta3547 1772 Ne3I1: D
T433z17s TeB2 27 ,A0TS "e4632 14765 " IB5ZTr D
TayRze o .02 2T ,67%4 T AGRG 1701 TWXTRFAT L
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PIMZ TEIT (DRANDOIN DHASE)

'_"D"‘j:':CT " :?" =
FLL mprefoe 1o owvaoz B R LY
RADTES (R) . Leil FEZT
DISCYARGE (0 : 1287 5alY RV
STATIC PRESSURE . 2643728 PRT

PUMP STARTING DATE ! JUL 17, 1584 TIME = 1434585
FUMP STOPPING DATE & JuUL 20, 1984 TIME = 15152132

TIvE FLAPSED TIYS  PRESSURE CHANGE IN CHANGE I T/Exap
T PRESSURE HEAD
(MINUTES) (PST) (FST) (FEZT) (MTN/SCFT)

- - R e Y ) - - - e o wma - b de wm e W W e - ey -

fJUL 174 1984)

$3313L .57 2T.fLZE TebgE® 1.577 Te4 4T C
:S4371 CL02 22.6C17 TL.45691 le:92 CetZelcf=22
t34331 29.52 3«E215 2.8698 1a2R% Teb04F75C=100
HER RN 1002 2345973 L8725 1.G%2 Cad73IRE=12
:55:’."5 11.89 230594“ 6.4764 1.'*:'“9 ?-5237’”‘:'&2
R A 12«75 22 .520 8 Te88073 lel37 Te371I0EE -2
$38:78 12428 22.5908 T.GR2Q 1a12 Te£18ZEE -]

139:48 14,79 23.5917 2.4R272R 1eil® T e ELSRT =]

IR 154727 22,5872 Te482°9 l1o114 TeVl128Z2E=-2
NI - l16a"* 23.58772 Ce4829 le214 Te7ElLEF=T?
s2ege Telir 22.582¢% Q48272 l.124 Cof3T7T84C "2
PRI 18,0F 2Z2.584% T.485°% I.221 Tel 584 IF 32
tT4:3¢C 19,18 2Z.5827 Je48818 lelzg 0eClrET =22
HI RS 20eC0 22,5812 J¢4895 les12¢ TeT4912E=52
tLBLIS 21eCF 2Xa58R27 T4 881A 1.12%° Ta39eT2T AN
27825 Z22e2F 23587 ¢ Te4902 1.171 Teil&TED =21
IS 220 2T.5R12 Te4BFE le129 TLl1%C0{8F 21
MR 24427 22.5791 Tet517 la124 Tell3rzC=1
HF G- 25438 238767 Ne4=39 14138 TallAfag=32
lzinew 27677 2FL.B71F Teaz0n 1e1%1 Tal2TRSC T
M- 26412 27,8722 Te837E l.26¢ elITh4E -]
113221 21le33 22eTE8S TeTH1G la1518 Telaflefa
sle2:l IZ.3% 2Z.ET71% Tat237 t.1%1 CelfTRIT=T
S 18.25 2ZaFe 74 Te332 le181 TelB776C=01
22021 TT742F 22.0660 S48 lalen MalFeElC ]
tZ4c21 TEL2E 22.5R45 2.35812 l.1¢4 TalBFTLAC A
&2l 41.35 224553%¢ Se3071 lel7: TelBC428 -2
22812121 42,25 2143652 223085 lalcF TaF04RTI =l
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SESIECT =i ImaE
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SADTHE (') : 4he T FETT

TICSCHARRE (0} : 122837627 nPwm

STATIC PRESSURE : 24437°¢ PSI

PUMP STARTING CATE ! JUL 17, 1994 TIME = 14245310

PUMP STOPPING DATE ¢ JUL 2Ce 1984 TIME = 15227%:702
TIMF ELARPSED Tlwr PPESSURE  CHANGE IM CHAMGE IN T/Pwx2

T PRESSURE HEAD
(MIMUTES) (PST) (PST) {FEZT) (MIM/ZQFT)

--— - ad L -—-— - .- -k ey -
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tl=r 13402 22453456 T«B832g2
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sl 21%472 22.5388R e53345
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HE R 273.02 22.531" J«539¢
s42301 I0T.02 23.529¢ D¢E413
HE S-S | TI3.22 22.5154 fe3254
42 Te3L 2 235332 Te3376
S R 383."2 35254 Ge3352
LR 42Za° 22.E%22 fe5325
O S-A 4F T nZ 22.584,3 73202
sazns 483,72 22.84%4 ce5252
tifrty S13a.72 2%.C441 763287
HL - 547472 2345474 leB270a
sag2n: £l2e72 2X.5TRZ TeS2Z28
HLE- k! 63472 22.5232 C337¢
N 723422 2X.5240 teSbtR4
s43201 TRZ. 72 275164 Te5544
s430°01 R4Zal2 22,826¢ TeB60C
HE R Srx.,nz 2XZ.578F TeT6S2
HES FelLl Z22.574¢ Te3FET

D-13

[ » &« * 8 @

B3 S P R e bl e e et pos pa
-
(AR 3D MY PO RN O R

Ll
23 0 NI B RO e = )

PB DD AN D

Y DAY DD CI I Cr e e

A LT D ) Y oy

R I R B T S S I

Y O

LI}
L L - & T R TROR

% 5 9 " e 0 0 a9
B P MY s bd pb joa s [ I ST N RIS
MDD N O D

L I B I I T T T S
L R LTI IS I

B 0P

0~ & nn

(%) IR L W 5

inn)

Y L (N A M oy D DD D ] s

AN+ IO RE VIR, R R RN

NS ¥ 3

P MMl memman

N (e D
Y I RS LIV Y S W <Y

[N i B - P ALY B + O -y

BN S AN PV I TS ST PO
(N -0 (4 0 32N

LM i i am oo my g e

£ 0y i

[AJEE N s AU & RN R WP Y
MMM MmMmm¢mmm

=g
' (e

RS N Sl - BN ST ;|

]
LY O s €4

t:JC)(.'TUl-AI*D—‘HHI—lHHQ—JHhJ

LI B DY R T |
[ S B

L R W N W T I T I

LI
B IS B I

1

LI S I |

e )

(3]
REE I

0,

B T Y Y

L

3

%

)

Lt



ohime

- -
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SUMP TEST (DRAVDOWN FUASEY
PROJECT #e7ics
ELL tuteTa 1 oma-r SegE 80
FERTLE (9) : 8,7 FTET
TISC=APGE () . 12770, gEw
STATIC PRESSURE : 24,3708 PSIT
PUMP STARTING DATE : JUL 17, 1584 TIME = 14345330
PUMP STOPPING DATE ¢ JUL 28. 1324 TIME = 153533834
TT“C SLAPSED TI®EZ  PRESSURE CHANGE IN CMANGE [V T/Cew?
T PRISSURE HEAD
(M INUTES) (PS1) (PST) (FEET) (MIN/SOFT)

(JUL 1S, 12f4)
iZiaatgr 2P 23482 232822 Cefl176 led5& TelT244E |1
14249343 ZREZ.ES 2T 42274 Te2504 145982 PelZs28C 1
1534204 2%43%.5°% 2242545 TaR168 1.2%4 CellIi2r 1
15368242 I70T .68 23.2547 Ts8161 1883 Cel4195F 431
17138241 I763.68 22,2445 Te8263 1,9%6 Te14479E i
13l4R243 2122.6"0 2%.25712 1.0222%5 1.253 Gel47e28 352
1214824 T1E3a.£8 224569 J«9129 1,878 Pe1504eE 21
27548042 2242460 272.2617 TLR18¢ l.P%18 Te1RT28F M1
214234 LA I 22.2¢24 2efC44 l.2Ef Tel1861ZE 1
2214814 ZTZEI AR 22,2684 T.2244 1.8%6 TelBRGED 2]
2Z:4B14: 24:Z 460 2242727 Pa®0G1 1.8945 Cetgle2s 2=
SRU-ES ST I4PZ 4P 2342717 Te%021 lef8g CelBbacsr 31
TlieBlg 354%.59 2T.26472 T.BTRE lefe1 TelB747% 21
i2:488341 LSRN 22.2904 Je.7804 1830 fel77212 21
33148240 JEEZaER 2X.25099 te211¢ le971 P.173148 21
Se483461 3723e€45 2342562 T«21486 1.R79 Tel170R%RE 11
1hT482341 378%.64 2T .249¢ fef212 14854 Tel7891C 31
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FUUMP TEST (DF24YDT4N DPHASF)
PROYELCT w#-72°3

CTLEL UMEFRR 1 Maes SAAT v

FETIUE (o) . 1P FEIT

DISCHARGCE 1) : 1220342, o™

STATIC FRESSURE : 28,3522 FQeT

FUMP STARTING DATE : JuL 17, 1984 TIME = 147453723

PUMP STOPPINSG DATE @ JUL 20 1984 TIME = 15133333
TIv®E ELAFSED TInF PRESSURE  CHANGE TN CHANGE TV T/R=«*2

T CRTSSURE HEAD
(MINUTES) (esS1) (PST) (FEET) (MI®/SOFTY

17+ 1584)

14420 L 2%.2%4¢ J« 3873
14248113 Teln 22410418 Jelh7a
lata52:2; Je 35 2841427 Te2094
latas5:21 252 28.1280 Te2322
14345204 kA 2f.1018 Te2807
14145152 (e85 29,2875 Te2647
14246291 1.22 2R.ITTS T«2742
14245211 1.12 2845691 Je2831
14764622: 1435 2f.152¢ Ce2%3¢
1436523 l.82 28.081¢ T«I0NE
latagiy; leE5 28.784£2 TeZIHRG
14185257 185 2842427 Ce3122
1447001 2672 28.7324% Te3172
la367211 2417 2843322 Te3199
1423647222 235 2E.0279 Ne3282
1434722 2e52 28.0235 72287
1434724 2458 28.5220¢ - 043313
143473131 2e85% 2840165 TeX357
latanrzny 272 28,2154 32361
HUHL ZelE 2T I0RE Tal435
la44RzA 2.EF Zhell47 le%48°7
143195852 4e72 27.00240 Je23522
1449322 be32 27.99EC Te3547
L Sen2 27.%211 Te3611
145012 S22 27.%076 Cea35456
14251712 &e 02 27.5858 Pa3hb4
14251221 £e%2 27.582% 743699
lags2ity TeZ 27.%5822 TelROC
142352121 TeH2 27.8727 "e3725
lagszrngy B.,02 2743771 Te«3ITE1
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$el101725 =25
CellliG(E=ja
fellZe2C=24
CellRlEtf=l4
Ced4l737E-24
NaS1ER0FE =4
DeE2{52FE=14
BeT2225%~04
Tef2ICTEaja
TeCRET I =74
TellZT4T =03
MTeli2@2%=:32
Nel23:02=-53
lel33246C~03
Tel842430=33
Ca153€61E=22
"elgl27gr =532
Nel72358=.3
"elR4lZE =12
3'2[-‘»‘17:_‘;3
CafR4clfent
':'..'14:1.:."5-.“24
Ceal7FaR3E=13
CaZ{elOT=02
Ta2Z6T1E~ST
Te3ETEIT =32
CelGTTRT=23
leabz0czel =iz
CTe8S8275C a3
Mel0=T TN 7
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P Lp Bw 4% B e we BN
PN ) A AY D P ke e Ll )

L I I U = SR U )=

[RCRN LS TN S T AR LS S B SN O

e,

CSELL O NJMFIE
RARTLE 1R
FISCHAREGE €4)

STATIC PRESSURF

PUMP STARTING
PUMD STOPPING

SLAPRED TIME

T

(MINUTES)

17+ 1284y

1 f452
1 Cell
1 FeS2
1 Tef2
5 11.35%
5 1228
= 13.2¢8
5 14,4138
s 15,7¢
< 16478
= 1708
B 1%,2%
& 2Ce0%
£ 21e08
g 22e7TE
2 2ZeiR
b= 24457
z Se2P
= 2T e 2F
= 29, .F
: 21,35
i 3303:
: T5.25
M ITW2E
1 IGa32T
1 4142%
1 47,435
2 45,2%
: L4325

*h 8 B4

JUL

o8 e

DEESSURE

(PST})

27.3T44
2742736
279744
2T+9718
27.%692
27,9739
27«36092
27.954¢
27+ F6EF
27.C8%%
2T 9627
2T7e8¢€3C
2749595
27,9587
2795417
2T+%E7A
27.7560
273547
27 .GE1¢
2T .282F
27.881¢%
27,548
27.%49n0
27,481
27,3472
2T+94F4
2734727
2T«G4N2
27.%27F

