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GROUND WATER HYDROLOGY STUDY 
GREEN MEADOWS ANALOG MODEL 
FLORIDA CITIES WATER COMPANY 

FT. MYERS, FLORIDA 

INTRODUCTION 

The Hydrology Division of Layne-Western Company, Inc. has 

conducted numerous studies identifying ground water conditions in Lee County, 

Florida. It was recognized nearly ten years ago that the Cypress Lakes plant 

well field was not capable of meeting the water supply growth for the Florida 

Cities Water Company franchise area. At approximately the same time, a 

similar study was being conducted forGAC Utilities for the Cape Coral area. 

Rapid growth and development was occurring in the coastal fringe area that 

would exceed locally available water supplies. 

In 1971, the Hydrologist began a study for the potential water 

supply in what was then called the Green Meadows area. The primary purpose 

of initiating the Green Meadows water supply study was to furnish water for 

the then proposed land development project that was contemplated to be similar 

to Lehigh Acres. It was anticipated that the findings of such a study may 

prove to be equal to the local demands as well as being capable of transmitting 

fresh water to supplement the local sources of supply for both the Cypress 

Lakes system and Cape Coral. In January of 1973, GAG Utilities contracted 

to sell the Green Meadows property. However, sufficient investigation had 

been made to that time that a very preliminary study utilizing a mathematical 

model on digital computer was made to determine the approximate spacing 

and location of potential we Us to supplement the Cypress Lakes and Cape 
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Coral systems. As the result of that study, 26- one acre well sites were 

selected and withheld from the deed of transmitta I with these sites designated 

for water supply production. In Ju~y~--1~_74, the first test water production 
--·----·--·--·-"'-

well was constructed in the southwest corner of Section 33, Township 45S, 

Range 2 6E in Lee County, Florida on a tract of land designated for a water 

treatment plant site. To date, three production we lis each capable of pumping 

approximately 700 gallons per minute or l million ga lions per day, have been 

constructed on the tract of land designated for the water treatment plant. 

Water !eve Is in both the sha !low and deeper aquifers have been monitored by 

the U. s. Geological Survey. This data is available upon request, 

The purpose of this report is to· conclude the study that was 

started in 1971. The study was originally conceived and has been conducted 

in accordance with the phases of work considered appropriate for ground water 

hydrologic studies. The first phase consisted of wide spaced test holes con-

structed in both the sha !low and deeper aquifers in the :(Ticinity to obtain 

definition of the geology for the genera I Green Meadows area. Water !eve Is 

were measured and elevations made to each of the piezometers to construct a 

water table hydraulic gradient map of the area. Water samples were taken from 

each of the piezometers and analyzed to determine the genera I chemical 

characteristics of the water. The second phase of the study was the test . 

pumping of the test production we lis. Water !eve I data was observed in the 

i ' piezometers and the we lis constructed in the area in order to ascertain the 

appropriate coefficients of transmissivity and storativity in the vicinity. These 
l i 

datum are attached to the Appendix of this report for their information. The third 
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phase, which is the subject of this report, is the actual mode ling of the 

aquifer system based on the data collected through the years, It is in this 

phase that the leakage rate and the safe yield of the aquifer system is determined 

utilizing bot.h electric analog and digital computer modeling techniques, The 

findings of this model study are presented, 
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REVIEW OF DATA 

The first test drilling in the Eastern Lee County area was 

conducted by some mineral exploration companies. Some scattered data was 

available from land surface to the fresh water producing formations in the 

vicinity. It was found early in the investigation that there was a very sha !low 

aquifer utilized by agricultural interests in the area for irrigation. '!'his water 

was usually colored by the development of tannic acid from natural vegetation. 

Because of the color, it was undesirable in its appearance for pub lie water 

supply use. Treatment for total color removal was considered too expensive 

by conventional methods. 

It was the experience in Lehigh Acres that an aquifer did exist 

from approximately 80 to 100 feet or more in depth below land surface that could 

be utilized for public water supply purposes. Therefore the investigation 

procedure designed for Green Meadows was to construct piezometers in pairs 

with the first shallow piezometer terminating in the shallowmost water bearing 

materia 1. A second test boring thenrWithin a foot or two of the first one ,was 

carried to the first satisfactory water producing formation occurring usually at 

100 foot depth or greater, suitable for public water supply purposes. Various 

samples were collected from the test holes, both shallow and deep, and were 

analyzed by various laboratories for its mineral content. 

Geology 

The primary source of ground water in Eastern Lee County are 

the permeable sediments in the upper 200 feet of the subsurface. The surficial 

sands inEastern Lee County may have been deposited on the ocean floor 
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during the Pleistocene Epoch when sea level was approximately 42 feet higher 

' ' than at present. During a particular stand of the sea level, sands from rivers 

and streams settled in the sha !low water near the shore. These ancient sea 

floors are kr10wn as terraces and are recognizable throughout the area. Other 

surface sands may also be found when the sea !eve l was only about 25 feet 

higher than at present. These areas appear to lie just to the west of the 

Green Meadows area. 

' " The upper soil profile consists mostly of coarse sand, marl, 

shell beds, and consoUdated and semi-consol!dated limestones, Some of the 

marl and clay lenses that occur in the upper portion of the profile Umit vertical 

infiltration. The soil materials from approximately 100 feet in depth to about 
l . 

250 feet In depth appear to be material of the Tamiami formation. It is this 
r-

' " formation that is the principle aquifer for municipal and publlc water supplies. 

The sha How near surface aquifers of sand and shell are used primarily for 
l ' 

irrigation in the local area. These two distinct aquifers are separated by 

I" extremely low permeabillty marls and clays. 

The aquttard· between the sha !low aquifer and the deeper 
' -

Tamiami formation is both beneficial and detrimental, depending upon the point 

l of view and interest involved, The aquiclude is detrimental in that it Umits 

the leakage into the underlying aquifer and thereby limits the actual amount of 

pumping that should be sustained on a long term yield basis. The aquiclude 

however acts as a filter in conditioning of water and results indevelopment of 

a higher qual!ty of water than would be available from the shallow surface , ___ ; 

aquifer, The aquiclude is therefore limiting the yield, but improving the 
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quality of water from natural sources. 

The most beneficia 1 effect of the aquitard is that loca 1 

irrigators in the area can utilize the shallow aquifer system for agricultural 

purposes and not have any major detrimental effect on the lower aquifer 

system. Likewise, the lower aquifer can be pumped without affecting 

appreciably the water table in the shallow aquifer. This has been vividly 

demonstrated in the SW 1/4 of Section 33, where s ha !low irrigation we lis have 

continued to operate even though the lower aquifer water level decline has 

been significant due to the initial pumpage of the Green Meadows well 

field. This comes about by the high recharge rate from toea l precipitation 

to the sha How aquifer far exceeds the amount of leakage out of the bottom 

of the sha !low aquifer through the aquitard into the lower Tamiami formation. 

From the present data available, the aquitard between the two aquifer 

systems has been found in every boring in the genera 1 vicinity. 

Climate 

The average annual rainfall in Eastern Lee County !s approx

imately 52 inches per year. It is common for 15% or more of thiS amount of 

water to be contributed to the s ha How aquifer system. This is the equivalent 

to 7. 8 inches per year of precipitation that contributes to the sha !low aquifer. 

Converting this to the average recharge rate per square mile results in approx

imately 372,000 gallons per day per square mile to the sha \low aquifer. 

In conducting leakage studies of the Upper Hawthorn aquifer 

in both the Cape Coral and Cypress Lakes well fields, it was found from 

previous studies that an average of 150,000 gallons per day per square mile 
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may actually be contributed to the Upper Hawthorn aquifer. Therefore it 

appears that only 40% of the recharge to the sha !low aquifer is transmitted 

through the aquitards to the Tamiami formation be low. This transfer only 

occurs in areas of pumpage where the water table has been depressed 

sufficiently for the infiltration to occur. There remains approximately 60% 

of the recharge still available to the toea l sha !low aquifer system for 

irrigation purposes. In the area immediately to the south of the Green Meadows 

area, this has been observed to be satisfactory for continuation of trrigation 

without any appreciable loss or damage to the agricultural system as indicated 

by the <~bsence of any claim for damages from the adjacent farmer. 1, 

Test Hole Drilling 

In the Appendix of the report are copies of test hole logs that 

have been constructed for both Florida. Cities Water Company and GAC Utilities. 

In addition to these were logs furnished by the U. s. Geological Survey and 

the approximate location along Corkscrew Grade, in Estero and other areas 

located il'l Central and Eastern Lee County • These datum are attached to the 

Appendix for the information provided. Where water quality samples were 

available, these have been included. 

In 1972, a special surface water study was being conducted 

in addition to the shallow aquifer study for the Green Meadows area. Crest 

stage gauges were established in several areas to obtain the maximum water 

height from local precipitation, Water quality samples were taken of both 

surface water and from the sha How aquifer in preparation for a comprehensive 

study of the Green Meadows water supply system. Attached to the January 19, 
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1973 letter, is an illustration of the near surface and shallow aquifer water 

table as well as the water table elevation of the deeper Tamiami formation. 

Some differences in hydraulic gradient were observed. 
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WELL DEVELOPMENT 

In early 1973, It was contemplated se lUng the Green Meadows 

property by GAC Utilities. At that time, a computer run was made based on 

estimates of the aquifer properties obtained from the first phase of study. It 

was proposed to develop approximately 21 wells with the wells spaced on 

one-half mile Intervals In a rectangular grid pattern. The data was examined 

on the basis of no recharge and developing water only from the lnterna l storage 

capacity of the aquifer. It was found that pumping only 5 million ga lions per 

day resulted In a useful life of the aquifer in excess of 50 years with no 

recharge. Increasing pumping to approximately 10 million ga lions per day, 

leakage from the shallow aquifer would have to be present onan order of 

magnitude similar to that experienced for the Upper Hawthorn aquifer. This 

was considered to be a reasonable expectation for the area and the recommenda

tion was made to select approximately 20 some well sites through the center 

portion of the Green Meadows area that could be developed and accessible to 

the Florida Cities Water Company water supply system and to the City of. Cape 

Coral. The resulting one acre wellslt.esselected as a result of the study are 

shown on the attached drawing and are a part of the application pending before 

the South Florida Water Management District. 

In July of 1974, contracts were let for the construction of the 

first two wells located at the water treatment plant site In the southwest 

corner of Section 33. These wells were constructed by McGreggor Pump Company 

and the logs and pumping test data are shown in the Appendix. Test Well No. 

l showed an Initial value of transmissivity of 13,133 gallons per day per foot 

'-------------------lAYNE WESTERN COMPANY. INC.---' 
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Width of aquifer and increased to approximately 42,955 gallons per day per 

foot width of aquifer after lOO minutes of pumping. This is an indication of the 

leakage beginning to develop through the aquitard separating the shallow and 

deeper aquifer of the Tamiami formation. Near the end of 25 hours of pumping, 

the rate of drawdown appeared to stabilize at a pumping rate of 781 gallons per 

minute, The well's specific capacity was approximately 21 gallons per minute 

per foot decline in water level. 

In a few weeks the second well was completed and test pumped 

at a rate of 948 gallons per minute for 25 hours, which had a well specific 

capacity of 2 3. 7 gallons per minute per foot of drawdown. Prior to the pumping 

test, well development work on each of the we·lls showed pumping rates in 

excess of l, lOO gallons per minute from less than a 50 foot depth. This was 

an exceptional yield capacity from wells in Lee County. The coefficient of 

transmissivity for Well No.2 appeared to stabilize at approximately 36,805 

gallons per day per foot width of aquifer. The coefficient of storativity appeared 

to be .0016 for Well No, 2. No direct calculation of leakance through the 

aquttard was made for the pumping test. Prior values of from 150, OOd gallons 

per day to approximately 180,000 ga lions per day per square mile of aquifer 

appeared rea listie for the area. 

Approximately a year later in 1975, a third Well was constructed 

on the water treatment plant site. No detailed pumping test was made on this 

well, 

The operation of the three wells at the water treatment plant 

site has been extremely satisfactory from a yield production basis. Water levels 



in the group of piezometers constructed on the site showing !eve Is in both the 

shallow aquifer, and in the Tamiami formation, responded as expected. No 

appreciable lowering of the shallow aquifer used for irrigation in the area was 

found. The water table did decline in the production aquifer zone of the Tamiami 

formation in accordance with projected water !eve Is. 

The only operational problem encountered to date with the 

Green Meadows water supply system has been the unusually high amount of 

hydrogen sulfide gas contained in the water production formation. It is thought 

that the present location of these wells is near the subcrop of the aquifer 

system and may be in contact with some natural deterioration of organic 

matter or sulfur· reducing bacteria contributing to the development of the hydro-

gen sulfide gas in the water supply. This water was initially used into the 

distribution system with only aeration and chlorination. Excessive amounts of 

chlorine did have to be added to reduce the chemical oxygen demand and 

provide a proper residua 1 for municipal purposes. Conditioning of this water 

through full lime softening as presently under construction, will provide an 

excellent quality of water for the area. Conventional water treatment will 
:' •'' 

eliminate the hydrogen sulfide from the raw water supply. 

l _J 
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AQUIFER MODEL SYSTEM 

An electric ana log model was made of the entire Lee County 

area lncludl':lg the Upper Hawthorn aquifer of the Cypress Lakes and Cape 

Coral systems. The transmissivity of the aquifer was simulated by electrlca l 

resistor network. Only the Tamiami or Tamiami-Upper Hawthorn aquifer 

system, where combined , was mode led on the network. No attempt was made 

to model the sha !low aquifer or the leakage between the two aquifers. 

A passive element steady-state electric analog network was 

constructed for the Tamlaml and Upper Hawthorn aquifers in Lee County. No 

capacitors were added to the model or induction coils to simulate transient 

response conditions. The. steady-state model is an exce !lent tool to define 

the f!ow rate through the aquifer and the resulting drawdown from transmission 

by the aquifer transmissivity coefficient. No changes in the internal storage 

capacity of the aquifer can be made in the steady-state system. Leakance or 
C"·-"~- ... --~-··-

leakage resulting_frompreciplj:atJ,Qn source.s. can be modeled by adding a 
'-· - . -- ·- . - ·- -·"---~ ,_ - . 

separate induction grid to the model network. Since the actual leakance rate 

is difficult to simulate, an arl:Jitrary resistance value more than t!3n times 

gre(iter than the. b&se ne.twork:.reststanca was selected. In the case of the 

Lee County model, the leakance net:work model was actually 100 times greater 
~ --

than the base resistance so that no modification to the aquifer transmissivity 

would result by the nE!twork addition, In later analysts work, this caused 

some problems in that the voltage level became too high to simulate the 

amount of leakage for maximum water production. 

----------- • "vt.J ~:: w~:ctTJ: D t.1 rnM Pll tJv 1111 f' __ _, 



The electric analog model was calibrated based on 1971 

data in which there was essentla lly no pumpage in the area. Only the .natural 

water. table gradient for the Tamiam! aquifer formation was modeled. It was 
:·'-~'··~-~:·-.,-."" ., ___ -~ 

found that the leakance_ from the sha !low aquifer was approximately 0.23 

milliamps, which is the equivalent of 230,000 ga lions per day for the entire 
~<--·-··"-----,--- ----------. 

model area. It was further found that the aquifer transmissivity was conducting 

approximately 570,000 gallons per day originating in the northeastern portion 

of the area. Total water discharge towards the gu If side of the aquifer was 

approximately 790,000 gallons per day. Voltage levels reflect the actual head 

condition directly. To the Instrument voltage readings was added 100 feet-

or 100 volts of electrical potential so that all values were well above sea ----··--

leve I e levat!on. To model water table elevation with respect to sea !eve I 

would have required some specia I instrumentation that was not considered 

necessary for this particular model study. Therefore a voltage of 123 volts 

represents a water table e levatton of 23 feet above sea level. Voltage readings 

can be added and subtracted to obtain the change in head expected for the 

condition. 

In December, 1976, some pumpage was being maintained in 

the init!a I start up of the Green Meadows well field area. Simulating a pumpage 

of approximately 400,000 ga Lions per day, voltage !eve Is were compared to 
' \, ' 

some observed water levels in the immediate vicinity of the well field. It 

was found that leakance had increased to approximate ly490 ,000 ga lions per 

day for the aquifer system as well as an increase to approximately 700,000 

ga lions per day being transmitted through the aquifer from the northeasterly 
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direction. There continued to be an outflow of approximately 790,000 gallons 

per day from the aquifer while 400,000 gallons was being pumped. A 

reasonable simulation of water table elevation was considered to be achieved 

by the mode i system. 

Having achieved a reasonable simulation of water table 

conditions in the area, the electric analog model was then stressed to determine 

the possible drawdown effects for various rates of pumping with recharge from 

natural precipitation leakage through the aquitard and by transmission through 

the formation material. As pumpage was increased to l million gallons per day, 

the leakance increased to 640,000 gallons per day while the transmission 

capacity of the aquifer increased to 1.18 million ga lions per day. Total output 

remained approximately the same with the additional pumpage stress from the 

aquifer. 

Increasing pumpage to 2 million gallons per day resulted in an 

increase of leakance plus an increase of water being transmitted through the 

aquifer system. 

Pumpage was increased tr(s)unon gallons per day and 

' found that leakance increased to 3.3 million gallons per day for the model area, 
( ~. 

while the transmission capacity of the aquifer increased to 2, 32 million gallons 

per day. 

Pumpage was then increased to approximately 1,1 mtllion gallons 
. - \ 

f .\ ' 

per day and leakance increased to 4.4 7 million gallons per day while the aquifer 
I "I .:{_;• 

I 
transmission increased to 2.97 million gallons per day. Electrical limitations 

were being approached in the model system as presently set up. 
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It is presently projected that leakance could increase to 

approximately 7,5 million gallons per day for the configuration of the well 

field while the aquifer transmission capacity remained close to the 3 million 

gallons per day simulated, This gives the total available yield from the aquifer 

system for the proposed we II field of lO. 5 million ga lions per day. 

I .-I-~~eviewing the aquifer pumping test for Well No. 2, it was 

found that the radius of influence of this well is approximately 5,000 feet. 

This was the radius indicated at the end of 25 hours of pumping. The radius 

of influence can increase with pumping time and is expected to increase to 

a nominal radius of approximately IO ,000 feet with nominal steady-state 

development of the aquifer system. Uti Uzing a~norninal, radius of influence 

of IO ,000 feet, the total surface area encompassed by the well field con

figuration comprises an area of approximately five miles in width and a 

little more than ten miles ih length. This encompasses a tota I area of approx

imately 50 square miles, which requires a leakance rate of only ISO, 000 

gallons per day per square mile to satisfy a yield of 7,5 million gallons per 

day. With the additiona I input from the aquifer transmissivity itself, there 

appears to be little doubt but what 10 million gallons per day can be adequately 

developed from the Green Meadows we II field under steady-state conditions. 

This complies with the safe yield criteria utilized by most administrative 

agencies. In developing this yield rate, no consideration was made for 

ground water mining or permanent reduction of water from the storage capacity 

of the aquifer system. 

As development occurs, it may be found that a slightly higher 
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leakance rate through the aqultard separating the sha !low aquifer and the 

deeper aquifer exists In the area. If this proves to be the case, then higher 

pumpage rates may be possible from the well field configuration proposed. 

It has been ·previously demonstrated that the yle ld potential of the total 

aquifer system including both the sha !low aquifer and the deeper aquifer 

from preclpltatloh sources may exceed 3 72,000 ga lions per day per square 

mile of area. This results in a potential yield of the 50 square miles of area 

approaching 18.6 million gallons per day. This would be considered the 

maximum upper limit potential of the Green Meadows well field area as 

presently laid out consisting of 26 well sites encompassing an area of 

approximately six square miles. 

With regard to the protection of aq ulfer quality from exterior 

sources, it was calculated based on an average transmissivity of 36,000 

ga lions per day per foot width of aquifer with an effective aquifer thickness 

of 100 feet, formation permeability was approximately 360 gallons per day 

per square foot of material. This gives the maximum physical velocity of 

water at the bore hole well of 48 feet per day. This velocity dissipates 

rapidly towards the edge of the cone of depression and Is nearly zero at the 

radius of influence with respect to the well field. Movement outside of 

the influence of the wells will follow the natural hydraulic gradient. This 

rate of flow in the Tamiami aquifer can be measured In inches per day. 

A review of land use policy should be considered to areas located within 

one-half mile of any municipal or potable water supply production well in 

Eastern Lee County. No deterioration effects have been seen from norma 1 

~---------------IIIVIIIC IAICC::1"CDIII N\MDAIIIV. 1111r. ---' 



' . 

'--

I . 

agricultural practices. Sewage treatment plants, land fills, and hazardous 

chemical areas should be restricted to areas greater than one-half mile from 

any water production well facility. Further study should be given to the spray 

irrigation field proposed by Lee County adjacent to the Green Meadows well 

field. If this is organic materia Is only in characteristic of normal municipal 

waste water and since the shallow aquifer does exist with appropriate vege

tative uptake of nutrients, there appears to be little problem with deterioration 

of water quality from this source. Due to the different aquifer layers and 

aquicludes with normal vegetative conditioning of waste water, no appreciable 

. deterioration of potable water supply is contemplated or visualized at this 

time. This is based on the assumption of appropriate loading rates that can 

be properly assimulated by the land surface vegetation, Spray effluent of 

properly treated sewage effluent should be no different than ordinary irrigation 

practices conducted in the area. 
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Leakance 

ANALOG MODEL 
LEE COUNTY, FLORIDA 

HYDROLOGY STUDY 
CALIBRATION, 1971 

Ground Water In Northeast 
Total Input 

Output 

Ground Water Out Southwest 
Total Pumpage 

Total Output 

Voltage 

Well #2 123.2 ·V 

Well #3 !2 ~ .6 
._, 

v 
Well #4 123.4 v 
Well #7 121. 9 v 
Well #8 121. 8 v 
Well #9 120.9 v 
Well#lo 122 .o v 
Well ill 122.5 v 
Well #12 122 ,o v 

_____ ma 
_____ ma 
_____ ma 

_____ ma 
_____ ma 

~J 
T 43, R 22 118.4 

T43,R23 122.7 
T 43, R 24 124.7 
T 43, R 25 125.8 
T43,R26 126 3 
T 43, R 2 7 126.6 

T 44, R 22 !12,6 
T 44, R 23 m.2 
T 44, R 24 IZ I · B 
T44,R25 IZ 3 Z 
T44,R26 125 .1 
T 44, R 2 7 12 6 .2 

v T 45, R 22 
v T45,R23 
v T 45, R 24 
v T 45, R 25 
v T 45, R 26 
v T 45, R 27 

v T 46, R 22 
v T 46, R 23 
v T 46, R 24 
v T46,R25 
v T 46, R 26 
v T46,R27 

T 4 7, R 22 
T47,R23 
T 47, R 24 
T 4 7, R 25 
T47,R26 
T47,R27 

0 • 2 3 -.!11.11 
0.5 7 ma 
0. 80 ma 

0. 79 rna 
0 rna 

0,79 ma 

107.8 v 
114.1 v 
118,4 v 
121. 9 v 
IZ 3. 6 v 
JZ5 5 v 

96 3 v 
IPZ 9 v 
115 6 v 
1zo 0 v 
122.6 v 
124. 8 v 

87,5 v 
96 4 v 

109.1 v 
118.1 v 
121.2 v 
123,4 v 

'----------~----------1 llYN I' WI'~TI'RN COMPANY. INC.-~-' 



Leakance 

ANALOG MODEL 
LEE COUNTY, FLORIDA 

HYDROLOGY STUDY 
DEC. 6, 1976 

0.4 MGD PUMPAGE 

Ground Water In Northeast 
Total Input 

Output 

Ground Water Out Southwest 
Tota I Purnpage 
Well #9 

Tota I Output 

Voltage 

Well #2 120.8 
Well #3 \21. 8 
Well #4 121.2 
Well #7 119.3 
Well #a 117.4 

v 
v 
v 
v 
v 

Well #9 109.13 v 
Well #10 117,5 v 
Well #II 119.0 v 
Well #12 117,4 v 

__ .,_4"-'0'--- rna 
_____ rna 
_____ rna 
_____ rna 
_____ rna 

T43,R22 1\8.6 
T43,R23 12 3.4 
T 43, R 24 124.6 
T 43, R 25 12 5. 2 
T 43, R 26 125. 7 
T 43, R 2 7 12 6 .I 

T 44, R 22 113.0 
T 44, R 23 liB. 8 
T 44, R 24 121.5 
T 44, R 25 122.9 
T 44, R 26 124,4 
T 44, R 2 7 125.9 

v T45,R22 
v T45,R23 
v T 45, R 24 
v T 45, R 25 
v T45,R26 
v T 45, R 27 

v T 46, R 22 
v T46,R23 
v T 46, R 24 
v T 46, R 25 
v T 46, R 26 
v T 46, R 27 

T 47, R 22 
T47,R23 
T 47, R 24 
T 4 7, R 25 
T47,R26 
T47,R27 

.4 9 

.70 
1.19 

.79 

.40 

1.19 

rna 
rna 
rna 

rna 
rna 

rna 

106.0 v 
113. 7 v 
117 • .3 v 
119. 7 v 
121. 9 v 
125.3 v 

98.2 v 
10 7 .I v 
113.6 v 
114.7 v 
119. 7 v 
124.4 v 

86.7 v 
95.5 v 

107.4 v 
114.8 v 
119.2 v 
123 .I v 
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ANALOG MODEL 
LEE COUNTY, FLORIDA 

HYDROLOGY STUDY 
2 MGD PUMPAGE 

Input 

Leakance 0. 90 ma 
Ground Water In Northeast l. 86 ma 

Total I nplit 2 76 ma 
r-

Output 

Ground Water Out Southwest Q,7~ ma 
Total Pumpage 2,Q2 ma 

Wells #4, #9, #lO 2.02 ma 
' - &A ma --

ma 
ma 
ma 

'l'ota l Output 2. 77 ma 

Voltage 

Well #2 lOS .l v T43,R22 l\4 9 v T 45, R 22 lQ l, 7 v 
Well #3 !03. 8 v T43,R23 !21 6 v '1' 45, R 23 !Q B, 9 v 

' Well #4 94.9 v T43,R24 \2 3 1 v T 45, R 24 lll1 v L ' 

Well #7 105.6 v T43,R25 12 3. 3 v T 45, R 25 llQ,2 v 
Well #a 99.2 v T 43, R 26 !24 ,2 v T 45, R 26 Ill, 7 v 

L - Well #9 94.9 v T43,R27 124.9 v T 45, R 27 121, Q v 
Well#to 94. B v 
Well #ll 97.B v T44,R22 ll6 3 v T 46, R 22 91,Q v 
Well#12 9B 6 v T44,R23 lQ9 ,5 v T46,R23 ~~.9 v 

T 44, R 24 liB, 2 v T 46, R 24 lQ!l, Q v 
T 44, R 25 !16. 5 v T 46, R 25 102.5 v 

'- T44,R26 l2Q ,2 v T 46, R 26 ~ ~ .! v 
T 44, R 2 7 123 9 v T 46, R 27 l\7,4 v 

L ~ T 4 7, R 22 B2. 3 v 
T47,R23 90 .I v 
T 4 7, R 24 99.7 v 

'" T 4 7, R 25 105,2 v 
T47,R26 lOB. 7 v 
T47,R27 ll7 l v 

L.-" 
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ANALOG MODEL 
.tEE COUNTY, FLORIDA 

' .. ·. HYDROLOGY STUDY 
S MGD PUMPI\.CE 

. Leakance 
Git>und Water In Northe.ast 

· Tota \ lnput. .· 
. . . 

Outp.ut · · 
:. - .' ,.. . ·. · . 

. Grotjnd Wi;iter Out Southwest 
· Tota·l Pumpage 

We 11s # 10 , 4, 9, A, 2. 4 9 
& B 

Wells #C, D, E, F •-----
.&G 2.5o 

Total Output 

Voltage 

Wellit2 78.9 
Wellit3 83 ,1 
Well #4 71.4 
Wellit7 ' 87.6 
Well #8 75.8 
Wellit9 71.5 
Well #10 Zl 5 
Wellitll Z2 a 
Well #12 B.~ 

v T 43, R 22 
v · .T 43 .. - , R 23 
v T 4.3, R 24 
v .T 43, R 25 
v T}3,.R 26 
v .T43,R27 
V .. 

v l'44,R22 . ,-_·.' 

v T 44, R 23 
T 44, R 24 
T 44 . - . ! R 25 
T 44, R 26 
T .44, R 27 

.rna 
rna 
rna 
rna 
rna 

118.8 
ll7. 7 
U6.0 
ll4 2 
ll0.3 
101 8 

!l7 2 

\l3. 2 
\09.2 
\OS. 1 
95 4 

103,6 

v T 45, R 22 
v T45,R23 
v T 45, R 24 
v T 45, R 25 
v T 45, R 26 
v T 45, R 27 

v T 46, R 22 
v T46,R23 
v T 46, R 24 
v T 46, R 25 
v T46,R26 
v T 46, R 2 7 

T47,R22 
T47,R23l 
T 4 7 R 24~ 
T 47: R 25·•:· 

'!;(-

T 47, R 26?::• 
T 4 7, R 2 7 '" 

: ;_·_. 

3.32 rna 
2.32 rna 
5. 64 rna 

O.§S rna 
4,92 rna 

5,64 rna 

114,3 v 
1Q3. 7 v 
101,3 v 
98 6 v 
93 5 v 
88 1 v 

8) 2 v 
BB.5 v 
9~.4 v 
9~.2 v 
Zl,7 v 

109,6 v 

71.6 v 
78.6 v 
86.4 v 
93.5 v 
96.9 v 

107.7 v 
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Leakance 

ANALOG MODEL 
LEE COUNTY, FLORIDA 

HYDROLOGY STUDY 
7 MGL: PUMPI\GE 

Ground Water In Northeast 
Tota I Input 

Output 

Ground Water Out Southwest 
Tota I Purnpage 
Wells#4, 9, IO,A 3 73 rna 

& B -----rna 
Wells #C, D, E, -----rna 

F & G 3.14 rna 
__ .......;.. __ rna 

Tota I Output 

Voltage 

Well #2 66,3 v T43,R22 116.4 
Well #3 72.4 v T 43, .R 2 3 112.7 
Well #4 58 .I v T43,R24 lll. 8 
Well #7 78.5 v T 43, R 25 112,3 
Well #8 64.4 v T43,R26 llO. 7 
Well #9 58.7 v T43,R27 104.5 
Well #to 59 .I v 
Well #ll 5.9 I v T44,R22 ll!.ll 
Well #12 63,Q v T 44, R 2 3 lll3. 9 

T44,R24 10 I. I 
T44,R25 10 I. 7 
T 44, R 26 98 4 
T 44, R 2 7 104 9 

v T45,R22 
v T45,R23 
v T 45, R 24 
v T 45, R 25 
v T 45, R 26 
v T 45, R 2 7 

v T46,R22 
v T46,R23 
v T 46, R 24 
v T 46, R 25 
v T 46, R 26 
v T 46, R 2 7 

T47,R22 
T47,R23 
T 47, R 24 
T 4 7, R 25 
T47,R26 
T 4 7, R 2.7 

4.4 7 rna 
2.97 rna 
7.44 rna· 

o 60 rna 
6 87 rna 

7 47 rna 

105.5 v 
so. 8 v 
81.5 v 
93.4 v 
95 .o v 
89.2 v 

80 5 v 
87, I V 
86,2 v 
72 4 v 
58 7 v 
99.8 v 

70,5 v 
76.2 v 
81.2 v 

.82 .4 v 
87.9 v 

101 v 
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SUMMARY & CONCLUSIONS 

It was found in this study that Eastern Lee County contains 

tremendous potential water supply for the inhabitants of the area, 

It was found that local agricultural irrigation practices from 

the shallow aquifer can continue as presently practiced without deterioration 

of that water supply or without adverse influence of the underlying Tamiami 

aquifer system, 

It was found in the study that municipal water supplies can be 

obtained from the T~_!l;!CirnJC!.qlJ[fE)r_syste~" being re:_~ed by leakage from the 
t::· ' 

s ha !low aquifer and by transmiss[onthrough the. aquife.r.transmls.sivity_ ~rom 
~,-:_.-----~-- • ---- '•-- - - t • ' --~~ 

more distant recharge areas, Evidence to date indicates that pumpage from the 
\ 

Tamiami aquifer system has not resulted in significant lowering of the sha !low 

water table aquifer, 

The analog model study indicates that minimum safe yield 

pumpage from the 26 well sites owned by Florida Cities Water Company has a 

minimum safe pGtential yield of 10 million gallons per day, It is further. pro-

jected that the maximum potential yield for the well sites may be approx-

imate ly 18,6 million gallons per day, Development in excess of lO million 

I 
gallons per day should proceed cautiously with appropriate monitoring of the 

water table in both the sha !low aquifer and the deeper aquifer areas, 

With appropriate respect for present and future planned land 

uses surrounding the well field area, there appears to be no significant 

problem with disposition of spray effluent from the sewage treatment plant 

properly condition. This is based on the assumption that loading rates to the 

'--------------------LAYNE: WE:Slr;:RN COMPANY. INC.---' 



soil will not exceed the uptake capacity of vegetation in the area. It should 

; - also be possible to carry on much of the normal agricultural practices in the 

area especially the irrigation of gladioulus and pompons. Edible vegetables 

may need additional care. 

mkh 
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AQUIFER PUMPING TEST 
GREEN MEADOWS AREA 

LEE COUNTY FLORIDA 

SEPTEMBER, 1974 

by 

CARL E. NUZMAN, P. E. 
HYDROLOGY CONSULTANT 

for 

FLORIDA CITIES WATER COMPANY . 
AND 

G. A. C, UTILITIES, INC, 
2112 Gulf Gate Drive 

Sarasota, Florida 
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AQUIFER·PUMPING TEST 
GREEN MEADOWS AHEA 

LEE COUNTY, FLORIDA 

September, 1975 

IN1'RODUCTION 

As a result of extensive testing in 1972, explora
tory drillihg utilizing cable tool methods installing two (2) 
inch pipe to various depths, was conducted in the Green Meadows 
Area on a wide spacing basis. These data are included in the 
Appendix of this report for its information. Also included in 
the report is the water quality data and analysis available 
from that study. 

As a result of the previous study, it was recommended 
that sites for future water supply wells be reserved from the 
Deed of Conveyance, when G.A.C. Corporation sold the property 
known as "The Green Meadows" area. Within the SW~ of Sec. 33, 
a tract of land suitable for water treatment plant of approx
imately 900 feet square, was reserved from the Deed of Con
veyance. Also, approximately 26 other one (1) acre sites were 
reserved for future well locations. These are shown on Plate 1 
attached to the pocket of this report. It was"at the water 
treatment plant site in the swt of s. 33, that the first two 
(2) test production wells were constructed. 

The purpose of this report is to give the findings 
of the aquifer tests performed on each of the test production 

·wells in the Green Meadows Area. 

A-1.2-
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AQUIFER TEST 
5 

On 23 July, 1974, construction was completed by 
Mr. Al Harmon, President of McGreggor Pump Company on the 
first production well in the Green Meadows Area at the Green 
Meadows water treatment plant site. The well was constructed 
utilizing cemented casing to the top of the sandstone unit at 
approximately 97 feet below ground level. Open hole was then 
drilled to the bottom of the unit to approximately 195 feet. in 
depth. Very preliminary development work was accomplished 
utilizing the test pump. The initial pumping test was started 
about 5:00 p.m. on the 23rd of July at a rate of approximately 
700 gpm. Minor adjustments in the pumping rate were made until 
the rate was established and stabilized at about 781 gpm for a 
25-hour duration test. Periodic observation of water level de
cline in the test production well was made. A few observations 
were also made in a two (2) inch diameter piezometer located in 
the very corner of S. 33, approximately 600 feet south of Test 
Well No. 1. The total drawdown at the end of 25 hours or 
1500 minutes of pumping was 37.3 feet. This measurement con--··'"~···· 

verts to a depth of 42.5' below the top of the well casing which 
is approximately 1.5 feet above the ground level, in the area._
The specific capacity of the well was 21-gpm per foot of decfine 
in water level. 

All during the test pumping period, the well was 
developing some small amount of sand and silty material from 
the formation. At the end of 25 hours, a water sample was 
collected but still contained considerable amounts of clay 
and fine sand resulting in a higher turbidity reading than 
normal. A small hydrogen sulfide odor was detectable from 
the discharge pipe, but was not considered to be excessive. 
The transmissivity of Test Production Well No. 1 utilizing only 
the test well data, shows an initial value of 13,133 gpd per 
foot width of aquifer and increasing after 100 minutes of pumping 
to approximately 42,955 gpd per foot width qf aquifer. After 
1,000 minutes of pumping, there Was no additional decline in 
water level observed during the test pumping period. It appeared 
the steady~state conditions had been reached and the decline in 
water level had stabilized to a constant level indicating sub
stantial recharge to the aquifer system. Detailed observation 
of recovery of water level was made after termination of pumping. 
It appeared that the water level fully recovered within 1500 
minutes which was equivalent to the test pumping period. It 
therefore appears that for one (1) test production well, the 
aquifer was not overpumped at a rate.of 781 gpm. 