272820 C

(DRAUBO 4N

W B e e WS e W M A we W

JUL 27

oL FF
¢ GF
§22 ps

1584
1584

CHANGE TN
BRISSURE

(P31

543778
«IT78E
Te3804
le3830
138132
n.xa3e
Te3B74
N"e3IBTT
fe3RG2
Je3g22
JTe3882
De2827
fTe3S852
3262
2e3944
Te3%R2
Te2379
N TNE
Ta38G7
Te47TE
Tal22
Te0 232
Te4741
Te4 Q%7
Jed05R
e820%8
«4127%
Te8117
Ce@lga
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PHASEY

TIME
TIME

CHANGE IM
HEAD
(FEET)

LR X I

Fe?72
SeRTZ
Cafl72
J.878
Pe8E4
fe883
Te8E4
CeBS4

TePTS
TafsE
Te208
22896
24276
fa912
feT14
JeS16
LeSi4
Ne18
Ta224
Te272
Te®24
TeT28
Te%2i7
CaBT2
Ja%24
SRR
fe242
T 9% (C
3e554
JeST51

won

14345222
TEY L Lo
T/F =2

(MIMN/SOFT)

PeTPIARF =3
Cella27%=12
TeIlTITE=I2
TellE4RE=52
fe12258E=;2
fel2RA2F =22
TelZ47RE=22
Del4nEOE-12
Celbpt20=172
TWlETLIIE=22
CalBRTIEa"2
Ceal7TRIT~22
TalS1lIRT -0
Tec TTIETC N2
Pecl=7RE=22
Tec2T8T7I=22
Pe8:177=32
CazZS0727a72
MefFARE=RT w37
Taf7E7NC 0T
TNI0731T- 2
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Ayrtamery [

TLL
i

NTIQCHARRE (nY
STATIC PRESSURE

£

SUMP STARTING DATE
FUMP STOPPING DATE

TIvE ELAPSED TIMmE
T
(MINUTES)

- am S e a a e AW W

(JI'L 174 19R4)

18042221 2G4 35
1745222 £ECe75
is:8i21 £C4 35
15852 TLe2S
137121 73535
is278:121 E0. 325
lgt1io:21 £5.25
l6i15:21 S e25
1ei4820: 123+02
1riiar2t 18372
lriezTl 183472
1821”321 21%ai2
1Blan10: 242,02
19718001 27302
13148201 IZ3er2
271181 Mm 32Z..2
2714823001 TeTe" 2
211188001 3.2
21i4g3r0 423,52
22018001 423472
zZiecron UrZ,"2
I1Er 51%."72
2ivenil: S4Z."T
JaedRTT £f3e"2
1423072 6EXe N2
l2v48 001 72302
JXiasr 7hZe"2
TRL4IT: F43.702
isErT L QUZeTZ
- e TEXLTT

: 1z
: 2
T JUL

< JUL
PEESSURE

(FSI)

27,9332
279227
272227
27,9218
27,2221
27.58152
27.9142
273095
27.027
27.512a
270067
273087
27.227R
27.9024
2745025
2T L0RT
27.929%9¢
27,9082
27.9104
27.9171

(N (] TH W

A Y

o

L

17
20

LR ]
-

L |
e
- "

-

L BEN R b
[& I 3
Ny v
(RS I R
v

¥ }

vy

1524
1924

CHANGE INM
PRTSSURE
(2ST1)

Ze818¢
T8 1%9
fe@295
Ned304
Net321
fea33:
eI T74
Ted427
N.44385
Te%41e
M.4427
e 4TC
8444
CoB4R8
Te2497
Nttt 2¢
T84T
2e841R
«4321
4274
"a4427
Js%4RA
ZeBESH
Ce8E£GY
Ze8716
Ta TR
R AL

Dyl

R SRR T 3 S
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CHAMSE IN
HTAD
{FEET)

Te357
TeTRT
T.791
34553
4837
Te289
1259
la021
1.023
1.71%

n3

L]
[
Fa o

4O N e s
o S A N R BT I

fy
[ ]
o

.
[ S I
3]

le 39
lele

T/R e w2

(MIN/SQFT)

3

«3Z7032F a2
Le2E277Ca 2
Je3S5PECT ]2
LeG20285-12
eS80 Fanp
Te48C425- 0
Te520%4F a2
Naf5145E=12
I S R
"eG21T4Tm. 2
Nell1775=21
Pal3lzfe?
tel402TF o0
NelREELGT =01
R L LS |
CeZ(?C5E=01
Te221775-01
- R A N |
Fe2BR137 .71
S L B
TelRLPTIT T
feIlTizoant
TeIZ42T e
TeTLETEEa?
Ce4NGETC -t
Teb4123C= 3
el 7TEIE -
"ef14Z4F a1
"eSE1TETa Y
TeFETTET a1



FUMP TEST (DFAYDIJN FPHASE)
CR-JErT #o7= Ny
CTLL KLYEER 1 Maeg TACE ¢ s
TARIUS (R) : 1%70,7° FTET
STISCHAPGE () : 12973,3" REW
STATIC FRESSIRC : 28.3522 ogrT
FUMP STARTING DATE * JUL 17, 1o94 TIME = 143482359
PUMP STOPPING DATE : JUL 227, 1924 TIME = 1512089
TIME FLAPSED TImr FRESSURE CHANGE IN CHANGE IV T/PwwD
T PRESSURE HEAD
(*TNUTES)Y (FSI1) (PS1) (FEET) (MIN/SQFT)
(JUL 1R, 1984)
“T:48:73 1.23.02 27.8745 Ce777 1e122 Cob244°F =3
T8i48rn: 182,72 27.872" rJlb742 leil54 TebEl2E=T1
I9i4880: 1143, 02 2T7.37%% Ced47RS 1e178 Ne£FTE4E =11
122483701 1203,02 27.8631 P.t8Q1 1.128 TeT34zAaC=31
118702 12¢3,.22 27.8377 {«35145 1.127 Ne77082F~31
12:48:701 1223,02 27,2087 0.5435 1.254 Pef0TSIE=G1
1T24830; 1282,~2 2T« 7REN Da56792 l.308 Ca24412E=-21
144530 144,02 27.749° Ta5323 1,359 N, ARITES=21
151980852 1503,72 27.7219 Ne83202 lab54 NaT17278=21
148073 153,72 27.5822 Ce3680 1.543 JeS572GC ey
17:48: 21 1822.0Z 2766312 fe&B829 « 575 CePBE1F =1
18148291 1683,12 276572 Net352 1eb74 Nel1n2728 "
19:a8201 1743,n2 2746577 Te6540 1.511 felnezar a1
25368201 18534102 2747135 0e5417 14480 Lell17CSE 22
21682901 1863402 27.721%9 f.5303 1.454 "L112715 13
22148151 1923,72 277341 Ca5181 1.426 0e11727E 22
23348821 192,172 27.7294 Le5128 l1e414 Jel12173E 2-
TCra842 2043,70 27.7234 Nes128 l.414 Tel2474F ¢
j1:3834: 21023468 277385 J.5137 l1a416 CelZ2R47E 17
toi4804 218F .68 27.7%7% 245216 1,824 Del3270T 10
"riaaza 2223458 27.7254 lac2E0 leG4e LaI%C072C 72
44504 2283,.,6¢ 27,7227 TeF208 1.452 JelZ=ros 0
ALEE 'YX XS 243,65 27,.722¢ Gec20C 1.45° TeldlCE G
5484 243268 27,7271 Te5321 l1.489 fel4E71ZT 02
ST714nT41 2463 .82 27.72701 Te5X21 l1.458 fel5276 [
“Bragtgn 232X .k5 27.7227 Le£295 1,482 J.18472F 21
t9:a22a: EEET .67 27.7157 Ce5386% l.428 T.1ETTIE N
173143242 2€43,kR 276991 Te6531 1.507 Ng1&1ZeE 0
1148262 27T53.6% 2T7«672% Ced754 1567 I N S
l2iugt4 2T&T g4 27466473 TeT345 1.628 TelGREEE T
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SUMP TEST (DPAYDOUN PHAST)

O S ML TR AR W SR L W WD D R SR R YT M A We ER Ay A e

FEIJECT &nz2z -2
CLL ~uteen 1 ma-g FTAGE n°=
AnTIIe (t%)) : 129, .7 FFEZIT
TTSCHEARGE () : 2RI 20T GPM
STATIC FRESSURF : 2E.3522 pert
FUMP STARPTING DATE ¢ JUL 17 1984 TIME = 14245254
PUMPE STOPPING DATE ¢ JUL 224 1924 TIME = 15002153
TIME SLAFSED TInC PRPESSURT  CHANGE IN CHANGE TN T/R% =2
7 PRESSURE HFAD
(MINUTES) (PSI) (P21} (FEET) (MIN/SOFT)
(JUL 1%y 1SR4)
120482046 2922 ,48 2T7e£127 GeT32® legel Teal7234E T3
lal48t4} £55%46C 27«3823 Ca7R8T 1774 SelTELiE 2
15148241 2943 .68 27.5615%8 Je7364 l,600 Tal7%e7E 22
15483141 JIC3.68 27.6192 CaT7329 l1e691 0«1IRZIZE
174824 IZE3.56% -2T.6114 Fa7408 1.709 J«l1B8E%2F 179
18142124 2123468 27.6147 CeT272 l1.721 Del13NeSE 22
131e8124: 3163.68 27.6237 Ce728E l.5681 Tel943228 3
204R 14 I24Z.617 27.628% Ca72323 l.669 Nel97&8RF 27
2148042 2303.69 2TeE31F T.7287 1.6€3 Ce?201e42 323
22484 TIETLE0 2Te532 Je7187%9 l.e5¢%2 Te2{3Z0E T
EHL R T TEZT R 2T7e£254 cel128 leb 44 Je2fBC7E °n
264334 ZLRZLER 27 «53250C JeT1E3 1.652 Cell263F ¢!
14824 I543 .68 2Tak324 T.7198 la&sy TeglEZ29E 7.
214821413 2603.68 276432 37084 le634 Qa2193882 27
234812141 JEETH68 276254 Ge7268 1.677 NeZ2IE1E 35
T4I4R04; 3723 e5" 27.£21° Pe73072 lag2s "e227275 1%
751483413 JTEI.eR 2T«614% Ne7377 1.7¢ $a237%4E 2
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UL

14347000 Tei?
14345521 Cels
l424B02: La3E
181%5:332 Te32
14245241 Jes?
MU S Je B8
1.7
1
1

=
™

S 20 BB P02 p 4% FR wd A ey P e

SN oY Bopgy

4

R o S T Y W Sy

43
4;
41453
a3
a3
&3

el

b ba e b
P S
®0 o4 4 o0 w»
£ P PP
O N D N~

4%

1434

1424

T4 l4V
144z
ig1%9:
14:50:
TarT Ll
14201t
14771t
14:52:
tarz 2
41T

45302
46212

DI Y - I NS IR S TR -]

I

LRI ¥ B O Y

plvp TEQT

TLL Ut ER 1 opecop
TATTS fg)
TISCHARPRS ()

STATIC PRESSURE

FUMP STARTING DATE
FUMP STOPPING DATE

FLAPSED TIwT
T
(MINUTZS)

174 12843

-

[
N b
o

: 1e52
: 1,68
: 1.88
1 272
: 2e12
1 2.25
: 2450
: 2.¢0
: 2482
: 2.0z
b T.TE'
- 2,62
: g2
: 4432
1 5.2
! .52
1 a0
: £.F2
: 7.2
1 7.82
i RE

: &
: l2s
H 16,

TOJUL 17
TOJUL 2T
PEFSSYURE

HASE N I

12,7783
le.2725
15,3759
16.075¢

EelEST

L )
[ Y <

ih

0 T

LT A AT F T ¢ LY 5 SIS L WS AR
L ] L ]

P}

3o 1
TR R onon

-
oo
AS IR

[$2 %0 MY
L]
b

[ gl il o B R S PR Y

n'n.oip o
H AN eas

ek -t
LAl I )
.
)

- . GaT
£ a7274
16,7412
16,010

-
18]

(DS AMD3UN DUpRE)

SeC FTET
Ja23 Ao
2725 peT

1554
1904

CHANGE 1IN
PRESSURE
(PST)

1 ]
43T ™y
* @
La 7D
Lar B I

]
(= N W]
DR p

[ B b )

. w
L EREERY o}

Cr
(]
(8]

.
“

2
—
L J
(]

]

[ I~ B - BT RSP R RS WS
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[ ?
"y w3
W ~
-+ 2
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Y B LDt

SF BN Iy |
LACIIN 1 It I . S PR
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SA LI Y O Do BN 1

?

L S

DAY T D el O

* @& LI L] * @ » [ ] » [ L] L] » L ] [ ]
[ ]

L

ESEI I IR T T TS
ny
&

bl
WP

TIME
TIME

CHANGE I¥
HZAD
(FEET)

I
1

e B B A )
wd Oy 6

0N DY D
LA SRV ATN # < B R L IR TR (T TR

LR o B N N B TN (P E
MR NP IR IR A% B SR

R |

16
20

i

4

4
)

o

y .

L3
(A% BESRENLS B o]

L
-
™

- r
40

™ 1:1
Ty
-

|

D

o

(I

[N LI -

{

1'- 4]
3

L]

n

s

i "]

[
[y

4% a9
LA )
vy R
"e g

[ S 4]
il =

T/Rewx?

MIN/SGFTY

e
n
- &
[l
.
.
[ ]
L]

[ St T N B e B B b e 2N 3= TN Y 2 S L A6 R J
'l.l!..n...o...,!l....

L

1443 w35
633027 -y
CRELIE =10
12279F=13
1617433
20118573
243£3C-13

2070831
$12337 =53
IER37C53
39042732
4TTRTT=03
4772253
31€77Z-"3
£56212-13
59ZEeT -3
£35118-23
ET4EET =23
7140)T -3
TE2eTE a3
2717%£=33
nEts3Tan
LlEB T a0
1127482732
17787e=-22
14781030
R R
1RELTE=2
17781602
CERT4 T -



bed b2 gt b b s
NE PP e

=4 ot g d s pa b b A e pe
M AR 0

AN M A M MAWM N

L i e e L I S i S S

SUME TZRT (CRAWDON PHASE)

e A SR N ER MR SN R Sk WD G M A S NS W W W ER em A W e

EFOJECT #7223
CELL rMveER v o pacop SARE B~y
DAQTIR (D) : cle T FFET
TISCHARGE (1) : 1287 2e 27 £Px
STATIC FRESSURE : 16,2725 PgT
PUMP STARTIMG DATE ! JUL 174 1324 TIME = 1434%8:3(
PUMP STOPPING DATE ¢ JUL 20, 1924 TIME = 15300233

TI#F FLAPSED TIME PRESSURE CHANGE IN  CHANGE 1Y T/Rww2
T PRESSUKE HEAD
(MINUTCS) (PSI] (PSI) {(FEETY (YTH/SOFT)

(JUL 17e 1%84)

$32121 .52 Ire 22705 TelG18 L6 TelBlFRFC=Z2
tZarll Gen2 1421270 Te 7625 Telbs JecliflTe2
+54:21 FeS2 le.c10" T«3625 Jeldd la22525E =35
35101 1C.02 16.00¢6 JeZESS TelS2 J23718E -7
ISR 11.08 1645021 TeNB34 celgl Qa262l3E =
3T NE 12428 Za.9R22 fe2902 3e278 Te?FE2CE=]
tZgics 13478 1T .9857 J.7868 Te220 TelT0FEE =}
HER- A 14472%2 15.5857 NelR4E J.2210 Je*T2I3IEL=22
HR RS 15,72 SaSTEZ2 Te2372 Ta224 Ce2877.E=22
N 16470 15.8%45 fellse Fea272 JeZRUETZ =12
sr2ilE 17728 12,5045 TellRZ 272 Nadl824F =72
HMC RS 18409 12,3475 fa1249 le2&8 Jel22715=22
1041725 1%.28 15.947¢ Tel242 Je288 Ced851cac=-537
$I5I1%% 20«08 15,3337 Pe138878 74328 De87535Ca22
L S R-Rei ! 21eZ2 18.9327 f.1388 T.22° Ce89371E w02
Y RS 22«73 15.%2163 Ts+1562 el GeS2270L=C2
SIELINE Je2R 15,2153 T«1862 Te3E 3 Caf4eI8E~0
«TFICE 24,107 15.29%¢ 2«1769 Jea84738 Je3TNI2E~-2
LD B 25a 37 S«8927 T217325 Da4"3 LeB92e3E =2
sle 2777 1R.0081 Te1974 Te422 Teb 4172
1l4icF 2Fauk 12,8817 C.1008 Ted4 SebEITRC =12
tietzy I1e2% 1f.R5292 "a21P¢ TFT4 Ce78273i0~ 12
«lei21 33425 iIRaF4T7 Je225% Cs520 Ce78C3EF =2
27021 35425 1% .8a2F Te229 3 fe528 JeZLEOC ;D
v22v2l 3725 13,R297 D422 169563 CePE4TRT =02
$2402: 39,35 15 .722¢ 1e24992 LeFTE Te"312cv a2
128121 41327 15.8122 Te2577 Teb 0 T#GTETIEe?
s2°121 41435 1=,785" De2775 TeE4Y CellZElT=01
rTiat 45,2% 12,.787¢ Te2R4¢ Te£R7 TellTI4T -
TIEez: Ere2Z IF.T774 TaP 284 AT Te?lTITFAN!
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IFRRLC RELY BN RS IR T BN 1
Y IN OGN 1Y 1
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SUMPOTEST (DPAUDO LM EraSE)

PENJFRT ¢ 137 oS
CELL MuveTo popaca SAGE s
SAOTUS (F) : £5,°1 FIIT
PISCHAREE (r) : 12500452 £Tw
STATIC FRESSURF : 16,7725 Pg]

PUMP STARTING DATE S JUL 17, 1984 TIME
BUMP STOPPING NATE : JUL 20 19794 TIME

LU )
[
[ 1 I
*E &9
LS -]
<N
" e
[ )
[ S = ]

TIMFE ELAPSEDR TIMF PRESSURE  CHANGE TN CHAMNGE TN T/Paw2
T PRISSURE HEAD
(MINUTES) (PST) (°51) (FEET) (MIN/SRFT)

EJUL 17, 1924)

HE RS2 £8,2E 174742% Te329¢ Na76: 7 Mel3llif=z1
$45021 £Ce33 12.7%&7 Ce®IEE CeT78 "el8284F- 1
38321 £5435 15.71€¢ fa3539 JaP16 Jel34€7E=31
125821 TTe35 S«7082 Ca3643 e840 TelBES1FE =01
s2021 754325 1%.682° TelQRg {854 Tel782I4FE =71
t05821 BheZ5 15,6905 Je3R17 TefE1 JeiSI18F =11
s13:21 85423 15,6735 Ce3932 Te?20 Te2{27 1021
t18121 S0a3Z% 18,6597 Cet128 Te852 NTe212R5%=21
48307 1234722 1T 4675 Je#272 leff®@ "a2SllET =71
tletfl 12,02 1%.5972 fe87R3 1298 TalEPITE=21
HEE: A 162.°2 15,8798 Lel827 14127 Te4IZ19E~;
BRI 212472 15.5R67 Ga4RE8 la121 ER-RE BRI
HE R 243,02 15,5754 Celt2g1 1,144 J457312E-3
«18031 27Te72 15.56534 7«5031 le181 Te54613E a3
A UR] K IR.562% 73100 l.176 TeT71725E-21
1182451 X23.72 1S.,5694 2253021 lelsl " TRFZIE =31
arc: 5363.72 18.5894 Te3231 11561 fefREAZ1ITaZ]
ttazrl 253,72 12,5798 {et227 l1e137 TeRI022F 01
HUR S-S 42Z3a72 15 457GF Tet927 l1el137 SellA128 73
«siBT71 Lz E, "2 IF.872% Te870% 14152 Jelf7z2E 30
c4HTT 4n3,"2 1R.5227 Te8789 lel78 "eil47ZE 7
elaont 51%.72 1% .5709F Te4327 1.127 Jel2iez2I 7
HE R 54%,"°2 1%457¢4 le4Ceg1 lal44 Jel28822 73
HEZ R 61287 IR.E764 JefBe 2 lelda Zel4272T 10
c4aTn T2 1R .B557 CeR(A" Lelh® Te1BESIE 7,
HE B 72372 1F.REQ" TeB128 l.12% TelT11lZXT
HEI RN 78272 1G.550" Je3125 l.275 TelREXZT
U R 242,72 1€.%48c TeZ233 l.220 Tel3=R2C 0
MU SR, TT 18,5127 ZeTT4T 1,272 MeZ21I73E
HES - TEZXLTE 18,5712 Tez812 la240R La277028 ¢
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DHMP TEST (DRAYDC SN CHASFE)

TR ML 4 v e M R o D Gy Mk T R AR e S e

ERAJECT wo7=s =

-"LL MLV RDD T a4t :‘A’_‘:E 4

SATILE (T . AheT I FFET

TLSCHARGE () : 12922407 nfw

STATIC FRESSURE : 1£.53725 psI

PUME STARTING DATE ¢ JuL 17, 1924 TIME = 16143850

PUMP STOPPING DATE & JUL 2C, 1994 _ TIME = 152753535
TIME TLAPSED TIMF  PPESSURE  CHANMGE IN CHANGE TN T/Pew2

T PRESSURE HEAD
(MINUTES) {PSI (2<11 (FEET) {(#INMN/SQFT)

(JUL 12, 1%€4)

AL LR 1.22.72 15,5417 TeFIgR le228 Nel42135 3
18t4prc 182,72 15.5417 Ze3308 le224 Je258%4% 77
l9tagrny 1142402 125247 2.3378 lazé} Ce272848 37
17248272 1253402 15,5313 Ce5417 l.208 "e2R4T4E ;D

HEHES 12€2.02 15.5079 Ce5655 1.304 2.29294E o0
12138101 1223492 15,4827 Ze5898 1.3F1 2431314F 2

148202 1183,02 1%.4540 746176 1e425 N.327%45 -3

143352 1442472 15.4272 ®a£453 le699 Nel4134E o3
isteas: 182,12 1z.4020 les69E 1.545 TeX53745 13
lgranscs 1863,°2 15,26E2 314704% 1.625 TWaTATTUE 73
17:48:03 1623..2 15.35¢0% PeT21¢ 14565 TeIE418T 12
1848201 1e82, "2 15.2162 0e7563 1.748 feZ8938T
19248151 1743472 15.3333 fe7391 1e708 Te41255F 13
271482801 1920340 15.3682 Ue7547 1.525 TW426TRE 33
2168202 1863472 15.3855 De5B7N 1,525 24847655 7
2248101 19232,.¢2 152890 Je5015 1.577 Te45515E 33
221482707 1583.¢2 1544064 {e5661 14537 £e869ISE |2

2htaglge 2743 .70 15.7821 2e2504 le522 Zea88F72F 2
BELEREY 2153469 15,3060 TenTE6 1e561 fe43731C
[Zlagiac i€l.¢e0 154380 Te2835 1.577 feSlziif oo

TivEren 2223452 1542774 25936 1.671 TefzaizT
LTS 22093 €7 15,3021 2304 1,533 Ten4TSzE ot
TRisLI4r T4 80 15,2717 Te7208 le617 MeB5477T 0
SRR 2472 BN 15,3766 Ne5527 1.671 CaB€8G28 42
T7t4fca 2463468 15.%821 Cec904 1,533 CeSRTIZT ]
J83348z40 £T22 .80 18,3955 1.5877 1.525 leFA7225 :
Freate: ZE0Z.ER 13,2766 Te533° l1e671 Te811328 3
intenze: 2647, 1843578 Te7187 1,643 Te£2872% 1
llregrar 27 % &¥ 17.237: « 7355 i.677 NeglEEzs -
1224214 eTER 20 1,21¢c¢r Te7H2%3 1.727 Jef€atTT oo
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TIMF

cJduL

1736824
14tentel
1548742
lasaBi4:
173384
1824934
192422342
2330234
214m3483
2214815141
c3ieBt4:?
PRI B
tlia83481
T2l4RI4:
23148142
J424824:
=T

FIMP
TLL tyrecs o naca
TLDTUS (®
TICSCHARES ()
STATIC FRESSURF

PUMP STARTING DATE
PUMP STOPPING DATE

SLARSED TIMmrE
T
(MTNUTFS)

124 1904)

TEST (DRAYNDGUN O
. cE et FFET
: 1277542 CFw
: 16,0723 pg1

1524

TdJduL 17,
: 1984

JUL 20

PRESSURF CHAMGE IN
PRESSURE
{es 1) (PS1)

2821 2 IF.2748¢ fe797C
2RET LER 18,2622 N.229
2941 40 15.258327 P.A1R8
TINT 6P 15.2641 feP0BG
3Th3T .68 15,.,2e0¢ CeP1109
3123,6% 15.2641 e84
3183.62 15,2849 0.787%4
043,45 18,2940 N.787¢
LA T Y - 15.261% N.780¢
2IET 50 17,2910 Ce7806
3423.60 15.29¢8 37737
2422 .68 18,2094 1e.7841
2543 .68 18,2987 CeTTT2
2603,68 15,2215 Ce791n
3E6TL 68 15.288¢4 fa78481
2723,.,68 12,2785 Ge7945
37834618 15.281°F N1e791%
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PROJECT 207575
SA%E Hos

TIME
TIME

CHANGE 1IN

HEAD
(FEET)

1.241
1.212
1.8R9
1.R£%
14R73
1.865
1.817
1817
1.821
1.821
1,758
le793
1.825
logas%
1.PZ3
1e482%

it

Pt

n e
se &g
L ]
oA
*h a8

oo
©) C.