A-2-
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On the 14th of August, 1974, the second test pro
duction well located some 862 feet in a southeasterly direction 
from the first well, across the water treatment plant site tract, 
was completed and testing was commenced. The No. 2 well was 
pumped at a rate of 948 gpm for the full 1500 minute period 
(25 hours). The drawdown at the end of this period was 39.96 
feet which resulted in a well specific capacity of 23.7 gpm per 
foot of drawdown. This was slightly greater than Test Well 
No. l. During the test pumping period observation in the decline 
in water level was also made in •rest Well No. 1 which is identi
fied as Piezometer No. 1 on the attached data. It was found 
that 10.32 feet decline of water level occurred in the No. 1 
well while Test Well No. 2 was being pumped. The transmissivity 
in the early portion of the data from Test Well No. 2 was 23;175 
gpd per foot width of aquifer, increasing to 35,100 gpd per foot 
width of aquifer in the period of time between 10 minutes and 
100 minutes duration of pumping, After 500 minutes of pumping 
no additional decline in water level was observed in Test Well 
No.2. The recovery of Test Well No .. 2 appeared to be complete 
in approximately 1800 minutes which was ,just slightly greater 
than the 1500 minute pumping .period. Since stable water level 
conditions were reached in the latter part of the pumping period, 
and the recovery was complete and nearly equivalent to the same 
period of pumping, the aquifer has substantial recharge. 

The drawdown data for Test Well No. 1 and Test Well 
No. 2, while Test Well No. 2 was being pumped, was plotted to 
determine other characteristics. The apparent radius of Test 
Well No. 2 for transmissivity of 36,805 gpd per foot Width of 
aquifer, approached 6 foot radius. It appears the effective 
diameter of this well, due to the type of well construction, 
is nearly 12 feet. Substantial quantities of loose sand and 
clay material were pumped from the well during the development 
period to develop this type of reaction. Thus, the apparent 
well efficiencies are in excess of 100% based upon the theoretical 
yield for the diameter of hole drilled. The radius of influence 
of each well is approximately 4,700 feet. 

A water sample was taken from Test Well No. 2, for 
analysis purpose at the end of the pumping period. This well 
was better developed at this time, than Well No. 1 and the 
turbidity units were down to 1.4 Jackson units. Subsequent 
development work was made ori Well No. 2and Well No. 1, and 
the latest report run by Florida Cities Water Company laboratory, 
showed total dissolved solids had declined to 478 mg/1 with zero 
turbidity. A slight odor from hydrogen sulfide could be detected. 

A- 3 -
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As a supplement to ihe above water supply investi
gation, an exploratory hole of four (4) inch diameter was 
drilled through the "so-called" sandstone unit into the upper 
Hawthorn unit. 'l'he top of the upper Hawthorn at the site of 
these wells, was found at a depth of 321 feet. DrillinK 
continued to approximately 345 feet from which pumping and 
a water sample obtained for analysis. The results of these 
tests have not yet been returned to the Hydrologist for in
clusion in this report. Although it appeared the water 
quality from the upper Hawthorn at this location would be 
satisfactory for public water supply use, the production 
potential appeared to be minimal. 
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SUMMARY AND CONCLUSIONS 

Two ( 2) test product ion wells of nominal 16 inch 
diameter with casing cemented to the top of the sil.ndstone 
unit, approximately 100 feet below land surface,· and open 
hole construction continued to approximately 200 feet below 
land surface, was utilized at the water treatment plant site 
in the Green·Meadows Area. 

r~ The Green Meadows water treatment plant site is 

r. 

I. 

l . 

l . 

l . 

L . 

. located approximately nine (9) miles directly south of the 

.old Buckingham Air Field and approximately 8.5 miles east of 
Tamiami Trail. 1'his is fully described as being located in 
the SWt of the SW! of S. 33, T.45S., R.26E., in Lee County, 
Florida. 

Test Well ·No. 1 was pumped for 25 hours at a rate 
of 781 gprn with a well specific capacity of 21 gpm per foot 
of drawdown. Well No. 2 was test pumped at a rate of 948 gpm 
for 25 hours period with a well specific capacity of 23.7 gpm 
per foot of drawdown. Prio.r to the test, well development work 
was conducted at rates in excess of 1100 .gpm fro.m a 50 foot 
pumping level. 

Coefficients of transmissivity varied from a low of 
13,133 gpd per foot, during the early portion of the develop
ment in Test Well No. 1, to a high o.f 51,546 gpd per foot for 
the apparent recovery of Test Well No. 1. 'l'ransmissivi ties 
for Test Well No. 2 started out at 23,175 gpd per fo.ot during 
the early data and increased to 35,100 gpd per foot during the 
latter stages of the pumping. Transmissivity during recovery 
of Test Well No. 2 appeared to approach 36,805 gpd per foot width 
of aquifer. This value was considered nominal and the value to 
be used in subsequent computations involving simulation of the 
aquifer. 

The apparent coefficient of storativity due to. 
confinement of the aquifer appeared to be .0016 for the duration 
of the test conducted on Well No. 2. 

A review of the water quality analysis shows that the 
magnesium carbonate hardness is much less in this water than 
that found in the upper Hawthorn aquifer along the west coast 
of Florida. Therefore, this water should be less complex chemically 
and not require as much lime for a conventional lime softening 

A - 5 -
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treatment. Also, the water should not require recarbonization 
after lime softening. 

The maximum recommended pumping rate for these two 
wells for a continuous service production of water, should not 
exceed 700 gpm each. 'l'his is the equivalent of one (l) million 
gallons per day per well, for a total additional supply of 
2 mgd. 

From the personal knowledge of this Hydrologist, 
Green Meadows test production wells No. 1 and No. 2, are the 
largest capacity, with the highest specific capacity, and 
the best quality of water of any wells presently known to 
exist in Lee County, Florida. 

A - 6 -
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THE LAYNE 1500 AQUIFER TEST 

CLIENT: Florida Cities Water Company DATE: 14 August '74 JOB NO.: A-191-C 

The Layne Aquifer Test is designed to obtain sufficient data to analyze the operation of a single production 
water supply well from the aquifer tested for the existing environmental conditions. The test is designed to 
keep costs to a minimum while obtaining all pertinent data normally used. There could be special 
conditions in which the number and array of piezometers would be increased and pumping time increased, 
for example to determine the leakage rate of a stream bed. However a majority of ground·Water tests can be 
handled quickly and efficiently with the Layne Aquifer Test. If a multiple well system, in which a 
significant portion of potential yield of the aquifer system may be developed, a more complete hydrologic 
study is required. In this case, the Layne Aquifer Test is a necessary part of the data collection process and 
may be repeated at intervals depending upon the area involved. Wells in deep multiple aquifers have special 
problems and the Hydrology Consultant should be advised prior to the test. 

The objective of the Layne 1500 minute aquifer test is to provide sufficient data to more fully analyze the 
aquifer formation coefficients while verifying the quality of well construction. This test may supplement or 
follow the exploratory Layne 500 minute aquifer test and may be referred to by others as a new well 
acceptance test. These data can be converted to machine language for computer processing. The aquifer 
coefficients of transmissivity and storativity will be computed. The well efficiency, apparent safe well yield, 
and radius of influence will be evaluated. There may follow suggested changes in well design and spacing to 
more efficiently harvest the available aquifer yield. A recommended well and well screen design can be given 
if requested. Enclose this completed form with the recorder charts ah electric log trace, sieve analysis of 
both the formation material and gravel pack, if used, and water quality analysis, if available, for evaluation. 

TEST WELL LOCATION Green Meudows Test Well No. 2, located approximately 700 feet 

east and 100 feet north of the s.w. corner of Section 33, Twp 45S, Range 26 East 

in Lee County, Florida. 

TEST WELL CONSTRUCTION 

1. Depth from land surface--__,.-feet. Total depth from casingr-----

2. Diameter of drill hole 16 inches. Drilling methodr _ _,Ro=t,;a=.r.>:.y ___________ _ 

3. Material in well GAGE WALL 
' THICK· MATERIAL TYPE NO. 

LENGTH DIA. NO. NESS IN. 
FT. IN. IN. 

Screen 0Een l!ol Construction Shutter 
Keystone 

Openings 

Inner Casing Welded 
Screwed 

. 

Outer Casing 
Welded 

Screwed 

4. Gravel pack size,_....cll=:::..... ________ amount of gravel-----------------

5. Height of casing above ground level ___ _:l::..:·~6:.:0:.....:f;::e;::e~t:._ ___________________ _ 
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LAYNE 1500 AQUIFER TEST 

Distance from T. W. to Pz. 

Depth to static water 
Height above ground ,=c -

Time of Elapsed Time 
Day In Minutes 

10:49 0 
10:50 1 

2 
3 
4 
5 
7 
9 
11 
15 
20 
25 
30 
35 
40 
45 
50 
60 
70 
80 
90 
100 
120 
150 
180 
210 
240 
270 
300 
330 
360 
390 
420 
450 
480 
510 
540 
600 
660 
720 
780 
840 
900 
1020 
1140 

'·i::.'' i2GO 

·' ~.-/;•· 1380 

! 
1500 

Test Well 
xxxx 

---.A.~. ;;~9JJ.0 __ 
1 60 . 

l!!wn 
••• 

19.06 
23.45 
26.36 
26.86 
?R Oll 

29.45 
30.84 
31.56 
32.40 

13 "" 
11_Q1 

'" ~7 
35_.19 
<" sr; 
36 07 
1f> , Q 

'" "? 
37.28 
37.81 

38 23 
3A-~f> 

39.98 
39-?f> 

39.41 

AO "" 
42.01 

38.74 

40.22 

4J1. 31 

40 '" 
40.39 
40.31 

39. 99. 

39.96 ..,._,. 
Af•O RECORD PUMPING AATE 

; )I" 

Well Specific Capacity 
I 

''" 

r~ie?Ometcr 1. 
. G60 J:'eet 

__ . .A 9' 

l 60 . -Drawdown 
• b' 

0 
.02 
.08 
.16 

?h 

.47 

.68 

.88 
1.25 
16.£ 
? .01 

? 11 

2 62 
? 17 

3 20 
1 11 
1 7d 
4.09 
4.43 
4.72 
4.99 
S.4r; 

6.03 

6.95 
7.15 
7 44 
7 e;Q 
7.92 

8.08 

9 14 
9.33 

9.53 
9.66 

10,13 

10.32 

23.7 gpm/ft. 

' () 

Piezorneter 2. 

Orawdown Remarks ... 

• 948 aom 

• 

• Ql[Q rtnm 

• 

. 
• 

• QdQ rtnm 

• 

• 

• 

• 

• 

• 

• 
• 
• 
• 948 apm 
• 
• 

d.d. 
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DRILLERS TEST HOLE LOGS 

Also L-1961 bvUS<£_ Fl_orirla -
PIEZOMETER NO. 1 

Surface Elevation Well loa 
~- . 

PIEZOMETER NO.2 
Surface Elevatton Well loa 

From To Description of Material Thickness From To Descriotion of Material Tl11ckne~s 

. 

. 

ELECTRIC LOG TEST HOLES AND ATTACH COPY OF TRACES TO THIS FORM. 

TEST WELL NO. 
Surface Elevation Well loa 
From To Description of Material Thicknes 

... 

WELL SKETCH 

71.·. - 1 () -

LOCATION SKETCH 

I l I i : l 
1--- ---- -- - --1-- --

1 I I I I I 

f--+~m1-+- -+Nl1-+-
f--l-~--~--l--l-~--l--

l i I I l l 
I ! I 33 I I I 

1--1 -~--1 ____ I --:--1 __ 
I I I I I I 

1--+~w_j ____ L'SE _J. __ 
I "T I I --, I 

__ 1 __ 1__1 ____ 1 _....J __ I __ 

I I I i l I 
_ __;S=.,W:.:_\> of the,_,::S:.;:W:__ ____ , I> 

Section No._-=.3.::_3 ______ _ 

Township, __ __:4:.::5:__ _____ N/S 

Range 26 E/W 
Lee 

Countv•--~c--,-~-----
State•---~F"'l"'o_.r_i_d_a ____ _ 

USA 
Country·-----------
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LAYNE 1500 AQUIFER TEST 

STOP TEST PUMP AND OBSERVE RECOVERY 

o.a..L ~ 'i ' q,'\~ 3,3 S.T~C. 

Time of 

Day 

Elapsed Time 

In Minutes 

0 

5 

10 
'15 

20 

30 

40 

50 

60 

90 

120 

150 

180 

240 

300 

360 

420 

480 
1550 
Start 

Test Well 

Water Level 

44.90 

20.28 

17.60 

16.22 

15.30 

13.96 

13.11 

12.40 

11.81 

10.55 

9.68 

9.12 

8.62 

7.41 

7.00 

' 

General Field Instructions: Select location of the test well 
by. appropriate means such as test hole drilling, boring or 
geophysical methods. The test well can be of either 
temporary or permanent type of construction. A temPorary 
test well need not be efficient to obtain good results. The 
test well must be open or screened in all aquifer horizons to 
be tested. Observation of drawdown in piezometers is most 
important for a good analysis. 

The location of piezometer number 1 shall be in a direction 
parallel to the flow path of the aquifer system, or axis of 
the alluvial valley, at a distance from the test well 
approximately equal to the depth of the. tes.t well but not 
greater than 100 feet. The test hole should be electric 
logged if possible prior to the installatio'n Of the- piezometer 
pipe, and aquifer. samples saved for later laboratory sieve 
analysis if needed. The piezometer pipe must be open to 
the same aquifer horizons as the test well and Of the same 
depth. The location of piezometer number 2 shall be 
located on approximately the same line from the test well 
as piez.ometer 1, at a distahce four (4).Jimes the depth of 
the test well but not greater than 400 feet as measured 

860' 

PZ. No. 1 

Water Level 

13.65 

13.37 

12.84 

12.33 

11.92 

11.23 

10.68 

10.21 

9.82 

8.84 

8.11 

7 .li 

6.00 

5.62 

5.30 

5.05 

3.66 
3.32 

PZ. No.2 

Wi.lter Level Remarks 

Last Read ina Before Stoo, 

from the test well. This piezometer sh.lll be installed in the 
same manner as previously given. 

The piezometers will be equipped with automatic water 
level recording devices to monitor the drawdown and 
recovery of water level. The data on drawdown and the first 
30 minutes of recovery will be read and recorded on this 
form from the recorder pen position. BE SURE THE 
FLOAT AND COUNTERWEIGHT ARE FREE TO MOVE 
to obtain correct readings. At the cOnclusion of the test. 
the recorders will be left in place to operate for at least four 
days to observe full recovery or diurnal fluctions of the 
static water level. 

A test pump will be installed in the test well of sufficient 
capacity to pull the water level down in the test well a 
depth at least equal to 10% of the saturated thickness but 
not greater than 70%. A 25% drawdown is considered 
normal\ The pump shall be operated at a constant rate as 
far .as possible for 1500 minutes. Suitable measuring 
equipment will be used to determihe the pumping rate. 

NOTE: COLLECT WATER SAMPLE NEAR END OF PUMPING TEST FOR ANALYSIS. 

CHECK RECORDERS FOR PROPER OPERATION JUST PRIOR TO LEAVING JOB SITE. 

FROM RECORDER CHARTS TOTAL RECOVERY OCCURRED IN __ ~1"'8'-'0"'0:._ _____ ,MINUTES. 

A.- 11 -

e 
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THE LAYNE 1500 AQUIFER TEST 

CLIENT: FLORIDA CITIES ~lATER COMPANY DATE: 23 July, 1974 JOB NO.: A-191-C 

The Layne Aquifer Test is designed to obtain sufficient data to analyze the operation of a single production 
water supply well froni the aquifer tested for the existing environmental conditions. The test is designed to 
keep costs to a minimum while obtaining all pertinent data normally used. There could be special 
conditions in which the number and array of piezometers would be increased and pumping time increased, 
for example to determine the leakage rate of a stream bed. However a majority of ground·water tests can be 
handled quickly and efficiently with the Layne Aquifer Test. If a multiple well system, in which a 
significant portion of potential yield of the aquifer system may be developed, a more complete hydrologic 
study is required. In this case, the Layne Aquifer Test is a necessary part of the data collection process and 
may .be repeated at intervals depending upon the area involved. Wells in deep multiple aquifers have special 
problems and the Hydrology Consultant should be advised prior to the test. 

The objective of the Layne 1500 minute aquifer test is to provide sufficient data to more fully analyze the 
aquifer formation coefficients while verifying the quality of well construction. This test may supplement or 
follow the exploratory Layne 500 minute aquifer test and may be referred to by others as a new well 
acceptance test. These data can be converted to machine language for computer processing. The aquifer 
coefficients of transmissivity and storativity will be computed. The well efficiency, apparent safe well yield, 
and radius of influence will be evaluated. There may follow suggested changes in well design and spacing to 
more efficiently harvest the available aquifer yield. A recommended well and well screen design can be given 
if requested. Enclose this completed form with the recorder charts an electric log trace, sieve analysis of 
both the formation material and gravel pack, if used, and water quality analysis, if available, for evaluation. 

TEST WELL LOCATION Green Meadows Test Well No, 1 located approximately 600 feet north 

and 100 feet east of the SW corner of S. 33, T,45S,, R, 26E, in Lee County, Florida, 

TEST WELL CONSTRUCTION 

1. Depth from land surface· ____ feet. Total depth from casing-----

2. Diameter of drill hole, ____ inches. Drilling method1----------------

3. Material in well GAGE WALL 
I THICK- MATERIAL TYPE NO. 

LENGTH DIA. NO. NESS IN. 
FT. IN, IN. 

Screen OPEN H LE CONS RUCTION Shutter 
Keystone 

. 

Openings 

Inner Casing . Welded 
Screwed 

Outer Casing 
Welded 

Screwed 

4. Gravel pack size, __ _::n_::0.::11.:.e ________ amount of gravel-----------------

1,60 feet, 5. Height of casing above ground level __ _:_ ___ _:_ ____________________ _ 



' . 

6. EQ-Ui~~!E~T 
----------------1 

.)C'R<''U' 
.l~r 

------. 
9. WATER LE\'EL 

. r •hl• Toni 
Rt\·rr~ Rn•an 

W1wr t• ..... t•lt"' ••1. ,-,.mpl .. tr<l - _____ _ 
• . <lob·---• .)(tw-1•·"' 11ntl t\Jrf•c• 

Cltllu _ .. -- ____ .. 

I 

Ci,s·; (t}. 1-/Arer ~AM' Si7rct_ 
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LAYNE 1500 AQUIFER TEST 

Distance from T. W. to Pz. 

Depth to static water 
23 July 1974 ' 
Time of Elapsed Time 

Day In Minutes 

17:00 0 
1 
2 
3 
4 

5 
7 
9 
11 
15 
20 
25 
30 

17:35 37 
42 
45 
50 
60 
70 
80 
90 

18:50 110 
140 
150 
1.80 
210 
240 
270 
300 
330 
360 
390 
420 
450 
480 
510 
540 
600 
660 
720 
780 
840 

09:30 990 
1020 
1140 
1260 
1380 
1500 

•MEASURE AND RECORD PUMPING RATE 

Test Well 

5,25 

Orawdown 
••• 

28.70 
28,87 

30,17 
32.50 
32.96 
33.66 
34,00 
34,42 
34,75 
35 00 
35 42 
36 1n 
35,92 
36,06 
36.20 

) 

36 48 

37,00 
37,00 
37.17 
37,46 
37 42 
>7 ?Q 

"'Te!if :II> I 

Ple.~ometer 1. 

Orawdown . .. 

' 

. 

X 

. 

Piezonwter 2. 
600# 
4.91 

2" Dia . 
Drawdown ... 

7,42 

9 59 

12,13 

12.46 

Rernarks 

/UU 

ti92 

. 

770 

• 781 

. 790 

. 772 

. . 776 

• 781 

• 790 
781 

• 

• 

• 

• 

• 

• 

• 

• 
• 
• 
• 
• 
• 



----··----------------• ~~Hface Elevution 
From To 

Surface Elevation 
From To 

l • 
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DRILLERS TEST HOLE LOGS 

·--- ------ ---
PIEZOMETER NO. 1 PIEZOMETER NO.2 ···--

Wellloo 
------·-· 
Surfnce Elevation Welllon 

Description of Material Thick ness From To Oescrintion of Muterial Thickness 

. 

I 

. 
ELECTRIC LOG TEST HOLES AND ATTACH COPY OF TRACES TO THIS FORM. 

TEST WELL NO. 
Wellloq 

Description of Material Tllicknes 
"''.'·."· 
:;-_:_ .. 
... 

WELL SKETCH 

LOCATION SKETCH 

-r I i / I / 
1--- ---- --1-- --j-- --

I I I I I I 
f--L~ __ L_ __L_ _J __ 

I , I I I 1 I 
f--1 _ _j __ l __ f-_I_.J __ I --

I I I I I I i i I I 
I I I I I I 

I I I I I I 1-- --;-- ---- ---- --
1 1 I I ~ I f---1-- _j ____ L __ J. __ 
I I I I 1 I 

__ 1 __ 1 __ 1 ____ 1 _ _j __ l --

! I ! i i I 

___ % of the'-------'-· % 
Section No .. _________ _ 

TownshiP·---------N/S 

Range E/W 
County'----------

State·-----------

CountrY'---------~-



LAYNE 1500 AQUIFER TEST 

STOP TEST PUMP AND OBSERVE RECOVERY.,/. 11•~1 
L, .. ~ l!).o'i&.+'lo, • -... -... '51• ... ,, ~z..S'I 2" Pz. , 

Time of Elapsed Time Test Well #1 

Day In Minutes Water Level 

0 42.54 

5 17.86 

10 15.75 

1? 15.04 

20 14.58 

30 13.37 

40 .L2.69 

50 12.14 

60 11.67 

90 10.62 

120 9.93 

150 9.37 

180 8,91 

240 

300 

360 

420 

480 

General F ieid I nstructioris: Select location of the test well 
by approp~iate means such as test hole drilling, boring or 
geophysical methods. The test well can be of either 
temporary or permanent type of construction. A temporary 
test well need not be efficient to obtain good results. The 
test well must be open or screened in all aquifer horizons to 
be tested. Observation of drawdown in piezometers is most 
imp·ortant for a good analysis. 

The location of piezometer number 1 shall be in a direction 
parallel to the flow path of the aquifer system, or axis of 
the alluvial valley, at a distance from the test well 
approximately equal to the depth of the test well but not 
greater than 100 feet. The test hole should be electric 
logged if possible prior to the installation of the piezometer 
pipe, and aquifer samples saved for later laboratory sieve 
analysis if needed. The piezometer pipe must be open to 
the sam·e aquifer horizons as the test well and of the same 
depth. The location of piezometer number 2 shall be 
located on approximately the same line from the test well 
as'piezometer 1, at a distance four (4) times the depth of 
the test well but not greater than 400 feet as measured 

PZ. No. 1 PZ. No.2 

Water Level . Water Level Remnrks 
17.37 Last Read ina Before Ston' 

13.04 

11.75 

10.91 

10.25 

9.02 

8.21 

from the test well. This piezometer shall be installed in the 
shme manner as previously given. 

The piezometers will be equipped with automatic water 
level recording devices to monitor the drawdown and 
recovery of water level. The data on drawdown and the first 
30 minu.tes of recovery will be read and recorded on this 
form from the recorder pen position. BE SURE THE 
FLOAT AND COUNTERWEIGHT ARE FREE TO MOVE 
to obtain correct readings. At the conclusion of the test, 
the recordt•rs will be left in place to operate for at least four 
days to observe full recovery or diurnal fluctions of the 
static water level. 

A test pump will be installed in the test well of sufficient 
capacity to Pull the water level down in the test well a 
depth at least equal to 10% of the saturated thickness but 
not greater than 70%. A 25% drawdown is considered 
normal, The pump shall be· open:J'ted at a constant rate as 
far as possible for 1500 minutes. Suitable me~suring 
equipment will be used to determine the pumping rate. 

NOTE: COLLECT WATER SAMPLE NEAR END OF PUMPING TEST FOR ANALYSIS. 

CHECK RECORDERS FOR PROPER OPERATION JUST PRIOR TO LEAVING JOB SITE. 

1500 FROM RECORDER CHARTS TOTAL RECOVERY OCCURRED IN ___________ MINUTES. 
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STANDARD WATER ANALYSIS l{El'ORT 

O:rla.:n.do Laboratories, Inc. 
P. 0. Box 8025A • Orlando, Florida 32806 • 305/843·1661 

LAYNE-WESTERN CO. INC. 
Reportw: ----------------~----~~~~~------

turbid Appearance: ____ _;_ ______________ __ 

Date: ___ J_u_l.;..y_2_7.;.,_19_7_4 ________ _ client 
Sampled by:----------------

Report Number:-------------------------------
9063 

GAC Fla Cities Util 
Identification: Green Meadows TW 1 7/23/74 

METHODS 

This water was analyzed according to "Standard Methods for the Examination of Water and Wastewater," Latest Edition, APHA, AWWA aild WPCF. 

Data RESULTS D11ta 
Significance Signlflcante 

c ' Determination p.p.m. Determination p.p.m. 

Total Dissolved Solids,@ 105°C. 5~3 Total Hardness, as CaCD3 
,JIJO .. .. 

Phenolphthalein Alkalinity, as Caco3 .. Q Calcium Hardness, as CaC03 .. trc. 
Total Alkalinity, as CaC03 

r.JI./1. Magnesium Hardness, as CaC03 •• 
11Lf .. 

Carbonate Alkalinity; as Caco3 
0 Calcium, as Ca x • 

7g .. 
. ~'16 1/ Bicarbonate Alkalinity, as Caco3 .. Magnesium, as Mg .. 

Carbonates, as C03 0 Sodium, as Na .. 'I 'I .. 
Bicarbonates, as HC03 .. 300 Iron, as Fe .. 0, I 
Hydroxides, as OH .. 0 Manganese, as Mn .. 0 
Carbon Dioxide, as co2 

:J.O Copper, as Cu 0 
•• .. 

Chloride, as C 1 .. Sl Silica, as Si02 •• .:11{ 

Sulfate, as so4 
35 Color, Standard Platinum Cobalt Scale 

() 
'· 

I Fluoride, as F 0.?1/ Odor Threshold 
0 

·' '· 
i Phosphate, as P04 3. ~ Turbidity, Jackson Units .. 95 ·' 

i pH (Laboratory) ·' 
7, 11 

l. 
pHs 

{,,'/ 
·' 

I 
Stability Index .. 6,1./ 

l . 
Saturation index o.s •• 

I 
l. '-?+~ (To convert ppm to grains per gallon, divide ppm by 17.1 - p.p.m, = mg/U 

INTERNATIONAL ANALYSIS OF WATER, SEWAGE & INDUSTRIAL WASTEWATER-ENVIRONMEN'tAL IMPACT STUDIES 
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_Report to: 
Florida Cilics Walcr Co. -----

August 15, 1974 
. Date: --,.---.;..:..--.....:.----,----,---' ,. SamolerJ ~"' 

; - 9163 
Report Number:---------· I dc.'lti f ~t .. ut' ci1: 

,•-,. 
METHODS 

. -

clear 

e licul 

. 
' ·: . . r~ ." 

.. q: 
' ., 

-I 

Thi~ wawr ~Jas anatyz.ed o.::coi'd1ng to "Standard Methods h,rthc Ex_amtnat•on of Water ant! .·.c.n£'\'1.3t~r ," Latest Edtt•on, APHA, AWWA and WPCF. · ·. til 

L .. -· 

- Detetmmation 

· Total Dis~olved Solids,@ 105°C. 

· Phenolphthalein Alkalinity, as CaC03 

· Total Alkalinity, as CaC03 

Cerbonate Alkalinity, as C,o(;Q3 

'" Bicarbonate Alkalinity, as CaC03 

Car bonates, as co3 

. Bicarbonates, as HC03 

· Hydroxides, as OH 

C.wbun Dioxide, as C02 

Chluride, as C1 

Sulfut~J, as S04 

Fh,~;ride, as F 
' . 

Phosphate, as P04 

i • ' 
pH I Laboratory) 

pHs -

l -
St.Jllihty Index 

S;ituronion Index 

Data 
.:ilqnifican::o 

x. 

x. 

x. 

x. 

.. 
.. 
x, 

,, 
,_ 

'· 

'· 

·' 

·' 

-· 
.. 
·' 

p.p.m. 

. ,f31 
/1 
v 

1 r• ,._, I 

'"J,L{ 

/./i 
_{ulL 

o.s 

flESUL TS 

~, ot·•l H -~-- · ·- .,. f""-.co " ...: ..... :;,>.:>, ;...;;, ..... u 3 

Culcium, as Ca 

Magnesium. as r.,g 

i .. 1angJnese, as ~.11~ 

Copper, o:. ·:·_. 

01114 
Signiiic.anco . 

'• 

.. 
,_ 

,, 

·' 

'· 

·' 

·' 
·' 

. p.p.m . 

;ll{() 

111 

7? 
/0 

·' I V· •• 

0 
. 

u 
,, )il _......_.__ ,.. 

Colo~'. Star.~ard Plu~inum ~ObJit Scale I 

Odur fhrj~.~·s,·lri .. 
ltu biciLty, j :.t"·"·son Units ,_ 
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( /,,_A[.., ")1l~-1. . .t¥-. 
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Nr. J. R. Spratt, President 
Alico Land Development Company 
La Belle, Florida 33935 

Dear Nr. Spratt: 

June 29, 1972 

This letter sunnnarizes our discussions of June 23, 1972 concerning 
supplemental water supplies for the western part of Lee County. 

Public water supplies for most of the western part of Lee County, 
iticluding Cape Coral, Pine ·Island, Sanibel and Captiva, Fort Myers 
Beach and adjacent mainland areas, are obtained from a water-bearing 
formation termed the "upper Hawthorn aquifer". In addition, thousands 
of small diameter wells obtain water from this aquifer for domestic use 
or yard irrigation, It is estimated that about' 30,000 persons are 
dependent on water supplies from the public water systems, 

The increasing demands for water from the upper Hawthorn aquifer, 
which occurs at depths of ·about 100 to 300 feet below the land surface, 
has resulted in a progressive lowering of water l•wels in the forma• 
tion. Studies by others have indicated that water supply shortages in 
the public supply systems will occur within the ne><t five years; one 
system has shown evidence of such shortage during the dry season in 1972. 

To augment e><isting water supplies and forestall impending shortages, 
other sources of supply have been investigated, Plans are currently 
underway to estahHsh a desalination plant to supply water to Sanibel
Captiva Islands. A similar system was until recently under considera
tion for l'ine Island. Private investigations. have been conducted by 
the Florida Cities Watl'r Company and the C'AC Corporation in the area 
at San Carlos Park twilr U,S, 41 to the Green Neadows subdivision bor
dering on State Route 82. TllCse investigations have shown the presence 
of suitable water-bearing materials beginning about 6.5 miles east of 
U.S, 41 on the County Road to Corkscrew and Extending eastwarci to State 
Route 82. 

Two water-bearing formations occur in the area. The upp<'nnost 
formation, which attains a thickness of 50 feet or more is referred to 
as the water-table aquifer, This aquifer is sep.~ratcd from the under
lying water-bearing formation by about 40 feet of clny nmrl, The lower 
water-bearing formation, beginning at a depth of about 90 feet and e><ten
ding downward to about zso· feet is termed the "sandstone aquifer", 
although the dcpo•its consist of sand, sandstone, and limestone. Chemical 



.. 
kll<'l' lo ~11· •• 1. 1\. SpL'att 
Page 2 
June 29, 1972 

iln.-tly~4..'S fn.un thi!; aquifer indicate that the water i9 suitable for 
puhllc ·'"l'l'IY purpo,;cs with chloride concentrations less than 100 mg/1 
(milli1;rams per liter). 

AlLiwugh a laq;e amount of information has been obtained, the 
~;atcr pr0rluction capacity of the sandstone aquifer has not been determined. 
Vtis involves tlte construction of a large diameter production well 
with adequate equipment for conducting a pumping test. Several obser
vation ~<ells arc also necessary to monitor the cffcc;ts of pumping. 
It has been estimated that the cost of construction and testing may 
range UJ>~'ard from $20,000. The information obtained will provide reli
able evidence of the water transmission and storage characteristics of 
the aquif~r, water production capability and required spacing between 
production wells, and other valuable data. These tests combined with 
those conducted in other areas may be used to estimate the potential 
yield of the entire aquifer. 

Unfortunately because of relatively high cost of construction and 
testing, the private corporations are unwilling to proceed unless some 
reasonable assurance is given that the test £acUity, if successful, may 
be used for water production for an interim period (possibly five years) 
to partially recover the costs of the investment. The preferred loca
tion of the test facility is at the site where the aquifer attains suffi
cient thickness and where water quality has been determined, i.e., near 
the southeast corner of section 6, Township 465, Range 26E. The land 
area adjacent to this test well site is owned by your company. 

Several alternatives exist for the placement of the test facility 
includ:i.ng (1) on Alico property, (2) on county road right-of-way, and 
(3) on property owned by the GAG Corporation at Green Meadows. The 
first location is preferred because of the information available, the 
shorter length of pipeline required, and other related factors. If con
structed on Alico property, the production well would be cased through 
the water-table aquifer to a depth of about 90 feet to avoid any effect 
on existing irrigation wells in the shallower aquifer. As the need for 
water increases, a<ldi tional production wells probably will be constructed 
to the east.and the earlier production wells phased out of the system. 

I. am sure that the information which will be obtained from the 
production well testing facility and other information obtained from 
test holes in the area will be supplied on request. 

I hope that our discussions have resulted i.n a better under
standing'of existing conditions and proposed plans for resolving &orne 



li.t!Jne-Lflestern Company, Inc. 
----------WATER SUPPLY SERVICES SINCE 1914----------

TEST DRILLING • WATER WELLS • PUMPS 

TEST HOLE 
' 

ract Name Green Meadows Project 
No.1 and 1-A 

,. No. GAC Utilities, Inc. Date Pebruary 2 5, 197 

y Lee County State !-'lorida DrillerMarvin Miller 

tion of Test Hole --,-------------
L'hwest corner of Area 

Elevation of Test Hole ________________________________ _ 

'-· -~ ~S_E __ ,~i Sec . ....:l~O::..__ of T 4 5 S 
Static Water Level 9 • ?_?_J~_o ..:__1)_ __ ::-c:-c--

~+-~-+~ Static Water Level 5.72 (NO. 1-A) 
Measured 1 00± Hours After Completion 

26 E , Lee Co., Plor ida 

DeocriptioD of Strata \Vater Bearing 
==r===F=~============~========-=-=========~~~~~ 
---+--~-r-s~n3y s~~-·1 _________________________________ ~_6 __ ~---

Marl rock and sand 3 

Rock 10 
Marl rock and sand, hard 20 Good 

-'--t-...C:..:--f___::·'--------- .. C-------'--~--------------------}----- - --· 
Limestone rock, with clay and sand 16 Poor 

Green clay w~th frag~m~e~n~t~s~o~f~s~h~e=l=l__. ______________________ ~~2~0~·--~---

Green clay and shell 13 
Sandstone, hard 1 
Yellow gravel and sand 2 Fair 

-=---t---::.:=--t---=~~~:e..::.:::..:..:~==--:==-----------------+-.--1-·-· --
Sandstone, shell and coarse sand 10 Good 

·.:_-+__,S_]l_ep0oa rae sand and s a~n~d:,:s_t __ o:.:n,_e __ ~l~a~y_e:_:r:_s::__ ________________ l-:c~-+-=----..,.. 
Coarse sand, less shell and dark clay color 

36 Good 
16 Good 

10 Good 
31 Fair 

-· _163 __ c_o_arse sand, shell with light c:.:l:.:a..:.:y~c..:..o_l:_o:_r:_ __________ -'--+--,..-l-=-.::__-
.3. 1~!4 Soft limestone 

g~o 7est 
~es 

r .rka. 