T/Rke#?

{HIN/SOF

™

[ R R U

DO E D
(7]
MMMmmmm

(N 1~ LA

Pef26E4T
QaRZA74F
0.882%4F
TeBBT14E
J.58125F
CeRGEREE

RS- O T o B W
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FUMB TCOST (DRAWDOWH PLupASE)

PROJILT reZRTS

WELL 'U”nrq s ta’sg JACC w7
SeNIUuS (R) . £3437 FFET
SISCHARGE (6) : 1282472 RCn
STATIC PRESSURE . T,6175 PST
FUMP STARTING DATE ¢ JUL 17. 1584 TIME = 143452943
PUMD STCPPING DATE : JUL 2C, 1924 TIME = 96256229
TIME FLAPSED TIME  PRESSURE CHANGE IN CHAMGE IV T/Pew2
T PRESSURE HEAD
(MIMUTESY tesI) (PS1) (FEET) (MIN/SRFT)
(JUL 174 1984)
143458012 Cel7 T+E17E f.7002 a2 Te3Q448Ca%0
14348327 Te32 ZeE1ZH Ne200C Tef230 CeTBES3E=24
14345233 NeS12 TdB1INS 27200 .71 PellBI4E="73
1424524 Bes? 2.6155 2479022 M«023 Cel1ET7T79E=)3
143453255 383 3e0iTE 72,2033 T« 007 [elBT7Z24E=-32
latagign 1.23 2a5039 CeJ37E 2217 0e236ECE=32
1446215 117 J.83GE fe01(S Jel24 Ce276135-93
latag6327 1432 Tegdnn T«Z105 24324 NeI1FERT =03
14345277 1.82 Te55CC D.71E1% Te225 Ce3ESIIF =23
446304 le67 T4R92E Je3180 2,242 90394495-G3
lagtasia " 1.F3 JeBRBES Ne 0255 Je 039 fedZI3238 =713
l1ai4725¢ 2e3EC Ie58LE Te 22 5289 Te4T733I7T=13
1434731 217 J«577% Tel321 NelT6 PaS1202E=753
143472125 233 33720 0.38035 PelPZ 0.552275=53
14347332 2e51 X.562E NTeloRN 0.111 FeSV1T2E=C3
14347247 2eR7 2.5%5"55 Ze060"7 "el38 Beb63118C=(3
163472¢; 2e8Z Z2.5473 Cel725 "eled Ceb77e15=23
14248250 a1 3.5725 de™T82 TelFC Te71° AL =3
fatagtn Jel? YeB25°7 N1.28%58% D127 NeT42Z1E=53
l4i14F:2 2433 Te5172 Te 335 Te215 TeTRECREDT
14624823 3.%°0 Ta21lC fellf0E le2222 Net 2784 °Faj
lataeys 2.7 3.4qpﬂ T41129 Te28N '.‘?615:\55-25
latsgss Te3Z le49%3 Cell183 TaZ&k TeMLTINIC2
laia5:0L 4,20 244837 CeleT% Ca279 CeT4aT57 =22
1433821 4417 2e4735 Jel3R2 7311 Je90019F =22
143492127 44332 Ted465" Jela25 Yel29 2e1222EE=32
14549127 4.8 TL4ETS PR A Rl NelbE Dellrflc=22
1404624 ; 4.7 2.85830 TelBT7E Te3E3 Jelllis3Can?
lgiaaer” 4,27 Ze84ET vel&E 7 Tel81 TallalTay2
14'5?::, 50" Tea3a’ Ze172% 43328 TeilAIGT= 2
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PUME TSST (DRAWDOWN ©HAST)Y

PROJECT #52305
HELL MUMBER I FPang ane #l¢
FADTHS (P) : £3.45 FEET
CTISCHARGE (@) : 1233.70 GPY
STATIC PRESSURE : Te5133 PST
PUMP STARTING DATE : JUL 17+ 1984 TIME = 14745:3¢
PUMP STOPPING DATE ¢ JUL 20, 1534 TIME = %¢3%0i00
TIME TLAPSED TImc PRESSURE CHAMGE IN CHANGE IV T/P*x2
T PRZISSURE HEAD
tMINUTES) (PST) (PST) (FEET) (MIM/SGFT)
(JUL 17+ 1384)
14:522:3¢ EeB2 Je8275 2e182¢ Ted22 Cel3l13F=22
14051833 £e70 JTe812F Jel9839 CattS7 Celg2.iE=32
14351232 BeS7M Z.39275 7.213¢ 3.421 0e15288E=2
14352207 Te 3R 3.3750 De2355 14543 LelERERE-N2
143322038 TeS3 5«3&75 Je2430 N.5581 0el7751E=02
143532158 84072 343825 B.2280 Q526 GelBIITE =02
14533832 852 TeXTCE Ce240( PS54 £.20115C=32
147543C 72 Co0 1 J+3525 De.2587 24555 Pa213i2E=-32
14354235 2,52 243375 0e2737 Ceb618 Tag248F0=]2
142533859 10423 232585 J.2851% De€&B7 TeZ32689E=52
14:5625¢0 11602 343187 Je2955 Ce6B2 0262358 -22
14313730 12477 2e315°¢ Ce29ESE LepE2 Je2R8472E=32
143358245¢ SeN0 33075 CaZ2239 Ne609 7e30T7E%E=(2
14339322 14.7% 33975 03230 (e699 Ne33136E=52
1siagenn 18.34% 330875 53039 BebT9 Te35Z73E=02
15221222 lga0 243239 Ce3075 Ne7(9 Ce372377E=]2
153322222 17.807 Te3077 G«3105 JeT186 Ceb40237E=2
15303000 12,05 Z.300° T+3105 718 Lod26(4E-22
15024227 18,27 Je320°% fe%105 Te 716 Nl 49TTE-2
i3338:12° 2Celf 22200 Je31023 JellE T4 7337027
15376202 €leil Ta2B2F Te31RG Te724 TedG7. 48=72
13327270 22400 7. 2CGEE ce315¢ Ca727 "TeB2I71E=C2
1318102 23402 34298F Je318¢2 Ne727 TeTa423F -2
132ls:0¢ 244570 342928 Le3182 734 GaSREITE=22
153152¢G° 2524 J.295% %152 Ca727 £v59172%=122
15011320 26972 242955 Ce3256 De727 PallBEZRT=:2
is312:22 - P 23052 fe210E 2eT1E 2LE2STTEST2
15313037 28407 3a3C032 Le307C Ta77 9 PakbZT72E=22
1311423 29,727 4323232 {3778 te7l9 NefFG2Z3T =07
1521522 LRI 223275 193022 TeE32%2 CeTlliRT=12
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ELL RUYRER
RADTI'S (R)
DISCHARGE (0)

£41S

STATIC PRESSURE

PUMP STARTING DATE
PUMP STOPPING DATE

TIME

(JUL 17,

R P B WY ok B o IR S U B

[n B oV LSS I o BTSN v B ST oo IS RESE T B, 1

R -

.y

PSR S I S

L35 I e B ot B Y
'

—
|
"
Mo
—
TE RS AB AE 26 U 08 BF 40 90 B B4 U8 90 00 #4 40

[N}

[N B )

[ 0 SRR T B

I S B v B o}

[ IR TN IR s B RO I e -0 - st 0 2

B9 48 00 S0 20 40 o *0 s "e 9

B D DD s b b b 2 pod s g

'S 48 b e

FLAPSED TIME

T

(MINUTES)

1984}

35207
40,50
45420
S2el]
55«07
60e°0°0
£5.°70
73673
BlenC
RS 42"
S0e1%
95,710
111.5¢
12640
141,27
15647
1714
18¢€.2
2C1e 7%
21647
2Z1e5T
24€a7
251.2
27€e"
£%1le2
IT6a
321e5
326

Z61e7 1

ER N Yo O I 6 B S B |

o
[ I U e B v Y |

1

TEST (DCRAWDOIWH PHASE)

L G N W P MR AR SR O A 4D SR R de Em

PRIJECT #2

zg A
I335
SAGT #Z

. £ES.23 FFZIT

: 1285470 GPY%

H 3.£123 PRSI

tJUL 17« 1584 TIME = 14245200

¢ JUL 29+ 1984 TIME = 2620C233
PRESSURE CHANGE TN CHANSE IN T/2%#=2

PRESSURE HEAD

(0ST1) (PSI) (FEET) (MIN/SQFT)
242525 D.,718¢ D724 NeQZRUCE=(2
32775 063332 Ce758 TeGETSE=D
262775 Ba33Z% D768 NelUEI1E=01
3628817 Je3328 JeB13 DellR34E~-32
Je2655 BaX4En CeT38 fTel3J1RE-(1
Ta2580 T«32525 CeB13 Nelf251E=G1
242535 De36N10 T«930 0.153258=01
242854 Ce3555 JeR210 Jel6SERE=T1
142555 Ge3555 Gef290 Jel7781E-01
Te247S Te3633 TaB27 Nelf2IB5€=-01
32436 Ce3675 CeB48 fe211RE =171
322538 23609 le820 Tedl332E-01
342738 33375 Je779 Ne224858=71
2e31805 T+300¢C Je692 Necb272E=-51
Ja292% Ce3120 0e724 0.729822E=231
242735 DeX375 Ca?79 NeZ3373E-31
2.277%9 Ce34L5 De7ES Me36923E=31
Jec€2F Ge34R27 fe8C2 CedLaT3E=-01
302625 Ce2480n NeBO3 5044’3?4‘:-31
Za28882 N42525 CaR13Z Ned4T75T4E=31
X425655 Ce34ERN (7596 Te51]124F=]1
22733 J42379 T.TTE falhETSFE =G
2827212 743375 14779 TeTR228E =11
TeZ2857] G«3255 Ja751 Te61775E=31
Je282C Ne232¢ NTaTe1l Ce£DI25F=231
TW2R2E Q3307 271 TenBB76E=11
242735 J«2375 Ce?779 Ca72426E=01
Xel2T73C 332375 Ne779 PeTEZTEE=D]
Te2€65F Ce34E0 57%€ T TUR2TE~OL
Te2€CE felbgt SBT3 PeRITTE=GY
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BIIMP TEST (ORLWEOWN PHASE)

BRAJECT HEZIE(E
HOLL MUMBFR O P4 e PAGE #"4
RADTIFE (PR) : L3«02 FEET
DISCHARGE (@) H 1280e23 GREYM
STATIC FRESSURE : JeB19% PSI
PUMP STARTING DATE ¢ JUL 17s 1284 TIME = 14745:G0
PUMP STOPPING DATE : QUL 29 1984 TIME = 26210353340
TIME FLAPSED TIME PRESSURE CHANGE IN CHAMGE IN T/Run?
T PRESSURE HEAD
(MINUTES) (PSI) {PST) (FEET) (MIN/SGF
(JUL 17+ 1984)
2dib1323 I66,%7 Te25P 1 Ce3525 SeB13 PaPEEECTE-
212361482 J81.C% TecBiS Ce3620 Tef2( DeCN179F w;
21321323 2%6+2§ T.253%7 C.3355 LeRZ2E CeGET2RC-
21336200 411.67 32475 Ge3630 ce837 0.937278E~
21181332 4264106 2,263 Ce3675 Ce848 Je«100RZE
22106:L08 441.0% Je2472 0e3705 .855 ,olﬂa‘Sr
22:21:¢7 456101 342358 03759 0sE65 Pell703E
22:36:202 471a52 Za235% Je378¢C 0eRES fell1l148E
PRI I S6le3E 362325 C.3780 2eBT2 L.11858¢E
23236007 2Z1.57 Ta232% Ce378" TeRT2 Del12568E
PCIBIC 361e07 Je225¢C 7+38%% PaBED T.122732E
SgiZeIZ 581.L% Z.22832 Ce?825 GeBHZ2 N,13%288€
2103562 0¢ £21a86 2022870 C.3825 PeRE2 Tel469RE
f1:3630C 651a.00 2a.2225 0e390¢C Je220 2.154C2E
P2IGeBITE £A1e07 362289 0.%825 fe882 Celb11RE
123362 9¢ Fll.e0 2e2288 L3825 Je8E2 N.1£828E
0Zi86ilC T4le07 2,225 e3855 LerE89 Na17E28E
C3336204 TT1leC Te2275 Je3902 0.9“ CelB249E
T4i063171C 261.0C 32175 fa3920 Te®27 De18359F
436320 L I A Te2178 Pe293% ?.q¢7 Ne15FESE
AT SElel” 2e2133 Le2275 JeC1T 2e203732F
15336722 84%1a67 Ie2lI Te300S fe324 Te71CRCF
a6 921.03 Te21067% T«800S Je?24 Je2l735Z
$eI3BIL0C 95-tuJ 242025 Ne4080 Je94a1} Ne228%5E
272607 QR 07 JelBTE 0e4237 LeSTE Te2321i°E
fTiI6 GG 1&11.00 Z.1728 044387 1.210 Ne22320F
18336230 1241407 Sel€R2 Ded4zc led21 Ca28c30EF
T8i3elll 1271,.60% 341387 Ced755 l1.337 Me=5240C
S - 1181e37C Je152C Pea57% l1e255 TeZEGESE
Tarern? 1121.57 L2872 Te8ENE lefr2 TePg7E2E
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FIMP TEST (DRAWDAOWNN PHASE)