L_ • 

Test 
Test 

30 
16 

Well 1-A located 2 feet from No. 1 was the same to_~l feet depth, 

~~~~~or~~~~~~~~~~~~~~a~~~~J;P!r6·5~~~f~~~~~acJ.ty of pump. 
Well No. 1-A has 2 inch diameter pipe to 40 feet and 61 feet of 

hole depth. 
Test Well No. l-A test pumped 1 hour at 3 gpm for water sample. 

}2 WICHITA •. GARDEN CITY • LIBERAL it KANSAS CITV • DENVER • OMAHA • AMES • ST, LOUIS • AURORA 
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lit!Jne-IUestern Company, Inc. 
---------.,··WATER SUPPLY SERVICES SINCE 1924 

TEST DRILLING • WATER WELLS • PUMPS 

-· ··-· ~. . - --·-

1trnct Name Green Meadows Project TEST HOLE 
' . 

No.2 2-1\ and 
1. GI\C Utilities, Inc. DateFebruary 25,197J · • No. --· 

ity Lee county State Florida Driller Marvin Miller 
-

~- - ·-· - ·----

:ation of Test Hole Elevation of Test 
)rth Center of Area ~ Hole 

·-.1 
~ 

~JL){ 

, 26E 
' -

~.om 

- . 

:-:_.0 

._1 

,. '.5 

' 5 
,.,?.9 

10 •, . 
51. 

,1 

63 
,. '3 

'tiS 

17 

~-)_7 

.98 

.!8 

L43 
,o 

. ~ 
L75 

4 
>)4 

.. 

1arka: 

i·62 
:.. ' 

--t-- Static Water Level_l,j)_,_E)_E;_(N0_._2) 
SE ~i Sec. 13 ofT 45 s static wareS Level. 5.16 (No, 2-1\) 

~ Hours Alter Complcbon MeasuredO + 
Lee 

' 
Co Flon.da ., . 

-
To Description of Strata Water Bearing 

-
ll Sand ll 

- --
15 Rock 4 

25 Marl with clay 10 

29 very hard.marl 4 Fair 
··,· ------·-- ·- --. -

<;O \)'11.:\._tlLJllar 1 21 ~2_0d 

51 Hard pan (very hard) 1 None ----
61 Sandy clay, light color 10 None 

63 Roc.k 2 None . -
73 Limestone, firm 10 Good 

85 Limestone, soft 12 Fair 

87 Rock, gray in color 
. 

2 None _c.. ... , ________ -
97 Limestone, loose 10 Good 

98 ROck ... _lHt:>d 1 one 
128 Sandstone with hard and soft layers 30 Good 

143 Coarse sand and shell 15 Go6d 
160 Fine gray sand 17 Fair 

175 clay 15 None 

184 Shell 9 Fair 

234 Shell rock with some clay 50 Fair 

238 Cla¥ 4 None 
Test Well No. 2 has 2 inch dimiieter ~ e to T62 reet cia >En. p p p 
Test pumped for 2 hours for water sample at 60 gpm, full capacity of pump. 
Teat Well 2-A has 2 inch diameter pipe to 23 feet depth and 50 feet hole 

depth . . 
Test outnP.ed for 1 hour for water samole at 60 apm . full caoacitv Of pump 

WICHitA • CiAAOEN CITY ct LIBERAL • KANSAS CITY • ct'ENVER • OMAHA • .l.MJ:S • ST. LOUIS • A0RORA • 



-. \ 
fiwne-fUestern Company, l11c. 

------=---·-WATER SUPPLY SERVICES SINCE 1924-----.,.------

lE.ST DRILLING • WATER WE_LlS 1 PUMPS • 

~ ~··- - --- ·-·-· ~· -· ~ .. 
ntract Name Green Meadows Project TEST HOLE 

No.~ll_d 3-J\ • 

;1.) No. GI\C Utilities, Inc. D February 15,197 ate 

:ity_Lee_County StuteJlor i<;'l_~ Driller Marvin Miller 
. 0 

.. ~ . - -- - ------- ------
c - 1'-... :ation of Test Hole Elevation of Test 
'••ortheast Corner of Area ~ Hole 

?- ~ " Static Water Level 12 • 60_(!'10_._3_) 
NE 29 ofT 45 s static Water Level 7.00 (No. 3 -A) 

-, 27 E 

. ~ ~ ~Sec. ~· -~ • Measured lQO+ Hours After Completion 
Lee Florida 

0 ' 

·, _.om 
-

l'J 

'-J 
?-~ 

.} 

(9 
i } 

{C. . -
) 

' \ ~ 

95 
I 

) 

l:i 
! 3 
L; 
f'3 
i J 

35 0 . 

i ) . -
. 
i " :>g 0 

I arka. 

.\ 
•·62 

• c o., 0 

~· 

To Description of Strata Water Bearing 

19 _B_rown sand 19 

29 Limestone, water bearing rock 10 

31 Rock 2 

49 Limestone, light to dark clay color 18 
-----~--~~-----· --------· ···-

59 Limestone and clav 10 

75 Lim5Jstone. claY...,iilld sand 16 -
R'i Limestone, sand and shell 10 

95 Limestone and sand 10 

llO Limestone and shell, yellow in color 15 

111 Shell rock, hard 1 

158 Shell and sand 47 
----------------- -

169 Sandstone with sand in layers ll 
~ 

208 _§_and and clay with trace of shell 39 

218 -sand and clay 10 

235 Sand and clay, very soft 17' 

239 Clay 4 

--- Total Depth Drilled 

Test well 3-J\ located 2 feet from No. 3 was the same to 50 feet d ~pth. 
Te-st=wenr<o~lfas 2 .mch df'a·mei"tar-pfpe-'t'"o :t:ro=teet=in=dept . 
Test pumped 2 hours for water sample at 60 gpm, pump capacity. 
Test Well No. 3-A has 2 inch diameter pipe to 21 feet and 50 foot hole 

depth. 
Test pumped 1 hour for water sample at 60 gpm, pump capacity. 

WICHITA • GARDEN CITV • LIBERAL • KANSAS CITV • DENVER • OMAHA • A~ES • ST. LOUIS o AURORA 

Good 

Good 
------
Fair 

~ . 

Fair 
Good 

-·--·~· .. 

Good 

Good 

Good 
Good 

--
Fair 
Poor 

-
None 
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Gi\C ntract Name 

fiwne-lUestern Company, Inc. 
--------------WATER SUPPLY SERVICES SINCE In• 

lEST DRILLING • WATER WELLS • PUMPS. 

=· --·- ~ 

Utilities, Inc. TEST HOLE 

No. 4 

----

• 

\> No. Green ~1Ci1dOWS Date April 19'/1 I 
•Y Ft. Hvers State Flo.r.idi1 Driller M. E. Miller 

---- -- --- - ·-·· -

·:ation of Test Hole Elevation of Test 
. Hole 

,j 
Static Water Level 

SE 32 45S 

--

I 
-

-X ~Sec. ofT • Measured Hours After Completion . 
F lon.da -· . . Lee Co 1 2 7"' . 

' 
., . 

' -
·om To 

l 
Description of Strata Water Bearing 

,11 6 Light brown sand 
-

' 7 Hard pan layer 
'· 
17 
I 

27 Sand and shell 

I 29 Hard shell and sand 
' 
~ 36 lih i te sand and shell 
r·--

' 41 Lime rock - hard 

h 50 lfuite sand and shell 
r•--

i Location temporarily abandoned - due to difficulty 

r•- . 

'l " -
111 

•, 

' 
, .. 
\ " 

' 
l . 

,. 

' " 

-~"'arks: Lost one str1ng of tools at 50 feet. Sand would heave in casJ.ng and wedge 
. ~ools. casing pipe locked to rock by sand wedge. Lost string of casing pipe, 

WICHITA • OAPIOEN CITV • LIBERAL • KANSAS CITV • DENVER • OMAHA • AMES e ST, LOUIS .e AURORA 
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lit!Jne-fUestern Company, l11c. 
-----------···WATER SUPPLY SERVICES SINGE 1924 

TEST DRILLING 1 WATER WELLS 1 PUMPS 

- ~~------· . 
_.otract Name Green Meadows 

I 
TEST HOLE 

' 
7 - KC-998-C March 10, 1972 No. 

• No. Date 
---

~ty Green Meadows State Florida Drill!!r M. Miller 
--- ·--- - - - - --. 

:ation of Test Hole Near 'l'he Center Elevation of Test 
)£ The East Side Of Section. Hole 
- _, 3 . 

~ 

Static Water Level 
NE 13 46 s. 

. I 

J~ ~ U Sec. ofT • Measured Hours After Completion 
26 E . • Lee Co • • Flor~da . 

--
.•tom To Description o{ Strata Water Bearing 
-
- 0 4" T~psoil 

- 4 tt 6' White sand 
. 

6' 9' Brown sand 

-- 9' 13' Narl 
~- --

13' 17' Sand 

-J7' 20' Shell rock 

20' 40' Hard rock 

40' 82' Sand and shell .. -
02' 86 I sand rock (hard) 

-
a6' 126' Sand and shell . 

:L26' l!iO' Sand shell and rock ' "- ---··-------- -
50' 170' Green clay 

.._-?o' 228' Lime rock - -"-

"'28' 230' Clay 

.. Jo' Tot a Depth 
. 

4 

:. 

1arkl: 

tl j'-62 WICHITA • GARDEN CITY • LIBERAL I KANSAS CITY • DENVER • OMAHA • AMES o ST, LOUIS o AURORA 



. ' 
ntract Name 
. . 

No. KC-998-C 

i &;. •• i I li v ... .... . .. ._ li ....., ,;,~o~o ... 

II!!Jne-l!lestern Company, l11c. 
-----------WATER SUPPLY ~ERVICES SINCE 1924 

TEST DRILLING • WATER WELLS • PUMPS 

.. -· -· . ·--.. 
Green Meadows ' 

I 
TEST HOLE 

8 No . 
Dote March 18, 1972 

v Green Heudows State Florida Driller M. Miller 
- - - - - - -- .. .. 

-~tion of Test Hole Near The Center Elevation of Test 

•f The West Side Of Section Hole 
. - • h 

,~ 

Static Water Level 
NW 11 46 s. 

. I 

}L~ ~Sec. ofT 
Measured Hours After Completion . -

26 E Lee Co Flon.da . 
' 

., . 
rom To Description of Strata Water nearing 

' --D 4" __ T()_esoil 
• ' 4" 5 I \vhite sand 

' 5' 9' Brown sand 

' ·g I 14' Marl 
r' 4 I 17' Sand 

~·7' 43' Rock 
rJt:) • 55.' Sand and shell 

5 I 75' Rock and sand . 
~ " 

75' 85' Cla¥ and shell . 

5 I 95' clay 
~ . 

Sand and shell 95' 115' 
-. ' 

5 I 1<? 5' Lime rock and sand 
l ' 165' sand and rock :'25' . 

[ ·s • Total Depth 
~-I . 

' 

~ . 
1arka. 

J·l·62 WICHITA • GARDEN CITY • LIBt:RAL • KANSAS CITY • DENVER • OMAHA • AMES • ST. LOU!S ,t AURORA 
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• J 
/ifjne-lUestern Company, l11c . 

_____ _::__ _____ WATER SUPPLY SERVICES SINCE 1924 

TEST DRILLING • WATER WELLS • PUMPS 

. .. ··-· ...• 

f 
Green Meadows 

I 
TEST HOLE 

I 
I tract Name 

9 • 
No. 

)>No. KC-998-C Date March 1, 1972 
-

lJ Green Meadows S1!1te Florida Driller M. Miller .. -· 

j ·,tion of Test Hole 
- - . -- . ·- .. .. .. --- --- --·· -

Ncar Fence Elevation of Test 
•rner In The Section Corner Hole 

! . j 
Static Water Level 

~ 

I :_u SW U Sec. 33 ofT 45 s. 
' Measured Hours After Completion • 

' 
. • o., 26 E Lee c FlorJ.da 

' m To Description of Strata Water Bearjng 
~ 

'-0 J:i• f- 'l'o~s_oil 

I .. 5' White sand ' ·,. 
5' lQ I Marl 

I~· 14' 1--c;lCIY 
. 

------
l4' 18' Sand 
I -, I 42' Rock 

:a." ' 84' Soft limestone 
J A I lOS' Clay, sand, and shall I , 
. I 126' Sand and limestone ~-::..__ !--="-- - ..... --
r6. 156' Sand and rock 

' I 168' Hard rock and sand -----1--- .. -- -;a.• 174' Clay 

r-~ 
[...:. 

218 I Lime rock 
'c ' 
l8 I 223' Clay 

r . Total Depth 
' . 

~ 
I 
' 

I 
I 
' .. 

Test Pumped At 60 G.P.M. 

l 82 WICHITA • GARDEN CITY • LIBERAL • KANSAS CITY • DENVER • OMAHA • AMES • ST. LOUIS • AURORA ... 
A - ?.A -



' ~ 

. ... 
/ifjne-lUestern Company, Inc. 

-----____:;----~WATER SUPPLY SLRVICES SINCE 1924 

TEST DRILLING • WATER WELLS • PUMPS 

- =""--" 
. 
~-

--~--

I ·uiract Name Green Meadows TEST HOLE 

10 No. 

I No. KC-998-C Date March 1, 1972 
-

Green Ncadows State Florida Driller M. Miller y - ··- ~ ~ ·- -. ---

.tion of Test Hole Near the section Elevation of Test 
orner of 28, 27, 34, & 33 Hole 

. 

.. 0 • Static Water Level 
SE 28 45 s. 

-~ 

• 

·. 

'u U ~Sec. ofT • Measured Hours After Completion . 
.-~ 

' ' 
. • ., 

I 
6 E I ee Co Flon.da 

toln To Description of Strata Water Bearing 

' 

~· TO[>_soil I' 
. ':i. 61 White sand . 

r -, I 11 1 Marl I . ., 

~"' . 15' Sandy_sla_y 
I, <:; I 17 1 Sand 

l~ : I ··-· 

40 1 Rock 

~Q I 70 1 Sandy clay 
I ) I 80 1 coarse sand I 
I~ -

JQ I 90 1 sand ,- -----
! ) I 100' Sand and shell 
j61 120 1 Sand and meal· rock 

··~'- -~- ... - ---· -
[l:_ ,_llO_'_ Fine sand 

f-'~----- -· -· 
)d' 140 1 coarse sand 
··-i---_ .. ----
' J I 160 1 
I 

sand and shell 
11 J I 170 1 Sandy clay 
f {)I 180 1 Sand and lime rock 
' 
\ -I' 220' Lime rock . 

w~ 230' Clay 

' 
I I Total Depth 

) 

, arke: 
' 
~- .Test Pumped At 50 G.P.M. 

)--·62 WICHITA • GARDEN CITY • LIBERAL • KANSAS CITY • DENVER • OMAHA • AMES • ST. LOUIS e AURORA 



tntract Name 

No. 

....... · .. ... - - - .. ;.. ~-. 

/ifjne-LUestern Company, Inc. 
------------WATER SUPPLY SERVICES SINCE 1924 

TEST DRILLING • WATER WELLS • PUMPS 

- . ···- ···.:;.:,.... -

Gi\C Utilities, Inc. ' 
TEST HOLE 

Green Meudows May 1971 No. 11 
Oate 

--

Ft. Nyers State 
For. ida 

Driller M I~ I Mi l l,..,.. I}' - ·- ··-· - ~- -- .. -. 

1tion of Test Hole \'est side of . Elevation of Test 
:>ad 300Jc feet south of section Hole 

-roc• marker. ., 
Static Water Level 

Ng 35 45S 

- -

• 

"' ~ -~~ Sec. ofT -~ • Measured Hours After Completion 
ida Fl r , 

' 0 
• .. 26E Lee Co 

·rom To Deac:ription of Strata 

- 15 _sand 

s 19 \ihi te marl rock - hard. 
.-, 27 Lin1e rock and marl 
.,- 45 \;hi te marl 
~- 82 ClJlL and shell 

108 Loose sand and limestone 
18 109 Lime rock - hard 

' 120 Shell and sand 
• 
:o 130 Sand with some shell 

I 138 Lime rock with sand layers 

~8 148 Lime rock with shell and sand -
I 149 sandstone - hard 

~9 155 Sand with trace of shell 
-- 165 Layers of sand and sandstone - hard ' 
".) 203 Gray sand 

. 

n 221 Limestone and sand 
' 

•;. ~· 241 Limestone with shell and sand 

11 255 Clay with trace of shell 

' Total Depth -
~-

-- ·- -
narka: 

apumped 
Installed 2-1nch diilmeter casJ.ng Wlth drive shoe to 130 
well at 45 gpm for 2 hours and collected water sample. 

Water Bearing 

.. 

.. 

feet. Test 

tj.N-62 WICHITA • OAAOEN CITY • LIBERAL • KANSAS CITY • DENVE~ • OMAHA • AMES • ST. LOUIS. e AUROAA. 
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I t-• .J1 I tt V i.. L 1\ l:. t· V I\ I 

lif!Jne-lUestern Company, l11c. 
------=-----WATER SUPPLY SERVICES SINCE 102• 

TEST DRILLING o WATER WELLS o PUMPS 

- -·-- .----0. . --- -

0 ntract Name Green Meadows Groundwater·S~udy TEST HOLE 

12 . 
No. 

, No. KC 998-C Date 24 Sept. 71 
-

Florida M.MilJ._er 
. 

y Ft. Mye rs State Driller it 
. -· . --- .. ·- -

ation of Test Hole Elevation of Test 
Hole 

- ~ 

Static Water Level 
. 

. ~ SW ~Sec. 35 ofT 45S • Hours After Completion Measured . e o., 
' . - 26E 

From To Description o( Strata Water Uearing 
.. 

- 1_7_ _ L~ght;___ce_qlor~d sand 
. 
1 49 Lavers of hard rock and_ coarse sand ,, • -

69 Clay_j,n limestone and sand ?n pbo.t" 
' 84_ f-Limest:_one ~ af!<L.§<!!19.'-!:'l!1Y_ fi_l._l_~g 15_ none '.i 

,4. 90 Green clay 6 none .. 
94 Limestone with_green cl,_i~lv .d lnan .. ---- . e . 

!4_ 103 Limestone with lavers of ha_r_<i_ro<:<& _wa,t_E!_L..bearinq 9_ fair. 

~ 140 L:f.mestone (very goo~..t~r bearing .ma.t<>rhl \ '17 kr....goo 
0 156 Hard rock layers with sand 16 laoog_ 
' -· ---

166 Boulders, g:r~ sand (firm) with some shell 10 
' - with l) 18_§_ f-~;-_ay_sand trace of s):lell 20 noQ.r__ 
' -

]ill\eaf-nn<> ;Q_ ).9_9_ _G:r;_ay_sand_w.i:th.....sQme 
~.-' 22_!5_ c__LimEJs_t.o.ne~.me clay ">n ·"~~ '-' 

! 
235 Mostlv clav with some limestone rock q In one._ 

I 

i ' ' 236 Medium rock """"' "' 
r 246 Clav with 
I 

some shell 10 

~ J ?.<II'; 'T'nl-"1 rl<>nl-h rlril1arl 
I 

' 
. 

I ' 

1 .arkl: 

l ' 
Installed 82 feet of 2 inch diameter pipe. 

15 inches of vacuum, 
Test pumped 60+ gpm with 

j·•'·62 WICHITA • GARDEN CITY • LIBERAL • KANSAS CITY • DENVER o OMAHA • AMES e ST, LOUIS .• AURORA 
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-· ' .. .. .. ---"- -- -·-- .. - -~ . --- ----

1. 
Contract Name Green Meadows Project TEST HOLE 

L-621 
Job No. Date 

No. ____________ 
-

City State Driller -
- - ... 

' 
Test Hole Location SE~, Sec. 14, T 45 s., R 26 E. in Lee county, Florida 

Oistnnce and Dlroctlon from Parmoncnt Landmark or Previous Test Holo 

TEST LOG 

l MARSH Static Water Level Measured 
MUD PIT 

,.UNNEL Hours After Completion P'ROM TO LO&S 
VI&COSIT' 

l INCHES P'ORMA.TION 
81!:CONOB 

. 

0'0" 6'0" Sand, fine to mad., white to yellow 
. 

1, 
6 1 0" 10'0" Sand, gray, silty 

-
l 10'0" 20'0" Limeatone, tan 

20'0" 40'0" Limestone, tan; gray marl 
-

40'0" 60'0" Clay, green 

60'0" 75'0" Sandstone, gray, calcareous, shell 

75'0" 80'0" Limestone, blue-gray 

80'0" 95'0" Limeatone, blue-gray, sandy 

95'0" 120'0" Sandstone, gray, calcareous 

120 1 0" 140'0" Sandstone, gray, green clay 

140'0" 160'0" Clay and limestone, grily 

160'0" 170'0" Clay, green 
' 

170'0" 190'0" clav, liaht gray and limestone 

190'0" 200'0" Limestone liaht qrav, sandy 

I' 
Contir ued'----

l ~ 

~ NOTES: Sixe of Pit·--------"'-----------·"'------:::------

"""" Data obtained from U.S. Geological Survey- Ft. Myers, Florida. Located 
• 

Green Meadows Area, Drilled by others several years ago. 
~000 2-68 A - '1'1 -
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I 

I 
I 

• 

1. 

' 

- -- ·-··-··- ·•··· ··--·- -· -.. -

Contract Name Green Meapows Prqj_~ct TEST HOLE -

Job No. Date No._L.::-6 21 

City <:tate Driller -
-· -

Test Hole Location·------,---------------------------------
Distance and Direction from Permanent LLindmark or Previous Test Holo 

cont±nuation of L-621 TEST LOG 
. 

- -
MARSH 

MUD Pit 
Static Water Level Measured 

FUNNEL. Hours After Completion f'ROM TO LOB& 
VI&C091T 

INCHES FORMATION 
t!IECONO!J 

200'0" 220'0" C1ny, gray, some limestone 

220'0" 240'0" Clay, green and gray -
240'0" 260'0" Clay, dark gray, phosphaticr phosphate grains 

260'0" 280'0" Clay,· dark gray, phosphatic, sandy -
280'0" 320'0" Limestone, gray-white, phosphatic 

320'0" 340'0" -Same 

340'0" 360'0" Limestone, as above, some gray clay 

NOTES: Size of Plt--------"-----------X-----=""-"------



l 

l 

• 

L " 

.• 

.• 

,-. 

.-

Contract Nama TEST HOLE 

. Job No. Date 

City tate Driller 

' .. 
NS k4, Sec. 32, T 45 s., R 27 E. 1_ Lee county, Florida Test Hole Location _ _ ==------

Distance and Direction from PennDncnt Lnndmark or Previous Test Holo 

TEST LOG 

MARSH Static Water Level Measured 
MUD PIT 

FUNNEL Hours After Completion P'ROM TO LOGO 
VlfilCOBIT'\' 

INCHES P'ORMI\TION 
BE CO NOB 

0'0" 12 I 0 U Sand, fine to med., tan to brown 

12'0" 20'0" Limestone, tan -
20'0" 85'0" Limestone, ? 

.. 
85'0" 120'0" Clay, green, ? 

·. 
120'0" 200'0" Limestone, sandy, ? 

200'0" 220'0" Sandstone, gray 

220'0" 240'0" same 

240 1 0" 260'0" Clay, dark gray, sandy 

260'0" 280'0" Sand, gray, clayey 

280'0" 320'0" Sand, med. to coarse 

320'0" 380'0" Limestone, gray, casts, molds 

380'0" 400'0" Limestone, gray and tan 

400'0" 440'0" Clay, gray, phosphatic 

440'0" 460'0" Clay, green 

Conti ued-----

. · NOTES: Sl:~e of Plt--------"''-----'-------X-----:::::=......;...-..,---

"""'" Data From U.S. Geological Survey -Ft. Myers, Florida. Drilled By 

Othcrn In Green Meadows ~rca Several Years Ago. 



• iii~ ........ hL.IVhl 

Comparu; 

B, 
Contract Nama_,Gr!~QILM.;tud,ows___Eroj,ec, TEST HOLE 

Job No. Date No. L-619 

W, City __ State Driller 

' 
II, Test Hole LocatiO"---------------------------------------

Distance and Dlroctlon from Pennanent landmark or Previous Test Hole 

Continuation of L-619 TEST LOG 

MA.RSH Static Water Level Measured 
MUD PIT 

,.UNNEL. Hours After Completion P'ROM TO LOBS 
VUICOBIT\1 

0, INCHES f"ORMATION 
ee:COND8 

460'0" 495'0" Clay, ., Clark gray, sanay, phosphatic 

495'0" 540'0" Limestone, gray white, phosphatic -

-

< 

< 

,, 

< 

-
,~ ' 

NOTES: Size of Pit ________ ,...__ __________ "------:-=:-----~ 
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l 
l 

;-1 .. 

,.... 

' ' 

~-" . 

0 I..J I OIVI..I.. I\ L t· V i\. I 

J.~lj ne·· We6lern Compan!l 

Contract Namo_--.Gr.eenJlc.adQ~oject TEST HOLE 

Job No. Date 

City_ State Driller _____ _ 

Test Hole Location NW J..i Sec. 13..__T 46 S. t._R__21j~Jee c:g~n_t;_yJ F.~l'='o=r.::i.:::d.::a:...._--'----
Distance and 0/roct/on from Pennnncnt Landmark or Previous Test Holo 

TEST LOG 
- --

MARSH Static Water Level ---·---- Measured 
MUD PIT 

FUNNEL Hours After Completion I" ROM TO LOSS 
V18COSIT'I 

INCHES P'ORMATION 
t1KCON08 

0 15 Sand, med., tanr sandstoner shell 

15. 30 Sandstone, tan, calcareousr shells 
-

30 45 Sandstone, grayr calcareousr shells 
. 

45 60 Same 

60 75 Limestone, tan and gray: shells 

75 105 Limestone, gray:. few shells 

105 120 Clay, greenr some limestone 

120 150 Clay, green 

150 165 Limestone, gray, sandy 

165 180 Sandstone, gray-tan, calcareous 

180 210 Sandstone, gray, calcareous; phosphate 

210 225 Clay, dark gray-green, sandy 

225 240 Sand, very fine, grayr clayey ' 

240 270 Clay, green and gray 

270 295 "' Clay, dark gray, sandy, phosph<;~tic 
295 345 Limestone, qray-white, phosphatic 

NOTES: Size of Plt--------"''-------------"'X----~=:-----
"""" Data Obtained From u.s. Geological Survey- Ft. Myers, Florida. 

Drilled In Green Meadows Area By Others Several Years Ago. 
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T H E . K A N S A S S T A T E D E P A R T M Et'IT 0 F H E A L T H 

DI VIi;) ION 01' LAI\ORATORIES 
Environmental Health Laboratory 
801 Harrison Street 66612 

E. D. LYMAN, M. 0., M. P. H. 

Oirector of Healrh 

Layne Western Company, Inc. 
1010 West 39th Street 
Kansas City, Missouri 64111 

Attention: Mr Nuzmlln 

Dear ~~. Nuzman: 

' 
May 26, 1971 

Listed below in milligrams per liter are the results of chemical 
analyses of two samples of water collected in Florida. The samples 
may be identified as follows: 

No. 1 GM No. 1 240' Hole, 89' pipe, collected 4-30-71. 

No. 2 GAC Test Hole No. 11, collected 5-13-71. 

* * * * * ,. 
No. 1 No. 2 

pH .. 7.3 7.3 
Total Hardness (as Ca003 ) = 326. mg/1 262. mg/1 
Calcium (as Ca) = 104. mg/1 69. mg/1 
Hagnesium (as Mg) = 16. mg/1 22. mg/1 
Sodium = 45. mg/1 so .. mg/1 
Total Alkalinity (as CaC03 ) = 276. mg/1 250. mg/1 
Chloride = 88. mg/1 60. mg/1 
Sulfate = 18. mg/1 33. mg/1 
Nitrate (as N0 3 ) = 1.8 mg/1 1.5 mg/1 
Fluoride = 0.4 mg/1 0.6 mg/1 
Iron = 0.38 mg/1 0.38 ·mg/1 
Manganese· a 0.00 mg/1 0.00 mg/1 

Sincerely, 

Nicholas D. Duffett, Ph. D. 
Director 

TOPEKA 

KANSAS 

r~v.sDLf:~~ 
Howard A. Stoltenberg, M.A. 
Chief, Water Chemistry Section 

HAS:glb 

A - 38 -
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Cape Coral 'Hater Trcntmcnt Plant Lahol'atory 

--------------------------~ . ·--- . ' ---- __ .. ·-·;:-----
CAS IllG Cl1S HlG . :r-:LL 

LOCI'\TION DESCRIPTION DII'\. 
--~~ .... -,, .. =_,.....:. ... --~~..;...."""'1"'1:"":-::s...-.:;-~...:~~== ... - -~-=-- -:..-.... ~ 

Green Meadows No. 1 2/ll/71 2" 89 7.4 270 314 248 80 430 

Green Meadows No. 1 2/25/71 2" 89 · 7.3 272 304 72 232 410 

_G_r_e_e_n_M_e_a_d_o __ w_s--N-o-.-l--A,.....-2_/_1_1_/_7_1--II--2-.. -- _ 40 61 . 7.2 189 . 710 ~-2-4-6--l·=-4~~ -~11~-2~0~0~~~~:~=3=1=0=0 
Green Meadows No. l-A 2/25/71 2" 40 61 [1380 3500 

_G_r_e_e_n_M_,e_a_d_o_t~-s-N_o_=·==2~~~~~~_:-----_-_-_-_-l.-_-_2=·-._-_1 _l6_2__ 238 I 7.2 I 268 l 198 J 110 1-S-8- 60 j 440 

Green Meadows No. 2-A ,- 2" 23 50 ~ ·- 238 I 250 I 22 228 ~-3-0--~ 300 

--:'-':'-':'-':'-:--':.:..::-:-:-:-:-·:-:-.:'--·'-.-:-_-A ________ -~-:-: -1--1-~-:--- 2
:: II 7.2 -~-:~ ::: F¥a= ~:: 1, 1 ~: ~ 

~I_r_r_.:...._w_·e_l_1 __ NW-.:l:i:.....:::1_0_-_4..:..6s=---2::.6.::..E ____ 
1 
__ 6:.._"_-J-. ___ !----I 7.2 I 212 I 232 I 34 • 198 65 ~~ 

_r_r_r_._w_e_l_1 __ s_w_J:i_2_5_-_4_5_s_-_2_6E ____ 
1
_c...6_'_' -l----1----' ~ .4 I 188 216 12 204 45 I 250 

_I_r_r_._w_e_1_1_-_s_E....:l:i:........_l_4_-_4_6_s_-_2_6E ___ 
4

_6_'_' _..:1-----1-----~ ~~ 218 242 12 230 30 I 280 

_r_r_r_._w_e_l_l __ s_E..:..l:i:........_3..:..5_-_4..:.5::.s_-_2.:..6E __ _ 
1 
__ 8_"-1-----l----~ ~ 234 250 12 238 35 I 280 

_F_l_o_w_in_g::__w_·e_1_1_NW-,-'--l:i __ 9_-_4_6_s_-_2_S_E __ +_6_'_' _!!---- -1-----'! j 7. 6 I 1000 I 2 6 0 0 

120 

Green Meadows No. 7-A 2" 105 7.8 272 264 2 262 40. 295 

Green Meadows No. 7 2" 230 7. 7 1 256 284 30 254 300 60 

__ G_r_e_e_n __ M_e_a_d_o_w_s_N_o_._8_-_A _____ ~---2-"~I----l-l-0_5_.f~-7-·-8-t--2-7_6_{-_2_2_6 __ ~_2_6 __ ~_2_0_0~~-2-8_0_ 

Cape Coral--North Pine Island Ro d 10" 12.5 
~~----~------~--~--.~~~-

225' 7.3 200 294 156 138 180 460 
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Green 
Green 
Green 

Green 
Green 

Green 
Green 

Green 
Green 

r-
~ Green 
-< z Green 
IT1 

~ Green 
~Green 
m 
::tl 
z Green 
g Green 
s; Green 
;;! Green 
z 

_-< 

z 
p 

Location 
Descriotion 

Headows #12 
Headows #12 
Headows #12 

Headows #9 
Headows #9 

Headows #10 
Neadows #10 

Headmos #11-A 
Headows #11 

Headows #3-A 
Headows #3 

Headows #2-A 
Headows #2 

Headows #1-A 
Headows 
Heado\Vs #1 
Headows #1 

~, -· 

Casing 
Dia. 

2" 
2" 
2" 

2" 
2" 

2" 
2" 

2" 
2" 

2" 
2" 

2/11/71 2" 
2/25/71 2" 

2" 
2" 

-· ~-

\·lATER QUALITY DATA 
CAPE CORAL viAT£:R PLAt:T 

Casing Well pH 
Deoth Deoth 

82' 103' 7.8 
82 1 136' 7.9 
82' 243' 7.8 

lOS' 7.8 
223' 7.6 

105 1 7.6 
230' 7.4 

SO' 7.4 
130' 255' 7.6 

21' 56' 7.2 
110' 239' 7.4 

23' 50' 7.2 
162. 238' 7.2 

40' 61' 7.2 
40' 61' 
89 •. 240' 7.4 
89' 244' 7.3 

' 

·-~ J 

H. T. Hg ca C1 T .D .. · 
Alk. Hd. Ed. Hd. 

186 186 48 138 40 250 
258 272 162 110 40 310 
246 232 72 160 40 330 

290 270 270 80 390 
240 244 88 156 70 350 

• 
254 270 64 206 70 340 
248 158 76 82 70 "O" ..::._,~ 

208 230 20 210 170 26C 
244 252 92 160 80 370 

214 212 10 204 20 235 
284 282 88 194 110 62S 

238 250 22 228 30 300 
268 198 110 88 60 44C 

184 710 246 464 1200 3100 
1380 350C 

270 314 66 248 80 43C 
280 304 72 232 120 41C 



-.J 
O:rla:n.d.o Labo:ra-to::~. .. ies, Inc. 

P. 0. Box IJ025A • Orlando, Florida 32806 • 305 424-5606 

WATER ANALYSIS REPORT ANALYTICAL LABORATORY DIVISION 

. LAYNE-WESTERN COMPANY Report to._---------------------- --------- ,__ __ Appearance: CLEAR .... _ 

Date: __ SEP_TEMBEIUO,_l_97u1~--·~ Sampled by: CLIENT 

J 
1 
l 
l 
l 
1 
~ 

Sample Number: 4(!Q_9 ____ _ ldcntilic,,,;nn:GM 1112 TEST WELL 82' PIPE 
243' DEEP PUMP+60 GPM MOST WATEY. 

METHODS FROM 90'-155' LEVEL 
This water w•s analyzed using method& adapted (rom "Standard Method• for the fxamlnalion of Water end Waatewater," hied Edlflon, APHA, AWWA tnd 
WPCF. 

Total Dissolved Solids, &v 105"C 

Total Hardness, as CaCO,. 

Calcium Hardness, as CaCO,. 

Magnesium Hardness, as CaCO,. 

Carcil.'m, as Ca 

· Magnesium, as Mg 

;-. . . 
Alkalinity (Phenolphthalein), as CaCO, 

r Alkalinity (Total), as CaCO,. 

I " 
Carbonate Alkalinity, as CaCO,. 

n Bicarbonate Alkalinity, as CaCO,. 

' - Hydroxides, as OH 

... 
Carbon Dioxide, as CO, 

l . 

· Carbonates, as CO:t 
~ . 

Bicarbonates, as HCO,. 

' Chlorides, as Cl 
I 

l ."'Iron, as Fe 

Manganese, as _Mn 

' L -" ' 

RESULTS 

P-P·'"· 

_3blo_ 
~_'IIJ_ 
IF() 
--~-

6/J 
'71-___ 
1'1 ----
0 

Z7t> 
0 -----

2'7/) 

0 ---
9· 

_Q_ 
"330 -----
-~ 
~.() 

I), I) 

O•t•rmln•tlon 

Sulfate, as SO, 

Fluorides, as F 

Silica, as SiO, 

Copper, as Cu 

Phosphate (Total), as PO, 

. Color, Standard Platinum Cobalt Scale 

Odor · 

· pH (laboratory) 

pHs 

Stability Index 

Saturation Index 

Turbidity, Silica Scale 

(To con111UI pptn to gtain• per 9~ll0r1, divide pp 1 h 17.1) 

~-P·"'· 

lit> 
-~.s~ 
- --
_37._ 
~.{) 

_4·7_ 
15" 
() 

?/l_ 
_6.9_ 
6.0 - --
_()!9_ . . 

~(J-

INSPECTIONS, ANALYSIS, QUALITY CONTROl, RESEARCH & DEVELOPMENT IN M Q810lOGY, BIOCHEMISTRY & CHEMISTRY. 

,_ 
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----------~~------·WATER SUPPLY SERVICES------------

WATER WELLS o LAYNE PUMPS o TEST DRILLING o WATER TREATMENT EQUIPMENT 
1010 Wut 39th Street • kansas City, Missouri 64t11 • AC 816 931·2353 

January 19, 1973 

G.A.C. Utilities 
P.o. Box 8000 
Miami, Florida 33152 

Attention Mr. James R. Powell, Vice President 

Dear Mr. Powell: 

In response to your request of 18 January, 1973, I have re...: 
viewed the material obtained from test hole drilling con
ducted at the Green Meadows project site located in Southern 
Lee County, Florida. Copies of this information are contained 
in the previous submitted report, "Water,Supply Study -southern 
Lee County, Florida" dated April, 1972. 

· Using the limited available data, two (2) computer runs were 
made to determine effective spacing required for a·projected 
satisfactory yield to supply Florida Cities and Cape Coral 
water supplies in the future. In the first c~puter run, 
21 wells were programmed, pumping at a continuous· rate of 
350 gpm each, spaced on one-half mile intervals, concentrated 
in land sections No. 33, Section 34 1 and Section 35, located 
in the west-center portion of the project area. Using estimated 
values of transmissivity, storage coefficient, and~.ith no re
charge considered, the projected useful life for this well 
pattern was 13.6 years. Repeating the procedure with the 
same assumed conditions, only changing to 10 wells, loc~ted 
at approximately one-mile intervals, and encompassing land 
Section 36 and the adjacent Section 31 to the west,.the 
projected useful life of the aquifer diverting ten million 
gallons per day with no recharge was 54.5 years. On this 
basis, the recommended well locations are shown on the 
foided, attached illustration. 

The concept of the origin~l study was to construct a test 
production wel1, with surrounding piezometers to determine 
the exact coefficient and transmissivity for a sampled area, 

KANSAS CITY • WJCHITA • GARDEN CITY • OMAHA • AMES • AURORA·. • ST. lOUIS • ·DfNVE!i 



James Powell 
Page .,..2-
January 19, 1973 

the computed coefficient of storage for the aquifer system, 
and then to model the aquife~ system on analog computing . . 

techniques to compute the actual recharge received from 
local precipitation in the area. Then, computations would 
be made that would more accurately predict the safe yield 
and useful life of the aquifer system. This work under 
the second phase of the investigative program has not been 
completed. 

The above recommendations are based on the assumption that 
an 80 foot decline in static water level in the lower aquifer 
is not an unreasonable amount and further, there would be no 
appreciable effect on the shallow upper aquifer around the · 
perimeter of the property. The effect on the shallow aquifer 
was to be a part of the testing program previously identified. 

Twenty-six (26) well sites have been shown on the drawing, 
as recommended locations. From the information presently 
available, each of the sites should provide a satisfactory 

r · water supply of useable quality. It should be anticipated 
that two or three of the sites will not be avail.able or 
utilized because of physical conditions existing in the area 
or other factors. It is suggested that the well sites be a 
minimum of one (l) acre an area to allow for some loss due to 
public road right-of-way, and other utility easements that may 
be required in the future. It is further suggested that one site 
preferably the site located in the southwest corner of Section 33 
near T.est Well No. 9, may need to be large enough to accommodate 
a water .treatment plant and water storage facilities. 

Should you have any questions or desire additional information, 
please do not hes.i tate to contact me. 

B-3-



01/18/73· 16·21·~1 
PROGRAM LAYNI,;TS 

ENTF.R'T-HE VAI..UES FO~ TMAX.DIML.DIMvJ 
'> 1000(f\35 35 

EN'fEfl T~E VAL,UES FOR NUMT,QRE.DELT 
? 33 0. • 1 -r~TER THE VALUES FOR DELX.DELY,M 
?.132013200 

ENTER THE VAI,.UES FOR KTH,ISTEP.Il\lDEX 
? 20 1 4 

E.i\lTER THE VALUES !'OR ERR.F~QS.,FACB 
, .o12 .as ~sao. 

ENTER "fHE VALUES FOR FACP.FACT.RIVER 
? 600· 75000• o. 

E.i\lTER THE VALUES FOR SPAC.ELEV.TPAQEL 
? 5 20· -75· 

ALPHI\NU['IJERIC PLOT WANTED. YES OR NO ? NO 
PHINT INITIAL PARAMETER VALUES• YES OR NO ? 

PRINT INITIAL VALUES OF MATRIX DATA> YES OR 
GPM OR -GPD ROW COL ? 350 16 8 
GPM OR -GPD ROW COL ? 350 16 10 
GPM OR -GPO HOH COL ? 350 16 12 
GPN OH -GPO ROvl COL ? 350 16 14 
GPM OR •GPD ROW COL ? 350 16 16 
GPM OR •GPO ROW coi.. ? 350 16 18 
GP~i OR -GPD HOW COL ? 350 16 20 

' ,,)'· 

GPM OR •GPO ROvl COL ? 350 18 8 
GPM OR -GPO ROW COL ? 350 18 10 
GPM OR -GPO ROW COL ? 350 18 12 
GPM OH -GPO ROW COL ? 350,18 14 
GP£'1 Ofl •GPO ROvJ COL ? 350 18 I 6 
GPM OR -GPO ROVi COL ? 350 18 18 
GPM OR •GPO ROVi COL ? 350 18 20 

/Do:::; J11 C. 'D -pvmP.I'IGL 

GPM OR -GPO ROW COL , 350 20 8 
GPM OR -GPO RO\v COL ? 350 20 1 0 
GPM OR -GPD ROW COL ? 350 20 12 
GP~i on '-GPD RQW COL ? 350 20 1 Li 
GPM OR •GPD ROvi COL ? 350 20 16 
GPM OR -GPD ROW COL ? 350 20 18 
GPl'l OH -GPO ROlli COL ? 350 20 20 
GPM OR -GPD ROW. COL ? 0 2 2 

' TI~E STEP NUMBER= 

SIZE OY TIME STEP= 

£URAT!ON OF PUMPING IN SECONDS• 

MINUTES• 

HOUilS= 

Df\ YS • 

I 

z I w ~ lA..- /,.()(!-1"17/DNS 

20 

104858 

2·097E+05 

3o495E+03 

58·254 

B-4-
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· TIME STEP NUMBER= ~'J 

SIZE OP TIME STEP= 53687091 

OORATI.ON OF PUMPING IN SECONDS= lo074E+08 

MINUTES= 1·790E+06 

HOURS= 29826·162 

DAYS = 1242·757 

ITERATION STEP NUMBER= 

13 

__: 14 

17 

18 

19 

22·4 
28·6 
19·7 
10·2 

23·2 
31·5 
21.-1 
10·3 

24·0 
34·9 
22·4 
10·5 

24·6 
~· 
23·6. 
10·6 

25·0 
39·7 
2L!o 3 
10·7 

25·! 
(![.]) 

24·5 
10·7 

25·0 
:19·7 
24·3 
10·7 

22·6 ·. 
28·7 
18·2 
9·9 

23·5 
31·6 
19·2 
10·1 

24·3 
34·9 
20·2 
10o2 

25·0 
38·2 
21·0 
10·3 

25·4 
39·5 
2lo5 
10 oil 

25·5 
40·5 
21· 7 
10·4 

25·4 
39·5 
21·5 
1 0 ·'l 

DRA~JDOviN IN FEET 

23-0 
28o5 
16·7 

9oS 

24ol 
31· 5 
17·5 
1o.o 

·25.0 
35.0 
18of3 
10oi 

~ 
18·9 
10o2 

26.2 
39·8 
19·2 
10·3 

26o4 
("2if_!D 

19o4 
10.3 

26·2 
39o8 
19·8 
10·3 

24·9 
31 ol 
16·0 

27o0 
37·6 
17·1 

27.6 
38·9 
17·3 

27•B 
39o9 
17·4 

27·6 
~H3. 9 
17·3 

27·0 
37·6 
17.! 

24·5 
27·6 
14·2 

26·0 
30·4 

1 ''· 7 

27·4 
33·8 
15·2 

29·4 
38·6 
15·7 

29o7 
dQ.:.f.!) 

15.8 

29.·4 
3Ho6 
15·7 

28·7 

C3ED 
15·5 

7 

25o4 
26·7 
13·2 

27·2 
29·5 
13·6 

29·2 
3.2•6 
14·0 

31 • 1 
35·7 
14o2 

31o9 
37·0 
14·4 

32o5 
37o9 
14·5 

31·9 
37·0 
14 o L& 

31 • 1 
35·7 
14·2 

3·4 't"df'$ 

J... 1Pf17"P p -r-o ~1!3 $t:{ H?/L~ 

8 

26·4 
25o7 
12·3 

28o6 
28·3 
12·7 

31·2 
31 • Ll 

13·0 

34o8 
35·8 
13·3 

34o8 
35·8 
13·3 

9 

27·2 
24·4 
11·6 

32o4 
29·5 
12ol 

35•3 
32·3 
12·3 

36o3 
33o3 
12·4 

37·2 
34·2 
12·4 

36·3 
33·3 
12·4 

35·3 
32·3 
12·3 

10 

27·9 
23·0 
11·0 

30·5 
25·1 
11. 2 

33·7 
27·6 
11·4 

~ 
11·6 

38·1 
3102 
11·7 

~ 
1 t.7 

38·1 
31·2 
11•7 

28o3 
21·4 
l0o5 

31 •1 
23.1 
10·7 

34·3 
24•9 
l0o9 

38o7 
27·5 
11o.l 

39·7 
28o1 
11 ·1 

3flo 7 
27·5 

37·4 
26·7 
11·0 

25o0 25oH 
3flo2 ~ 
2lo0 1Bo9 
10·3 10.2 

B-6-
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TINE STEP (IJUt'iBER= 31 

SIZE OF TIME.STEP= 214748365 

.OOHAT!ON OF PUMPING IN SECONDS= 4·295£+08 

MINUTES= 7·158E+06 

HOURS= 119304.647 

DAYS = lJ971. 027 

ITERATION STEP NUMBER= 15 

DRA\WOWN IN FEET 

I I ' 
, 

2 l'~1P 3 1'3,.0 4 ,~1-'1 5 ~~~0 6 7 8 9 10 

13 '12·6 72·8 73o2 73· 8 74·5 75o3 76-1 76o8 77o4 71·7 
77·7 77•6 77·2 76·6 75·7 74·6 73o 3 71·7 70o0 68·1 

. o' 66·2 64·3 62.6 61· 0 59·6 58·4 57·3 56o4 55.6 55·0 
',3~ 54·6 54o3. 54d 
' . - 14 73·5 73·8 . 74·3 75-1 76~0 77·2 78·4 79·3 80·1 80·5 

80·7 80·6 80.2 79·5 78·6 77·4 75·9 74·1 '72·1 69·8 
I 67·5 65o4 63.4 61·7 60·1 58·8 57·6 56o7 55o9 55·2 

3%-0 54o8 54·5 54.3 

15 74o3 74o6 75·3 7~·2 77·5 79o2 81 • I 82•1 83o3 83·7 
. I 84·1 83·9 83o7 82· 8 82·0 80·5 79ol 76o9 74o7 71·7 

68·9 66·4 64.2 62·3 60·6 59·2 57o9 56·9 56ol 55o4 , ,rto 5l!o 9 54o6 .54o4 

16 75·0 75o3 
~ 

77·2 dtt> 81 ol aEB 85·0 @ 86·9 
l " c!fD 87·2 ( 86·1 83·7 79·7 73·5 3 • 

' 64o8 61.0 
r 

j3ZfJ 70·1 67·2 62·7 59·5 58·2 57-1 2 55·6 
55-1 54·7 54o6 

17 75·3 ·75·7 76·5 77·8 79·6 82·0 84·7 86ol 87.8 88·1 
88·9 88·5 88.6 87·5 86·8 85·0 83·5 80·7 78.3 74·3 
70·8 67·8 65·2 63·0 61·2 59·6 5So3 57·2 56.3 55·6 
55·1 54·8 54o6 

16 75·5 75·9 76ob 78·0 79· 9 82·5 gj:B 87·0 ~ 89ol 
(-§Q· fD 89·5 0.i7 88·5 ([~,:..7) 85·9 st.6 7LJo 9 9 

71 • 1 67·9 6,5•3 63·1 61 ·3 59·7 58ofl 57·3 56.4 55·7 
55·2 5tJo 8 54o6 

' ' 
19 '15· 3 75·7 76·5 77·8 79·6 82·0 84·7 86·1 87o8 88ol 

88·9 88·5· . 88· 6 87·5 86·8 85·0 83·5 80·7 78.3 7llo 3 
70·fl 67·8 65·2 63·0 61· 2 59o6 58·3 57·2 56o3 55·6 
55o1 5LJ. 8 514o6 

20 7~ 75·3 ~· 7'1·2 76·8 81. 1 ~ 85o0 86o9 _..,-- 87·2 I) 86ol <:!~0> 83o7 79o7 73·5 ~o·4 ·B" ·D (!: __ 

l • I 67·2 i'i:R" 62·7 61·0 59·5 58·2 57ol 55·6 
55· 1 5llo 7 54·6 

B-7-
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UCS 01119173• 08·31·38 SE030 
USER NUMBER: L03300 l• wESTERN. LA 'iNF:TS 
S'(S'l'F.IY!I FOR.OLD.LAYNETS 

HEADY• · 
RUN•M=l500Q,T=200 

01119173· 08•32·28 
PROGRAM LA YNETS. 

E'.NlER '!'HE VALUES 
? it bOOQ 35 35 

F-"\l'l'~H3fiE VALUES 
? 33(~0', ·1 

~:'III!;:){ \~~!;; VALUES 
? l'.640'2<'>40 0 

F>\ITEH~tHE VALUES FOR ~fH, !STEP• INDEX 
? 20 I 4 

E:l\iTEH 'l'H~~ VALUES FOR F.flR,FACS.JoACB 
? .• ()Ul ·05 -200• 

F.NTF.R THE VALUES F·on FACP, r·AcT, ll I IIEH 
? 600· 7SOOO. 0• 

ENl'ER '!'HE VALUES l''OH SPAG, ELEV, TPAQr:L 
? s HO• -75· .. 

ALPHANU1'1F.R IC PLOT WANTED, YF.S OR NO ? NO 
Pi:l !NT IN !'riAL PARAME1TO:H VALUES. YES OH NO 
PR !NT INITIAL VALUES OF t"lATR I X DATA. YES 

GP<"l OH -GPD ROW COL ? 700 16 1 I 
GPI'l OH -GPD .ROW COL ? 700 If> 15 
GPr-1 OR -GPD HOW COL ? 700 16 19 

GP(" OR -GPD ROw COL ? 700 17 2·1 

? 

OR 

GP<"l OH -GPD. ROw COL ? 700 18 10 10 
GPI'l ilR -GPO ROW COL ? 700 I 8 12 
UPM on -GPD ROW COL ? 700 18 
GPM OR -GPD ROw COL ? 700 18 
GPt1 OR -GPO HOW COL ? ·io o 1 8 
(l p LV; Oil -GPD ROW COL ? 700 18 
GP/1 OH -GPD ROW COL ? 0 2 2 

liME STEP NUMRER= 

S!tK UF TIME STEP• 

l~HATION 0¥ PUMPING IN SECONDS= 

14 
16 
1-8 
20 

80 

10LJK5H 

2·0'l7F:+05 
B-B-

NO 
NO ? NO 
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SIZE 0~ TIME STEP= 214748365 

OORAT.ION OF PUMPING IN SECONDS= 4o295E+08 

MINUTES• 7o158E+06 

HOURS= 119304·647 

DAYS = 4971.027 ~II!!~ if'!> 

ITEHA'flON STEP NUMBER= 6 
1s 27Z s~..., i~.e:s I 

DRAW DOWN IN FEET 

I o' ' I 

ri" 5 1Pq0 2 1- 3 -t"" 4 
1.h4P 6 7 8 9 10 

13 18•5 18·7 \9o1 19o8 20·6 21o6 22·8 24.2 25·5 26·7 
27·6 28·2 28o7 28·9 28·8 28·5 27·9 27•0 25·8 24·3 

&tO' 22·6 20·9 19·2 17·7 16·3 15·2 14·1 13.3 12·6 12.·0 
11.6 11·3 11.2 

11~ 19· 0 19·2 19.7 20·4 21·4 22·7 24·2 25·9 27o7 29·4 
ao.4 31 ol 31·8 32·2 31.9 3t.5 30·9 30o1 28·5 26·6 

. . I 2i.J-4 22·3 20·3 18·5 17·0 15·6 14·5 13·6 •12· 6 12·2 
,..JD 11. 8 11·5 1 1 • 3 ' . 

15 19o4 19•6 20·2 21~· 0 22·2 23·7 25·6 27.8 30·3 32·6 

' .. J 33·5 34·2 35o2 36·2 35·4 34·7 34·3 34o0 31·8 29·3 

l 10 26·4 23·7 21.3 19·2 1 7. 5 16· 0 14·8 13·8 13·0 12·4 
11. 9 llo6 11.4 

16 19·6 19·9 20·5 21 • /~ 22·7 24·4 26.7 29.5 33ol Q8o3) 
36·8 37·2 38·7 (7i2.'"D 39·0 37·8 37·9 4f9.9") 35·4 32·4 , . I 
28·4 24·9 22-1 19·8 17·9 16.3 15·0 13.9 I 3d 12·5 ,AD 12·0 11·7 1 1. 5 

17 19· 7 20·0 20.6 21 ·6 23·0 24·8 27·3 30·5 34o4 37-1 
r:Js.p 39·0 40·5 41 ·2 40·9 39· 7 39·7 39·0 37·6 36·8 

H9•9 25·6 22.4 20·0 18·0 16·4 1·5 ·1 l4o0 13·1 12·5 
~ ~1··0 11 • 7 11 • 5 

18 19·6 19· 9 20.6 21·5 22·9 24·8 27·3 31.0 ~ 37·4 
~ 40·1 ~ 41 ·4 s;:..r3JY 40·7 sfl~& 3~·0 33·9 • 
29ol 25·2 2r.2 19·9 I 7 • 9 16·3 15·0 13·9 13·1 12·4 
12·0 11 • 6 II • 5 

19 19·4 I 9· '7 20.3 21 •H 22·5 24·2 26·4 29·2 32.4 34·1 
36-l 36·7 37·9 37·8 38·1 37.3 36·9 35.3 33·8 30·6 
~~7. 2 2L! • 2 21.6 19·4 17·6 16·1 14·8 13·8 13·0 12·3 
11·9 I 1 • 5 II • 4 

20 19·0 19· 3 19.9 20·7 21. g 23·2 25·0 27 ·1 29·2 30·8 
:-H:! • P. 33 .t 33.8 34·0 34·0 33·5 32·8 31.5 29·9 27·7 
2~). 2 22·8 20.6 18·7 17·1 15·7 ll~. 5 13·5 12.8 12. 1 
11. 7 1 I • 4 11 o3 

B-10-
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SIZE OF TIME STEP= 429496730 

DURATION OF PUMPING IN SECONDS= 8·590E+08 

MINUTES= 1·432E+07 

HOURS= 238609·294 

DAYS = 9942.054 

I'fERAT ION STEP li!UMBER= 7 

DRAW DOWN IN FEET 

I I I I 
2 ,Jo 1 . 3 f/,JO 4 .p~~o 5 f.li/0 

6 7 6 9 10 

13 34·5 34o8 35·2 35·8 36·6 37.6 38·8 40·1 41·4 42·5 

I 
43·4 44·0 44o4 44·5 44·3 43o8 43-1 42·2 40·8 39·2 

~0 37·4 35·5 33·8 32 ·1 30·6 29·3 28·2 27·3 26·5 25·9 , 25·4 25·1 25·0 

14 35·0 35·3 35·8 36•5 37·5 38·7 140•2 41·9 43·6 45·2 
46-1 46·8 47·4 47·7 47·4 46·9 46·2 45·2 43.6 41·5 

I 39·2 37·0 34o8 32.9 . 31·3 29.8 28·6 27·6 26o7 26·1 · dD 
~~~ 25·6 25·3 25·1 

15 35·4 35·7 36·2 37•0 38·2 39·7 41·5 43·7 46·2 48·7 
49·3 49·9 50·8 5~ ·7 50·9 50ol 49·6 49·1 46·8 44·2 

I 41 ·2 38·4 35·8 33·6 31·8 30·2 28·9 27·8 26.9 26·2 
40 25·7 25·4 25·2 , 

16 35·6 35o9 36·5 37·4 38·7 40.4 42·6 45·4 49o0 54·1 
52·6 52·9 54·3 57·6 54o5 53·2 53·2 55·1 50·4 47·3 

I 43·2 39.·6 36·6 34·2 32ol 30·5 29·1 27·9 27.0 26·3 . ~ Jo 

~" 
25·8 25·4 25·3 

17 35·7 36· 0. 36·6 37·6 39·0 140.8 43·2 46o4 50·3 52·9 
54·3 54·7 56·1 56·7 56·3 55·1 55·0 54o2 52·6 51·7 
4LJ• 7 40·2 36o9 3<!. 4 32·3 30·5 29·1 28o0 27.0 26·3 
25·8 25·4 25o3 

18 35·6 35·9 36·5 37·5 38·9 40o7 43·2 LJ6 • 9 52.9 53·2 
57·1 55·7 58·9 5·6. 9 59·0 56.0 57·6 54·1 54o4 48·8 
43·8 39·8 36·7 34·2 32· 1 30·4 29·0 2.7·9 27·0 26·2 
25· 7. 25·4 25·2 

19 35·4 35·7 36·2 37ol 38·4 t-10 • I 42·2 45·0 48·1 49·9 
' . 51·8 52·4 53 ·'• 53·3 53·5 52.5 52-l 50·3 48o7 45·4 

1!1. 9 38·fl 36.0 33·7 3lofl ~lO. 2 28·8 27·7 26·8 26ol 
~~~)·6 25·3 25.! 

P.O a4·9 35.·2 35·7 36·5 37·7 39.! LJO· 8 112 • 8 44·9 46o5 
,,., • 9 4fi. 7 49· 3 49·4 /.j g. 3 48·7 47·9 116· 5 44ofl 1!2· 5 
J~;. 9 ~rt-3 35·0 33·0 31.2 29·7 28·5 2 7 • Ll 26.6 25·9 
?.5 .I.~ ~~5. 1 24·9 

B-ll-
:?.1 31-t.L! 3it.t 6 35· I 35·8 36·7 3 ·r. 9 3 9. :l LJQ• H 42·3 LJ3 • 6 

1\il. (-, /t'). 3 45ofl 4r1• 9 
''". 7 

L):). R 44. ,, 1!3·2 ~~ 1. 7 39·9 



'rlME STEP NUMBER= 33 

SIZE OF TIME STEP= 856993459 

DURATION OF. PUMPING IN SECONDS= 1·718E+09 

MINUTES= 2o863E+07 

HOURS= 477218·588 

DAYS = 19884·108 

ITERATION STEP NUMBER= 15 

DRAW DOWN IN FEET 

' , ·. . I I 
2 'ftb"o 3 VJ'D 4 -t),,;o 5 -tfll/'0 6 7 8 9 10 

13 65·5 65·7 66·1 66·7 67·5 68·5 69·7 70·9 72·2 73·3· 
74·1 74•6 75.·0 75·1 74·8 74·3 73·6 72.5 71·1 69·4 

' ' 67·5 65·6 63·8 62·1 60·6 59.2 58·1 57 ·1 56·3 55·7 
-?IIIlO 55·2 54•9 54·7 

14 66·0 66·2 66·7 67·4 68·4 69o6 71·1 72o7 ,74·4 76·0 
76·9 77·5 78·0 78·3 77·9 77·3 76·6 75.6 73·8 71-7 

. I 69·4 67·1 64·9 62.9 61·2 59·7 58·4 57·4 56·5 55·8 . ,t~o 55·3 55o0 54·8 ., ,, 
15 66·4 66·6 67·2 68·0 69·1 70o6 72·4 74o5 77·0 79•4 

I 80·0 80· 6 81.4 82·3 81·4 80·6 80·0 79·5 77·1 74·4 

111JO 71·3 68·4 65.9 63.6 61·7 60 ·1 58·7 57·6 56·7 56·0 
55·4 55•1 54o9 

' 
16 66·6 66·9 67·5 68• Li 69·6 71·3 73·4 76.2 79·8 (84.9) 

11J,;;;' 
83·3 83•5 84·9 ('138:]) 85·0 83·6 83·5 (1i5.o 80·7 77·5 
73·3 69·6 66·6 64·1 62·0 60·3 58·9 57o7 56o8 56·0 

"" 55·5 55•1 55·0 

17 d{$ 66·9 67·6 68·5 69·8 71o6 74·1 77·2 81·0 83·7 
85·4 86·7 87·3 86·8 85·5 85·3 84o5 82·9 81·9 85· 

74·8 70·3 66·9 64·3 62·2 60.4 58·9 57 ·7 56·8 56o0 
55·5 55ol 54·9 

18 66·5 66·8 67·4 68·4 69·7 71·5 74·0 77o6 ~ 83·9 
<5f!j:) 86·3 ~. 8'1• 5 ~ 86·4 d"ii.Q) 84.4 ~a~:~ 79·0 
73·9 69-9 66·7 64·1 62·0 60·3 58·8 57 ·6 56·7 55·9 
55·4 55·0 54·9 

19 66·2 66·5 67-1 68·0 69·2 70.9 73·0 75·7 78·9 80o5 
82·4 83·0 84·0 83.8 83·9 82· 9 82·4 80o6 78·9 75·6 
72·0 61.h8 66·0 63·6 61 ·6 60o0 5flo 6 57-4 56·5 55·8 
55·2 54·9 54·7 

20 65·H 66·1 66-6 67·4 68·5 69·9 71·6 73·6 75·6 '17·2 
Hl• 5 79·2 79· 8 79·9 79· 7 79ol 78·2 76-8 75·0 72·6 
69·9 67·3 65.0 62·9 61 ol 59·5 58·2 57. 1 56·2 55·5 
s~.o 54·'1 54.5 B-12-
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ABSTRACT 

Investigation of water sup~ly potential in Southeastern Lee 

County, Florida has shown there is a multilayered aquifer of sub

stantial proportion existing to approximately 350. feet in depth con

taining water of acceptable quality for public supply. The yield 

potential appears substantial and at leas~ four to five times 

greater than that experienced from the Upper Hawthorne aquifer 

along the West Coast. Additional investiqation may show substantially 

higher amounts with proper spacing of wells and with good manaqement 

of the surface water. 
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WATER SUPPLY STUDY 
SOUTHERN LEE COUNTY, FLO.RIDA 

APRIL, 1972 

INTRODUCTION 

Interest and an initial authorization to begin study in 

the southeastern portion of Lee county, Florida was made by GAC 

Utilities, Inc ••. in July, 1970. The purpose of the study was two-

fold. First, was to determine the groundwater availability and suit• 

ability in quality and quantity to provide for the proposed needs of 

the Green Meadows project development. The planned size of this 

project has varied from time to time with different stages of 

planning proqressr however, the expected water consumption for the 

project itself, is about five to seven mgd in approximately 20 years 

following initial construction. The second purpose of the stUdy was 

to determine whether s,urplus water could be developed in this area 

and transported westerly to provide additional supplies to both Cape 

Coral and Florida Cities Water Company, service Ft. Myers Beach and 

areas along Tamiami Trail. 

FIELD TESTING PROGRAM 

A review of the records of the Geological Survey office of 

.Ft. Myers, Florida gave information regarding three (3) locations 

within the project area. These are identified as L-621, L-619, and 

L-616. These logs showed limestone layers alternating with sand 

or clays existing to approximately 80 feet in depth. An extensive 

C-4-
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clay layer of a thickness of approximately 30 to 40 feet of a green 

coloration existed over most of the project area. Below 110 feet,. 

mor!lll or less, a sandstone unit generally existed to approximately 
. . 

240 to 250 feet in depth. Occasionally, deeper depths o·f some sand 

were encountered·to 320 feet. Below this, additional limestones 

alternating with clay lenses existed to considerable depth in the 

area •. 'l'he uppermost, limestones have been pumped locally for irrigation 

purposes in the area. It has been considered by others, that the 

sandstone unit generally existing from 120 to 320. feet in depth, could 

provide substantial quantiti~s of water if appropriately developed. 

The purpose of the Green Meadows groundwater hydrologic study was to 

develop information in regard to the uppermost limestones and the 
·~ 

so-called sandstone unit to determine the approximate suitability of 

this formation to yield water to wells and to determine the quality of 

this water. Ten (10) test holes have been drilled covering the area 

approximately as located on the previous illustration and the driller's 

interpretation of these formations are included for their information. 

Water samples have been taken from these wells and in all cases, the 

&eper waters are satisfactory for public supplies with some water 

conditioning desirable. These data on water quality are included 

following .the test logs in the appendix. 

Subsequent to the initiation of this study, Florida Cities 

Water Company was acquired by GAC Utilities and concurrently, a 

study of a similar nature was being conducted for Florida Cities 

c-s-a.---------------- LAYNE WESTERN COMPANY, INC.-.......1 
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Water Company. The Florida Cities Water Company was.investigating 

an area between the Tamiami Trail and the Green Meadows project area 

to see if suitable waters could be developed to supplement their supply 

at a point closer to the supply pipelines. Attached in the appendix 

of this report are the driller's interpretation of the test hole 

formations encountered and the water quality analysis that are available 

' Generally, it was found that the water was unsatisfactory ~n the 

area near the Corkscrew grade road. Discussions were held with the 

.san carlos Park Development Company and two (2) test holes were drilled. 

in the.eaf!tern-most portion of this development. lt.lthough the yield 

looked very promising in the San Carlos Park area, chlorides in the 

water samples taken were generally in excess of 450 mq/1 (P.P./M.) · 

and were unsatisfactory for public water supply use. One test hole 

had chlorides in excess of 1200 ppm which apparently iS located close· 

to a deep flowing well and has experienced serious contamination. Be-

cause of the experience in the accessible areas close to Tamiami Trail, 

further investigation in this area was abandoned. The next test hole 

was located along Alico Road at a point approximately five (5) miles 

east of the Tamiami Trail. At test hole designated "FCWC-5-71", the 

quality of water was acceptable: however the yield potential was less 

than desired. ·The sandstone formation anticipated in the 120 to 220 

feet depth was absent producing primarily tight limestones with some 

yield potential. · Test Hole 6-71 was drilled one-half mile to the west 

and showed an increase in chlorides and total dissolved solids. These 

data were interpreted to indicate that this location was near the edge 

C-6-
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of the transition zone of favorable quality water. 'l'herefore, further 

development of this formation should be at least one (1) mile in an 

easterly direction to provide suitable protection. from the invasion 

and infiltration of poor quality water. Test Hole 7-71 for Florida 

Cities Water Company was drilled to a depth of 300 feet encountering 

limestones,. some gray sand with some black sand ind.icating the sandstone 

aquifer unit was still absent but apparently, we were at the beginning 

r:£ this·. material. The yield characteristics of the limestone appeared 

satisfactory and with proper well.construction, a satisfactory yield 

of suitable quality of water was available at this location for public 

water supply purposes. In a separate report to Florida Cities Water 

Company, this location was recommended as a suitable·location for a 

well field consisting of approximately five (5) wells.located approx-

·'" imately one-fourth mile spacing between wells and should be capable of 

p:oducing 350. gpm each, (1/2 mgd) for a totaLof. 2-1/2 mgd. It was 
··-._ 

anticipated that the yield r:£the formation should be in excess of 

500 gpm at this location for testing purposes and to meet peak demands · 

if needed. '!'he water test ~nalysis showed total dissolved·solids of 
.. 

445 ppm with chlorides 72 ppm at the above location. One additional 

test hole was drilled east of Estero approximately 2-1/2 miles along 

the Corkscrew grade. although the yield characteristics at this location 

were ample, total dissolved solids were in excess Of 1000 ppm with 

chlorides at 340 ppm. 

Static water level has been measured a number of times in 

many of the holes, and is normally found between 5 and 9 feet below 
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land surface. I~ is the intent of the study to have elevations run 

to available test hole in the project area and. to accurately establish 

the water table elevation and gradient that exists in the area. 

WORK '1'0 CONCLUDE S'l'Ul)Y 

In the first phase of this investigation, suitable sites 

and satisfactory quality of water has been identified by test drilling 

and laboratory analyses of water samples taken. 'l'est.Hole 7-71, drilled 
; ' .,. 

for Ji'lorida Citie$ Water Company is a satisfaetory lo.cation as well as 

~st Holes No. 9, 10, and 12, of the Green Meadows project. GAC Utiliti a 

will designate a site near one of the above mentioned test holes as a 

EUitable location for a test production well. As a part of the second 

phase of this study, the production well of suitable design to meet 

State Health Requiremen~s is to be constructed and tested at a sub
stantial rate to determine the yield characteristics of the aquifer. 

Prior to commencing the. test, at least one (1) and posSibly two (2) 

additional piezometer wells are to be constructed in the vicinity of 

the test well to observe the effect of pumpage on the aquifer. The 

well contractor is expected to install a pump with the capability of 

pumping at least 700 9P111 with 150 feet total pumpin9' head. The test · · 

production well is to be cased and cemented to approximately 80 feet· 

in depth in a confining clay layer to leave undisturbed as much as 

possible, the upper-most limestones aquifers existing in the vicinity. 

Water sample analyses have indicated some water quality may be superior. 

in some respects in the lower formations and it is anticipated this 

C-8-
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will be :the primary aqui:f:er :to supply wa:t:er for public supplies. 

~f:t:er :the conclusion of :t:es:t: pumping a production well, 

the data will be analyzed and· applied to all other :test holes con-

etructed. in the area by the hydrologist to determine the maximum 

potential drawdown in the lower aquifer unit due to pumpage a:t: various 

projected ra:t:es expected for future developmen:t:. These data are to be 

analyzed.and ~ith subsequent compu:t:ations, to be prepared in a final 

report available for general distribution to interested parties~ 

I.t is the opinion of the hydrologist that transmissivity of 

the aquifer in the Green Meadows project area would be found as a result 

of a test, to be in the range of 60,000 to 90,000 gpd/£t.width of 

aquifer material. Storativity should approach 0.05. Both aquifer 

efficient values are f~om four to five times greater than.that ex

p erienceCI from the water supply study of the Upper Hawthorn formation 

in the ·viCinity of Cape Coral and the Cypress Lakes well field. 'l'hl. a 

would place the potential yield of the aquifer in the vicinity of Green 

Meadows at least four and possibly five times greater than. that ex

perienced in the previous mentioned areas. The investigative program 

identified in this report is designed to verify these opinions. 

As stated in the Water Supply Study for.Western Lee County, 

Florida, for Florida Cities Water Company, four (4) wells drilled north 

or northwest of the Cypress Lakes well field by the cable tool method 

or possibly only two (2) wells of 10 inch diameter, drilled by the 

reverse air hydraulic circulation method, would provide an additional 

G-9-
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one million gallons per day of additional capacity to this facility. 

for the present.time. The yield life of these additional wells is 

expected to be two to three years duration. Upon completion of 
. . ' . . ' ' . 

developing a well field in the southeastern portion of Lee County, 

the exlsting wells in the' Cypress Lakes pLant should be maintained.on 

a stand-by basiS to meet peak demands durinq periods of hiqh use. 

During periods of low water use, these wells should be maintained in 

·an idle condition to allow recovery of water levels in the vicinity. 

This will allow for more economical pipeline transmission size.d. to 

the hiqhaverage.rate and not required to meet peak demands~ 

., 
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fiwne-ltlestern Compang, Inc. 
____ __;::;_ ___ .-WATER SUPPLY 'ERVICES SINCE 1924----'-------

TEST !)RILLING • WATER WELLS . • PUMpS 

-· . -

tract Name Green Meadows Project TEST HOLE 

No. l .and 1-A • 

·-No. GAC Utilitiest Inc. Date February 2 5, 197 
·. 

Florida ty Lee·count)!: State . DrillerMarvin Millar .. 
ation of Test Hole ... , Elevation of Test 

• ..:thwest Corner of Area ~ in_ 
Hole 

. . •• ........ Static Water Level 9. 77 (No. l). 
_r ~ SE ~Sec. 10 ofT 45 s. Static water Level. 5. 72 (NO. l•A). · 

Hours After Completio~ 
26 E Lee Co Florida •• 

Measured 1 00+ . 
. 

>Ill . To Deocrlptlon of Strati Water BeariDI · 

;o 
l .• 

.g 

' .. 
)9 .. 

) 

7s 
r ~ 

~~ 
r •\ 

,l 

r 
7 

' 
3 

t;3 
' 

' I -
24 

' () 
' -

• 

c._g 0 

matka: 

6 sandy soil 6 

9 Marl rock and sand 3 

lq Rock 10 
39 Marl rock and sand, hard 20 

55 Limestone rock, wlth clay and sand 16 

75 Green clay with fragments of shell 20 

88 Green clav and shell .· 13 

89 sandstone, )lard . 1 
91 Yellow gravel and sand 2 

101 Sandstone, shell and coarse sand 10 

137 shell, coarse sand and sandstone layers 36 
- -

153 coarse.sand, less shell and dark clay color 16 

163 coarse sand, sbell with light clay color 10 

194 Soft limestone . 

. 31 

224 Clav and shell .. 30 
240 Clay with some sand mixed 16 

--- Total Depth Drilled 

Teat Well 1-A located 2 feet from No. 1 was ~~· .. ~arne .5~o .. ~l feet d apth. 
.:_-u" "'""'"' ·~· • 0 ter a~ le.-af.6o Test pumped 2 h ura for wa a p gpm, full capacity of pump. 
Teat well No. 1-A has 2 inch diameter pipe to 40 feet and 61 feat of 

hole depth. 
Teat Well No. 1-A test pumped l hour at 3 gpm for water sample. 

N·62 WtCHtT·A • GARDEN CITY • LIBERAL • KANSAS CITY • DENVER • OMAHA • AMES • ST. LOUIS • AURORA 
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Good 
Poor 

Fair 
Good 
Good 
Good 
Good 
Fair 

None 



. .. ... . .. -·-- ----
lit!Jne-U/estern Company, Inc. 

. WATER SUPPLY SERVICES SINCE IU41-----------
• 

TEST DRILLING o WATER WELLS t PUMPS · 

-
" 

1 ,tfa.ct Name Green Meadows Project TEST HOLE 

No 2 and 2-A • 
,._ No. · GAC Utilities 1 Inc • DateFeb:ruary 25,l97l 

. 

ity Lee countx State Florida Driller Marvin Miller. 
' ' ·ation of Test :Hole Elevation of Teat 

trth Center of Area· ~ :!._, ~ :Hole 

-. Static Water rAvel .JJL._66 (NQ~) 

! .. J( SB »; Sec. .. 13 · ofT 45 s Static Wai8~ Level 5.16 (No. 2•A) 
Measured+ Hours Alter Completion 

.. • 26E Lee Co Florida 
' -
I >m To Deocrlptloa of Strati Water Bearla1 
' -

0 ll S.and· . 11 
' 

1 15 Rock 
. 4 

•. 

15 25 · Marl with clay 10 
' -

5 29 Very hard.marl 4 Fair 

'29 r;n. White marl 
., 21 Good 

0 51 Hard oan (verv hard} . l None 
'-'1 61 sandy clay, light color . 10 None 

. 

-,1 63 Rock 2 None. 
.... 3 73 Limestone, firm 10 Good. 
.?3 85 Limestone, soft 12 Fait 

15 87 Rock,.gray in color 2 None 
~ . -
87 97 Limestone, loose 10 GOod 

·c-

11 . 91 _e Roc.k. hard 1 one 
'98 128 Sandstone with hard and soft layers 30 Good 

~8 143 coarse sand and shell 15 Good 
l43 160 Fine gray sand 17 Fair 

:10 175 Clay 15. None 

us 184 Shell 9 Fai.l' 

,q4 234 Shell rock with some clay 50 ·Fair 

j 14 238 Clay 4 None 
'tmarke: '!'est Well No. 2 has 2 inch diameter pipe to l6Z feet de ,tll. 



. ~ ... . . ....... -- ·- - .. - _,... -

tra~t Name GJ:'een ~adows Pro~ eat TEST HOLE 

No 3 and 3-A 
. 

~No. 
GAC. Utilities, ·Ina. DateFebruary l5,l97J 

it y Lee CQllnt¥ State ll,oz;:tda Driller Marvin Miller 

'ltion of Test Hole '\..i Elevation of Test 
.ortheast corner of Area· ~ Hole 

. 
~ Static Water Levell2 .60 (No. 3~ 

-~ NE ~Sec~ 29 ofT 45 S static Water Level 7.00 (No. 3-A) 
- Measured lOOt Hours After Completion 

o., . 
• 

27 E Lee c Florida 
' -

f •m To DeocriptioD of Strata Water Bearing 

,0. 19 Brown sand 19 

1 29 Lilnest.one, water bearing rock 10 Good 
-~ -

'9 . 31 Rock 2 
r Limestone, light dark clay color 18 Good . 49 to 
' ' Limestone and clav •.9 59 10. Fair 
' -

75 Limestone clav and 16 Fair 
' sand -

15 85 Limestone. sand and shell 10 Good 
p 95 Limestone and sand 10 Good 

s_.~ 110 Limestone and shell, yellow in color 15 Good 

'" lll Shell rock. hard 1 

t 158 Shell and sand 47 Good 
.. -

8 169 Sandstone with sand in layers U: Good 

~ I 208 sand and clav with trace of shell 39 Fair 
I ' 

"8 218 sand and clay .10 Poor 

I 235 sand and clay, very soft 1 '7' None 
-
):) 239 clay 4 
., --- Total Depth Drilled 
. ' . 

<. J 0 Test r~ell 3-A located 2 feet from No. 3 was the same to 50 feiet d !pth. 
' matko: 'l'es'E WeJ.J. ~o. ~ nas ~ 1.ncn <uame ............ ...., .. ., ....... u ~QQ ...... ...... 

Test pumped 2 hours for water sample at 60 gpm, pump capacity. 
Test We!~p,g: 3-A has 2 inch diameter pipe to 21 feet and 50 foot hole 

Test pumped l hour for water sample at 60 gpm, pump capacity. 
1·82 WICHITA • DARDEN CITY • L.IBEAAt.. • KANSAS CITY • DI!:NVI!A • OMAHA • At,t~ls • ST, LOUIS • AURORA 
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<l'W:.•&!J ...• 
·.!Jwne~~~~s~~~?rRv£0,'!Jt~ng, Inc. 

TEST ORILLINI; • WATER WELLS. t PUMPS 

. ··4~· 

~ tract Name Gl'\C Utilities, Inc. TEST HOLE 

No-...::4 ___ _ 
,._No. Green Meadows Date l'\pril 1971 

ity Ft. Myers · State Florida Driller M. E. Miller 

ation of Teet Hole ~-------- Elevation of Teat 
Hole-----------,-----'-
Static Water Level _ __, ______ '--__ ..;. 

L-'""'-'-'--'--'"'" Measured __ _....'--__ Houra After Completion 
,, -~ SE ~ See .. 32 ofT 45S 

27E Lee Florida ., Co;, ' • 
I •m To . DeacdptloD of Str.ta Water Beadai .. 

~ 6 Light brown sand 
7 Hard pan layer - . 

7 27 ·sand and shell . 

- 29 Hard shell and sand . 

-
~ 36 White sand and she'll 

41. Lime rock - hard . ' -
l'J.' 50 White sand and shell ·. 

L ' Location temporarily abandoned - due to difficulty 
. 

. 
' ' 

I . -

' 
-, .. 

-
' 

' ' 

' . . ,marko: Lost one string of tools at 50 feet. Sand would heave in cas1ng and wedge 
ools. casing pipe locked to rock by sand wedge. Lost string of casing pipe. 

Y·82 WICHITA • OAAOEN CITY • LIB£AAL • KANSAS CITY • OENVI!A • OMAHA • AMES • ST, LOUtS • AUAOAA 
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tt1. · ·/iwne-blestern Compang, Inc. 
~. 'ft~,.-----=.:::....----'WATER SUPPLY SERVICES SINCE 1924_..;_ __ ..;._ ____ _ 

;. . .· ·._fi.·, · ... · .· ·. """'- ~ TEST DRILLING o WATER WELLS o PUMPS 

-·· ·- . = 

' :ract Name Green Meadows I TEST HOLE I 7 • 
No 

1- No. KC,.998•C Date March 18, 1972 

ty Green Meadows State Florida Driller M. Miller 
' · ·1tion of Test. Hole Near The Center Elevation of Test 

_The East Side Of Section. Hole ' 
• . . .. , ... 

Static Water Level 
_u NE usee. 13 ofT 46 s. 

Measured Houra After Completion . • •• . . . 26 2 Lee Co Flon.da 
' . 

m To Deacrlptioll of Strata Water Bearlns 

0 4" ~_opsoil 
f 

4" 6' White sand 
6' 9' Brown sand .. 

9' 13 I Marl 
13' 17' Sand 

. 

·~ 

; ·. 7 I 20' Shell rock 
'..:0' 40' Hard rock 
r ""rO 1 

. 82' sand and shell 
'J2 I 86. sand rock . (hard) 
86' 126 I · Sand and shell . 

' 

1.6. 150' Sand shell and rock -
'50' 170. Green clay 
' 

' 
'0. 228' Lime rock 

~28' 230' Clay 
IQ I Tota Depth 

. .. 
. 

' ; 

21arka: 

1·62 WICHITA • OAADEN CitY • LIBERAL • KANSAS CITY • DENVEA • OMAHA • AMES • ST. LOUIS • AURORA 
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!Jwne-lUestern Compang, Inc. . . 
_____ .=;_.-__ WATER SUPPLY SERVICES SI!ICE 1924. . 

TEST DRILLING • WATER WELLS • PUMPS 

. 

-

tract Name Green Meadows TEST HOLE 

8 • 
No 

,h~No. KC.-998-C Date March 18, 1972 

t y . Green Meadows State F1o~::ida Drillfll' M. Miller 

' ltion of Test Hole Near The center Elevation of Teat 
The West Side Of Section Hole - • , ... 

Static Water Level 
LU NW u Sec. ll ofT 46 s. 

Measured Hours After Completion . 
• • . 26 E Lee Co F1orJ.da 

! 
I •m 
' 

To Deocrlption of Strati Water BeariDII 

0 4" Toosoi1 
I - 4" 5' White sand 

5' 9' Brown sand 
' ' 

9' 
. 

14' Marl 
'14. 17' Sand ·~ 

. 

'-.7' 43' 
. 

Rock 
' . 

L-t-3 t 55' Sand and shell 
,o;s• 75' ·Rock and sand . 
'' 

'5. 85' Clay and shell 
85' 95.' Clay 
15. 115' Sand and shell . ' -

'15' 125. Lime rock and sand 
' ' 

!5. 165' sand and rock 
l -
165' Total Depth 

. . . 

' ' 

l - . 

r 

-
~ 
~-marka: 

N·62 WICHI't'A • OAAOEN CITY • LIBERAL • KANSAS CITY • DENVER • OMAHA • AMES • ST. LOUIS e AURORA 



... ., . ··.---
IJwne-U/estern Compang, Inc. 

-----~----WATER SUPPLY S.ERVICES SINCE 1924 . 

TEST DRILLING o WATER WELLS o PUMPS 

-- --- -
c • 

I I .Tact Name Green ~adows TEST HOLE 

9 • 
No. 

, .. -No. KC-998-C Date March 1, 1972 

'y Green Meadows State Florida Driller M, Miller 

·,tion of Teat Hole Near Fence Elevation of Test 
.,~rner In The Section corner . Hole 

. "· Static Water Level 
~~ SW ~Sec. 33 ofT 45 s. 

• Measured Hours After Completion 
• • o., . 26 E Lee c Flon.da 

' -
Ill To . DeocrlptioD or Strata Water BeariDI · 

0 
' 

!:!• ~opsoi.l, . 

•• 5' White sand t 
', 

5' 10 1 Marl . 

' ' 

I' 14' Clay 
t4. 18' Sand ' 
r I' 42' .· Rock 
io.! I 84' Soft 

. 

limestone 
r"t' 105' Clay, sand, and shell 
' ' I J _ _) 126' Sand and limestone 
6' 156' Sand and rock 

:: ~ I 168' Hard rock and sand 
' -=-a• 174' Clay 
r 

~ I 218 1 Lime rock 
.l " 

L8 1 223. Clay 
' I' Total Depth 
' ' 

' . • 
. 

""'Darka. 

Test Pumped At 60 G.P.M. 

'·62 WICHITA • GARDEN CITY • U8EAAL • kANSAS CITY • DENVER • OMAHA • AMES • ST. LOUIS e AURORA 
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·--- ----

/ityne-Uiestern Compang, Inc. 
-----..;;..,... ---· -WATER SUPPLY SERVICES SINCE 1924----. -----

TEST. DRILLING • WATER WELLS o PUMPS 

- -~·-- --

ttact Name Green· Meadows TEST HOLE 

10 • 
No 

, ... ,No. KC-.998-C ·. Date March 1, 1972 

ty Green Meadows State Florida Driller M. Miller 

ition of Test Hole · Near the section Elevation of Test 
-.~rner of 28, 27, 34, & 33 Hole 

. 

u Static Water Level 
~ SB ~Sec. 28 ofT 45 s. 

• Measured Hours After Completion 
26 E • • Lee c 0., FlorJ.da • 

' 0 

•m To . DeecrlptioD ot Strata Water BeariDJ 

,0 ~· ~opsoil • 

~· 61 White sand 
61 11 1 Marl 
L I 15' sandY clay 

LSI 17 1 Sand ~ 

, 7 I 40 1 Rock . 

:..:) I 70 1 ·Sandy clay 
' ') I so• Coarse sand 
-)I 90 1 Sand 
.oOI 100 1 sand and shell 

. 

[)I 120 1 Sand and meal rock 
' . -
~o~ 130 1 Fine sand 

[)I 140 1 Coarse sand 
' > 40 1 160 1 Sand and shell . 

I) I 170 1 Sandy clay 
'tO I 180 1 Sand and lime rock 
' 0 I 220 1 Lime rock 
Ul 1 230' Clay 

. 

0' Total Depth 
. 

' -
Test Pumped At 50 G.P.M. 

V-82 WICHITA • GARDEN CITY • LIBERAL· • KANSAS CITY t DENVER • OMAHA • AMES • sT. LOUIS • AURORA 
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. -- ... -- - --

~ne-~~f!~~'!rRv£~~!~~ng, Inc. 
TEST DRILLING • WATER WELLS • /'UMPS . , 

tract Name GAC Utilities, Inc. TEST HOLE 
I 

• 
ll Green Meadows May 1971 No 

"No .• · Date 

ty Ft. Myers State 
For ida 

Driller M E Millet: 

· 1tion of Test Hole West side of . Elevation of Test 
~d 300:11 feet south of section Hole 

r:'1rner marker. .. Static Water Level 
35 45S -M NE ~Sec~ ofT 

Measured Hours After CompletieiJl a 26E Lee FlOrJ.d Co. • . 
•m To Deacrlptioa of Strata Water Be!lriDI . 

.n 15 Sand 
19 White marl rock -·hard 

9 27 Lime rock and marl . 

45 l'lhi te marl . 

·5 82 Clav and shell 
. , 

108 Loose sand and limestone 
>o 109 Lime rock - hard 

. ..... 120 Shell and sand 
' 130 Sand with some shell '-· 

0 138 Lime rock with sand layers .. 

148 Lime rock with shell and sand -
'EI 149 Sandstone -hard 

I 155 Sand with trace of shell 
' . ;s 165 Layers of sand and sandstone -hard . 

' 203 Gray sand 
)j 221 Limestone and sand 
·' 241 Limestone with shell and sand 
,_ 255 Clay with trace of shell .. 

'i Total Depth . ·, 

. 
•mariti. Installed 2-1.nch diameter cas1.n9 w1.th drive shoe to 130 feet. Test 

,umped well at 45 gpm for 2 hours and collected water sample. 

rV-62 WICHITA • GARDEN CITY • LIBERAL • KANSAS CITV • DENVER • OMAHA • AMES e ST. LOUIS • AURORA 
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·fiwne-ll!~~!~~~RV£o!!J~~ng, Inc. 
TEST DRILLIN!l • WATER WELLS o PUr.IPS 

, rra_ct Name Green Meadows Groundwater Study TEST HOLE 

b No. Kc 998-c Date 24 Sept. 71 No•-~1:!2~--

Ft. Mye rs State Florida Driller M.Miller 

Elevation of Test 
Hole _________ -,--___ '----• 1tion of Teat Hole ---------

Static Water Level-----'-------
' ·:__]( SW ~ Sec. 3 5 of T..;4:.::5:.::Sc..._ _ _, 

Meaaured __ _;_ ___ Hours After Completion 
' 

26E • Lee Co., Florida . 
i 

D1 To 
·~ " 

. DescriptioD of Strata - Water Bearing 

') 17 ~~--~~-"Light colored sand 
r_: 

49 
I -
9 69 

84 
!, . 90 

,• 94 
;c- 103 

I 140 
f 

~[ 156 
; 166 
I -

186 ' .-
' -

~ 196 

226 

b 235 

236 
l..~ 246 

?.4,; 

.. 

Lavers of hard rock and_ coarse sand ~2 
--~ 

' Clav in limestone and sand '>n 

l'i 

6 

Limestone with green cla.v 4 

g 

"'" 
Limestone with lavers of hard rock,~w~a~t~e~r~b~e~a~lr~i~~Ln~n----~~z_~~F•air_ 
Limestone lverv aood ..... t-.. ..- "- -i..... ta'\ u .......... 
Hard rock layers with sand qood 16 
Boulders, qrav sand (firm) with some shell 1n 

Gray sand with trace of spell - 20. 

GrAv A And wi t.h AnmA 1 · 1n 

Limestone with some clay -:an 

Q 

1 

1n 

-

:emarka: Installed 82 feet of 2 inch diameter pipe. Test pWIIped 60+ gpm with 
15 inches of vacuum. 

llfl·62 WICHil'A • GARDEN CITY • LIBERAL • kANSAS CITY • DENVEA • OMAHA • AMES • ST. LOUIS • AURORA 
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I -

II - _. • 

Contract Name Green Meadows Project .. 
TEST HOLE 

No. L-621 
Job No. . Date 

City <:tat" Driller 
... --