PRTJECT 477205
SELL NUMBF? @ Pie FAGE #7%
PADIUS (R) : £5ei %L FEZT
CTISCHARGE (%) : 129C,20 Gpw
STYATIC PRESSURE H Te€175 FST
PUMP STARTING DATE ¢ JUL 17, 1334 TIME = 14:45:¢¢
PUMP STOPPING DATE @ QUL 20 1924 TIME = 363152233
TIME ELAPSED TIMC PRESSURE CHANGE TN CHANGE TN T/R*#»2
T PRESSURE HEAD
(MINUTES) (2813 (281) (FEET) (MIN/SOFT)
(JUL 17+ 1584)
e 3 1161403 al552 Ce4ENE le222 Te27473E 3§
235203 11914103 2el38Z Je8758 1.397 Te2819S8E 275
sT6LC2 1221.22 541355 Ced755 14597 NeZEB82SE 519
:36259 1251408 Iel252 feg908 la131 Ce296{9E 32
+AE3DG 1281428 Z.17:5 Te51C0 1e176 Tel(32ZE 3
$3603C 1311.900 2.0922 2.5175 1.194 D#Z1033F L9
13:0620C 1341.C3 Je1075 De3iCC 1.176 Ca3174LE 39
133363527 1371.¢C0 32855 Ce528°0 l1.211 CeZ2453CE 29
142362400 1401.20 3s11%5 Ded95 2 l.142 Ta3IlETE 37
1423502 14Z1.52 - F.182% Ze5281° T.218 LeZ38277C [
15336270 14914€" 340675 Te5420 «253 CeISESIE 33
18238237 1551aC1 « 2377 13805 1.339 Je*6717E 94
17338220 1611400 3e25E8 Ce5551 .20 038130 &7
18:3%6:cCC 1671e(7 340452 243655 1.324 0e3955%E Q7
19126272 173132 TaDT7ES NeSagct 1.2456 7+60°70E 290
23i3er 1791,¢C0 2alB%S Qa525R¢C la211 Ca23F1E 219
2113607 151,032 Tan8G2 243245F la251 Je83E11IE 33
223353008 1°11,. 72 2.TE22 Q5475 le263 J«452X1E T
2x128252 1971400 20880 Ce3625 1.2°8 Cedse518 ¢
CZ2Ist7 2021.0° ZaCUFT Ce3R2ZD 1eZ€S CeBBLT1E Ly
2liagl 20 2151a02 Te027C Je372¢ la322 Gea®7zaE0 37
12885307 21€1.7%% o237 fe35805 le3Z9 Te31148EF 72
I 2 SRRV 222lec LT R C«37C2 14515 Te82568E ¢
l4ragin 2281407 o237 Ge3T77H le322 Je52%88E ¢
1334630 2241.70 Je0258 C.58%C 1.749 leE5408C ;0
HE LTI 240107 24998F fecl53 le41° Tef6EZRE I3
S4620¢ 2461,435 2.95028 fe5671 le322 le582457 13
CHIanll? 2221l ut 2+977% Pe5330 1e8e( fe59566%L [°
HUS S-S ?5%1.27 det58" Te£525 l.525 Ne&1i93C 33
18245077 241,27 ZeBIZE NehTEE la%E4 DeR2T70°F 17
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STLL
RADIUS

NUIMEFR )

(%)

CISCHARGE (G)

STATIC PRESSURE

PUMP STARPTING DATE
FUMP STOPPING DATE

TIME

(JUL 19,

o
14345280
16462102
1834/2300
2 qs'ﬂﬂ
22.46.0;
A046:

r‘2 46."‘!
54266303

FLAFSED TIME

T

(HINUTES)

1984)

27%1.0%
27¢1.00
2281.09
T201.20
J121.400
3241.22
3361.22
3481a07
612

3721.C°C

TEST (CR&

: 5474 FFEIT

. 1220,07 pow

: 2:615% PST

s JUL 17+ 1584

T JUL 20s 15824
PRESSURE CHANGE 1IN

PRISSUFPE
{PE1) (2S1)

?e923F% JeRI5LC
249130 33975
2s%6E5 Cec48]
27475 De5630
243475 N+563¢C
2.920% fe5909
22S28C Ne5825
2e313 10 Ce5975
2.920F 2e6%0C
2311¢ Ce?700E

D=31

HDOYN BHASDY

ERNMJECT 297555

PAGE #"F
TIME = 14:435:50
TIME = 241752103
CHANCE IN T/Pwx2

HEAD
(FEET)

1,892
la5(9
1e455
1.529

€29
,0392
l1.574
1.608
1.592
l.61¢

(MIN/SQFT)

da63329E
Jec5340C
fe681R2E
Ce71C30E
C.T3970F
Ce76712E
Ce7955CE
J.82391F
Te£5221F
CE5T71E

[ BN o JR - B T wl RO I B e WAl
L5 B oo B S i PR N O T voe T o T B o8 )



EIME TEST (DRAVDOUN OHASE)

e e M W EE S e R N SR D R we D L en Se W W AN W e

PROJFCT #oTT°E
SELL MUMEES 3 F4TE 2A0T W
TADIUS (R : b6 "7 FEIT
TISCHARCE (£) : 12R{Ja0L ~bM
STATIC FRESSURE : 16.7341 PS7Y
PUMP STARTING DATE @ JUL 17, 1984 TIME = 14:145745¢
PUMP STOPPINS DATE ¢ JUL 23 1994 TIME = 15372333

TIME ELARSEDR TIMF PPEZSSURE CHANGE IN CHAMEZE IV T/Fww2
T PRZSSURE HEAD
(MINUTES) (PST) (?81) (FEET) (MINJSOAFT)

- - - - - e ey oW o W om LR Y - - - A e ws - .-

CJIL 174 1984)

1434500 Telf 16,2357 -Ze000 ~Te 22 Ce7ETERE =22
14345012 Celg 5e2333 ced20% CW222 JebkEE41T =04
lai45822 le25 16.331¢ Ce3025 Jel 5B felfH412=33
147453321 CeG2 1643333 Gel008 Lel8 Fezb417E=33
14045042 CeER 15643341 £e22070 Te17C TeI2284E =33
1436535251 Ne85 16,3341 270017 CefZC Ne41170F =33
141353012 o582 1£.3333 CelQl2 fel?l CetRCalE=-23
1a2446211 le1° 154331¢ Ta2025 2e37E Na35522C =12
1434321 le3% 16423412 232075 Ce23 TeEXIPTIT =02
14745020 1872 le,7222 T8 TeT22 JeT716T7RE=22
lataela 1.63 16,331¢ Jel02% Te?06 "e75RETIL =0T
1434561512 la85 16.331¢ Te10G25 "ol i TeBTUZIF =T
14347221 2.7 1€.3305 24790323 Cels8 Pa953755=23
147647211 2«17 1he3284 De2C87 Te713 Sell%187 =32
142673021 2425 1642322 Ze.70481 4379 ?e111362-32
140472031 2452 l1e.3292 DslUGET Tedll RellBG4F =02
lat4724: 2a2 1€.3267 22074 Cell? Tel280912=52
1414752 2e8F% 1,329 fel082 7215 Pallgenf=’2
lala8101 TaT2 1643227 T0074 Je N7 Tel4Z28aE='2
Clatecrzi TeZ5 1F 3230 Telll7 "eLZ5 TelEERIT D
14292042 LR 12,2234 Ca71727 TelEF Tel76TE =22
14349073 4472 1t.321% TeT123 Sel28 Tei8BEICaI2
i440373 4,52 1643187 TellGE fel?h Te21Z4SE-T2
140520 a2 Ige2160 Te1R1 Tel4?2 Ce2I7 RE=2D
lai3510rz21 Se52 14,2117 TeT231 22252 CactlTlE=12
1431071 Ee72 1642277 CeC264 Ca281 CeZB4Z40~72
las31231 5452 16.2744 lel287 Gel2® TeIITATE =02
lagszicl T2 1£4302¢C Te2l21 Tel74 "al3lslf=)2
lags2rz: Te=7 152.2987 J+T354 TelR2 JeTH55Z3E-32
14223321 Be2 14.29€¢4 TeT287 TeT7 8 TelTRFET-E
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FUMO TOST (DRAWDOSN BHASTY

PRNJECT 23zg R
TLL tivnce rorcave PAGT Ktz
SLOTE () M sL, 7 T
ZISCRARSGE ) : 1287360 (M
STATIC PRERSURST : 14.%2341 poT
PUMP STARTING DATE : JuL 17, 1984 TIME = 14345:5%
PUMP STOPPING DATE : JuL 20, 19%4 TIME = 185:3¢22¢
TIME SLARSED TIMmc PPESSURE CHANGE IN CHANGE IW T/Px 2

HEAD
(FEET)

T PRZISSURE
(MTHUTES) (PS1) {281)

WD A A e WD W S e LN F I S - b s e

(MIMN/SAFT)

(JUL 174 1284

14:32:312 8,52 lea2917% 2ala298 Je %9 " lI4T 2
41354022 2.2 16,2871 Cel872 felilg CTed42512F=22
143343321 F.52 l1ea2822 te7511 0s118 Te84375C 22
14785191 I12.702 1642787 Je2582 fel127 fed73ZPF =0
143610 11.28 16,2722 Del818 2143 05237082
14137252 12.2¢2 16.2622 C«27CS 164 Te5717°%C0D
1425483¢C¢< 1Ze0R 15,25¢6¢ PeTTS «179 Je£1832C-.2
140397105 i442% 1642492 Te849 Cel19€ TeEBRFEEE =T
islgrlcE 18,78 le,2a1¢ Te29272 Je21F Ce712825-02
18021i:2¢ l1e,2¢ 16.23¢ 2 “e 7981 74276 s 75?:“”-‘9
13022072 17.2¢ le.228¢ 2«1055 fa243 CeB1T7T4Car7
1513 gE 18.78 16.22219 Jel117 2e257 Ze °“4L77-“2
15174228 1%e78 16,2172 21171 Te27% Te9018eF=1p
1515108 20.C8 le.208¢ Cel252 G.289 NeB4%128 =32
Z8ilsrs 21a78 1£,22¢% PelZ3e (e33R TeS96TRE=12
1sy7v:ies ZZa18 -u-1°64 Lel377 Te31R 0elG4250a7

1832825 22a%8 +1906 Pelg2E Te321 {el06262 51
1579z1n= 2467°F 16-1848 faldn? 0244 DellFR2E-2
i53l1a2:7® 28427 01765 1878 Te3£3 Ge11884E~21
18il12:C= 2TelR 1‘ 1£5¢< caz TeZ28 fel27B32a71
13014t 0= 2% 9 (% 15,1%7% DalTER Tl 27T Tell2T447T w2
“Silgig: 21215 lea1a8 leag YL 4z Cal4i1eC -
“SstEot Il.3% 16,2372 19¢2 Zel532 Jel8761C =11
18122821 3T.3% l2.12087 2054 344784 T lETIET =D
lz:22:2: 37435 lae1228 722126 Tet33 CalFETiC<nt
i5:24:121 39,3% ic.19a¢% «2252 Jef10 TelfERaTan:
12026222 41425 l6,5229s "e2242 Jafan CelfFR42FT ]
1512¢<3:2: 424,35 1g.722" Te26441 {867 CeZ L 8F7T =11
150243121 45,37 127224 Ce2807 TeS78 TellTZT Al
iZilzrz: TTe3% 16476272 Je2g8¢€ MeEz " TafZX78%C w1
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‘-L'J\D\DFDO.‘I--.]-«JH‘U‘U‘U‘-’]"U'I'JI(“UI‘

LAV BN A R VIS R oS I O N e Tl e e R T R N o P

S AW A P ) s e

PR

(;\ (W I I T INEN ] r-

N

PHEP TFST (DRAWDDUN PHASS)