~~~~L~~S~e~c~·~l~~·~T~4~5~s~.L~R~~2~6~E~·~·-~~·n~~L~e~e~C~o~u=n~t~y~,~F~l~o~r~~~·d~a~--·-------Test Hole l,.oc:ation_ .. ~, --
Distance and Direction from Permanent Landrno(k or Previous Test Hole 

TEST LOG 

MARSH Static Water Level Measured 
MUD PIT · 

·Hours After Completion P'UNNEL. . 

"'OM TO 
YI8C001Tl 

L088 

INCMKe I'OIIMATION 
•IIIEC::ONDB 

0'0" 6'0" Sand, fine to med., white to yellow 

6'0" 10'0" Sand, gray, silty ' 
-

10'0" 20'0" Limestone, tan 

20'0" 40'0" Limestone, tan: gray marl -
40' 0" . 60'0" Clay, green 

-~ 

60'0" 75'0" Sandstone, gray, calcaJ;"eQusr shell 

75'0" 80'0" Limestone, blue-gray -
.80'0" 95'0" Limestone, blue-gray, sandy 

95'0" 120' 0" Sandstone, gray, calcareous 

120'0" 140'0" Sandstone, gray, green clay 

140'0" .160'0" Clay and limestone, arav . 

. 

160 1 0" 170'0" Clay, green 

170'0" 190'0" Clay, liqht.qrav and limestone 

190'0" 2.00 I 0 11 Limestone, liaht arav. sandv 

Conti1 ued---- . 

NOTI$: Slu~Pn·--------------h-------------------~~----~------------Data obtained from u.s. Geological Survey - Ft. Myers, Florida. Located 

Green Meadows Area, Drilled by others several years ago. 
0000 2·68 G-?:3-



. -... .. -.-- --- .. - ·- .. 

.. 

Contr~ct Na111a Green Meadows Project TEST HOLE 

Job No: o~te No. L.,.62l 

City <:tate Driller -.. -
Te$t Hole Loc:ati'on.------~~-------~-:--·---~----_;..--...;,_;_-

Distance and Direction from Permanent Land!Nrk or P18VIoul Test Hole 

cont~nuation of L-621 TEST LOG 

MARSH Static Water Level Measured 
P'uNNEL 

MUD PIT 

I'll OM TO L088 Hours After Completion 
VI,COIIITV 

IMCHaa P'ORM~TIOM ••co.._.,. 

200 1 0" 220'0" Clay, gray, some limestone 

220'0" 240'0''' ... Clay, green and gray . 
240'0" 260'0" . Clay, dark gray, phosphatic, phosphate grains 

260'0" 280'0" Clay, dark gray, phosphatic, sandy -
280'0" 320 1 0" Limestone, gray-white, phosphatic 

·~ 

320'0" 340'0" Same 

' Limestone, clay 3,40 I 0 11 360 1 0" as above, some gray 
. '\ . 

. . 

' 

NOTES: Sl:u of Plt~------"'----------.><-----::-:::.::o:----
0000 :2·68 C-24-



. -..., . . ...... -- ·- ~. - ..... 
. Compan'J 

Contract Name Gz::een ~e~~!nl!l f:&:ojeQt 

I 
TEST HOLE 

Job No. Date No. L-619 

City tat Driller 

TestHolelocatlon NE !:(,Sec. 32, T 45S., R 27 E., Lee County, Florida 
Distance and Dln!CIIon from Pennanent undm1rk or PrevioUs Test Hole 

TEST LOG 

MARIH Static Water Level 
MUD PIT 

I 

Measured 
FUNNEL. Hours After Completion · . 

"'OM TO L088 
VI8C081n 

INCHIEe !'ORMATION 
81:CONDI 

0'0" 12 '0" Sand; .. fine to med., tan to brown 

12 I 0'1 20'010 . Limestone, tan .· -
20'0" 85 '0" L·imestone, ? 

85'0" 120'0" Clay, green, ? -
120'0" 200'0" Limestone, sandy, ? ., 
200'0" 220'0" Sandstone, gray . 
220'0" 240'0" Same 

240'0". 260 1 0" Clay, dark gray, sandy 

260'0" 280'0" Sand, gray, clayey 
. 

280 1 0" 320'0". Sand, med. to coarse 

320 1 0" 380'0" Limestone, gray, casts, molds 

380 1 0" 400'0" Limestone, gray and tan 

400'0" 440'0" Clay, gray, phosphatic 

440'0" 460'0" Clay, green 

Conti ued-----

NOTES: Size of P1t-------:-"'----------·1',_----:::::;=----Data From U.s. Geological Survey - Ft. Myers, Florida. Drilled By 

Others In Green Meadows Area Several Years Ago. 
oooo 2·08 C-25-



. -- . 

Contract N11me · Green MEiagoWs Project 

Job No. Date 

• City tate 

""""- -- .. _-- - -- .. 

Driller 

TEST HOLE 

No. L-619 

Test Hole L.ocation..,------~--------·--------:-------.,._;-----
olst•nce and Direction from Permanent Landmerk or PNVious Test !iole 

continuation of L-619 TEST·LOG 

MARSH Static Water Level Measured 
--._ 

P'UNNIL. 
MUD. PIT . 

FROM, ., 
VI8COIIIT'i 

L08• Hours After Completion 

8KCONDa 
INCHC8 P'ORMATION 

460 10" .495'0" .. Clay, dark gray, sandy, phosph!ltic 

495 '0" 540'0" Limestone, gray_ white, phosphatic -

• -· . 
. . .· 

., 

_.·. 

. 

. . . 

. 

. 

. 

. 

NOTES: Size of Plt·-----"'---~"----------.X-----==----
11000 z.ee C-26-
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........ 

Contract Nanw> Green Mf;tadows Pro:ject 

Job No, Date 

City tate 

. . .....,. -- . ... -........... 

I 
DrUier 

.TEST HOLE 

No. L-616 

TestHolelocat!on NW \Sec. 13, T 46 s., R .26 E., Lee County, Florida 
Distance end Direction from Penna....,t l.ondm1rk or Previous Test. Hole 

TEST LOG 

MARSH Static Water Level 

niOM 'ro 
,UNNEL. 

MUD PIT 

LOll Hours After Completion 
.YieCQtiiT1 

... CON DB 
INCHK8 POJIIMATtON 

0 15 Sand, mad., tanr sandstone, shell 

15 30 Sandstone, tan, calcareousr shells 
. . 

30 45 Sandstone, gray, calcareousr shelis 

45 ·. 60 Same 

60. 75 Limestone, tan and gray, shells ., 
75 105 . Limestone, grayr.few shells 

' lOS 120 Clay, greenr some limestone 

.120 150 clay, green 

150 165 Limestone, gray, sandy 

165 180 Sandstone, gray-tan, calcareous 

180 210 Sandstone, gray, calcareousr phosphate 

210 225 Clay, dark gray-green, sandy 

225 240 Sand, very fine, gray, clayey 

240 270 Clay, green and gray 

~~~ 295 Clay, dark gray, sandy, phosphatic 
345 Limestone, gray-white, phosphatic 

I 

Measured 

' 

.. 

NOTES: Size of Plt'----'-----~---------X·----=:-----Data Obtained From u.s. Geological Survey -Ft. Myers, Florida. 

Drilled In Green Meadows Area By Others Several Years Ago. 
11000 z.ee C-2 7-
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' ' 
' I 
' ' 

THEc;KANSAS .STATE DEPARTMENT OF HEALTH 
'('·-. 

. TOPEKA 
KANSAS 

DIVISION· OF LABORATO~IES 
Environmental Health Laboratory 
801 Harrison Street 66612 · 

I', D, LYMAN, M. 0., M, P. H, 

or.-, of ""'''h . May 26, 1971 

t'mu.r A·l 

. Layne Western Co!llpany, Inc. 
1010 West 39th Street 
Kansas City, Missouri 64111 

Attention: Mr Nuzman 

Dear Mr. Nuzman: 

Listed below in milligrams per liter are the results of chemica! 
ana1y&es of two samples of water collected in Florida.. The samples 
may be identified as follows: 

No •. 1 GM No, 1 240' Hole, 89' pipe, collected 4•30-71 •. 

No. 2 GAC Test Hole No. 11, collected 5·13·71. 

* ., * * * * ,. 
No. 1 No. 2 

pH .. 7.3 7.~ 
Total Hardness (as caoo,) .. 326. mg/1 262. mg/1 
Calcium (as Ca) .. 104. mg/1 69. mg/1 
Magnesium (as Mg) .. 16. . mg/1 22 • mg/1 
Sodium .. 45. mg/1 50.' mg/1 
Total Alkalinity (as CaC03 ) .. 276 • mg/1 250. mg/1 
t:hloride .. 88 • mg/1 60; ·mg/1 
Sulfate · .. 18 • mg/1 33. mg/1 
Nitrate (as NOs) .. 1.8 mg/1 1.5 mg/1 
Fluoride • 0.4 mg/1 0.6 mg/1 
Iron • 0.38 mg/1 0.38 mg/1 
Manganese • o.oo mg/1 o.oo mg/1 

Sincerely, 

Nicholas D. Duffett, Ph.D. 
Director 

?---x~~d.~, 
Howard A, Stoltenberg, M.A. 
Chief, Water Chemistry Section · 

HAS:glb 

C-28-
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Cape Coral \'later Treatment Plant Laboratory 

CASn<G CAS. INC :'IELL j . 

Ca.Hd.J .. , T:D.~ 
LOCATION DESCRIPTION DIA. DEPTH· ;;EPTH PH M.ALK. T.Hd. l-1g. Hd. CL 

• • 
. .• -~-.:..~~ . ~~ • 

Green Meadows No. 1. 2/ll/71 I 2" 89 . 244 I i 7.4 270 314 66 I· 248 80 430 

Green Meadows No. 1 2/25/71. •2" 89 244. 7.3 272 304 72 .. 232 120 410 
. . 

I Green Meadows No. 1-A 2/11/'11 2" 40 61 7.2 189 710 246 464 IL200 3100 

Green Meadows NO. 1-A 2/25/71 2" 40 61 IL380 3500 

Green Meadows No. 2 2" 162 
r- 2381 

7.2 268 . 198 110 
. 

88 .. 60 440 

Green Meadows. NO. 2-A 2" 23 50 7.2 238 250 22 228 30 . 300 

Green Meadows No. 3 . 2" 110 .>239 1 7.4 284 282 88 194 110 620 

Green Meadows No. 3-A 2" 21 ~ 
7.2 214 212. 10 204 20 230 

rrr. Well NW~ 10-46S-26E 6" 7.2 212 232 34 198 65 270 

:' rrr. Well SW~ 25-45S-26E 6" 7.4 188 216 12 204 45 250 

-~ rrr • well -sE~ 14-46S-26E 6" 7.0 218 242 12 230 30 280 .., 
J 

. rrr. Well SE~ 35-45S-26E 8" I 7.1 234 250 12 238 35 280 

Flowing Well NW~ 9-46S-25E 6" 7.6 1000 2600 

Green Meadows No. 7-A 2" 105 7'.8 272 264 2 262 40. 295 

Green Meadows No. 7 2" 230 7.7 256 284 30 254 60 300 

Green Meadows No. 8-A 2" 105 7.8 276 226 26 200 40 280 
. 

. 

... 

. 

.. 
. . 

Cape Coral--North Pine Island Ro d 10" 125 225' , .• 3 . 200 294 156 138 180 460 
·- ... -·. 

• 



" " 

Location 
DescriPtion 

Green Meadows #12 
Green Meadows #12 
Green Meadows #12 

Green Meadows #9 
Green Meadows #9 

Green Meadows #10 
:) G.reen Meadows #10 
I 

"' ::> 
Green Meadows #11-A I 

Green Meadows #11 

r-
#3-A > Green Meadows < . 
#3 z Green Meadows 

rrl 

~Green Meadows #2-A = Green Meadows #2 
rrl 
:a 

#1-A 2/11/71 z Green Meadows 
g Green Meadows 2/25/71 
3: Green Meadm11s #1 
: Green Meadows #1 
z 
.:< 
z 
p 

casing 
Dia. 

au 
2" 
2" 

2'' 
2" 

2" 
2" 

2" 
2" 

2" 
a• 

2" 
2" 
2" 
2" 

I 

'" 

----~'------'--~~~~ 

WATER QUALITY DATA .< 

CAPE CORAL WATER PLAN',l' 

casing Well pH M. 
Depth Depth A1k. 

82' 103' 7.8 1.86· 
82 1 136'. 7.9 258 
82' . 243' 7.8 246· 

-. .i-

lOS' 7.8 290 
·223' 7.6 240 

105' 7.6 254 
230' 7.4 248 

50' 7.4 208 
130' 255' 7.6 244 

21' 56' 7.2 214 
110' 239' 7.4 284 

23' so• 7.2 238 
162' 238' 7.2 268 

40' 61' 7.2 184 
40' 61' 
89' 240' 7.4 270 
89' 244' 7.3 280 

.. -- - -.-.-- -......-------.--,-----
-· ~ 

>-' • 

'1'. Mg ca C1 · T.D.S 
Hd. Hd. Hd. 

186 48 138 40 250. 
. 272. 162 110 40 .. 310 
.232 72 160 40 330 

270 .270 80. 390 
244 88. 156 70 350 

270 64 206 10 340 
158 76 82 70 290 

230 20 210 170 260 
252 92 160 80 370 

212 10 204 20 235 
282 88 194 110 625 

250 22 228 30 300 
198 110 88 . 60 440 

710 246 464 .1200 3100 
1380 3500 

314 66 248 80 430 
304 72 232 120 410 

' 



U . ():ztla::D.do Labora-tories, X:n.c. 

P. 0. Box 8025A • ·Orlando, Florida 32806 • 305 424·5606 

WATER ANALYSIS REPORT 

Report to:. LAYNE-WESTERN COMPANY 

Date: -..JEPTEMBER 2Q, 1971 . 

Sample Number: 4809 

ANALYTICAL LABORATORY DIVISION 

Appearance: .CLEAR~-----------··-----·· 

Sampled by: .QJ,J.EN':r:_ ______ --.. -- .... ____ ._ .. 
• 

· Identification: GM __ #J_2_ TE;ST WJ!:.l!J,. 82' _Pli'E 
· 243' DEEP PUMP+60 GPM MOST WATER 

METHODSFROM 90'-155' LEVEL 
Thlt w41ter ~., -tn.fyl"' U._lng methods ·tdtpted. from "Standard MetthCKta for the E~eamlnatlon of Water and Wastewater," lltett Edition,. APHA, AWWA and 
WPCF. . . . . ·. . · ·. · · 

RESULTS 
O.t.rnthuitt.n p.p.m. 

. Total Dissolved Solids, @ 105°C ·~b~-
Total Hardness, as Caco., 

Z.tf/) 
Sulfate, as· so, 

Fluorides, as F 

P·P·~· 

lltJ 
d.!i~ 
-·-··----

· Calcium Hardness, as· CaCO, 11/) Silica, as SiOo ;.}'1_ 
~./J Magnesium Hardne55, as CaCO~ 61J -·---··--Copper, as Cu 

Calcium, as Ca '71- Phosphate (Total), as PO, -~-L 
Magnesium, as Mg I 'I 

:~----

Alkalinity (Phenolphthalein), as CaC00 
0 

!5' Color, Standard Platinum Cobalt Scale 

Odor · 

Alkalinity (Total), as CaC00 Z.71> pH (laboratory) 

Carbonate Alkalinity, as CaCO:o _()__ pHs 

Bicarbonate Alkalinity, as CaCOa 
·. ZlJ/) 

Stability Index 

Hydroxides, as OH 0 Saturation Index 

Carbon Dioxide, as co. 9 Turbidity, Silica Scale 

l . Carbonates, as CO:o _()_ 
Bicarbonates, as HCOa ~~() 

Chlorides, as Cl 32 
Iron, ·as Fe /),0 

Manganese, as Mn 
(),() 

l -

Signed:_. ----· ... 

(To convert ppm to grelnt per gallon, dlvld& pp \ b 17.\) 
INSPECTIONS, ANALYSIS. QUALITY CONTROL, RESEARCH & OEYILOPMENT IN M OBIOLOGV. BIOCHEMISTRY & CHEMISTRY. 

C-31-



lj 

! ' - -- - ' 

f I {!wne-Ulestern Company, Inc. ( l ' ' WATER SUPPLY SERVICES SINCE 1924------------

-f, TEST DRILLING o WATER WELLS o PUMPS 

~ .. ---. ' -

.ract Name Florida. Cities water com2an~ TEST HOLE 
-

- No. Estero #l . -
f· No. KC-277-C Date June 30,'1971 

y Ft. Myers State Florida Driller M. Miller 
-

.tion o£ Test Hole Near the NE corner • Elevation of Teet 
_ a small tract Of land located Hole · 

1'\ the: ' ~-

Static Water _Level Plowing Well 
34 465 .-' _-u NE ~.6 Sec. ofT • 

Measured Houn After Completion 
• o., ' . 25 E Lee c Flonda 

' 
m To 

', 

Description of Strata Water Be~lnl 
' 
0 7 L_i_ght sand ' 

17 sand with hard pan layers at 7' .and 17' 
7 27 sand (some rust color) and limestone 10 some 

43 White limestone formation 16 Fair ---
'3 73 Cla~, light colorea changing to a darker color 30 None 

-

.80 Clay, with a trace of shell 7 None 
!v 98 Hard limestone wi_t~_rock -- 4 to 6-inch voids 18 Fair -

; 108 Compacted limestone with colored sand 10 Poor 
' 1.; 116 Hard sandstone with gray''sand a Poor 

" 146 Gray sandstone . : ' I " I I ' I.. 30 Poor ' ,, ' . ), IJJ, t' 

! ' 176 C..?me>acted sand with limestone colpr 30 Poor -
6 194 Slack sand ·'I,·,, II" I, 18 Fal.r 

'·-~ 201. Black sand with some cl.ay mixed ._, 
\ ' 7 Poor 

'l 206 Lime rock, Artesian flow started at 4 GPM . . s Fair 
' water, sample' taken, 1 flow io'ai>M : ' 210 Lime rock, 4 GOod 
co 218 Lime rock with dark sand 8· Fair 
. ) 238 Shell and lime rock 20 Good 
~J 261 Lime rock, Artesian flow in excess of 30 GPM 23 V.Gob< 
' ,_ 263 

I •.Ill ' . " . '. Heavy clay 2 None 
l "> 'l'otal Depth Drilled 

lAr .. -. 
ko. Chlorides from flowing well were reported to be 540 1119/l only 42 feet of 

·inch pipe was used in constructing test' hole'.1·" lu·l 

I,.,·,. J, 

·•a 
\ •' I l I ' . ' . 'J - j 111.'11 •' 

WICHITA • 0ARD£N CITY o LIBERAL o KANSAS CITY o OINVEII 0 OMAHA o AMII o aT, LOUiil. 0 AUIIOIIA 

. ' l.' J I I•: 



u fi!yne-U/estern Company, Inc. 
_.. ____ ;;;.. ____ 'WATER SUPPLY S£AYIC£S SINCE 19U . 

TEST DRILLING o WATER WELLS o . PUMPS 

--··· 

:ract Name Florida Cities Water company . 
T.EST HOLE 

. 

·_ No. Estero 4~2 • 

"'--No. l<C-277-C Date June 30, 1971 -
y Ft. ~1;y:e rs State Florida Driller M. Miller -

~tion o£ Test liole Near the sw corner . 
Elevation of Test 

small tract of land located Hole 

-~-the· 
. . .. .. 

Static Water _Level Flowing Well 
34 s. ofT 46 ~ NE· Ji Sec. 

Measured · Houn After Compietion 
a 25 E. Lee Co Flond •• . ' . 

m To De•crlptiOD or Suata Water Bearlns 
' 

;)_ 10 White·· sand 
---

14 arown sand 4 Fair 
4 24 . sand rock with limestone and white sand 10 Good 

: 35 Limestone and sand ·' 11 Fair 
' Light colored clay'~and '5 45 shell 10 Poor 
' -

' 79 .Green clay 
f":J 89 Clay and limestone . 

' I 109 Lavers of hard limestone and sand 20 Fair 
u 119. Boulders·in limestone and sand 10 Poor 

-~ 175 Limestone with sand and clay 56 Poor 
i, ) 195 alack sand and clay mixed 20 Fair -
5 205 Shell and limestone formation flow at 4 GPM 10 Fair 

212 Shell and limestone ·, . 
formation 7 Good 

'2 222 Clay color limestone with small gravel . . 10 Fait 

• 232 Limestone and gravel 10 Fair 
~2 252 ~~ite shell and limestone flow about 30 GPM 20 Good 
. - 259 Clay colored shell' and clay 7 Fair 
~J 261 Clay 2 one , 

' 0 Tota 1 Depth Drilled With Churn Drill 

' . -. "•rkl. Only 42 feet of 2-1.nch diameter p1.pe requ1.red to drill test hole original 
.oride content was approximately 550 mg/1. Wel1.waa plugged back with cement 

:. · 195 feet and tested. Chloride's still 460 mg/1 after 16 .hours pumping. _ 
,fl.L. 3.Sfeet below land surface after plugging. 

1-ea WICHITA • GARDEN CITY o ~IBIRAI. o KANIAI CITY o DINYIR o OMAHA o AMil o IT.- ~DUll 0 AURORA 
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P. 0, Box 8025A • Orlando, Florida 32806 • 305 424·5606 

WATER ANA~YSIS REPORT ANALYTICAL LABORATORY DIVISION 

Reporllo:-I:!AYNE WESTERN CO. INC. Appearance: --~1.:-. .J!;~-~--· ____ .:__ .. _~---·-·-

Date: JUNE 29, 1971 Sampled by: __ Cl,..l.E.N.T. __ ·--· ·-···-:--·-r·-· 

Sample Number....,.4:a...il5._,.4"-'3....,._ ......... _____ ........ __ _ Identification: ..W..E L L f# 2 

METHODS 
· Thit wotor woo onolyatd _uti!!O ..Othodl 0dopttd ,...,. 1'Siondord Mothoda lot tho E•omlnotlon of Wotor trtd Wn-,0 latnt ldhlon, APHA, AWWA ·o..r 
WPCF. 

RESULTS 
Dtfltrminttlel!' p.p.m. .,. ............. .. ........ 
Total Di11olved Solids, @ 1os•c -~ '/b/)_ Sulfate, as 504 --~0-
Total l:lardness, as CaCO:o _£p_'/ Fluorides, as F _o~.,--
Calcium Hardness. os Ca.CO. zrz. Silica, as SiO~ 

. y,f) .----------
. . Magnj!sium Hardness, aa CaCOA '2.'Z-Z Copper, as Cu _1.()_ 

· Calcium, es Ca /I '!I Phosphate (Total), ~· PO, _1)/i_ 
· Magnesium, as Mg ·J!L Color, Standard Platinum Cobelt Sc•l• 

__ 0 __ 

Alkalinity (Phenolphthalein), as CaCO. · 
() 

Odor 
() 

----·----

Alkalinity (Total), as CaCO:o 19''l- pH (laboratory) '1.5'_ 
. Carbo!'ate Alkalinity, es CaCO:o 

_Q_ __ 
pHs /J,f 

--~---· 

· Bicarbonate Alkalinity, a• CIC03 
19Z. Stability Index _,!."-_·· 

· Hydroxides, as OH 
() 

Saturation Index b·' -__,. 

Carbon Dioxide, as CO. /Z..~ Turbidity, Silica Scale· () --
Carbonates, as co. 0 . --
Bicarbonates, as HCO, '13'/ 

Chlorides, as Cl 'l/,'.7 
' Iron,. as Fe b.IJS" 
Manganese, as Mn O.D 

Signed, ___ _ 

(To conv•rt ppm to gr1ln1 per o•llon. divide ppm by t 
. INSPECIIQNS, ANALYSIS, QUALITY CONIROL, RESEARCH • DEVELOFMENI IN MICROIIOLOGY, IIOCHEMISIRV • CHEMISIRV, 

C-34-
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' -

tract Name 
. 

1 ·No. 

. ·y 

.. -- ":' 

lfwne-Uiestern Compang,lnc. 
. · . . .. WATER SIJPPLY SERVICES SINCE 1924--· ---·--....,;..,..;,--..; 

TEST DRILLING t WATER WELLS ~ PUMPS 

...•..... -

Florida Cities Water Company 1'EST HOLE 

3-71 • 
No 

KC 277-C Date 29 June, 1971 . 

San carlo$ Pa;~;k State Florida J)riller M. Miller . . 
- ~tion of Test Hole . Eas,t end of san Elevation of Test 
"' . .:-los Boulevard .near the center 

1 
Hole 

.=- Section 15 • Static Water. LevetAbove land surface 
46-s ~ sw U Sec. 15 ofT . 

Measured Houn After Completion - e o., lorida 
' • . 25 E c 
l .·m To Dotcrlptioo o£ Strata Water Boular 

' ') . 6 Gray_ sand 
l .s . 11 Hard rock and boulders . 

Ll 21 Yellow to orange sand . 
. 

. 10 Fair· 
' - . . 

L 30 White sand with soft 1imeroak 9 ~air 
.. ---·-
10 38 Soft limestone rock 8 . Fair 

' 3 so Limestone with green alay 12 Poor 
~0 so Green clay 30 ·None -
' 0 96 Clay with shell and sand 16 None 
' .... o 103 · Water producing sand and limestone - (Water Sample) 7 Good 
•'l 126 Compact sand and shell with some clay. 15 Fair 
i_5 141 Limestone and shell 15 ·Fair . -
,11 151 .White limestone 10 Good 
; L 181 Limestone with some a lay 30 Fair 
1l 211 Limestone with black sand 

. . . 
30 Fair 

' 
L 216 Limestone formation (water ~ample) 5 Good 

' . 
216 Total depth of drillinq 

. 

.. Water sample at 103' had chlorides of 1200 ppm 
Water sample at 216' had chlorides of 1200 ppm 

.. 
. 

-·· ·-
marka: At 103', pumped 42 gpm with approximately 28" of vacuum (42'pipe) with. 
0' of casing pipe at 216' depth, the statio level was above ground with well 

'lOwing 5 gpm. Pumped more than 60 gpm. · 

1-Ga WICHITA t GAAOEN CITY t ~IB&AAI. t KANSAS CITY o D&NVIII t OMAHA o AMEI o IT,_I.DUII 0 AUAOIIA 

r:-~s-



·-...-- -----
lJ .fiwne-11/estern Compang, Inc. 

____ ....;;::;..-·--·-.· W~TER SUPPLY SERVICES SINCE 1924--.--·-· ------

TEST DRILLING • WATER WELLS • · PUMPS 

ract Name Florida Cities Water Companx . 

'No. KC 277-C Date 2 July, ·1971 

TEST HOLE 

No•-...:4_-..;_71;;;,_ __ 

San Carlos Park State Florida 

tion of Test Hole 1/2 mile north of 
.ri. 3.11 in San carlos De:l[e.l.op.._ 
>"'t area. 

Elevation of Teat 
Hole ____ "-----..,-------

Static Water Level at land · surface 
ofT 46S 

C Florida 
Meaaured _____ Houn After Completioo · _M NW ~ Sec. 15 

25E ·. Lee 
I. 

o., 

D To 
' . 

DeocriptioD of Strata Water Bearilill. 

-~-r--~-r~B~rown~~s~a~n~d~--..,---~--~-------------------+--~--.0 8 

I 11 Two lay e:-s of rock in sand 
• 

ll 27 White sand medium to fine 16 Fdr , 44 White marl rock . 

l4 96 Green clay with so~e shell 52 None 
' 105 I 9 Pair Hard. limestone rock 

15· . . us 10 Good ··Sand and fine limestone (water samp=le.::....Jp"'1um=n"""'pee:;.:d:.::)__, _____ -t-=-..:::.-+= 
I 145 Det1se qray sand 30 Fair 
' 155 •.J 10 Poor Sand and clay 

''i 175 Sand.with some clay and limestone, mixed 20 Fair. 
! 185 10 Fair. Black sand.with clay and}~i=m=e=s=t=o=n=e----~---------4-=~~===

15 200 Black sand and limestone (water samPle) 15. Good 
200 Total . dent.h o£ drillinc:r 

. • . 
. 

' . 

•• 

Water sample at 115' had chlorides of 475 ppm 
' i Water sample at ·200' had chlorides of 445 ppm 

~~~~~~~~~~~~~~~~~~~~~--~~~~~~--~--~ narka. At 115' depth with 63' of casing, well pumped 30 qpm with 28" of vacuum 
. ~ouqh a 2" diameter pipe. At 200' depth with 63' of 2" casing pumped 
~er 60 qpm. 