S S D A D S e L R L L W v wr W W W W W aR ER

PROJECT
‘TLL tuvers opopare aAAr

(1]
(B

it
3o
(el

FADILS (F) : btz FEIT

PISCEAPRE () : 126873457 nEw

STATIC PRESSURF : 143341 pPsY

PUMP STARTING DATE ¢ JUL 17 1984 TIME = 147483035¢C

DUMP STCPPING DATE @ JUL 29, 1984 TIME = 15:1Z3C0::¢
TIME ELAPSED TIME FROSSURE CHANGE IN  CHANGE IM T/Pdez

T PRISSURE HEAD
tMINUTES) (FS1) {(PS1} (FEET) (MIN/SAFT)

fJYUL 174 1984)

147001 5%, 25 1640462 Je2079 TaBE4 TefR1SAT=T1
1453122 L 1€.720€ Ce2935 2e738C Ce28S21E~u1
12121 65435 1647149 23192 2eTTE 0,30034E =32
155221 70435 15,99¢4 D.3357 5774 fe332475-41
120121 78,35 15,5844 02497 04837 fe35613E=11
105321 80435 549727 8e3521 PERL 0e378730=51
116221 85425 15,9613 3.3728 9.860 Ce40326E-11
t15:21 90435 19.9457 2.3844 CaRET f.426°05=1]
142301 123432 15.0081 £.4290 1.9%¢ feTR13g7 <11
11A5L 153472 1R R74E n.850% 1. 368 "e72214Tw.:
14817 182.02 15,8543 0.4793 14176 N.RE422T~")
S LR 212412 15,8440 Co4892 le128 0.107e78 77
tegsot 243402 15 .R358 Lea523 1142 Bal1l4€5T 12
118171 273,02 15,2284 25057 14157 2.120028 33
T4RITY 3¢3.02 15.8234 0e3187 1.178 Te147228 33
118271 333,72 15.8243 Te3098 1.175 9.15720% 17
14810y 262472 15,8226 Ce5118 1.190 na1715£C 2"
D180 383,72 15,8243 CexN9p 1e176 2.tPRT4E 37
T PR 423.(2 15,8268 1.5372 1,17¢ fa183C18 32
R 833,02 5,833 343041 14123 fo214028 3
SRR 483472 15,2358 L L 10149 “ez2ezTT LT
treele ©12.72 T 8247 4929 14153 C.2426%T 3
145101 343,472 18,8328 2.%516 14157 TelERE2D 7
1423 : 673472 1E.F284 945057 1,127 AL T LTI
140922 6634732 15.2251 83397 1.174 0,31233%
TS 722402 15.R1644 Ce31S7 1.129 f.r41e0E O]
24380 75T 15,8154 Te5047 1+215 "eZ7I75C 3
Tesen faz, 07 15.80%¢ te53308 1.224 Cex5547C 22
248301 €rz, o2 15,8061 T.z287 1,219 TeuZeTET °

tegtcl S6T.n2 15,803¢ te3308 10224 Ga623117
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FIide TEST (DRAWDCAN muper)

PPrJICT E<7R 5
TELL suverDs r op4vR TAnT W

TADTILS (R) : 4a.,"" FCTT
TTRCHARSE () : 1297°3.22 gew
STATIC PPESSURE . 12,3341 o917
PUMP STAPTING DATE @ JUL 17+ 184 TIME = 143745350
PUMP STOPPING DATE I JUL 27, 1984 TIME = 132107175
TIME FLAPSED TIwr FRESSURE CHANGE IN CHANGE IV T/R#aw2
T PRESSURE HZAD
(MTHNUTES) (P21 (P31} (FEET) ("IN/SAGFT)
(JUL 184 1984)
Te481 02 123,22 1%.86021 Je3287 le2l® Ted832478 0
T8laBT 108Z,n2 1%.808¢ J«2258 le212 CeS1%R82ZE 50
1934001 1143412 18.R11° "e3222 1255 "eH4G18E 3
gs48:21 1203472 1%.811¢9 Ce5222 1.2295 TeaSEREIE "
112482012 1263.02 15.8312 Je3329 1,229 ZeT9E89T T
12748332 1322,.,32 12,7838 Je35803 1.269 Nes2528F 33
122482722 1X832,72 18,7647 Ce8701 1215 Get5257E 02
14348222 1443,02 12.7252 CaZcR}1 1,279 JebEIPEE ag
13342221 1503%,02 1,702 fa%279 Ta84R CeT10Z1E 2y
1548771 182442 1%.681% se5352¢ 1.8258 TeT28eT7E 302
MY S B l623.22 1546657 Geb6741 1.55%8 TaT7ETI2E 29
1849301 1663.72 15,6417 Te5222 1.537 TeTB8IRE 2
193s8zc: 1743472 18 .5825¢4 346947 1.6332 0«523732 o2
23:%8:21 1832,02 15,6425 De€308 1553 CeR3269F 1¢
21368301 1867472 15.,657% Tea786 1.551 DeaB6344C 97
22681201 19234202 15.6691 TecE8 T le524 CaC©C282E 01
2342251 1983,22 15.6749 Te5592 l.521 TeGITICE 13
"0i48:142 242,70 18,6741 JecgCS 1.522 ZeP6EL3ZE 27
~l:%8%41 21%3.68 15.6757 J«35R4 le®19 TeGa135 23
2aaRtg 2182,£9 1%.667% Je3E86 1830 JelfZ2zE 71
"Rlaef el 2223 k% 18.865172 Cerss 1.543 Laliml28 ™1
TAL4AIa 228,82 1m.6647 CethE59 la545 JelfTERD T
(E4R e £34T 488 1R . £66¢ Ce2h7ET 14543 TellTTAE 1
- 20K 5 2402457 1Z5+.665%8 0e¢%5682 1.542 CellZzlT 21
TTI4R4 24€T.64 1T.667% Ce58h6 l.528 DellodaZe 1
Tgtangg 2522858 1Z24671¢ Let525 l.528 Tel1227C 31
B e - 25FTeF " 15,6724 Des5617 1.5%26 Tel2217% 21
17048042 CE4T 60 1B,£728 Te8R22 1.F30 Cel24%a8 3
110468742 2TNZ .69 17 4fE25 J+3716 1549 hel12777F 21
12143341 ETEZWER 12,6447 To.2H08 1.821 Tellleif 2
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FUMP STARTING DATE
PUMP STOPPING DATE

TIME

(Jur 1¢

1Ti4904:
i4lagtal
15149248
15148141
17348341
1824824
121487342
270188704

2li6Fi41
22148347
FlLingiar
B L
1ran34
T2r648241
TIlHEIGL
T44R3417
TEV4EIG T

MINEET e
T [f.{_?_‘:;‘
TISCHARGE

STATIC PRESSURF

tcy
)

FLARSED TIME

R 4

(MINUTES)

1954}

ZHZZI,€C
238 45
294% .58
LENEER Y
3:6Te68
212367
118344
2243 ,KP
I372.60
IIclat®
TA423.6F
TanZap
3543 ,£8
I50T 4070
FEETLER
XT2T.50
I7f1.410

PLUIMB TEST
-
-
-
»
L]

T JdUL 17
v JUL 20

(DO AN M

FROSSURE

(PSI}

12,4221
1;0594C
15,98¢6¢
15.5%47
18.57¢°7
1. 57&¢€
15.5922
15.59%¢%
15.5944
12.565¢
12,6776
1% .5%¢64
18.5%927
15,5878
15,5725
I1fe572%
15.572%

pST

1984
1994

CHANGE TN
PRESSURE

(PST1)

Je?712°0
Ta 7421
TeT4TE
Ce78Q1
fa7541
Na7H 75
2.7818
LeT28BE
Te7393
Ce7385
TeT7X2S
Z«T3TT
Ne 7434
07533
PeT81E
“eaT816
Te7R1E

D~-36

FEZT

el mDw

PERE)

SROJECT

HRIE TR

TATE FST
TIME = 14345133
TIME = 151203348
CHAMEE TN T/Pex?

HEAD
(FEET)

(¥IN/SGFT)

lel2344F
ne13&2RC
r.13512F
nel4195F
n,14479F
Ce184762C
Te1574AEF
"e15123°F
Ne184137C
NelBERAE
releielE
DelEasyE
"W lETUTE
Nel7021E
2el17214rC
nel17E@ar
~e1708E

e O

SR A I BRI ST I

sy

)

L 2o BN IR
Lol e o R T B O T Y Y

MR ]

L
r—



FUMP STARTING DATE
FUMP STOPPING DATE

TIvME

(JuUL 17,
14145001
43482112
laagizs
142453732
14748747
142451951
lazag:ny
latagiln
lataei:
14136332
lat46:4:
latagis?
lata722:
lata7211
14387322
14347231
1414724
14347251
latapen:
143 r2:2

14745271
lal4903
47352121
143370021
i41s1%1
larerrz
lagz2ro:
iags2:rz1:
14135301

“press g
tr)
S1SCHARGE
STATIC FRESSURE

()

ELAPSED TIwe

T

(MINUTES)

T =+ 8 * & & B &
Lol == TN < T4 LIRS 1 BN RN SR
DR MM DM R D Ry

b (T TR0 M T s g3 7D Y (N (N

L]
LA BRETEREIRNLVINE (BES IR\ I 2 6 + BN IS SR | IETS SN (S IR

[AS B T ] Ll = e T B B S
¢ * * 8 & @

L ] L N ] * @
(RN DU | RS T & PSR |
LAY BEAN BN IS LY BEAG IS TN cSN ISY

D NP UTO B P NN NN R Y
[ ]

TEST

+ JuL
DoJuL

PROSSURE

(es1y

17.6759
17,6750
176721
1T.6722
17.6712
17.66%4
17.€667
17.6648
17.663%
17.£E5657
17.685¢
17.6547
1746517
17.5482
17.644%
17.662¢%
1T+6286C
17.53453
17.6297
17.6242
17.6147
17,6057
17.2¢727
17.582¢
17,8607
17.558%5
17.C429
17.52=
17,51r%
1T.E07Y

(DRAUD

A6,

12803,

17.6757

174 1
2Cs 1

CH

0N

1% FeET
21 gev
°S1

984
384

ENGE IN

PRISSURE

AR S R Bt B b I i IR S S o T 45 SRS SR TP Py

(S B

[ )

LI% 2 S BN R )

e ]

T Y DI 6 o

D=37

€>s1)

it

*® 2 0 a2 a @

L3 R WY L) ) o
I B
NN~ ™ 03 0

L andil "IN T B SRS T I

NN R)

»
(4

[ aad
—
-

£1g7
«3194
BEPES.
+2221
03262
«2305
2314
« 1375
«&NT

*
T
0

M

ELASTY

BROJECT 207% 05

ST 2
TIME = 143145133
TIME = 15300833
CHANGE TV T/0xa2

M s B R B T TS TS TS T v O ST S TN

{

I W I TS IS B |

4

[ R SV RS R BPIRY

LI B e |

HEAD
FEET)

« 222 Te78
« 273 TefE
«20 % Celb
« 75 "e24
« 209 N"elZ
«713 HIC
« 213 G.48
« 24 Ta35
Ty S Zec3
« 236 P
."‘5 '3.?9
«2487 Pef7
«LHX 0a®5
« (22 TelC
« 277 fall
« 572 fell
« £S5 Ne12
« %4 Tell
« 174 Tels
«117 TelE
el41 Cel?
P TalF
«175 8 Te1
0212 TeZl
«245 Sezk
«275 SeZH
258 CelT
«32I8 Je23
LR “eX5S
o 25 E 1«27

-~

LRANEY EIN v I 35 S TT RN IS W Y T )

LARTN LY I & ) IEN I

DAY BT D e o PR

~d N 0O B

3
DRy I () P -

[PA I &Y I

I~

T O e

O 0Dy

NS 1 St
Y= N ) e

I R IR TN IR O I B IR BV T
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N D
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1
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8]
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v
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PARTie (B)
CISCHARGE
STATIC PRESSURS

FUMP STARTING DATE
PUMP STOPPING DATE
FLAPSED TIME

(MINUTES)

(JUL 17,

»n

V(N

[T R

2y (N

[ BRI SN LW RS LI 6 ) T 1 [ W VPN
DI NI N

[ B4 I |

L Uy

..

R F VIR LT & 1 S R V]
]

SO G an Or (n o

L

[

NN e oo

S FY ER 2R A0 B0 AP 26 00 44 as w8

Lo I Tt TR T B Bl TR 1

LEPCI W N |

")
LS BRI TR 1]

DA )

Bt b bes b Pt pes pd b b b o et pd e
LB A5 JEES BN Bs PREACING (NS ) IOV R YR N S

B0 BP0 24 B0 SN 00 SR BB LB NE S B 4p 48PS S0 wE LE N I

CETT D 83 Uty ATy Y 1y

e pa e

[SUIRC NG IS NS NS T I IS RTINS SIS IS o Maon

B 58 BF 58 SO e P PR 45 BE e BE 08 ae BE SR PSS pa

[T NS BFLS I AV RYLE AN LY R i U

14 BN {H N

oo
— e

R o
[l

L

L Ll o S R S
913 $80)

Se % 20 4d 9 40 22 we L2 ]
[ACINACRN S BV IE IS ISR IS I
[ e T

(DRAWDOUN DHASE)

EROJERT ®R7 -

TART -

n

LELrc FFET
12873407 £rw
17.675% pst

: JUL 17« 1284 TIME = 14148150

I JUL 2%+ 1984 TIME = 15241353
PEESSHRE CHANGE IN CHANGE IV T/R# =2

ERISSURE HEAD

(ESIH {(°S1) (FEET) (MIN/SRFT)Y
17.4949 SelR02 Ded16 GQQGPQCE"EE
17,4875 T+1885 TetI5 Te828125~-.2
17.472% 2315 fe485 Jed42T7EF -2
17,4615 te2135 Cett?3 Cead7T3IRE=C2
17.4393 0e2357 Je544 TeTR23T70E=12
17.41%°2 Ce2551 CeBEB Pe3717CE=2
17.an0%8 Te2745 14633 feb6lBIGE=22
17,3029 Te2921 Je€T4 FefES5ET-02
17.2£82 S«3068 TeT7lEB Fe71202F.52
17.%427 33253 i« 732 NeT7EIiRE=]
17.3267 J73R3 Ja7ED TefLTI4E - 2
17.322¢ 72521 Le812 Pe954(2C=22
17.312° Te2541 SeZ8{ CeCC158E 52
17.28¢¢ r.z882 Je8%6 Ne®FHIBE~12
17.2757 $eZ993 f0e321 TelldZer-"1
1742655 L8095 Na345 CallS 00 an1
17,2567 Cet187 Te956 Tel1Zr2F-01
17.2461 t.3289 J.a9489% Tel112F4E-01
17.229¢% Te0435 1.028 NelZ27RCGT =02
17.216¢ Je85RY 1.257 Nell748T =1
17,2245 T8 TOR 1,228 Celb=1aFa’]
17.182EF Ns4828 lel112 MelBT7ARIT =71
17.1842 Jde%3023 1e122 GelRT0EE=11
17.174C [ 1.136 Mai7€I1E=21
17.162° fe5111 1.179 "alB882cT =21
17.1574 Ce317¢ 1.19% "el9F420 =131
17,1818 TeD232 1e227 Fel2l4R7C =31
17.14¢2 Je3287 1.22¢0 TeTl4ZzT]1
17,1%52 Je3298 1.2a48 Ce227°FC =21
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vars .

ol .
132

PLT (n)

FUMP STARTING

PUMP STOPPING DATE

TIMF

(JUL 17,

18:4n:2:
1S4
igienizr
13255221
15352221
ledlg221
leilgz2:
i15:15:212
1490t
1713071
LTiaET I
i18i18: 71
18348372
13218221
193481071
271811
2L34RICY
21:1R:351
214923741
227182121
2ZiaRt
2311E1 1
238%E8 02
BV
i U I
- -l
349t
tel%arnl
5049371
N R

TLAPSED TlwMmc

T

(MIMUTES)

1584)

. v 8
(N I N N (N
AR W N B R

N A MO Ry (N
& o 9
I - B A S |

. % 9o 8 @
S LY A
(AN LF AV RS B LS B L C RS B Y

AN (NN A DD e p s

N A RS B I e L VI ') O -4 = (v (D
* & 9
b ]
A% ]

(N N CN (A Gt O (1 CN Gl O NN
. a " @
P RN B S AV
)y R [\

[l
[A% IS

¢ * @

LLATN AL ) I R Y
M cx B wa o (N D)

(W NN

PIME TFST

e re

PRESSURE

resT)

17.1241
17.117¢
172592

171012

- W oa

(CRAYDIUN PHASF)

JUL 17
JUL 2T

CHANGE 1IN
PRESSURE

A0 YOI AD QD CD D LI D ey

L]
Moy
e (RS

[ ]
Oy U Oy D O U

N M) P s s D
-0
[l I 4]

1247 03 a3 £ ¢ 4} <
[]

mn

~t

SROJECT so7zce

Tant

TTME
TIME

CHAMGE TN
HEAD
(FEET)

1.271
le2¢e
1l.325
le322
1,333
la%245
I.352
1.3%6

le28C
1.3%2
l.382
1,382
1.282
l1.293
1,392
l.294
1.37%
1.2F9
1.271

-

3o

« # & 8 »

£ B PPN AN T
=P RN

3~~~ 0D +

* 8

I e LY
Fo RS S
D

W

'I‘.)-3‘;‘){‘)(3".’0‘;}(‘)&')QlDCJ{'.)O()l"_)(.T.’ﬁ

Cr a0 T O

L% B G B o]

L ]

T/Pe~x?

(MIN/SAFTY

- o wvwn e wr o oam

«2E1TRE=T1
0985215-:’1
«INAA4E -]
«2Z247E=51
03_E1.EE"‘51
#» 17972 =21
s4(3X6T =01
B 2000 =51
+S81TLF -]

#7234 =31
«864G2F="1
«18C£7E 317
«11485F ¢
el20222 235
«14325E 47
157TRE T
«171858 22
o 18574F 335
«199%1F 33
e la 30 2
ST TTE I
el4 2438 70
e SESZT T
e2f000GT S
«217238 ]
e 341835 1,
«27.08€ ¢
WIGr4nT o
w4 26758 7
485117 0°



L R

P3N DI R bt b b pa bs b pd s g

o

VR () 03

a0

L I R

(Nl’\)l-it:)\ﬂ:n-ﬂlh’.l’l-ﬁ(ﬂl\)h‘t_n\D(‘On-q

AS I RS RN | IS - RS B D

TIMF

TLL
e SR

TISCHARGE

v RpER

(FR)

[
*

(e)
STATIC PRESSURE

FitMp TEST

(DPLLDOYN

PHASF)

A S S SR R N A e o TR em SR N MR R AR NN W O e b e e

Fa:C

PUMP STARTIMNG DATE

FUMP STOPPING DATE

TLAFSED TIME

(JUL 18,
EE
Y
1811
t48: 71
tag1g
t4pz0
14812
-
24831
LTRSS
teEran
L EEES
t4RTY
Te8171
z4gr0
tep201
133101
24014
148367
sacta
Tadzar
RS LS
14814
tedzac
R
LU
14834
RS
TR
LN

T
(MINUTES)

1284)

L}
Lae ]

[ ]

LI LI T B
E R B I ] € - o33
RS ARACREAC BN A% B LC BN AS B0 2 AN AN T LS BN

.=

no

MM G Ol D M T M L
- *

1 3

f

{

e T T S S A TN
PE DO M ey BN O DD

RSB IS AT AN R I Y I B N

: 45,72 FETT
: 128753..) £ox
: 1746752 PS7
DJUL 1Ty 1784

P JUL 20, 1984

16.973¢
16.93€4
16,2125
15,2781
1/2.,35821
198265
16,2642
1608864
1£.9022
1e.01272
16,9176
15,3160
16,3197
1e.28c
lq.:¢4¢
144°712
le, 0077
Lee.0077
16,9247
1£,90an
1 .P9%4
1.F88E
1e Re2
14 ,72&F

CHANGE IN
PRESSURE
(PSI)

Je7Ca84
Ce738F
TeTELT
247967
Ce£2179
JeHZRS
Je@l1P
Ce728¢
Ge7TT28
C+7627
Ne7571
N, 7581
NaTSEZ
TGEMN
+ 7701
« 7728
« 7747
247747
f.7701
Ce?710
Ce TTHE
CeTESS
JeP117

T.93EF

v 2V B T 1

D-40

TIME
TIME

CHANGE
HEAD
(FEET)

j Y

1.442
1517
lu429
1.48561
1,516
1.572
l.62%
1.724
l.7€4
1,828
1.2%¢
1,524
1.872
l1.819
leTER
1.759
1e74E
1.749
1742
1.7#8
le77¢/
1.785%
eTET
TRT
776
779
7RG
leF 2l
« 272

b e ek b b

ba

R
[N ® ]
.8 o

Pt

3, -

s ve
e C

LS 4

T/Bas2

(MIN/SOFTY

Teb48T4TE °)
feZ1le2T LG
2.5451RE 22
2«E68CIE I
C«SQER9F 110
Ce£2524F 32
HTe5S53ETE I35
T«6E18ET (1
0717318 13
0e738g7E 7
NaTETL2E 13
Te78EZEC "3}
T4B23T73IE I
Ne2852759F 773
GeCBG44F 215
TWaO0PAGE I
Je=E71RE 0
TeTEGARD T°
TeZCalir ¢
TelfTZ2ECD 1
"el28 700 1
TellTTZE T2
fel117°75T 42
TelllZeilz 31
Telleqg2c 71
fe 115278 21
Tel122L77 ul
lolZ4aT4T Y
Tal27777 713
cellrelT 11



SUME TFST (DRAYDCWN EHAST)

Y OER R G SR Sy AR L M em P A R EE N W en e e wn W

CRAJELT #7375
YELL nUtPSe r o pacg MenT wnE

SAGTUS () : 4.7 FELT
TISCHARGEED trd H 122320670 rbm
STATIC PRESSURE : 176752 PST

PR3 I P 1 b b b S g
TN DD = 0o W00 - N U2

[N B

N £ (s BY s

22

B

poay}

FUMP STARTING DATE I JUL 17, 1984 TIME = 14342113
PUMP STOPPING DATE I QUL 274 19R% TIME = 1822333573
TIME ELAPSEC TIMFE PRESSURE CHANGE TM CHAMGE TN T/Rww2
T PRIZISSURE HEAD
(MINUTES) (PSI) {PST) (FEET) (MIN/SRFT)
(JUL 194 1584)
HEE AL PE23 .6 le.0027 Je2862 1.998 Fel3344F 1
HE - 2 2883447 12,7782 Js8364 2eTE0 " 13F2RE D1
t4btal 2S42,.,€8 1e,.,798¢% NT.276% 2.022 CelZP12C 21
HACE I IILiT .68 lea8050 fe’700 2e7¢C Tel41935E 21
138241 TIE3eE" 1£.7922 - Ce87211 2.723 Celaa72g 71
HU U 3123468 l16.8022 CeBT28 2.013 Jela7£2F 21
SERI4? Z18Z.ER le.8087 Je86ET 1.328 115046 31
s4B242 3243467 12,8133 fef617 1.9828 NTel1532292 31
taB4” 2303448 1€.817¢ feB5RD 1.9793 Te13613F 11
shetal 3363457 le.,?189 TefS61 1.975 "e15958F 21
s48La TAZ23 L5 16,822¢ T+9524 1256 TlE183E 31
THRL4 348Z.48 l16.219¢ 17552 1373 felpdcsar 77
HLE L 2543 .65 1648152 FePS538 1.9¢3% Telb747E 21
t43341 360367 18657 TeB6E3 149956 "e177ZL1E 31
shfi4 IEE3 468 1r.817°0 f.258¢ le279 Tel1T7214F 41
T8R241 3T72T.6R 1g.8152 J.R588 1.9832 Nel75C%E 1
t48141 3T7BI.57 1£.8097 CeB683 1536 Peil7RR1E £1



APPENDIX %2
SLUG TEST DATA TABLES
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TLL uvETe oy Terg
CASI“G LEuRTx : 6,27 £307
CASING JTRMETESR : ZeT. INCHTC
CASI'G STICK=-UR : leZe £rEY
SEFTR TO WETER : .27 FIET

TIST METHCD © SLUG TN
TEST STAPTING DATE @ gy, 11e 1924

SYDRAULTIC CONDUCTIVITY COMPUTATIONY

------—-------—q---------u--------

KY2IPSLTV (17%1) MITHAN

c

K = (QDT*PF*tI(EI*RC*T))LN!DHO/“P)

HFYPRAULIC CONDUCGTIVITY = le5224FE=n
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SLUA TERT

TEST METHOD : SLUf T»
TEST STAPTIMG DATFE ¢ JUL 11, 1564

AYCRIULIC CONDUCTIVITY COMPUTATI 2w

FVOPSLEY (1€51) wTtunp ¢

K o= (EFI*?C**/(II*PC*T))LN(UHC/OH)

MYCRAULIC COMPUCTIVITY = Jel714c-15
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VELL
Casyrg
CESING
CASING
SCREFN
GRAVEL
GRAVEL
AQUIFER THICKNESS
DEPTH TO WATER
STATIC PRESSURE