U WICHITA • OAADEN CITY o LIBIAAL • KANiA& CITY o DINYII'I • OMAHA o AMIS o IT, LDUII 0 AUIIOI'IA 
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J ~ne·ll!~fs~~~~Rv£of!!~~ng, Inc. 
TEST DRILLING 1 · W~TEA WELLS o PUMPS 

-- ... -. -
;ract Name Florida Cities water Company TEST HOLE 

5-71 • 
_No. 

•.No. KC..,277-C Date sept. 27' -1971 

y Fort M::re rs State -
Florida Driller M. Miller 

--: 5 miles east of •tion of Test Hole • Elevation of Teat 
.s .41 on Ali co (Rock Pit) Road Hole 

• stimc.te location in • Static Water Level About 5 ·feet 
_u SB ~ Sec. , ofT 4fS r Hours After Completion • Measured 
2tf'E Lee Florl.da Co., • -

m To Deacdptioa of Sltala Wa1er Deaclnr 

0 9 Sand 
---

I 16 :.tedium Hard Rock 7 

6 24 sand 8 
43 Layers of Rock and sand 19 Faixo 

-.3 47 Solid Rock, hard ., 
4 lv.POOI 

77 sand with heavy clay 30 IIJ.POO.I 
• 79 Hard pan layeJ: . . ' 2 None I 

~ 106 Lime Rock (Pumpad 50 qpm for water sample) 27 Good· 
. .; 125 Lime Rock and shell (light clay color) 19 Fair 

" 140 Rock layers with clay and compacted sand 
. 

15 Poor 
I 157 . Gray sand _with clay 17 Jv,POOI . -

7 177 Limestone and light colored clay with black sanc.'l. 20 Poor 
.. 195 1 Lime·stone, Loose granular formation. -. 18 Fair 

•s 205 Limestone and clay . . 10 POOr 
215 Limestone and clay with black sand 10 Poor 

:5 230 Clav with some sand 15 None 
Total ~Pth of Drilling 

. 

_: 
- . 

. . 
-

a atka: Pumped l hour onl 122 15 gpm with feet of 2 inch :>i cas in y p~ 9 in teat 
bola at 230 feet depth. · Batimate yielc.'l potential at 250 gpm from 79 to 140 
"foot depth. 

' '-<12 WICHITA • DARDEN CITY • ~IBERA~ • KANSAS CITY • DENVER I OMAHA • AMI8 o IT, I.OUII o AURORA 

r.-3·7-



LJ ·ol.".U.tn.nd.o Laborat.<>lPi.cs, line .. 
:;.:.;.: .. ..:.; .. . ~: ;: . ' ..... ,. 

P. 0. Uox 8025A • Orlando, Flot'itla 320Q6 • 305 424·5606 

WATER ANALYSIS REPORT 

· Report to: FLQRIDA CITIES WA 1'.~-~ C~. 

>..ito: _ SE:I,lTEMDER 7, 1971 

, $amplo Number: •• , 4756•.1... 

ANAL VTICAL LABORATORY DIVISION 

Apponranto: CLEAR 

!i,, .. .,1.~1 hy: CLIEN'r 

ld••ntilic.ltto•n:ALICO. HOAO Wl~LI, 
(l • 84' PIPE. 94' HOLE 

. ' .. 
METHODS I" 1'1\; I C. E ,., T "'I I 

Thi1 wolt~i w•a ~rl!\IVt,•tl' Ullng '""''""I' "'''~'"'""d fttHI'I ••&l,u\•1,\~tt jyj,.,f,ntl~ ''" ·,,"~ h•m•ithttfnu ul. W.tlllr 1n.t Wt~stew•t,.r,'' bh'ttt t•IIUM,· Afttf~ AWW/Ir. enct'. 
' 'NPCF. . . 

Calcium HardMu, ns CaCO,, 

Magnesium Hardnllss_, n Ca~O,. · 

Calcium, n Ca 

Magno•lum, a• Mg 

-Alkalinity (Phonolphth,,loin), '" c.,co. 

AlkalinitY. Clotal), as CoCO, 

Carbonato Alkollinity, .u C.1CO:o 

' ~Hydroxides, _as OH 

Carbon Dioxide, as .C00 -

p.p.m. 

.r1o 
. .300 

Z/6 
.BI/
_8&._ 
ll. 
.. 0 
.?.'16-

0 

Zt,l6 

- .Q"----
. _/_?_ __ _ 

/) 

RESULTS 

Fluoridus, ,,~. F 

Silica, as SiOo .... 
Coppor, a5 Cu 

Phosphate (Total), as P01. 

. , 
• • • . ' I ' ,. ', 

Color, Stnndard Platinum Cobalt Scale 

Oclor .. 

pl_l (lolhOroltory), 

pHs 

,.,, ' .. ' '' 
:il,tlnltly lttth•te 

Saturation l11tlcx 

Turbidity, Silica Scale 

.......... 

J="6 
.~.¢o ... 
. zr .. 
() 

-~.3 ..... 
,() .. -
() 

.~¢ .. : 
t.?. 

"·~ Ar 
-·" .. __ , 

• 

·•. 

•" 

. 
. ' 

. ! 
• i· 

.. 

: ':' 

I 
·. \ I 
. ! 

Carbonatos, as CO,, . ' . ' .i 

Bicarbonatos, as HC011 

Chlorides, •• Cl 

. Iron, os fe 

M~liii::J•mc;u, ns Mn 

So. -- to·-
-?& ---
A.J6. ... 
~/)' 

.. ... ,eo.o~- .,._,.., 

. . . ~;.,, .. ~1. ~--~~ 1'~)!~~ /_ --· . . ........ 
Cl~ fUitY~rl 1'1''" hl ,_, .. , .. , 1"'," Wtllun, •ltvldo ltf1111 hy ti.U 

IN,PICIION~, ANALV~I~, CIIIAIIIV 'CClNINOL, -~~11\NCII A IIIYIIOI'MINt IN MtCMCl"l<llllUV, DIOCitiMIMMV & CIIIMI~IMY, 

.. C-38-
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u <O>rlt:Q.ndo La.bo:JPa.'tories, line. ,· .. :·--, ·---- -~··----· ··-··-··· ··:-···~·-· -·-··· .•.... , ·- . 

P. 0. BoJC 8025A · • Orlando, Florida 32806 . • 305 424·5606 

. WATER ANALYSIS REPORT ANALYTICAL LABORATORY DIVISION 

Report to:ELOlUDA. CITIES .W:ATE.R...C..Q...__,___ 

Date: JEPTEMBER4.,1.Q..7.ul.._ __ _ 

Appoat4ncoo CLEAR .... : .•. ·--· ......... --· ... .. 

Sampled by: CLIENT. _. £:-"7 J ... __ ... :. , .. . 
• 

.. 
~ ·. t ... 

• • ,.j < 

Sample Number:_ · 4758.-2._· __ ...,.. ____ _ 
" 

ldentilicellnn.ALICO.ROAP • .Wli:LL . ··--·-· __ 
U - 122' PIPE 230' HOLE 

. METHODS #' N>i ·~ f•h1 • .,, . · ,: 

· Thlo wottr wto tnolyaod "'lno ... lhOdo adapted f...., "SIIndord Mothodt for tho foomlnolloll ot Wolet ond Wot-tor,W lototl rcthr.n, APHA, AWWA ond 
WPCF. . . . . ' ' . . . ·· .. ··j 

. Total Dissolved Solids, 1/il lOS"~ 

·Total Hardness, n CaCO, 

Calcium Hardness, as CaC00 

Calcium, as Ca 

. Magnesium, as Mg 

Alkalinity (Phenolphthalein), as Caco. 

Alkalinity (Total), as Caco. 

Carbonate Alkaliniiy, as CaCO,, 

_Bicarbonate AlkaUnity, a& Caco. 

.Hydroxides, as OH 

Carbon Dioxide, as COo 

'Carbonates, as CO,. 

Bicarbonates, as HCO,. · 

Chlorides, as Cl 

Jron, as fe 

ManganeJe, u Mn 

RESULTS 
P·P·"'· 

_7()() __ 

_..:!3/:>.;... 
Z.l_&_ 
./I_V._ 
..8.6._ 
..?8~ 
_0__,_ 
L£L. 
_() __ 
.1_{6_ __ .· 

Sulfate, as so. ... 
Fluorides, as F 

Silica, as SiOo 

Copper, as Cu 

Phosphate (Total), as P01 

Color, Standard Platinum Cabell Scale · 

Odor 

pH (laboratory) 

pHs 
,. 

... ... 

,., ..... 
.. '' 

I•' I, 
•' 

' ' I 

~ . · . .'' ·i .. .. .... -··. ·· .... ·i 
. ~ ,~J) ·. -~~.<~ 
-· 'Y-'1:1- ' ' ; ' 
~3 .. ':"1 

--------
~· \;' tJ ,• -- ___ , __ 

-~~8~ 
(J 

.... 
. . ,.. . ' .. 

' \ · .. -·--·-· 
t) ----

_;tl;l_· ... 
. ~., . ,, 
fi ... ___, . t,p __ ., .. ;' 

.. •.· Stability Indo• ... ' ... ' .. 
I ~· I 

() 

.LL__ 
__ ()_ __ _ 
.L1f;_ 

';l'.ltl 
1/,ZIJ 
I.IJ 

Saturation Index . '' ' ~ . 
'' ·, 

· Turbidity, Silica Scale .. 
' . 

• 

'4~ ' 
' --- --- :,_1 

. . 
_;r:_·.• .. ··. , 
·--. 

--
-' 

' . . . i 
.;; ·,• l' 

'I 
.. . I 

<··I 
~ .&~ , I 

CTo ccmv•rt ppm lo gr•int por g1llon, dlvld. PJim bv t7.1) · . '; 
INSP£CfiONS,, ANALYSIS, QUALITY CONTROL, RESEARCH & DEY£LOPMENI IN MICROIIOIOGY, IIOCHEMISIIY & CHEMIIIRY, .. ' . , . 
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-c . 

rnct Nome Florida 
-· 

·No. KC 277-C 

~· 
Ft. Myers 

fg;;ne-/Oestern Company, Inc. 
____ _;:=;,.·-.---·WATER SUPPLY SERVICES SINCE I92C 

TEST DRILLING • WATER WELLS • PUMPS 

. ·--· . ---~- -
Cities Wa~er Company TEST HOLE 

6-71 
Date 14 Oct., 1971 No 

-
State Florida Driller M. Miller 

-
·tion of T~st Hol~4.5 miles E. of u.s. • Elevation of Teet 

_,n Alico (Rock Pit) Road-Estimate Hole 
ation in . ' Static Water Level 

' . 

-· ~--

• 

$1'1 J~ sec. t. ofT 46S J.( 
Measured . Houn After Completion 

Lee Co ~orida . .. • . 

. 

" To 'DeocriptiOD or Strata Water Bearin.r 

13 White Sand . 

.. 

33 Limestone, rock 12o !Fair 
I 43 Limestone rock, hard layers ~0 If' air 

55 Limestone rock, medium hard 11.2 iF air .. 75 Green clay w/some ~ock particles 12o tiona • 
77 Black rock 1 ~one" 

' 82 ·Clay and sand mixed 5 N'o~.!_ 
~ 

83 Rock laver 1 ~<m.!-
. 90 Clav and sand 7 N'one 

115 Limestone' (pump test at 103' - 60+ ' Q''DII\) 12s k;ood· 
12_5 Fine limestone material_w/sand ho !Poor 
135 Sand. and shell, firm 11.0 tFair 
146 Sand and shell, loose (pumpin~ test - 65+ aDIII) 1 Good 
146 Total depth of drilling . 

. 

. 

' . 

oarko: 'l'wO (2) inch diameter test hole - Two (2) water samples taken tor analysis 

02 WICHITA • GARDEN CITY • ·~18&RAL e KANSAS CITY o DBNYaR 0 OMAHA t AMia • aT, I.OUI8 0 AURORA , 

C-40-



· · Orla:ndo La.bo.,.atories, Inc. __ ..... ~--=~---·-- ···--~~- . ······: ... -.:--:...•;:_, ____ ··"·;.· .. :..:;.:... ..... ---·- __ .,:.·· ... ~==-~----~-• .-::.::;:..;,.;.!;..;.;.; _ _;~;.:,;;.;~-

P. 0. Box 8025A • Orlando, Florida 32806 • 305 424·5606 · 

WATER ANALYSIS .REPORT. 

· .. FLORIDA CITIES WATER CO. · Repcrr to . ., •. .. ......... "--·-.. . .. ...... ~---..... t. ........... _.,_ 

Date: _.:. __ OCTOBER.~, .·197L ----· -····-·· .. 

Sample NuMber:_._-4859.-:L.:.. ___________ .,c .. . 
METHODS 

ANALYTICAL LABORATORY DIVISION. 

Appcaranc11: CLEAR ..... 

Samplod by: CLIENT 

tdontiliMionALICO Ill. 61' Pil?E 1 03' . liOLE 
60 GPM tl, .-~II( E ... r "''IJ . 

lhi1: water wn .n...t1.,.td -~lno·-"•hoda ad.,pt~ from .. $'•'"',."' Mt•thodt fo~ '.tho- bnml~t.lfll"' of Wttt"' •net Wes1ew.IL't'," la'"t It filion, AtiHA. AWWA •nd 
WPCt, . . . ' 

Total Diosolvcd SOlids, ••' IOS"C · 

Calcium Hardness, as CaCO:o 

MagnesiuM Hardness, os CaC00 

Calcium, as Ca 

Magnesium, as Mg 

Alkalinity (Phenolpnthal~in), as CeCO, 

Alkalinity (Total), as CaCO" 

Carbonate Alkalinity, os CaCO:o 

L . Hydro~ides, as OH · 

Carbo.n Dioxide, as C()~ . 

Carbonates, as CO,. 

Bicarbonates, as HCO:o 

Chlorides, as Cl 

, , Iron, as Fe 

Manganese, as Mn 

P·P·'"• 

7/b .. 
.360 
37o__ 
__ ?._p_ 
/118_ 

-~ _z.~-
_{J_ __ _ 

~/,y_ 

() 

,l/,1/ 
0 -······--

_L8_ 
0 

.~ .. 

_),?2._ 

.lf.Z_ 
~/) 
~-·-

_I!.._R_ ___ _ 

RESULTS 

Sulfatu, as SO, 

f luoridvs, .ts F 

Silica, as 510• 

Copper, as Cu 

Phosphate (Total), as PO, 

Color, Standard Platinum Cobelt Scele 

Odor 

pH (laboratory) 

pHs 

StoliJiloty loufUX 

Saturation lndux . 

Turbidity, Silica Scaie 

, ........ 
-5$ ... 
/},J"l) ... 

.Z.3. .. ~ 
. tJ.. ... --
_2;8_ 

' . 

0 

0 ----· 
. ~J. .. 
_lB ... _ 
.. 6./ 

.,47 .... ' 
tJ -·-·-----

• • 
• 

•· ........ 

Slg•~l: y~~14u 
Cl_n ftlll'll'll jljMU ltl •tlolll1\ 11t11 tftlllnu, tftvhlt• .flfllll ,,., ll,t) . 

I.N!.J•t~.IIC)N~t, ANAlVMrt, CIUAtiiV t'CIUINCU, Ntr-IAIU'tl A IIIVllt'WMINI IN_ MltNCmlflltK'tV, HltMIIIMIMNV" ttUMt~INV, 

C-41-



Orlando Laboratories, Inc. 
~- ·-·-··· '··-··· "':.::::.;::;.::~~;;,; ~-· ____ ...... ~;.:;..'~~~;; ;.· .• : .. .. --···· " '.' ., ... : .. ..; .......... :·.;..,,·... . ~:-;..:~-------,_:.:.:-.:..;..... ..:_;.;.~.:~~;..;;:.:.;;.;.;,;.;;:.;.;.:.:-;;::,::;:;::. 

· P. 0. BoK 0025A • Orlando, Florida 32006 • 305 424·5606 

WATER ANALYSIS. REPORT · ANALYTICAL LABORATORY DIVISION 

Appearance: CLEAR ... 

Sampled by: CLIENT .•.•• (;, -?l ... 
. FLORIDACITIESWATER CO •. Ro~rt to.-.- . ·-·~·-··· . ·····- . .. ··- --.,....--· .. ·'------··-····· 

Date:· _QC.T.OSER_ 4, .191) _______ .. , .. ·-- · 
• 

ldontificotinn:ALICO #L .. 61'. PIPE 147'. HOLE 
70GPM '1.1' i ... r .. .,, 

. . . . 4859 2 . 
Sample Number:~---· ... .::..-------·-· ----·--···· 

METHODS 
thil: Will~' Wil tntlyied ,,.hg method• ldtpt.d ftom tiStendard Molhodt for .... ' Extmlnatlmt of w •• ., end' w .. tewttet," ...... ~ Edltkttt, APHA, AwwA tnd: . 
WPCF,. 

Total Dissolved Solids, <rr' 105"(: 

Cikium Hardness, as CaCO,. 

Magneoium Hardness, as Cac;o,. 

Calcium, as Ca . -.. 
Magnesium, as Mg 

·~ 

Alkalinity (Phenolphthalein), as CaCO.. 

Alkalinity (Total), as CaCO, 

Carbonate Alkalinity, as CaCO,. 

Bicarbonate Alk,rlinity, olS _c,,CO,. 

Hydroxides, as OH 

Carbon Dioxide, as co. 

Carbonates, as CO,. 

Bicarbonates, as HC0,1 

Chlorides, as Cl 

Iron, as .fe 

Mangonese, as Mri 

p.p.m. 

ll?.r .. 
~2~ 

3oo ____ 
/2/)_~ 

l?tL 
_?~-
·0 ----·--·-

~I'lL 
0 

~.{8 

-t;> ----
Z2 ----· ··-·-
0 

..• -
_3~"'-
_11/tJ_ 
()() 
-~--

_II./)-

RESULTS 

.... 

Fluortdus, dS r 

Silica, as SiO, 

Copper, as Cu 

Phosphate (Total), as P01 

Color, Standerd Platinum CCibolt Scale 

Odor 

· pH (laboratory) 

pHs 

Sl.ehilily · lmfu• 

s.,lur.lfiott. lttdt:Jt 

Turbidity, Silic~ Scalo 

. . 

,., ...... 

.:N ·-· 
/),Jl) ' 

· .•. ..Pt,( ___ · .. 
() 

.····-··· 
_4J-__ 
o __ 

_;0 __ .;.... 

?.IJ. .. ~ 
6? __ 
~,/) 

~? .. 
/) 

~ .. . ....... ~ 

. -·---.. 

... ·• 

Signed: ~~lL/~)- ..... · ...... -. 
/- 7c;:mist · . 

(To conYGfl pp•n to U"'"' tWf ffo\llon, divhht t•ltnl by 17,1) 
IN$PICTIONI, ANAl YIIS, QUAlllY CONIROl, RIS!ANCH & PtYIIOPMINl IN MICROBIOlOGY, IIOCHIMIS!aV & CHIMISIIV, · 
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OrlSl.ndo Labora-tories, ::U::nc. 
~-- ··---·-······ ~-~ ··.:-;.-:;~..:.;..:.,;.::.:..:~- .. t~·--·· .;....:;..:.,.~; ..... · ....... ,.. . ,, ........... ._.......... .:,::~ .. ·----~=-.:..·..:..::..·.:,._;;..::;.::...:;~...;;:..;....-=.;;;. 

· P. 0. Box B025A • Orlando, Florida 32806 • 305 424·5606 

WATER ANALYSI~ REPORT· ANALYTICAL LABORATORY DIVISION 

. FLORIDA CITIES WATER CO. Report to.-- ·····-·· ..•...• . . ··- -----···'·-·-------•---- Appearance: CLEAll .. 

Date: · __ QC'r.OBER_ 4, .19'll ____________ . _____ _ Sampled by: CLIENT •....• (;, -71 ... ... 
Sample Number:~----4~!)9-2_ ___________________ _ ldentificDtinn:ALICO #L. 61'. PIPE: 147'. HOLE 

70 GPM. tl. s- ,;,,...,. • .,, 
METHODS 

lhi,_ w•ttr w••. •n•lyaod ualng mcnhOdi ad1pt.d frctm •1Stand.uc:l Mothodl for tho Etlamlnatlnn of Wator end Wtttewetar," litttt Edllloft, APHA, AWWA and 
WPCF. . . 

Total Oiuolved Solids, <"' lOS"C 

Calcium Hardne>5, as CaCO,. 

Magnesium Hardnen, as CaCO:r 

Calcium, as (:a 

Magnesium, as Mg ., 
Alkalinity (Phenolphthalein), a& CoCOa 

Alkalinity (Total), as CaCO, 

Carbonate Alkalinity, as CoCO,. 

Hydro• ides,_ a~ OH 

Carbon Dioxide, '" co. 

Carbonates, as CO, 

Bicarbonates, as HC0,1 

Chlorides, as Cl 

Iron, as Fe 

Manganese, as Mri 

RESULTS 
p.p.m. 

B2.r .. 
92t> 

3oo ... 
/2p __ . 

I?()_ 
_?'i_ 
·0 
--~-------

. l...r.L 
0 

.?_.{8 

0 
Z2 
0 

_.3/.9_ 
_ZI/()_ 
()() 
-::.L--

_/1./L_ 

Sulfdto, as S01 

FluondHs, l'tS f 

Silica, as SiO, 

Copper, as Cu 

Phosphate (Total), as P01 

Color, Standard Platinum Cobalt Scale 

Odor 

· pH (Laboratory) 

pHs 

S.liUhllion. lm.lux 

'Turbidity, SiliCol ScdiO 

,., ...... 

..1''/- ··
/),Jl) 

.• .Pt./-
() 

····---· 
-~,J-__ 

0 __ 
_0 __ _ 

?. "'-- . .6'? __ 
b,/) 
~?. 
-,t}_ ... ··-

. -·---.. 

.. ·,' 

Signed: ~~JL/~~). __ 
/- 7c~mist .,... ......... -. 

(To (OIWOfl Pfllt'l to ur•int I'JOf (Jillion, divld~ JIIIHI by .,,,, 
INSPICTIONS. ANALYSIS, QUAIIIV CONtROL, RIS!AMCH • DIVILOPM!NI IN MICROBIOlOGY, IIOCHIM15IRV • CHIMI51RY,. 

r::-42-
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/.§}gne-Ulestern Company, Inc. 
. . . . WATtR SU~PLV SERVICES SINCE 1924. 

TEST DRILLING .• WATER ·WELLS t PUfoiPS 

. 
.;:· . . --- ~ -

Tact Name 
Florida Cities Water Company TEST HOLE 

7-71 • 
KC 277-C 14 Oct., 1971 No. 

,l ,No. Date 

:y Ft. Myers. State Florida Driller M. Miller 

' ·.tion of Test Hole Six miles E. of u.s. ' Elevation o£ Teet 
.:>n Alico (Rock Pit} Road • Hole 

Itt. 
,t:im<~.~Ooa tion in Static Water Level 
' 46S ' _j,.(@ U Sec. ' ofT 
' Measured Hours After Completion 

ri 26E Lee Flo da 
' . 

1' m 
t 
:) 
' . 

i 
.1 

7 
' . 
-~-

' 
\ 

.::J'. 

•' 

I -

,'l 

'I 
~ 

' 
" ·, . 

9 
' . 
' 

i 

i_ •• 

Datka: 

Co ., . 
To Deocriplioo of Strata . 

13 Surface sand . 

-
47 Hard rock w/sand layers 

57 Clay w/shell and rock 
89 Clay . 

109 Limestone formatictn, hard 

119 Limestone and shell 
12~ Lime rook w/shell and sand 

139 Lime rock w/shell, black rook and sand 
169 Gray sand 
199 Limestone material in" sand 

219 Limestone sand w/black sand -- --· '' 

239 Black sand w/some green clay color . 

259 Black sand w/fine limestone mixed 
300 Green clay w/black and White coarse sand . 

. 

. . 

• Pumped two (2) inch d1ameter hole one (1) hour at 15 gpm with 
147 feet of casing pipe in teat hole. 

Water Bearlor 

. 

.. 

. 

WICHITA • GARDEN CITY • LIBIRAL. • KANSAS CIYY • DENV&ft • OMAHA • AMES e 8T. LOUIS • AU .. OAA 
I C-43-



' . 

<O>~lando Labora'ltoll.""ieQ, Jr:nc. 
-- ···-· ' - ........ ~:.,:_-=::;;_;,.,..;....·.;.:. .. --·- -·-···--- .... ··-·--···.-··-·-····-~--·---:..------· ··- ~- .• . . ; •• :;..., •• ;::.::..:.·~-· ·-·-····. -· ., ........... ·-· ··- • 

P. 0. Box 0025A • Orlando, Florida 32806 . • 305 424·SGOG 

WATER ANALYSIS REPORT . ANALYTICAL LABORATORY DIVISION 

. FLORIDA CITIES WATER CO, Report to. -· .. .. . . . . _ . • -· . --·· . . ......•.... ---- AppcaMn<cz CLEAR . 

Datez ~$l::?T..~_Ml)ER a.4 •.. lQ.7l ___________ _ Sampled by: CLIENT 7-71--
. Sample Number:_..___!S.U ____ __._________ ldentillcotionz~ - ALICO i/3 .. .WELL ... -· . 

61' PIPE 103' HOLE 60 GPM 
METHODS ' M.t'l C C.--•'1"· • tit 

Thi• w•ter wa~. •mlyzed "'lno ..Wt_h"'• •dtptod ftom .,$t1nci11rd Mothods for 1ho bamlntttlon of W11or tnd WaateWater,,. lit••• Edition~ APHAt AWWA ·~ · 
WPCF; . 

Total Dissolv!>d Solids, ~i' 105''C 

Total Hardness, as CaCO:o 

Calcium Hardness, as CoCO;, 

Magnesium Hardneas, as CaC00 

Calcium, as Ca 

Magnesiu!TI, as Mg 

Alkalinity (Phenolphthalein), as CaC00 

Alkalinity (Total), as CaCOa 

Carbonate Alkalinity, as CaCO:o 

8icarbonol!P. Alk,>linity, as CaCOa 

Hydroxides, as OH 

Carbon Dioxide, as CO~ 

Carbonates, as CO,. 

Bicarbonates, as HCO~ 

Chlorides, as Cl 

Iron, as Fe 

Manganese, as Mn 

RESULTS 
p.p.M, 

. 'IIJJ: 
.318 ... 
.21~

-96-
JJ9-c-
.,~3-
_0"'---_ 
·2Z6_ 
__ () __ _ 
ZJ.6 _ 
I) - _,,_, __ 
3t:~ 
o_ __ 

}1l_2_· 
_z_~_ 

ML· 
I! ...f)~ 

D••••"''"'''-" 

Sulfate, as 501 I 

Fluoridus, as F · 

Silico, as Sib~ 

. Copper, as Cu 

· Phosphate (Total), as P01-

Color, Standard Platinum Cobalt . Scale 

Odor 

pH (laboratory) 

pHs 

Sllthility ltt<lll• 

Saturation Indo• .. 
· Turbidity, Silica Scole 

,., ..... 
IZ .... 

/),.JQ __ 
. M , 
'.'. ,_ ....... ' 

/) 
····•·-: .. _ 

_ t),l__. 

_/,J_ 
_(), ___ . 

.~z._ 
_6,1) __ 
6./f 
/),t/ .. 

' /)_ ____ . 

' .. . ---
---

• . . Signedz ..... 4~...-"#:4:~-----
/ _ · /'"hemist . 

CTo (onwfrf pptn 10 t}fllnl J'tt'f t'fi1110n, divide PI"'' by 17,1) ·· 

INSPECtiONS, ANAlYSIS, QUAliTY CONtROl, RESEARCH & DEVIlOPMINt .tN MICR081010GV, 810CHEMtSIIV & CHEMISIRV, 

C-44-
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.L .. 

. ·, 
. c._ 

' 

Orlltn.do Laboratories, ~nc. 
----- ··-·---- -···"""-"--~-' ... - --- ... , __ ,,c.····-··· == 

P. 0. Box B025A • Orlando, Florida 32806 • 305 424·5606 

WATER ANA~YSIS R~PORT 

Report •o• ..F.l.QRIDA .. CITIES.YIJJER,__co •.• __ _ 

oate: _oC.TOBER..~; .197:l. __ _ 
~ . 

Sample N11mber:,_ 4$5,_,9<..:·::.>3<---------

ANALYTICAL LABORATORY DIVISION 

. Appearance: CLEAR _ .. . 

Sampled by: CLIENT .... . 

ldentilicotinn:ALICO"'O ... l-15'. PIPE 300' .HOL 

3GPM I. ~•'• Eiii•T • 'II 
i! METHODS 

Thi• weitr Wll •n•!'l~~d "''"O method• adipted ffom "Standard Mothodl for the blmiMUon of w ••• , ..... Wntlwtttr/' lettat Edh~ 'APH~ AWwA lncl 
WPCf. . 

,:1. 

Total Oiuolved. s:.)lids, ~~ l05''C 

Total Hardne~S,. ~s C.aCO.i , ... 
Calcium Hardnes~, as CaCO,. 

Magne$ium Hard~u, as CaCO. 

Caltium, as Ca 

Magnesium, as Illig 

Al~alinity (Phenolphthaleil)), .as CaCOo · 

Alkalinity (Totail,: .as CaCO,. · 

Carbonate Alkaliility, as CaCO,. 

Bic.ubon,,te Alk,;iinity, ,,. CaCO. 
·!. 

t;· 

Hydroxides, as 9M 

Carbon Dioxide, ·as CO~ 

RESULTS. 

:?8.5-
l8P __ _ 
/2()_ 
_6(! __ 

. '18._ 
, L'L_ 

_C) __ 

/()z_ 
.. 

0 

1/JZ..-. 
_o___ 
·B'/_ 

Sulfate, as 501 • 

Fluorides, a$ F 

Silica, as SiO, 

Copper, as Cu 

Phosphate (Total), as P01 

Color, Standard Platinum Cobalt Scale 

Odor 

pH (laboratory) 

plis 

·slolhility Index 

·Saturation lndvx 

Turbidity, Silica Scale 

,., ..... 
.s 

I), tv .. 
/IJ 
~----

A1. __ . 
0 __ 

_0 __ _ 
.2¥.--
2f __ 
2t 

-J.l 
..... -
;,?._3_ 

::. Carbonates, a' C:p,. I) • • 

I • 

Bicarbonates, as . .'MCO.. 

Chlorides, as Cl ·.' · 

Iron, as Fe 

1~'1-
_/!]_ 
/),I)_ 

/)Lt)._ 

--·-·-· 

,. .· . ~ ·.~~ . 

·. Signed: ...... o/~,Ju~Q -~--···-
. /_.. /cmtll 

CTo tom,•rt ,,,,." to uralnl ttt•t u~tUon, dlvldtt Pt't" by t 'I ,l) . 
IN~PICIIQN$, ANALV$1$, QUAIIIV (ONINOI, AIIIARCH & PIVIIOPMINI IN MICROIIOIOOV, IIOCHIMISiMV & Clt1MI$1AV, 

.. 



.... ..," ··--- ! 

li!!Jne-W.t;E~$~;!;~Rv£~':!~~ng, Inc. 
TEST DRILLING • WATER WELLS o PUMPS 

.. ____ ·-· ··-·-
; -

_rnct Nnme 
Florida Cities Water company TEST HOLE 

: 
8-71 . 

KC 277~C 14 Oct., 1971 No. 
-No. Date 

Ft. ~1yers State Florida Driller· 8 • J. Boren .. 
i ·• { ~ t li 1 Corkscrew Grade Road . Elevation of Test : t1on o es o e 
k-c of Estero Hole ... 1: 
' . Static Water Level . 

45S Yi: Sec. 25 ' }( ofT L- 4 Measured Houra After Completion . 2GE Lee c Florl.da 
f -

·._ Jl 

r· 
--
,1 -

i 
~ 
) 

: . 

q.· 
: . 

' . 

' ' 
' ' . 

f -

•, . 

' . 

. . 

62 

4?·~ . 
To DeacriptioD o( Strata 

ll Surface sand . 

18 Hard rock 

39 Lime rock containinq shallow water 

SG Clay 
144 Lime ro.ck •• - water bearinq 

174 Limerock w/heavy c1ay·~md 
. 

shell 

180 _Black sand 
. 

. 

• 
. 

-

. 

·_ 

. 

'l'Wo (2) inch diameter test hole pumpe qood at 60+ gplll w/only 
8-10 inches if vacuum 

Water Bearing 

. 

21 Fa_U:_ 

4'Z_ ~-one_ 
58 Good 

. 

30 Poor 

6 Fair 

. 

• WICHITA • GARDEN CITY • L.181AAL. • KANSAS CITV • DIN,VIR • OMAHA • AMII e IT. L.OUIS e AURORA 

f'-4 fi-



. - \'' I 

Orl~~do Labo~at_~r_:B:~-~~-X_!'-c· 
P. o. Box 8025A • Orlando, florida 32806 • 305 424·5606 

WATER ANALYSIS REPORT 

Report to: -~J;._ORJOA CITX_ES WATll:R_ CO •. _:_ 

OCTOBER 6, 1971 . 
Oatez ----~-·- -----··---'----

Sample Numbet1. ---:~8.8.._3 ------~-

ANALYTICAL LABORATORY DIVISION 

CLEAR Appearance: •. . . . .. .. .... 

Sampled by:.; . 

tdenllficntll)nz 

CLIENT e-71 
i#l! CORK SCREW GRADE 
2. 3M. E.; US 41 . . 

METHODS 41' Pipe·ol00'Ho1e-40GPM ·· 
Thi• w•••~ w11 ••lfllytod u•J,,n tMthoelt '"l#tPt"'l frOM "Sttnnlotrcl MolhOtl~· f~ tho ·h,.•nln.tllntt of W • .tet 111ntf WftteWtter,• lllnt Edhlen, APHA, AWWA·--~ 
WP"• · · .• ;, . ... :: 

Total Oiuolved Solids, @ 105°C 

Total Hardness, as CaCO:o 

Calcium Hardness, ~s CaCO,, 

Magnesium Hardness, ea CeCO, 

Calcium, u Ca . 

RESULTS 

P·P·'"• 

-I//)Q_ 
/'&D . '

.. ..,., '().,_ 

J/8 __ . 

/n.'-
1,?.7_ 

.,. .. , ............ 
Sulfate, as so, 

Fluorides, as F 

Silico, as SiOo 

Copper, as Cu 

Phosphate (Total), as P01 

'' _-_.' 

·•.• . "I, 

··, 

,.p.M. 

. '/7.-
~-- ,JJ: 
-~4._ 
.. JJ ___ _ 
_4¥~ 

_1, 

•. 

Magnesium, as Mg . -~It- ~ ,·; 

.. .r~.-·' 
. Alkalinity. (Phenolpl>thalein), as CaCO$ 

Alkalinity (Total), as CeCO,. 

Carbonate Alkalinity, as CoCO,. .· 

BicarbQnate Alkalinitr, as CaC00 

Hydroxide•. as OH 

Carbon Dioxide, as co. 

" Carbonates, as C.Q,. 

· Bicarbonates, as HC00 

Chlorides, as Cl 

Iron, "' Fe 

Manganese, .u Mn 

·~ 
{) ----

.?.r~ .. 
C) 

~
__ t:) __ 

2_~7;_ 
. 3¢1. 

- .. --~-
.. t>,t)_ 

/). . !!d)_ 

Color, Standard Pletlnum Cobalt Scale 

Odor 

pH (laboratory) 

pHs 

· Stttbilily Inc lux 

Saturatiort Index 

Turbidity, Slllce Scale 

' . • 

... 

.. .-

'. 

. . _ _:-· •·. ·-· 

' () 
• J -~--------· • 

.%.3_:_.·_ 
6,7~ 
&./. ... : 

·''4& •.. 
-· ·--~ 

() 
.. -.~--... 

.. . .. , .. 
.' 

l . 

.. . ' 
" 

·'' 
•'" 

: 
·' ·. 

.. r " .. 
·. Signed: .. . .. ~ M/u.,-4!/._ .. ____ __;_ ... · 

7Ch~miat ; ·• 
cro COf1V"f pf)m to grtlftl "'' u•tlon, dlvlct. PfU" by 17.1) .· . . .. :' . :· 

1N$P!CTION$, AN,.LVSIS, QUALITY CONTROl, RESEARCH & DIVfiOPMINT IN MICRO,IIOIOOY, . IIOCH!MISJRY & CHEMISTRY, 
• 

' ' 



P. 0. Box 8025A • Orlando, Florida 32806 • 305 424·5606 

WATER ANALYSIS REPORT ANALYTICAL LABORATORY DIVISION 

Report to: _ELORIDA.ClT~ES.:WATER.CO, ..• ~.· Appearance: CLEAR 

Date: .;___~O_C..TP!3E.n.6,J9.7t._. _____ ~----- ·sampled by: CLIENT lJ-71 
Sample Number:.__--"'4!l.&~·..:·:A---.,---'---.,-- ldentilic.,tlon: 1!:3 CORK SCREW GRAD.E. 

2. 3 M. E. US 41 
METHODS 57' Pipe-184'Hole-60GPM·l0"Vac. 

Thi~' waler WI,· anfllyl~ ... uarno· molhotla ., .... ,tod from ••stlltHIIIJcl Mf.>lhOfla for ''"' httnlhMIInn of Wtttot and w ..... w.ter.'' ltk'll ldlllon. APHA, AWWA tnd . :·. 
WPCf. · 

Total Dissolved Solids, ~~~ lOS"C 

Total H~rdness, as CaC0.1 

Calcium Hardness, as CaCO, 

Magnesium Hardness, as CaCO. 

Calcium, as Ca 

Magnesium, as Mg 

Alkalinity (Phenolphthohiin), as CaCOo 

Alkalinity (Total), as CaCO,. 

Carbonate Alkalinily, as CaCO,. 

Bicarbonate Alkalinity,. as C0tCO:o 

Hydro• ides, as OH 

Carbon Dioxide, as co. 

Carbonates, as CO,. 

Bicarbonates, as HC011 

Chlorides, 11 Cl 

Iron, as Fe 

Manganese, as Mn 

RESULTS 
p.p,m. 

1Z20. 
J/fZ_ 
;1/z_· 
j./1)_ 
IJ_l_ 

., _.16_· 
_ a__ 
2~Q_ 

0 
. ~--···-

230 
0 -- ... ··-··-

JL 
J2 .. _ 

'.28/._ 
3_t,j_ 
t'J)_ 
/),tL_ 

Sulfate, as S01 

Fluorides, es F 

Silica, es SiO• 

Copper, as Cu 

Phosphate (Total), ea P04 

Color, Standard Platinum Cobelt. Scale . 

Odor 

pH (laboratory) 

pHs 

Stclhility lnd"" 

Saturottiott .lnde• 

Turbidity, Silica Scale 

)het;il~t 

,\ 

t8 
_a;:.c. _,o __ 
_ __ Q __ 

~"'-_/.F_ 
$_ __ 

y,~
_4?._· 
6_/) . ~ .. 
-~' ? __ 

" 
• --

.I 

·. 

Signed: Z:~t'" J/kdd} 
(To convert ppm to gr•lnt ptor g~tllon, divide Jnt by 11.U 

INSPECTIONS, ANAlYSIS, QUAlllV CONTROl, RESEARCH & OfVELOPMENI IN. MICROIIOlOGV, IIOCHIMISIRV 1o CHEMISTRY. 

C-48-
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. -..... .. ---

""I __ N_o_.T_~_:_7_;_:_LE ____ .,JI 

Gre.en Meadows Project Contract Nam 

Job No. Date 

' City_ tate Driller 

Test Hole Location South Entrance to Lehigh Acres SE~ 13 - 45 S. 26 E. 
Distance and Direction from Permanent Landmork or Previous 1'ost Hole 

TEST LOG 

MARSH Static Water Level Measured 
MUD PIT 

FUNNEL. Hours After Completion P'ROM TO LOSS 
VI8C081'M 

INCH IS FORMATION 
.. BllCOHOS 

0'0" 5'0" sand, medium, dark ):)rown 

5'0" 9'0" Clay, white 
. 

9 1 0" 15 1 0" . Sand, medium, tan. 

15'0" 27'0" Limestone, creamy tan -
27'0" 41'0" Same: sandy ,, 
41'0" 50'0" Clay, light g:ray 

50'0" 60'0" Clay, greenr numerous shell fragments 
. 

60'0'1 80'0" Limestone, gray . 

80'0" 100'0" . Limestone, tan, sandy 
. 

100'0" 110'0" Sand, medium, qray-tan 

110'0" 120 1 0" Sand, med.-coarse, gray, shell fragments 

120'0" 130'0" Sandstone and sand, gray 
. 

.· 

I 

NPTES: Slae of Plt-------·"----------X·-:--:-,.---.,-=-----;4" Diameter Obseryation Well West Side Of Road. Data Obtained From 

u.s. Geological Survey - Ft. Myers, Flor~da. 
&poo 2·611 -



.... _, • •• ,... - - ·- - .. - !"'"" ~ 

lfwne-U/estern Com,pang, Inc 0 

. · Wo\TER SUPPLY SERVICES SINCE 1924 

TEST DRILLING o Wo\TER WEL~S o PUMPS 

-

tra_ct Name ~reen Meadows Project TEST HOLE 
c 
- • 

No. L-602 -

,'-.No; Date 

ity State Driller 

-~tion of Test Hole Near _The center Elevation of Teat • 
:... The south Side Of Section Hole .. 

' 
(south Quarter corner) Static Water Level 

-M USee. 36 ofT 46 s._, ·. . Measured Hours After Completion 
• o., . 26 E Lee c FlorJ.da 

I >m To Deacription of Strata . Water Bearing 

0 10 sanq, fine, brown, shells, some clay 

l I 40 !'land<~ tone I'Y>"Av-t:An ... ,., 
-•o 60 Limestone, tan and gray 

' I 170 Clay, light gray, few'limestone lavers 
10 240 Limestone, sandy,·,tan and gray 

) 295 Clay, green .. 
-, 
~~ 390 Limestone, gray and tan . 

t'l 410 Clay, dark gray, sandy; phosphatic . 

( I 450 Limestone~ light gray,· sandy, phosphatic 

.0 475 · Limestone,· light gray, some phosphorite 
' 

. 

' - -

-, 

. _· 

. 

I 

marka: Data ObtaJ.ned From The u.s. GeologJ.cal Survey - Ft. Myers, FlorJ.da. 

11~62 WICHITA • GARDEN CIT.V • LIBERAL • KANSAS CITY • • DENVER • OMAHA •· AMES • ST. LOUIS e AURORA 

C-50-



I ... .,;, • • • ....., - _.. •• - .. - .. - -

li4!Jne-IJ!~fs~~!:~RV£of:c!~~ng, Inc. 
TEST DRILLING • WATER WELLS • PUMPS 

. 

. 

Project 
, 1tract Name Green Meadows TEST HOLE 

• . 

No L-612 
r·-~ No. Date 

lty State Driller 
r . Near The s .w. Cor- Elevation of Teet ' ration pf Test Hole 
~r- Of Intersection Of Lee Boule~ Hole 

r'd & Buckingham Road. "' p Static Water Level 
i !___U SE U Sec. 28 ofT 44 s. • 

Measured Hours After Completion . o., 
! 

26 E Lee c Flonda 

i :om To Description of Strata Water Bearlnar 

r 0 5 Sand, white to tan 

r 5 10 Marl, creamy white.· 

10 20 
I 

Limestone, tan 
Clay, I !0 40 dark green I ·, 

40 50 Sand, fine, green} clayey . 

r )0 60 sandstone, gray, clcareous 
. 

·, 
Lost Circulation~-Drilled to 300 ft.--no samples 

I .. 
I 

' 

! 
I 

I -
·. 

! 
' . l . . 

. 
. 

I 

·, 

. 

' . ' 

' . ' . 

Data Obtained From The u.s. Geological Survey - Ft. Myers, Florida. 
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/iwne -lJ!~~s~~~~Rv£~'!c~~ng, Inc. 
TEST DRILLING • WATER WELLS • PUMPS 

-~ 

tract Name Green Meadows Project 

I 
TEST HOLE I • 

No L-612 
,h. No. Date 

ty State Driller 
. 

1 "ation of Test Hole Near The s.w. cor- Elevation of Teet 
Of Intersection Of Lee Boule- Hole 

rd & Buckin9ham Road. «! p Static Water Level ! 28 44 s. . -U SE U Sec . ofT • 
Measured Hours After Completio11 I . . o., . 26 E Lee c Flonda 

I 
,. 

>m 
I 

To DescriptioD of Strata Water BeariDII 

0 5 SanCI, white to tan 
~ • 

5 10 Marl, creamy white 
-: " 

10 20 Limestone, tan 
[ 0 40 Clay, dark green 

"[ . 

40 50 sand, fine, green·; clayey 
r"-0 60 Sandstone, gray, clcareo~s 

', 

' ' Lost Circ~lation--Drilled to 300 ft.--no samples 

! 

i 
' 

' 

' 

l - . -

-1 • 

' 

' 

; 

' 
· marke: Data Obtained From The u.s. Geological Survey - Ft. Myers, Florida. 

11'·62 WICHITA • GARDEN CITY • LIBERAL • KANSAS CITY • DENVER • OMAHA • AMES e ST. LOUJS • AURO~A 
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I .. .,. • • • ,.., - .,._ •• - ""' - -- -

li(yne-/Uestern Compang, Inc. · 
----------WATER SUPPLY SERVICEs SINCE 1924 . 

TEST DRILLING ~ WATER WELLS t PUMPS 

. 

-------
' 

,tra.ct. Name G:~;:eenMeadows Project TEST HOLE 
( 

L-613· .. . 
No 

.... No; Date 

ity State Driller . 

c ' 
ation of Test Hole Wgst Side Of Road, Elevation of Test 

i..-uth Lehigh Acres Bu$iness i\r.ea, . Hole 
I" 

. ~ 

Static Water Level · I 

; ·-~ SE. ~Sec. 6 ofT 45 s. ·, • Measured Hours After Completion 
27 E Lee Co FlorJ.da . •• . . 

I 
To D_eacriptioo of Strata Water BearinJ l >m 

' 
0 10 Sand, brown, white clay mad. . 

I 

;Lo 30 Limestone and clay marl, white 
' 30 45 Clay, gray and green, shell fragments. 

i ~5 . 60 Limestone, gray, sandy ., 
60 Limestone, 75 gray ~ . 

! 75 90 Sandstone, gray, calcareous 
i 90 105 same, some phosphate, shell 
' 1')5 120 Sandstone, gray, quarty gravel, phosphate, shell 

uo 140 Limestone, tan 

,40 150 Clay, gray 
: )0 i-165 Same 

. 

~·-"-- -
'.65 190 Same, some limestone . ' 

' 
: ~0 230 Clay, . green ., 
?.30 260 Clay, dark gray, sandy, phosphatic 
I ;o 360 Limestone, gray-white, phosphatic .· 

i . 

' 
. 

I . 

'· marks. Data ObtaJ.ned From U.S. GeologJ.cal Survey - Ft. Myers, Florida. 

11·62 WICHITA • GARDEN CITY • LIBERAL • KANSAS CITY t OEN\IER • OMAHA • AMES • ST, LOUIS • AURORA 
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~ ... + J. a. iunA .. e .... · .. 1 ---~---8..;;:. _'11__,e_-_ll!,~~!~~~RV£~':!!'.s~ng, Inc. 
'"~~.._a_,..-Jf?'; TEST ORILLING o WATEI! WELLS •. PUMPS 

· .... ~ 

.· 
' " 

tract Name Green Meadow Project TEST HOLE 

. No.L-614 • 

h No. Date 

'<)' State 
. 

Driller 

I ation of Test Hole south Side Of Elevation of Test -orkscrew Grade Road Hole . 

~ I~ -. 

Static Water Level 
---M NW ~Sec. 27 ofT 46 s. • Measured Hours After Completion . ., . . 27 E Lee co Flor~da 

I 
' Description of Strata Water Bearing· I >m To .. 

0 10 Sand, med,, white and brown 
I 

Limestone, ! -0 20 tan, v. hard . 

20 33 same 
. 

I . so Limestone, tan and gray, few shells ' 3 . 

.' -
50 80 Limestone, tan and gray, sandy 

rlO llO Same 
.• 

L-0 160 Clay, light green1 some limestone . 

. 

,.:,o 180 Clay, dark green, phosphatic . 

i 10 200 sandstone, gray, calcareous 

,00 220 Same 
J tO 280 Clay, light gray .. , -

An ::100 clav. dark areen ohosohatic sandv 
.! )0 310 S<!me, but dark gray 

HO 340 Limestone, light gray-white, phosphatic, a orne clay 

r "10 360 Limestone, as above ·. 

' . 

' 
marks: Data Obtained From u.s. Geological Survey - Ft. Myers, Florida 

'1-62 WICHITA • GARDEN CITY • LIBERAL • KANSAS CITV f DENVER f 0MAt4A • AMES • ST, LOUtS • AURORA 
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Contract Name Green Meadows Project TEST HOLE 

. No . L-.615 
Job No. Date 

City <:tate Driller 
. 

TestHolel.ocation NE!g Sec. 25, T 46 s., R 27 E., Lee county, Flor,ida 
Distance and Dln>etion from Pennanent Landmark or Previous Test Hole · 

TEST LOG 

MARSH 
. Static Water Level 

MUD PIT 
FUNNEL. Hours After Completion P'ROM TO LDIB 

VIICO.SIT'I 
IN.CH£1 

SECONDS 
P'Ofi:MATION 

0 15 Sand, tan and white, clayey 
. 

15 30 Limestone, sandy, gray 
-

30 45 Limestone, grayr few shells 

45 75 shell, limestone fragments 
. 

. 75 90 Limestone, grayr shell fragments 
., 

.· 

90 105 Limestone, gray 

105 120 same ' 

120 135 same . 
135 150 Limestone, light gray, sandy 

150 . 175 Same 

175 220 Clay, green 

220 240 sandstone, gray, calcareous· 

240 255 Sandstone, gray-tan, clacareous 

255 270 Sandstone, as above, shell fragments., 

270 285 Sandstone, some green clay 

Continued•--

-.. •. 

Measured 

; 

sand 

NOTES: Size of Pit-------·"-----------X-----c-------4" Diameter Observation Well. Data Obtained From u s G olo · al • • e g1.c 

Survey, Ft. Myers, Florida 
!1000 ~·66 C-54- -
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-

Contract Name Green Meadows Project 'tEST H(ILE · 
. 

Job No~ Date No. L-615 

' City <:tate Drllle~ 
- -- -.. 

Test Hole Locatio"-------------------------------------
Distance and Direction from Permanent Landmark or Previous Test Hole· 

Continuation of L-615 TEST LOG 

MARSH 
. Static Water Level Measured 

MUD PIT 
FUNNEL. HouB After Completion I'ROM TO 

VISCO& In' 
L088 

INCHES 
·ei!CONDS I'ORMATfON 

. 

285 300 . Sand, fine, tan 

300 330. 
' 

Clay, 9reen: limestone fra9ments 
. - . 

330 350 Same 

350 . 360 clay, 9reen 
. 

360 390 LimCilstone.,.no samples 
., 

. 

. . 

; 

. 

. -

NO~: SlnMPn--------------·~------------------>L-------------------
1!000 Z·68 C-55-

• 

..• 



Contra~:t Name ~;reen Ne~gows Project TEST HOLE· 

Job No. Data No. L-622 

City State Driller 
-----

. . 

Test Hole Location SE Corner, Sec. 4, T 45 S~ 26 E., Lee County, Florida' 
Distance and Dln><:tl01> from Permanent Landmark or PI'IYIOUS Test Hole 

TEST LOG 

MARBt1 Sfatic Water Level Measured 
MUD PIT 

FUNNEL. Hours After Completion I"ROM I TO 
VISCO&I-h 

a..ose 
INCHES .. ORMATION . 

8ECOND8 

. 

0'0" 7'0" Sand, brown, iron stained, fine to med. 

7'0" 20'0" Limestone, ·light gray and brown 
-

20'0" 30 10" Clay, lic;~htgreen 

30'0" 40'0" Clay, dark green, shell fragments, phosphate 
pebb!!!._ 

40'0" 60'0" ·Clay, dark green, shell fraqlllenta 
·~ . . 

60'0" 70'0" sandstone, gray, calcareous 
. 

70 I 0 ~~ 80'0" Same 

80 1 0" 100'0" Same 

100'0" 115'0" Same 
. 

115'0" 130'0" Limestone, and gray clay 
. 

130'0" ' 190'0" Clay, gray 

190'0" 220'0" Clay, dark gray, sandy, phosphatic · 
. 

220'0" 250'0" 
. Clay, gray 

250'0" 280'0" Limestone, gray-white, phosphatic 

280'0" 305'0" Same 

NOTES: Sin of Pit·-------"----------~~~---::::.::='-----nata Obtained From u.s. Geological Survey, Ft. Myers, Florida. 

5000 2·68 C-56-
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. 

Contract Name G[e!'!n MeagOW§ ~~Q;je!:;lt TE$T HOLE 

Job No. · Date No. L.o.739 
. . 

City State Driller 
... -· . 

. 

TestHolelocatlon I?UC N.!;, Cor, Sec. 30, T 46 s .. R 26 E, Lee Co, Florl.da 
Distance and Direction from Permanent Landmark or Previous Test Hole 

TEST LOG 

MARSJ1 
Muo PIT 

Sfatic Water Level Measured 
f'UNNEL. Hours After Completion P'ROM TO LOSS 

YI8C081Tl 
INCHES .. ORMATION BflCONDB 

. 

0'0" 10'0'' Sand, fine-med,, brown 

10'0" . 20'0" Sand, fine-med,, tan -
20'0" 25'0" Sand, fine, white . 

25'0" 30'0" Limestone, tan, sandy -
. 30'0". 50'0" Same with shells 

·~ 

50 1 0" 55'0" Limestone, gray . 

55'0" 70'0" Limestone, tan & gray, soma clay, shallrl 

'70'0" 90'0" Limestone, gray 

90 1 0" Limestone, tan 

140'0" Limestone, gray, tan 

140'0" 150'0" . Limestone, tan, sandy . . 

150'0" 170'0" Clay, light gray 

170'0" 200'0" Clay, green, sandy 

200'0" 210'0" Clay, dark gray-green, shell £rag., phosphate 

contin e·d------
-

NOTES: Size of Plt-------·"----------'L---.:.._~-=::-----Data obtained from u.s. Geological Survey, Ft. Myers, Florida 

6000 2·68 \1 ..... 
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Contract Name Gl:een 

Job No. 

City 

TEST HOLE 

J!a'!ne- We6lern 

Meadows J?..rQject 

Date 

<:tate 

RE·PORT 

Compan'! 

TEST -· HOLE 

No. L-739 

Driller 

' 

··~· .': 

.. .. 

Test Hole Loc:atio·rL.--'---~----,-----·-----------"-----------
Distance and Direction from Permanent Landmark or Previous Test Hole 

continuation of L-739 #2 TEST LOG 

MARSH Static Water Level Measured 
MUD PIT 

P'UNNEL. Hours After Completion P'ROM TO LOIS 
VI&CO&IT'I 

INCHES 
SECONDS 

P'ORMATION 

210'0" 218'0" Clay, dark gray-green . . 

218 1 0 11
• I 225'0" Limestone, gray-white, sandy -

225'0" 230'0" sand, fine-med., gray-tan 

230'0" 240'0" sandstone, gray- -,. ' 

240.' 0" 250'0" Sandstone, grav; arid sand 
;'• .. 

. 

. .. . . . 

. 

. 
•. _ ... ,_, 

. " . 

. 

. 

. 

. 

. 

. 

NOTES: Size (!f Pit--------'---·"'-----~-------)l---'---:::------
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Contract Nama 

Job No. · 

City 

TEST HOLE 

ofayne- Wejfern 

Green Meadows Project 

Date 

<:tate 

REPORT 

Company 

TEST HOLE -
No. L-635 

Driller 

Test Hole Location . Solltheastern Lee County, Florida 
Distar1ce and Direction from Permanent Landmark or P~lous Test Hole 

TEST _LOG 

. . MARSH Static Water Level _ 
MUD PIT 

FUNNEL Hours After Completion FROM TO LOSS 
VIICOIIT'I 

INCHES P'Ofi:MATION 
SECONDS 

0'0" 10'0" Sand, fine, white 

~.. -· 

Meaaured 

10'0" 20'0" Limestone, shell, dark brown, sandy silt 
-

20'0" 40'0" Clay, light gray 

40'0" 50'0" clay, light gray and dark green 
-

50'0" 60'0" Clay, dark green 

60'0" 70'0" Clay, green 

70'0" 80'0" Limestone, ,tan, shell 

80'0" 100'0" Limestone, very hard, some shell . 

100'0" 110'0" Limestone, phosp. pebbles 
. 

110'0" 120'0" Clay, light gray, phosp. 

L30'0" . 160'0" Clay, dark gray, phosphati~ 

160'0" 250'0" Limestone, gray-white, phosphatic 

250'0" 270'0" Same, some marle, more phosphate 

270'0" 280'0" . Limestone, some green clay 

con tin f1ed----

NOTES: Size of Pit·--------"'----'----------X.-'-----:::::::=-----Data Obtained From u.s. Geological Survey - Ft. Myers, Florida. 
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Contract Name Gt:een Meadows 

Job No. 

City 

TEST HOLE 

ofa'Jne- 'UJe6fern 

~x:c;iec:t 

Date 

State 

REPORT 

Co"!'pan'J 
. 

TEST HOLE 

No. L-635 

Driller 
--· •. 

Test Hole Location.-------------------·--------------
Oistance and Direction from Pennanent Landm•rk or Previous Test Hole 

continuation of L-635 #2 TEST LOG 

MARSH Static Water Level Measured 
MUD PIT 

Hours After Completion • P'UNNEL. 
FROM TO 

VliiCOSIT'r 
LOSS 

INCHE8 
SECOND I !'ORMATION 

280 1 0" 300 1 0" Clay, green 

300 1 0" 340'0" Limestone, clayey -
340'0" 410'0" Limestone, phosphatic 

410'0" 420 1 0" Clay, gray-white .. 

420'0" 520'0" Limestone, gray-white, phosphate, s. clay 

520'0" 560 1 0" Limestone, light gray, phosphate 

560 1 0" . 580 1 0" Limestone, light gray to tan, some phosphate 

580 1 0" 600'0" Limestone, tan1 dQlomitic 

600 1 0" 740 1 0" Limestone, liaht gray to white, phosphatic 

740 1 0" 780 1 0" Limestone liaht.qrav, less phosphate . 

7R0 1 0" R00 1 0" Limestone white . 

s:l(\(\1(\" 820 I 0" Dolomite tan 

Q?(\1(\" Q,d(\1(\" nn1n.,ite tan white limestone . 

840 1 0". 1000'0" Limestone, tan, dolomitic 
. 

con tin~ ed--•--

NOTES: Size of Plt--------A-------------X.-----:-:.,-----
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TEST HOLE 

of!a'lne- Wejlern 
REPORT 

Compan'l 

Contract Name G:t:e:en Meadows I!rc;iec:t TEST HOLE 

Job No. Date No. L-635 

City <:.tate Driller 
.. -· 

Test Hole Locatio"--------------·-----------------:-----
Distance and Direction from Permanent Landm1rk ot PrevioUs Test Hole 

continuation of L-635 TEST LOG 

. MARSH 
MUO PIT 

Static Water Level Measured 
FUNNEL Hours After Completion FROM TO LOBS 

VI&COSin 
INCHES FORMATION 

8BCOND8 

1000 10 11 .. lOBO I 0" Same 
. 

1080 1 0" I 1100 I 0" Limestone, tan, tough green clay, fine q~:fi~Y -
1100 1 0" 1160 1 0" Sand, fine, tan, tan limestone 

1160 1 0" 1180 1 0" Limestone, tan··· -. 

1180 1 011 1300 1 0" Limestone, light brown (Mobil Pick-Ocala 1240 

1300'0" 1320' 0" Limestone, light brown and gray 

1.320 I 0" 1405'0" Limestone, tan, (Camerinas at 1320) 

' 

. 
.· . 

-

••• 

. 
. 

. 

NOTES: Size of Pit;.._-------"----------.,....--X~---=.:=-~..:......--

• 



APPENDIX D 

---------------------1 AV .. II:' \AII:'~TI:'D ... l"ftUDAUV IU,... 



' " 
' 

FLORIDA CITIES WATER. COMPANY 
WATER SUPPLY STUDY 

EAST OF U. S. HIGHWAY 41 
LBE ·COUNTY, FLORIDA 

October, 1971 

LAYNE-WESTERN COMPANY, INC. 
1010 West 39th Street 
Kansas City, Missouri 

64111 
AC 816-931-2353 

• 
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WATER SUPPLY INVESTIGATION 
EAST OF'U.S. HIGHWAY 41 

October, 1971 

.In December, 1971, authorization was considered for a water.· 
supply study to supplement the present water supply for the Cypress 
Lakes water treatment plant located south of the City of Ft. Myers; 
Florida. · 

The ..study began with the drilling of two (2) test holes on. 
the east side of the Estero community. Chloride content of these 
wells was up 465 ppm chloride. 

Interest was expressed by the developers of San Carlos Park 
area and two (2) test holes, Test Holes 3-71 and 4-71, were drilled 
at the eastern extremeties of this development. The south test hole 
encountered water of 1200 ppm chlorides, and the north test hole, one
half mile north of No. 3, had chloride of 475 ppm. It would appear 
that Test BOle 3-.71 is located very close to a deep flowing well Which 
may be covered over and bringing high chloride water from deep forma-
tions up into the shallow aquifers. , 

The study was extended to drill some test holes on Alico 
Road located directly west of the West Coast Rock Company. Test . 
Hole No. 6-71, located 4.5 miles east of u.s. Highway 41,-had good 

.water production in the upper limestone formations with chloride 
content of 172 ppm. Chloride content of water increased to 240 ppm. 
in the lower section of this formation. One-half mile e-.stat Test 
Hole 5-71 location, the chloride content of the upper water was 
96 ppm and increased to 234 ppm in the lower section. Located an 
additional one (1) mile east, or a total of six (6) miles east of 
u.s. Highway 41, at Test Bole 7-71, the chloride content of the 
water sampled was only 63 ppm. ··This well did not penetrate the 
typical sandstone unit defined in Test Bole L-739 located'three (3) 
miles to the south. Good production lime rock' material was encountere 
in Test. Bole 7-71 from 89 feet through 139 feet. 

It is recommended that a test well be constructed at the 
site of 'l'est Hole 7-71. This test well should be 10 inch diameter 
hole with casing cemented from 90 feet to the surface by the pressure 
grout system. It is further recommended that the well be drilled by. 
reverse air circulation method to a depth of approximately 140 feet.· 
It is recommended that the test well be pumped for 500 minutes at a · 
.rat:e of approximately 500 gpm, if possible. After recovery of water 
levels in this pumping test, it is recommended that the test: pump be 
pulled and the well acidized. The well should again be test pumped 
at the rate of.500 gpm for 500 minutes duration.· The pH of the water 
should be checked to insure complete r~oval of all acid has been 
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accomplished in the 500 minutes of pumping. The continuous yield 
of this well then may be rated by the hydrologist at a higher or 
lower rate than that tested. It is anticipated that a lower rate 
may be recommended. 

· It is the opinion of the hydrologist at this time, that it 
would be feasible to construct five (5) wells located on one-quarter 
mile spacing between wells. that are capable of producing 330 gpm · 
each, for a total of 2.5 million gallons per day. These wells should 
be constructed to the east of Test Hole 7-71. and along the south 
side of Alico Road. The minimum diameter pipeline which should be 
considered is, 12 inch diameter and may be of asbestos cement material 
to reduce cost of piping. Pumps (350 gpm) pumping against an estimate 
head of 210 feet would require 30 hp per unit. Tone control equip• 
ment is available which could provide operation of the wells indivi
dually from the water treatment plant. 

CEN/mb 

Respectfully submitted, 

Carl E. Nuzman, P.E. 
HYDROLOGY CONSULTANT 
IAYNlil-Westem Company,· Inc •. 

• 
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TEST HOLE EPORT 

·({l .... ·.-.·. {§_~r-n ~e-.'.·.-· ... - fiwne-Uiestern Compang, Inc. · . II ----------'WATER SUPPLY SERVICES SINCE 1924 . . 

~"'--:;;_i TEST DRILLING o WATER WELLS • PUMPS 

-, . .:~ 
-·-··-· . 

. 

( )ntract Name Florida Cities water Come any TEST HOLE 
- . No. Estero #1 • 

Job No. KC-277-C Date June 30, 1971 

! Ft. Myers Florida M. Miller 
I ty State Driller 

f.ocation of Test Hole Near the NE corner Elevation of Test 
., 

• 
_I lf a small tract of land located Hole 

. 

1 in the: ~· 

Static Water Level Plowing Well 
NE 34 46S I 'liE U U Sec. ofT •, _, 

Measured Hours After Completio1 I • c Flonda ' • o., • K 25 E Lee 

~~iom. To DeicriPtion of Strata Water Beari111 
•[ 

7 _I.ight sand 0 
I. 7 .. ; 17 Sand with hard pan layers at 7' and 17' 
i 17 27. sanCI (some rust color) and limestone 10 som 

I '1,7 43 White limestone formation 16 Fai 
"! 

.~3 73 Clay, light colored changing to a darker color 30 Non 
' 

73 60 Clav. with a trace of shell 7 Non -r . 
96 Hard limestone with rock -- 4 to 6-inch voids 16 Fai i BO 

' . 

96 106 Compacted limestone with colored sand 10 Poo 
' i 06 116 Hard sandstone with gray sand 8 Poe 

"i • 
Gray sandstone 30 Poo 116 146 

I ~6 176 compacted sand with-limestone color 30 Poo 
- -
~76 194 Black sand 18· Fai 
,, 94 201 Black sand with some clay mixed . . 7 POO 

-, 

i _Dl 206 Lime rock, Artesian flow started at 4 GPM 5 :Fai 

-~06 210 Lime rock, water sample taken, flow 10 GPM .. 4 Goo 
lO 216 Lime roc:k with dark sand . 8 Fai 

:.: 

216 238 Shell and lime rock 20 GOC 
38 261 •. Lime rock, Artesian flow in excess of 30 GPM 23 lf,Gc 

'261 263 Heavy clay 
' 2 NOll 

-63 
'• .. 

Total Depth Drilled • 
-·· ,., . 1_--•marlui: · Ch10rl.des from flow1ng well were reported to be 540 mg/1 only 42 feet of 

2-inch pipe was used in constructing test hole. 



TEST HOLE ' EPORT 

ftwne-~~~!~~~Rv£~':~~ng, Inc. 
TEST DRILLING o ·WATER WELLS o PUMPS 

. -- ---··· . - - ----= 
~ -

:,.ntract Name Florida Cities water company TEST HOLE 

No. Estero #2 • 

ou No. KC-277-C Date June 30, 1971 ... 

. 

I . 

Mll:ers " Florida M. Miller . y Ft. State Driller 
' ' Near the SW corner .ocation of Test Hole Elevation of Teat 
( E small tract of land located Hole . 
... 1 the . .. .. 

Static Water Level Flowing well . 
34 s. ~E_U NE ofT 46 U Sec. 

Measured Hours After Completion 
I 

. Lee Co Flon.da 1 25 E, ., 
' 

r~om To . peecription of Strata . . Water Bearing 
·, 
: 0 10 White sand ' 
,10 14 Brown sand 

. 

4 Fair 
" 4 24 _Sand rock with limestone and white ' sana 10 Good 
" 
24 35 Limestone and sand 11 Fa:l.:t 
~-

! 5 45 Liqht colored clav and shell 10 Po ox 
' 45 79 Green clay 
.9 89 Clay and limestone • 

-: 
's·9 109 Lavers of hard limestone and sand 20 Faix 
:-9 ll9 Boulders in limestone and sand 10. POOX 
i 
-·-9 175 Limestone with sand and clay 56 POOX 

.-"'5 195 Black sand andclay mixed 20 Fait -- --

•. 5 205 Shell and limestone formation flow at 4 GPM 10 Ji'aix 
~05 212 Shell and limestone formation .. 7 Good 
:i_ 2 222 Clay color limestone with small gravel 10 Fail: 
~2 2 232 Limestone and gravel 10 Fab 
' 

~! 2 252 White shell and limestone flow about 30 GPM 20 · GocXI 
~'52 259 Clay colored shell and clay 7 Faix 
~- 9 261 Clay 2 ttone 
~1..-l Total Depth Drilled With Churn Drill ... 

' 
F, _01arks: Only 42 feet of 2-inch diameter pipe re uired to drill test hole ori11nal q g 
:hloride content was approximately SSO mg/1. Well was plugged. back with cement 

195 feet and tested. Chloride's still'460 mg/1 after 16 hours pumping • 
. w.L. 3,5 feet below land surface after plugging. 

LW·62 WICHITA. • OA_RDEN CITY ·• LIBERAL •· KANSAS CITY •. DENVER • OMAHA • AMES • 8To LOUIS a. AUAOAA 



Orlando Laboratories, Inc. 

P. o. Box B025A • Orland.o, Florida 32806 • 305 424·5606 

WATER ANALYSIS REPORT ANALYTICAL LABORATORY DIVISION 

Report to:_.· -~A YNE WESTERN co. INC. . CLEAR . 
Appearance. ---·-·······-- -----· ---·-· ·-· ...... . 

Date: JUNE 29, 1971 Sampled by: __ c..L.IE.N.T _____ ~----· . - .•. 
Sample Number: 4,._,.5c:;4..,3.._ ________ ~- Identification: ...W.E L L I# 2 

METHODS 
This water wat analyzed using Methods ldepted from "Stindard Methods for the Examination of Weter _end We-teweter," a..te1t Edition, APHA1 AWWA end 
WPCF. 

RESULTS 
Determlniltion p.p.m. 

Total Dissolved Solids, @ 10s•c 

Total Hardness, as CaCO:o 

O.termlnatlan 

Sulfate, as SO, 

Fluorides, as F 

p.p.m, 

-~0 ·-· 
_()."8__ 

1_: 
-
1 

Calcium Hordnes., as· CaCO:o 

-~'{b_(}_ 
_S"IJ'I 
zrz. 
zz.z 
II"S 

Silica, as SiO, _f.()_ 
_p,() __ 

Magnesium Hardness, as CaCO:o 

Calcium, as Ca 

Magnesium, as Mg 

Alkalinity (Phenolphthalein), as CaCO:o 

Alkalinity (Total), as CaCO:o 

Carbonate Alkalinity, as CaCO:o 

Bicarbonate Alkalinity, as CaCO:o 

Hydroxides, as OH 

Carbon Dioxide, as CO; 

Carbonates, as CO:o 

Bicarbonates, as HCO:o 

Chlorides, as Cl 

Iron, as Fe 

Manganese, as Mn 

._f_!/_ 
0 

I ft.. 
() ----,,.,. 