MvoER
LENRTH
JTAmMETER
STICK=-UP
LENETH
PACK DIAMETER
PACK PORNSITY

TEST METHOD @

TEST STARTING DATE

TIME

ELAPSED TIME

T

tMINUTES)

(JUL 1Cy 1984)

11214200
11314210
11214329
1121433
11214247
11214389
113152090
11215210
1121532¢
11215239
11315240
11315250
11216209
11016217
111622-
11216327
11216247
11216207
11217230
11217210
11217229
11217331
11218207
11218233
1121929
11219:3-
11229337
1152
11:2

e ov o
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n
-
1

J«002
fele?
Ne4333
fa500
DebET
0e82x22
l1.000
1.1867
1.333
1.54010
1.667
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2eln7
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Z2«50¢
2 eE6LT
Ze000
2.C00
Je167
3233
IS0
4.00¢C
44500
S«00C
S5«500
5.07°
£eS123
Tel%

SLUB TEST

SLUE 1IN

PROJUECT pg*s-~c
PAGE #r:
: 1%2.3¢ FFEY
. 210 INCHES
: Ce30 FFET
. 10,20 FEET
: 2400 INCHES
: te20CQ
. 65440 FECT
: S5e¢ FFET
: 41282 PST
v JUL 1% 1984 TIME = 11214292
PRESSURE CHANGE IN CHANGE TN DH/DH
PRESSURE HTAD
tpel) (PST) (FFEETY
47410170 0«6120 . le4l2 14CC30
4,7355 0.5079 les4C1 Ca®226
4.728°7 0e50072 1.324 De5824
4,717% Ce38%% 1a3490 NeGEZI2
4.7025 05745 1,325 le3387
4,£905% 0e5625 1.258 Te91%1
4 .6455 05175 lo1%4 2.845¢6
4.56T% 0«4395 1.014 271812
4.4880 De36010 Je83Z0 NTe5882
4.4250 02970 Ce885 Ced853
84,3725 02445 Je5E4 039585
4.3305 Ge28025 Jabs7 043309
4.3035 fel1725 0e338 Te2819
4,2780 "el500C f.386 J.2451
442671 fel320 0e3Z4 "a2157
4.2457 fellTO ?e270 fel812
44,2335 0.10857 Ce242 Cal7ls
4,225% 0.7975 Pe225 felB503
4421870 0.09C0 N.278 71471
442105 CenB825 Je«190 Nellsn
4.20390 S«0750 Gel73 Jel225
4,200 00720 Telég Tell7s
4.1082%5 0e.NE45 Celd9 fell54
4,18¢¢€ Ds2525 Jel21 M. 28817
441700 CeCa2yg N0ST N"eTERA
44,1625 «2345 CedB] "eNS64a
421587 0."393 lelk9 Teli2 ]
4.150¢ De2225 TelE2 CelX&R
441437 tellEt $«075 Tel249
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CRAVEL PACK NIpaMETESR ¢t 2ol INCHES
CRAVEL PACK FNRMeITVY o TXITn
LhUIFT? THIC«\Eece : £S,47 FTET
NEETHOTA LATER : i, FTET
STLTIC £RESEURE : bel2c" Po
TEST METHEOR 1 i 1 : -
TEST STARTIUZ OATE  t JUL 1. 1974 TIVD = ti1t:4:..
T]wrF TLAPSED TTur EEFSSURE CHANSE TN CHAYIE 1w Pe /Ty
T 2P ISSIsT T AL
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TEST METUGD ¢ eLuG T

=z e
: -

e 23 FTE
3432 FZE

TIST STARTIMG NATE ¢ JUL 1% lcca

SYDERULIC CINTUCTIVITY cf

WEUTATI o™
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PYSFOLEY

(1981) NEThoe

DR W AL e SR S N s e ey oam A S en S wm W vk

T

E-fl TvChog

T
-

c

K= (271l 0w/ (11wRCaT)Y)ILMIIHO/DMY)

HYRRAULIC COMRUCTIVITY =

Tel378F=7
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TLL ot Ty et Lo os
TAEING Lot T : 17,7 EBTET
DRI G CTamcTrc : 4a72 Tvgute
TACIME RTICK ey : ZLI7 FTET
CSORTEN LENGTR s 12e.0 FzZgY
TRAVEL DACK FTAvCTFES 4427 IvMCHFe
CRAVEL EBACK FOROCITY @ Te2770
LCUTIFER THICWKNES®e . 57«27 FrCT
TERTL TA ypTog : e FEFET
TEST METHQED ¢ SLUS 1
TEST STASTING ARTE o guL 124 194 TIMZ = 1237000,
TIvr FLiFcER ~IwE nre CrANGS 1
T -E AN
(rrrpTTe) (FocT) TFEETY
CJIL 124 1=ray
12:3}r:; Ao.... 20?91: 2.‘33 10.4"
tIirirle 14270 o277 1.45" TeTl22
1FrI2CL Ze” 2 Taonm T 2C TeFlZE
1Tezzroc Tel "l 4,737 D727 leXR=c
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1r3%s " faT 2 4,687 Tel4: P
124 ) AP 4,787 JeTET o 2K
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[T S N e : 1% FUET
CLel*C miaveron H 4,72 1vCHZe
CASIY G STICwKayrR : 2.0 FTET
SCeLTN LENOTU . 17420 &€t
CRAVEL SACK "IAMTTER » 4,77 TMgHEe
TRAVEL FACK COROSTTY @ A B
AOYTEFRER THICKMERR . ET«=2 FoFT
TERTE TA gATER H =+ FTET
TEST MOTHED @ sLu'G 1M
TEST STAFTINS DPavTe ¢ JUHL 124 18504 TIvME = 122273 "
SYDEINIC COMAUCTIVITY COMBUTATIAY
BIUBER & RICE (137¢) VFTH~G

K = RC**QIEL*LN(PFIDw)*(1/T)*LN(YT/YT)
SYESIULIC CoMnueTIVITY = Je2371F T2y EEFTGER
TRM O CCMFTILEMCE LIwIT . SelTRET ar g = TW2¢87FC - 4 FRCT

HYDMPSLEY (1831) woTHnr

K = °C--£/2l-(IIT)*Lﬂ(ﬁH”DM}
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SLus TFST

FESJECT #n2n o=
TLL O vUmES: r naey SLERE 4
CA2SINE LEMNCTH : 10432 FrgT
CASIMNG DIAETER : 4”3 INCHES
CASING STICK=~LP : 1425 FzeT
REBTH TO WATCR : 413 FTET
TEST METHOD : SLUG I™
TEST STARTIMNG DATE : JUL 12, 13Ra TIME = 160172073
TIurF ELAFSED TINME (s CHANGE 1IN
T HEAD
EMINUTFS) (FEFT) (FTET)
(UL 124 19049
lescziln Te 153 2el2% 24717 teans?
16323223 1al24 24480 l.gR2E "efZEA
lellding 2e5730 24720 1e413 Te771E
1ei2¢i 22 447074 3a.18" 2.95° T.472¢
1RIGEI D Ee ™7 TaS05 Te6 32 “e21Z4
1310108 2,010 JaTH" J.387 Telncy
leilain 140728 3245175 Je227 Ta173E

NTw === NEPTH T WETER (X FTeT)
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STLL o tuters o oretp

CASTI G LENGT : 10432
CASING DTIamzTEP : 4y
CASTMG CTICK=UP : l.35
REPTH TC WATE® : 4.12

TEST METHCD ¢ SLUG I™
TEST STARTINC DATE ¢ JUL 12e 19ra

FYCRAULIC CONDUCTIVITY COMPUTATINN

f

m N -4

n.Zon

Mmoo m

|

FVORSLTY (1951) MoTHeD

T

K = QEPItPP**/(iI*QC*T)’LM(DHO/DH)

HYDRAULTC CCNDUCTIVITY =
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SLUT TEST

FRAJERT #7712 =
sLL “UvEEd - peace TAST ey
CASINC LENGTH : 4% TTET
CASI™G DIAMETE®R : 4a77 TVCHES
CLSING STICK-U®D : 73 FTET
PEBTH TO WATER : 2,203 FET
TEST METEGD & SLUG 1w
TEST STAPTING DATE ! JUL 17, 1994 TIME = 15:3=; -
TIwME ELAPSED TIME ot CHANGE IN
T HEAD
(MINYTES) (FEFT) (FEET)
(JUL 174 1584)
18rg8yig fell8 Lo 3N 2.°7¢ 1.7200
13:56:.3 lezi2 0e873 2e632 ".eass
i15:57:0¢ 2.00¢ 1.277 24336 f.70as
13188270 1,000 14518 2e.08¢ Te7537
1meg3 2 4a7°0 1.777 1.£30 "eE162
18251800 £a700 2125 14487 nesnaz
16112322 7503 2.283 1.240 "a4178
igrisron 1nevig 24650 C.05¢ Te217e
ter2Ten s 124700 2.54° Za787 LA
12159300 144273 2.75¢ Te31% "e2%Ey
leritzoe N T.0zc Ted 80 teleyc
16113303 12,07 3,210 54299 TeiTi3

NTW ==== DEFTH TG WATEFR (IN FEET)
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SLUS TEST

TLL ttRET oy orn?
CaCL" 7 LEMETH : 4e "0 FIET
CagI* ¢ CTrameETESD : 4e.7 IVCHES
CASTNG STICK-UF : Ca72 FTET
PERTH TC waTESR : Tt FEET
TEST METHND & SLUG IN
TEST STARTING DATE ¢ JuL 17, 1724 TIME

HYCE2ULIC CONMDUCTTIVITY CAMPUTATION

---——---—----—-——----—---——-------

FVARSLEV (1831) wiTHrn ¢

Il B

K = (ZFI4RMx4/(11#RC*T)ILN(IHO/OH)

HYCRAULTC COMDUCTIVITY = S.Téfﬁf-GS FEET/SEC
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SLUG TFST

FRIJECT 4377 e

VILL CUMTE? f 2éap dAnE s
CAeIsG LENGTH : Je32 FIET

TAST"G DIAMETES® : 4772 IMCHIS

CASIYE STICK=UP : TeIl FFET

CECPTH TC WATER : Je*F FEET

TEST YETHOD @ €LUG I

TEST STARTING DATE @ JUL 12+ 1984 TIME = 12212727
TIvFE ELAPSEN TIwme DTw CHANGE IN
T HEAD

(MTMUTES) (FEET) (FEET)
1%+ 1884)
:Iq:“ :..u?:e 30?6: 3033" T-E"ﬂ‘\
seoiug 22725 1.225 2.77% Le£Ga?
2173 JelD l1e81% 2:3R10 feSOes
H-- 44520 12832 24712 “eS571R
20 Bel" 3 2e787 1717 le42%5
TEedln Ee1F 2e.490 1.512 1.37E8
tZR2 TelZl 2,590 1337 TelZ%c
s280 012 Palll 2478, 1e13C TeEnI2
AL Celil Tell? Na32n Te24%k
t28r57 11778 a3l TeTHn Tel="F
G 12l T,427 DeE7N Selacz?

DTd === DNEPTH TN YATER (1M FZET)
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SLUS TEST

CRNJErT
L N U I TANE
TASL 6 LEpeTu : 17423 F72IT
CASI™G DraveETzO : 4¢7C I%“CHES
CLSING STICK=-UF H 230 FCE
SERTE TA HATER : Re3€ FIEY

TEST METHOC : sLUG Iw

TEST STARTING DATE § JuL 12y 19ay TIME = 16219

HYORAULIC CONDUCTIVITY CCMPUTATICN

F¥CRSLEV (1°31) MCTHAD ¢

M T (ZFTaRCew/{11%RCeT)ILN(IHG/NR)

HYDRALLIC COMDUCTIVITY = Je1%87E=-36 FEST/SEC
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APPENDIX F
AQUIFER PUMP TEST DRAWDOWN AND RECOVERY CURVES
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T/R*+2 (MINUTES/SQFT)
PROJECT NO : 83505 DRAWDOWN PHASE
O --- M4-1} (RADIUS = 65.00 FEET) PUMP STARTING DATE/TIME : JUL 17. 1984 / 14:45:00
& --- M4-2 (RADIUS = 55.00 FEET) PUMP STOPPING DATE/TIME : JUL 20. 1984 / 15:00:00
I --- M4-3 (RADIUS = 46.00 FEET) DiISCHARGE : 1280.00 GPM
X ~=- M4-4 (RADIUS = 128.00 FEET)
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PROJECT NO 83505 DRAWDOWN PHASE
WELL NUMBER M4-i PUMP STARTING DATE/TIME JUL 17. 1984 / 14:45:00
RADIUS 65.00 FEET PUMP STOPPING DATE/TIME JUL 20, 1984 /7 i5:00:00
D1SCHARGE 1280.00 GPM
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PROJECT NO : B350S DRAWDDWN PHASE
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