---
0 

rz..s
o 

2..,C/ 
'I!J5" 
/),/)$" 

(i,D 

Copper, as Cu 

' 
Phosphate (Total), as PO, 

Color, Standard Platinum Cobalt Scale 

Odor 

pH (Laboratory) 

pHs 

Stability Index 

Saturation. Index 

Turbidity, Silica Scale 

Signed:--~-_ 

(To convert PPin 'f!) graln_t pttr gallon, ·divide pPm bv 7. ) 

_1)_.~
__ 0 __ 

{) 
------·--

.. '!.:[_ 
__ 6_/l_ 
_,.!.'-_ 
/)., 
~--

-~-

INSPE(TIONS, ANALYSIS, QU~LITY CONTROL, RESEARCH & DEVELOPMENT IN MICROBIOLOGY, BIOCHEMISTRY & CHEMISTRY, 

• 



TEST HOLE f !PORT 

fiwne-ll!~~!~~~RV£~':f.a~ng, Inc. 
TEST DRILLING o WATER WELLS o PUMPS 

: ~ .. -... -------· ··- -
' 

f"ntract Name Florida Cities Water Company TEST HOLE 

3-71 • 
No 

.)ob No. KC 277-C Date 29 June, 1971 
. 

' . San Carlos Park Florida M. Miller 
'· ty 

State Driller 

~ocation of Test Hole East end of San Elevation of Test 
J ·arlos Boulevard near the center I Hole 

1 
bf Section 15 • Static Water LevelAbove land surface 

l 

~Lu sw ).( Sec. 15 ofT 46-S ., Measured Hours ,After Completio11 
i -.. .; . 25 E Lee Co Florida 

~rom To Deacrlption of Strata Water Bearing 

' I 0 6 Gray sand . 

-: 
·6 11 Hard rock and boulders 

i 11 21 Yellow to orange sand 10 Fair 
White sand with soft limerock 

; 

21 30 . 9 Fatr 
·' ·-
.! 30 38 Soft limestone rock 8 Fair 

38 50 Limestone with green clay 12 Poor 
I 

50 80 Green clay 30 None I • I 
80 96 Clay with shell and sand 16 None 

I 96 103 Water producing sand and limestone - (Water Sample) 7 Good I 

·i .. u 126 Compact sand and shell with some clay 15 Fair 

f26 141 Limestone and shell ' 15 tai:r . -
' i 41 151 White limestone 10 Good 
·151 • 181 Limestone with·some clay 30 Fair 

• Bl l_ ___ 211 Limestone with black sand 30 .Fair 
211 216 Limestone formation (water sample) 5 Good 
I 

Total depth of drilling 216 . 

' . 
. 

I Water sample at 103' had chlorides of 1200 ppm . 
' . Water sample at 216' had. chlorides of 1200 ppm 

. 

' 
' .•marka: At 103', pumped 42 gpm with approximately 28" of vacuum. (42'pip~&) with 
130' of casing pipe a1: 216' depth, the static level was above qround wtth well 

lowing 5 gpm. Pumped more than 60 gpm.. · 

LW.A"J Wlt'!:t.,UTA • n4Dn&::N t"ITV • I la&::D'AI ,. tt'Aft.IICI.ACt. .... I"''V '" I'U:llt.IU&::a • nt.,joAUA a alt.•ll!ll!l - .. :.. o ..,.,,., .. - _..,, ___ .;. 



ontract Name 

ob No. 

ity 

TEST HOLE [ ::PORT 

/twne-0/estern Compang, Inc. 
-----;;...----WATER SUPPLY SERVICES SINCE 1924 

TEST DRILLING o WATER WELLS o PUMPS 

.. ··--- ·-·····--

Florida Cities Water Comean~ TEST HOLE 

4-71 No 
KC 277-C Date 2 Jul~, 1971 

. 

San Carlos Park State Florida Drille~· Miller·. · 

• 

• 

. 

L ocation of Test Hole 1/2. mile north of Elevation of Test 
r.H, 3..;7] in San Carlos Devel~- 1 

Hole 
) 

ent area. Static Water Level at land surface 
! 
'm 

15 46S --U NW ~Sec. ofT 
Measured Hours After Completio: ' "iE 

·1 2sE Lee Co., Florida 
"' 
r ·From To Water Beariii1 Deacrlptioo of Strata . . 
c 

. 't 0 8 Brown sand _ _::_1-_:::.-t--' 

' 8 11 
1 .11 27 I 

Two lay a:-s of rock in sand 
White sand medium to fine 

j 
27 44 
44 96 !. 

White marl rock 
Green clay with some shell 

96 105 Hard limestone rock 

. 

16 Fai: 

52 Non• 
9 Fai: 

I 
LOS 115 

•, 
115 

10 Gooc 
30 

Sand and fine limestone . (water samp=l.:::e_p/!i:.1um=mP.:.•e=.:d~).__ ____ _,.,--~.....=-=-r= 
145 Dense gray sand Fai: 

r L4s 155 Sand and clay 10 POOl 
"[ .1.55 175 Sand with some clay and limestone, mixed 20 Fail 
J ".75 185 
t_8s 

10 Fail Black sand with clay and l~i_m....:e:..csc.:t:c.:o..:..n:c::e ___________ .,--~,.::c:._-t='-= 
Black sand and limes ton~ -(water sample) 200 . 1s 

J 200 Total deeth of drillina 
. 

I 

,. Water sample at 115' had chlorides of 475 ppm 

·, Water sample at 200' had chlorides of 445 pplll 

• 
. 

. 

, .emarka: At 115' depth with 63' 
through a 2" diameter pipe, 
1ver 60 gpm. 

of casinq, well pumped 30 gpm with 28" of _vacuu 
At .200' depth with 63' of 2". casinq pWIIped 

fW.AO, 

Gooc 



TEST HOLE REPORT 

.lit!Jne-~~~!~~~Rv£~':f.s~ng, Inc. 
TEST .DRILLING o WATER WELLS o PUMPS 

. 

r-,ntract Name Florida Cities Water Company TEST HOLE 

No. 5-71 
)ob No. KC-277-C Date Sept. 27, 1971 

I. ty Fort Myers State Florida Driller .M. Miller 
' -. 

Elevation of Test [.ocation of Test Hole 5 miles east of 
r r.s.41 on Alico (Rock Pit) Road Hole---~----------'------'-· 
· . .Jstimi'.4te;ocation in St£tJr:;";:,__ __ 
!>q_~$§.t ~Sec . . .,J ofT M.s 

Static Water Level About. S feet •• 

l. ~E , Lee Co., Flon.da , 
Measured _____ _ Hours After Completio~ 

[~rom To Description of Strata Water Bearing 
li 

0 • 9 sand 

-: 
9 16 Medium Hard Rock 7 

. l6 24 sand 8 

19 Fail 
. 

4 ~.Poe 

~4 43 Layers of Rock and Sand 
1~~~~~~~~~~~~~===------'--------------------------~~~~= 

l3 47 Solid Rock, hard - ~-+~~~~~~~~~~--------------------~----~------~~~~ 
47 

' 77 
-, 19--.,. 

! )6 
-, 
:..25 
.~ 10 

In 
177 
-· 

77 sand with heavy clay 30 ~.Poe 

79 Hard pan layer 2 Nont 
. 27 Gooc 106 Lime Rock (Pumped 50 gpm for water ~s~a~m~p:le~>~----~------~+-~~~~ 

125 Lime Rock and shell (liaht clav color) 19 Fail 
140 Ro.ck layers with clay and compacted sand 15 POO) 

17 lv.Poc 

20 POOl 
157 Gray sand with clay ___ ··----'------------~-~----+-~-f~~ 
177 Limestone and light colored clay with black jJand 

18 Fail 

10 POOl 
195 Limestone, Loose granular format=i=o=n=·~-~-----------~~~~~ 

~5 205 Limestone a1-id clay ' ~--~~-4~==~~~~~~~-----------------------------------~--+---
205 215 Limestone and clay with black sand 10 l?OOi 

l lS 

ho 
230 clav with some sand 15 Non1 
Total lneoth of Drillina 

. 

. 
. 

. 

ematks: PUmped 1 hour only 15 gpm with 122 feet of 2 inch pipe casing in test 
hole at 230 feet depth. Bstimate yield potential at 25C) gplil· from 79 to 140 
foot depth. 

L.W-62 WICHITA •· OAROEN CITY • LIBERAL· • KANSAS CITY • DENVER • OMAHA • AMEli • .IT, LO'-'IIIi e AURORA 



P. 0. Box 8025A • Orlando, Florida 32806 • 305 424-5606 

WATER ANALYSIS REPORT ANALYTICAL LABORATORY DIVISION 

Report to: FLORII)A CITIES WA 'f,E:!.1 CO. 

Date: __ SEPTEMDER 71 1971 

Appct~rontc: CLEAR 

s.unpl~d hy: CLIENT 

•· 
ldo•ntiti<.otu>n:ALICO HOAO Wl':LL 

8 84' PIPE 94' HOLE 
METHODS S" IYI; I '- f lA' i "'I I 

Sample Number: ~ .. 475U..:l 

Th/, w.11cr w•i ;m,tlytt!d ·u~inu mrthrul~ ,,,l,tflll•tl frnm ''St,uuf,mi M•·thmh fnr thl! [JI,unirlrltinll uf W,th,r,.fHUI. ViotSh!WotiN," lati,st fflitinn; ArHA, AWWA end 
WPCF. · 

Determirto~tion • 

Tota.l 'i:lissolv<><l Solids, lu' lll5"C 

Calcium Hardn<!ss, as C•CO:o 

Magnesium Hardness, as CaCO, 

Calcium, as Ca 

Magnesium, as Mg 

Alkalinity (Phenolphthalein), '" c,,co, 

Alkalinity (Total), as CoCO, 

Carbonate Alkalinity, ns c.,co,. 

Hydroxides, as OH. · 

Carbon Dioxide, as CO, 

Carbonates, as C0:1 

Bicarbonates, a• HCO, 

Chlorides, as Cl 

Iron, aS Fe 

p.p.m. 

.{"/0 
_.300 

Z/6 
f)' 

. ~ 
_fJ& __ 

.21 
.0 
21/6. 
0 

ZIJ6 
- _() __ _ 
_/_?_ __ 
I) 

. _.10() --· 

.?6 --
AJ6 
'.() 

RESULTS 
Delermin•llon 

Fluorides, d!i f 

Silica, dS SiO,, 
.. ,; ' ... 

Copper, •• Cu 

Phosphate (fotal), as PO, 

Color, Stnndard Platinum Cobalt Scale 

Orlor 

pH (L,,bor,uory), 

pHs 
.... 

ScJhJhtl ion lndt~x 

Turbidity, Silica Scale · 

' 

p.p.m. 

t!'6 
.IJ.1l.IJ 
zr. 
(J 

I).,J 

() 
() 

;l¢ 
1.9 
J.~ 
J.r 
__/) .. 

. . Siqn.,<f:. ~. ~~~~.~~ 
· / _--- · Ptmst 

(lo ccmvttrt ppm It, ,\ltotlnt flt•r tt••IIHn, cl!vldu ppm l•v ll.l) · · 

IN SPEC I IONS, ANAl Yilt~. t~UAI I IV tONlNOl. Rf5[Af.l( H "' IH '1/1 H.WMI Nt IN MICilOIIIOioUY, UltX"IU Mt!II~Y & t.:tlrMistRY. 



OPla.ndo · La.boPa.-t~r:n: .. i~~, ___ I_:i!C· 
P. o. Box 8025A • Orlando, Florida 32806 • 305 424·5606 

WATER ANALYSIS REPORT 

Report to:ELORIDACITIES..WATER co._ __ 
Date: JEP.TEMBER.'l._l9.'l~l-~-

Sample Number: 475W,__ _______ _ 

ANALYTICAL LABORATORY DIVISION 

· CLEAR · · Appearance: .. .. . . ............................. _ .. _ ... • ........ . 

Sampled by: CLIENT ..... s-:. 71 ... ---- ' ... . 
ldentiliciltinn.ALICO_llOA.:O...W:EJ..L ... ·--- ......... . 

. 'It - 122' PIPE 230' HOLE 
METHODS #' ».1 IC ,,,.,. • .,I 

Thlt wtter w•• tntl•tnd utlng mcnhoda tdtpted from "Stendard MOthod• 'for tho fxemlnelloH of W~tor tnci Wtitewtter,'' teiott Edition, APHA, AWWA lind 
W~CF. ' " . 

Total Dissolved Solids, @ 1os•c 

Total Hardness, as Caco,. 

Calcium Hardness, as CaCO,. 

Ma!)nesium Hardness, a& CaCO,. 

CalCium, as Ca 
,__ 
! · Magnesium, as Mg 

Alkalinity (Phenolphthalein), as CaCO:, 

Alkalinity (Total), as CaCO,. 

l . 

Carbonate Alkalinity, as CaCO,. 

Bicarbonate Alkalinity, as CaC011 

Hydroxides, as OH · 

Carbon Dioxide, as CO~ 

Carbonates, as CO,. · 

Bicarbonates, U HC011 

. Chlorides, as Cl 

- Iron, as -Fe 

· Manganese, as Mn 

RESULTS 
p.p.m • 

. 7d.0~.
_33J>_ 
.ZLIL_ 
·1lL 
_8_6._ 
_z8__ 
_D_ 

/1'4 
_() __ 
l/"6. __ _ 
() 

_jz_ 
__ J'L_ 
/94 

;/1./'1 
4Zb 
1./J 

Sulfate, as SO, 

Fluorides, as F 

Silica, as SiO• 

Copper, as Cot. 

Phosphate (Total),. as P01 

Color, Standard Platinum . Cobalt Scale 

Odor 

pH (laboratory) 

pHs 

Stability Index :.,· 

Saturation Index 

Turbidity, Silica Scale 

,· 

.. 

,., ..... 
' .. IJ ... ···-
·. ~.f!/l. 
-~.~.__ 

__ II... ..... _ 
-~.8_ 
_Q_ 
t) ---.,_... 

-~~~-

21.._, 
. I, B ..... . 
A.J , 

.-.· ----... 
--~----· 
_ _..__ ....... _ 

-·--

Signed: ... _ .. ~ ~p~---~~k·----~-
/- /hemisl · · 

. (To convtrt ppm t~ gr~lna per gellon_. dlvld~ pflm bv _17.1) - · · · 
INSPECTIONS, ANALYSIS, QUAliTY' CONTROl, RUEARCH & DEVElOPMENT IN MICRClBIOlOGV, 810CHIMI$TRV & CHEMISTRY. 



TEST HOLE REPORT 

fiwne-~~~!~~~RV£o!:f'.s~ng, Inc. 
TEST DRILLING o WATER WELLS • PUMPS .• 

' 
·--··- - -~- - - -·--- -· --

f>ntract Name 
Flori.da Cities Water Company TEST HOLE 

6-71 • 
No. 

Job No . · KC 277-C Date 14 Oct., 1971 . . 
Ft. Myers Florida M. Miller 

' ity State Driller 
' 

Location of Test Hole4•5 miles E. of u.s. F= -., 
Elevation of Test 

! - on Alico (Rock· Pit) Rojd-Estimate T Hole 
1: 

Static Water Level ~S,utl. -~ f.l!rlllr 4' S 
.• -~ ~Sec. 2 ofT MS 

.· 

Measured Hours After CompletieiJ I ·, 

A o., ' • . Lee c Vlor1da 

_f-From To Descr.iptioo of Strata Water Bearin1 

.I 0 13 White Sand 

r"3 33 .· Limestone, rock f2o \ fail: . 
'! 3 
' . 43 Limestone rock, hard layers 

' IJ.O !tail: 
43 55 ' Limestone :tock, medium hard 112 IFaix I . -, -

I ·5 75 Green clay w/some r 0ck particles ~0 ~one 
76 77 Black rock . l ~one 

l '7 
-: 82 Clay and sand mixed 5 ~01!~ 
82 83 Rock laver 1 t.lone 

--

I :3 !None 90 Clav and sand 7 
\lo 115 Limestone (pump test at 103' - 60+ CJ'PIII) 125 Gooci 
1. -.5 125 Fine -, limestone material.w(sand . 0 !Po ox 
1 ... 5 135 Sand and shell, firm 0 !Faix 
!~5 146 Sand and shell, loose (pumPing: 

. 
test - 65+ qpm) 1 · k;ooci 

i 146 Total depth of drillinq • 

• . 

• 
' • 
I 

~; . 

. 

I 

. . . 

.... . 

. 

=' 
. 

... emarks: TwO (2) inch diameter test hole·- Two (2) water samplea taken for analyais 

lAfi ... &.&I .... A"' ""-AO:On.l:lo.I• .... I .. V"' IOftl:ftAO .o. WA.OftAO!I#'Oi .. V .. riil:!lo.lt.li:.a. a ....... AU.A A Ai..l!ll!l.;. 1!1 ........... _ AOOa .... ft& 



I 
~ 

~~~-~~~··=·····-·· 

P. 0. Box 8025A • Orlando, Florida 32806 • 30~ 424·5606 

WATER ANALYSIS REPORT 

. FLORIDA CITIES WATER CO, Reportlo. .. .. .. . . . . .. . .... _ . . . ........ I. 

Date: ~-OCTOBER~, 1971 .. 

Sample Number:--.--4859.,1 .... ----···-·-

ANALYTICAL LABORATORY DIVISION 

. Appearance: CLEAR . 

Sampled by: CLIENT 

ldentiticMionALICO 411 61' PIPE 103' HOLE 

60 GPM f, .- Mi '" Ell• r '"IJ 
METHODS 

This water W,n enollyled using mCthotls atl.tptcd from "Sto1ndo'1ul M•·thocls for the hlllt•ino~liwl ul W.llt!r and Waslowatt•l'," ltltoat Edilio,.., APHA, AWWA and 
WPCf. . . . 

Total Dissolved Solids, ~·' l OS''C 

Totdl Hardness, dS CdCOa 

Cal~ium Hardness, as CaCOa 
0. 

. Magnesium Hardness, as CaCO:o 

Calcium, as Ca 

Magnesium, as Mg 

Alkalinity (Phenolphthalein), as CaCO,. 

Alkalinity (Total), as CaCOa 

Carbonate Alkalinity, as CaCOa 

Hydrol(ides, as OH 

Carbon Dioxide, as COo 

Carbonates; as CO,, 

B.icarbonates, as HCO:, 

Chlorides, as Cl 

Iron, as Fe 

Manganese, as Mn 

p.p.m. 

7/b 
.360 
~10. __ 
-· ?_p __ 
L!8_ 
-~1--

RESULTS 

() 
-··-·····-·--·-

.Z.6,Y_ 
() 

.l''l 
0 -··-··-···--

_1_8__. 
0 

_}~7._ 

_lf.Z_ 
/)~()_ 

.. I!.~P.""" 

Oelermln•tlon 

Sulfahl, ·as 501 

fluorides, d!; f 

Silica, as SiO, 

Copper, as Cu 
., 

Phosphate (Total), .as PO, 

Color, Standard Platinum Cobalt &ate 

Odor 

pH (Laboratory) 

pHs 

Saturation lndc·x 

Turbidity, Silica Scale 

On wiWNI l'llltl tn ljt.tlll'l pPr .lt.Jlhlu, 1fivitlt• 1'1'111 ltv 1/.1) 

IJ.p.frl •. 

.S$ 
AJl) 

23 
t) 

:i:8 __ 
.. 0 
0 
?..r 
.l&' 
6./ 

.47. 
tJ 

INSN(IION!t, ANAL'VM!i, <IUAIIIV rtiNIWOI, f.tfMANO( ,.· Ul\lliOI'MINI IN MltHOIIIOIOltV, llliJCIIIMIMNY A c'HIM1~1 IN'V. 



L 

. P. 0. Box 8025A • Orlando, Florida 32806 • 305 424·5606 

WATER ANALYSIS REPORT 

. FLORIDA CITIES WATER CO. Report to.--· ............... _ ........ _ ·----• .. ·------·--· 

Dote: _._QCT.OBER .. 4, .l97l ________ . ·-·--- __ _ 

Sample N.umber:--·---~lU\9.::.~ .... : ___ ........... - -----... 

ANALYTICAL LABORATORY DIVISION 

Appearance: CLEAR, . 

Sampled by: CLIENT ..... t, -?/ .. 
ldentification:ALICO #L. 6l!.PIPE · 147~ HOLI 

70 GPM '1. $" l!•ar .. 'II 
METHODS 

this wale~ wu en.lyzod ualng mctthoda adapted f;om ilStandard Mcthoda for. tho bamlnatiou of Wt~ter end w .. teWator,'; t._feat· .;ditlori, APHA, AWWA end 
Wi>CF. , . 

Detetmlnttion 

Total Dissolved Solids, C•i' IOS"C 

Tot•l Hardnuss, '" C.1COa 

Calcium Hardness, as CaCOa 

Magnesium H~rdness, as CaCO,. 

Calcium, as Ca 

Magnesium, as Mg 

Alkalinity (Phenolpntholein), as Caco,.. 

Alkalinity (Total), as CaCO,. 

Carbonate Alk•linily, as CaCO,. 

Bicarbonate Alk,Jiinity, '" c,,co,. 

Hydroxides, as OH 

Carbon Dioxide, as CO; 

Carbonates, as COa 

·Bicarbonates, as HCOa 

Chlorides, as Cl 

Iron, as Fe 

· Manganese;· as.· Mn 

RESULTS 
p.p.m. 

Bt?.r". 
~.?t> 

301:> __ 
/2_()_ 

/?_Q_ 

~t-
o 

_Q __ _ 

Z2. 

0 
···--·-

_.ll_'/_ 
-~'/.~_· 
(),() 

././L_ 

Oelermlnathin 

Sulfal<i, as SO, 

Fluoredns, cts f 

Silica, tts SiO~ 

Copper, as Cu .... 
Phosphate (Total), as PO, 

Color, Standard Platinum Cobalt Scale 

Odor 

pH (Laboratory) 

pHs 

SMhility hut"x 

Turbidiiy, Silica Scale 

Signed: ~~1L./4r~ 
/- ·· 7ch;mist . 

p.p.M, 

.:J'¥ 
(),Jl) 

-PI/ 
() 

_O,J~.-
0 __ _ 
o ___ _ 

' "~---
6? .. _ 
~,/) 

A/ 
--" . 

_ (To convl!rf ppn1 lo greit:tl pur. {llllloi1, divide ppm by 17.t) 
INSPECTIONS, ANAlYSIS, QUAliTY CONTROl, RE~EARCH. & DEVElOPMENT iN MICROBiOlOGY, BIOCHEMISiRV & CHEMISTRY. 



TEST HOLE REPORT 

!Jwne-ll!~~!~~~Rv£~':~~ng, Inc. 
TEST DRILLING • WATER WELLS • PUMPS 

... ..... --·- --
~ -· ~--~ - • 

Florida Cities 
-cmtract Name r 

Water Company TEST HOLE 

7-71 • 
KC 277-C 14 Oct., 1971 No 

b No. Date OJO 

ity Ft. Myers State Florida Driller M. Miller 

cation of Test Hole Six miles E. of u.s. 1· . .. 
Elevation of Test 

·:. 
Lo 

L on.Alico (Rock Pit) Road. I_ Hole 

timate location in L$4,~· Static Water Level 
_u _.S.!LU sec._6_ of T-16S 

Hours After Completio Measured 
26E Lee Florida 

l •. 
( 'from 

=)-- -

' 0 

't3 ·, 
in 

57 .. 
39 

' . 

109 
L9 

l29 
. 

[39 
l59 

J'99 
; .L9 
239 

' . 
jg . 

. 

. 

' 
' 

. 
, .emarka. 

Co •• . 
To Doacrlptioo of Strata 

13 Surface sand 
. 

47 Hard rock w/sand layers 
. 

. 

57 Clay w/shell and rock 
.. 

. 

. 

89 Clay 
109 Limestone formation, hard 

119 Limestone and shell . 

129 Lime rock w/sbell and sand 

139 Lime rock w/shell,.black rock and sand 
169 Gray sand 
199 Limestone material in sand 
219 Limestone sand w/black sand 

-

239 Black sand w/some green clay color 
259 Black sand w/fine limestone mixed 
300 Green clay w/black and white coarse sand 

. 

. 

. . . 

. 

· . . • Pumped two (2) 1nch dumeter hole one (1) hour at 15 gpm with 
147 feet of casing pipe in test hole. 

.. 

Water Beario1 

.. 

. 

· .. 

I 
' .. 

LW·62 WICHITA • GARDEN Ol'rY • LIBERAL • KANSAS CITY • DENVER • OMAHA • AME·S • ST .. LOUtS • AURORA 



•') 

Olt"la::n.do La.bolt"a"\tolt"ies, li:nc. 
=== ~--c.=cc.~----·''' ·--'~'-~'-~·-·'--- ··-·-···-·--··---·-··''--·-·---··'··· ·-·--'~=~'--'~'--·~--~"-· ._. -~== 

P. 0. Box 8025A • Orlando, Florida 32806 • 305 424·5606 

WATER ANALYSIS REPORT ANALYTICAL . LABORATORY DIVISION 

Report to: _fLOIUDA CITIEf)WA'fER CQ. Appc.uanw: CLEAR 

bate: ___ $E,l>TJ:i:MBER 24, .1971 __ . 

Sample Number:_. ____ 18lfL:_ .. 

Sampled by: CLIENT 7-7/ 
ldentilicotion:G .• ALICO 113 . WELL 

METHODS. 
61' PIPE 103' HOLE 60 GPM 
" Mo'lf, ·c ... ,., . ., fll 

This water was analytcd using method• adapted frOm ;'StandMd Methods for the Examination of Water and W111ewater,"' ·Latett Edillon, · APHA, AWWA end 
WPCF. 

Total Dissolved Solids, (n' 105"C 

Total Hardness, as CaCO,. 

~ Calcium Hardness, as. CaCO:o 

Magnesium Hardness, as taCO,. 

Calcium, as Ca 

Ma·gnesium, as Mg 

Alkalinity (Phenolphthalein), as CaCO,. 

Alkalinity (Total), as CaCO,. 

Carbonate Alkalinity, as CaCO:o 

Bic~rbonMc AJk,liinity, as CaCO:I 

Hydroxides, as OH 

Carbon Dioxide, as CO, 

Carbonates, as cd,. 

Bicarbonates, as HCO,. 

Chlorides, as Cl 

Iron, ~s Fe 

Mangariese, as Mn 

p.p.m. 

'!Iff_ 
.318. 
_2lZ,. 

- 96~. 
_8.9_ 
..?3_ 
~()_ __ 
Z76 
()_ 

2}6 
() 

.. -····-----

3.f':_ 
0 
... ---------

1~2-
_2_l_ 
4/1) 
~.JJ~ 

RESULTS 

Sullolle, as SO, 

Fluorides, as F 

Silica, as SiO, 

Copper, as Cu 

' 
Phosphate (Iotal), as 1'01 

Color, Standard Platinum Cobalt Scaie 

Odor 

pH (Laboratory) · 

pHs 

St11hihty loui<.>X 
·. 

SDIUralion .. huJcx 

Turbidity, Silica Scalq 

p.p.rn. 

IZ 
IJJQ .. 
.17. ·-
. /) . 
41 
_1£_ .. 
.() __ ·. 
;tz __ _ 
.6.8 __ _ 
IJ,lf 
IJ.t/ 
/) 

Signed: . 4~("~ .. · ... ~~--~-~- · 
/ . . /iie~ist ·. · . 

(To convOrt ppm t.o uralns per g.,llor'l, divide ppm by 17.1) 
INSPftriONS, ANAlYSIS, QUAUTY CONTROl1 RESEARCH & ·OEVHOPMENT IN MICROBIOlOGY, BIOCHfMIST .. V & CHfMISTAY; 
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l • 

P. 0. Box 8025A • Orlando, Florida ;12806 • 305 424·5606 

WATER ANALYSIS REPORT ANALYTICAL LABORATORY DIVISION 

Report to: _F_LQRIDA .CITIES .W.AT.ER,._ C.QL •.. __ _ Appearance: CLEAR .. 

Sampled by: CLIENT 7-7/ Date: _QCT.OBER4, J97L 

Sample Number: 

---·---··--·-

ldentilication:ALICO_'O _ .J45~ . PIPE ·. ~00' HOLl 

3GPM I- •••• Ett•T • 'II 

This W•t~r was analyrt~ ~sing me1h0ds edtpted from "Standard Molhoda for tho Examination of Wtte; and WllttWaler,", Llteat idJtlon, APH_A, AWWA 1~d 
WPCF. . . 

Total Dissolved Solids, ~·' 105''C 

. Total Hardness, as CaCO:o 

Calcium Hardn~ss, as CaCO:o 

Magnesium Hardness, as CaCO:o 

Calcium, as Ca 

Magnesium, as Mg 

Alkalinity (Phenolphthalein), as CaCOa 

Alkalinity (Total), as CaCO:o 

·Carbonate Alkalinity, as CaCO:o 

Bicarbonate Alk:>linity, o~s CaCO:o 

Hydroxides, ·as OH . 

Car.bon Dioxide, as co. 

Carbonates, as CO,. 

Bicarbonates, as HCOa 

Chlor.ides, as Cl 

Iron, as Fe 

Manganese, as Mn 

RESULTS 

P·P·"'· 

2BS _ 
l8P __ 
/21)_ 
.6/? __ _ 
'14._· 
L'L_ 
_a __ _ 
{()}._ 

o·_ --
1/JZ.. .. 
.a_ 
&7 
I) _ ... ___ _ 
/~"--· 
. .#~-
1,!)_ 
~,_()_ 

Sulfatli, as so, 

Fluorides, as F 

Silica, as SiO" 

Copper, as Cu 

'• 
Phosphate (Total), as P0 1 

Color, Standard Platinum Cobalt Scale 

Odor 

pH (laboratory) 

pHs 

St.>hility Index 

Saturation Index 

Turbidity, Silica Scale 

.,., ..... 
.s 
(),~'/. 

_//) -

() __ ---
Al __ 
0 __ _ 

.0. -·---
2¥ --
2j. ___ 

2' 
-4;1 

- -···-
!l.i __ 

. ~ ·· __ , .. 

. . . S-igned: ........ _ ... ~-~l'w.~M<<L.~_----·-· . /._.. ,.,~~t . 
(To con~erl ppm to ~mlins por g<'llllln, divide pprn by 17.1) ' .· · , 

INSPECTIONS. ANAlYSIS< QUAliTY CONTROl,. RESEARCH .& DEVHOPMENT .IN MicROBIOlOGY, BIOCHEMISTRY & CHEMISTRY, . 



TEST HOLE REPORT 

fiwne-~~~s~~~~Rv£o:;:~~ng, Inc. 
TEST DRILLING • WATER WELLS • PUMPS 

·-··· ···---· ·•·· 
' 

,-tract Name 
Florida Cities Water Company TEST. HOLE 

8-71 • 
XC 277-C 14 Oct., 1971 No 

,j, No. Date 
. ' . Ft. Myers State Florida Driller 8 • J. Boren 

I 
1 

·. • f T H 1 Corkscrew Grade icauon o est o e · · Road Elevation of Test 
' t of Estero . 

. . . Hole ,1 .. 
' . ' Static Water Level 

45S 
' ~~ .~ Sec. 25 ofT 

Hours After Completilm ! . Measured . 
1 26E Lee c Flor1da 

pm 
' l_ 

c 
1,9 
l 

ll 

f4 

~ 
I 
' I . 

I 

i 

; C• 

' . 

I 

' . 

1arka: 

L.W-R?. 

o., . 
To Description of Strata 

11 Surface sand 

lB Hard rock 
39 Lime rock ,;,..;nn a'h.,llnw Ms .. a .. 

86 Clay 
144 Lime rock - water ~a~~4 --
174 Limerock w/'" clay and shell 
180 Black sand . 

. 

. 

. 

. 

. 

. . 

. 

Two (2) inch diameter test hole pumps good at 60+ gpmw/only 
8-10 inches if vacuum 

. . . 

Water Bearing 

. 

121 ·IFah· 
147 

. 

I sa '· .~ 

130 I.I:"UU .. 

--s. I so .. .;.. 

. 

. 

• 
. 

AUt:• a ll:!.'l"' I ftiUIII:l '"' AllahDA 



" . t 

L -

' 
Orlando La.bo_~~~_ori~s'- .. J: .. ~~·=· ==o..===---=-·--=--=-== 

P. o. Box 8025A • Orlando, Florida 32806 • 305 424·5606 

WATER ANALYSIS REPORT ANALYTICAL LABORATORY DIVISION 

Report to: _y:~ORI))A CITI_ES WATER CO,.~-- . Appearance: _ CLEAR 

Date: __ _9~TOB~!!_6~_19?l__ --------··--·-··-- Sampled by: . _CLIENT B-7/ .. 
·Sample Number: _ __,..4,88L_ Identification: · II!) CORK $CRE:.W GRADE; 

2. 3M. E. US 41·. 
METHODS 41' Pi,l)e.,.l00'Ho1e-40GPM 

Thia waror waa annly1ud.u•lnp •nolhOtlt •uf•1Umllrom "St"~ul.ml Method•· for tho Elll,mln.ttton of W.llor and Wa•toWatot,'' letett EdUion,-,\PHA, AWWA·-.nd 
WPtF. 1:' •. 

O.terminae;.n 

Total Dissolved Solids, (lj> 105"C 

Total Hardness, as CoCO,, 

Calcium Hardness, as. CaCO,. 

Magnesium Hardness, as CoCO,. 

p.p.m. 

.,//)0_ 

.. 1/&$ __ 
.!/8_ __ 

RESULTS 
Deter~ttlnation 

Sulfate, as S01 • 

Fluorides, as F 

Silica, as SiO, 

Copper; as Cu 

•• 

p.p.m; 

~7 
4,J-;(: 
~(! 

__ 4 ___ _ 
. Calcium, as Ca 

/Jl)_ 
ltt?z_ Phosphate (Total), as P01 

_4'1__ 
_/t>_ _ _;_ Magnesium, as Mg 

Alkalinity (Phenolphthalein), as CaCO,. 

I 
Alkalinity (Tot~l), as CoCOa 

Carbonate Alkalinity, as CoCO,. 

Bicarbonate Alkalinity, lis CaCO, 

Hydroxides, as OH 

Carbon Dioxide, as COa 

Carbonates, as CQ,. 

'Bicarbonates, as HCO,. 

Chlorides, as Cl 

Iron, as Fe 

Manga,.ese, .as Mn · :·· .. 

-~'--
() 

?f~ 
() 

.?Z 
___ () __ 
-~ _'Ia,_ 
J_~();_ 

/),/) 

4/)_ 

. Color, Standard Platinum Cobalt Scale 

Odor 

. pH (laboratory) 

pHs 

Stilbility Index 

Saturation Index 

· Turbidity, Silica. Scale 

/) 

.::!3_!._ 
6,1 _ _,_. 
J,l_ ~-

-_4~ -·~ 
/) 

-----~-" 

Chemist · · . : . . , . . . 
Signed: .... •r~fi_-·-·~~_-.•.... ~41~---·----~-_· 

· (To tonvfirl ppm fo {lrelnt.per g<'~llon, dMd~ ppm by 17.1) · · 

INSPECTIONS, ANALYSIS, QUALITY CONTROL, RESEARCH & DEVELOPMENt IN MICROBIOLOGY, , IIOCHEMISTRY & CHEMISTRY. 
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Orlando La.~_O.:a:-a.-tories,_I~~-·==·-·=·--=-=-===== 
.P. 0. Box 8025A • Orlando, Fl!}rida 32806 • 305 424·5606 

WATER ANALYSIS REPORT ANALYTICAL LABORATORY DIVISION 

Report to:--· FLORIDA CITIES.WATER.CO. 

Date: _ .... OCTOBER 6; .1911 ·····-··-

Appcuroncc: CLEAR 

Samplud by: CLIEN:T B-71 
Sample Number: ___ 4j!8_3"'.;."'1----'---~· __ _ tdentifi«•tion: lfJ COIU<.~GREW GRA.D.E: . 

. 2.3M. E. US41 
METHODS 57' Pipe-184'Hole-60GPM-10"Vac. 

Thlt watet w~s analv1e,t Utlno .nothoda •daptod from "Sttmclnr.l Method• for_ tho bmnit~o~lfnn of Wo1fot and W11t10IN'Att1r," left'tt Edition, APHA, AWWA 1nd 
WPCf, 

D•toJinln•tion 

Total Dissolved Solids, Qo> 105"C 

Total Hardness, as CaCO,. 

Calcium Hardness, as CaCO,. 

Magnesium Hardness, as CaCO,. 

Calcium, as Ca 

Magnesium, as Mg 

Alkalinity (Phenolphthalein), as Cacci,; 

Alkalinity (Total), as CaCO,. 

Carbonate Alkalinity, as CaCO,. 

Bicarbonate Alkalinity, as c.,co,. 

Hydroxides, as OH 

Carbon Dioxide, as CO, 

Carbonates, as COa 

Bicarbonates, as HCQ,. 

Chlorides, as Cl 

Iron, as Fe 

Manganese, as Mn 

RESULTS 

P·P·"'· 

.IZZO 
-~1?_ 
~1/l__ 
_/.[!)_' 

IJ2_ 

-~h-· 
_()___ 

.?30 
o· ---------

230 
0 ______ , __ _ 

_Lf_ 
_o_ __ _ 
.M/_ 
362 
t-',12._ 
l),o_ 

Sulfate, as SO, 

Fluorides, as F 

Silica, as SiO, 

Copper, as Cu ., 

Phosphate (Total), as P01 

Color, St_andard Platinum Cobalt Scofe 

Odor 

pH (laboratory) 

pHs 

Stohilily lndux 

Snturtttion Index 

Turbidity, Silica Scale 

p.p.m. 

t8 
.4/'..C 
;a..;._ 
l) ___ _ 

AI/_· 
_/J':__ 
-~-
-~~-
.4?_ 
,/;,() .. 

-~~ '?. __ · 

" .-····--· 

. ·---- ---·· . ------

. . . . . ..,-: . Ph ~ " 
· . _.·· . · Signqd: • ~&v<~,~~~d~4J 

(To convert pp;, t~ grain• pe; glll.lon; divide k/:t'.,,l) .... ~ .. ·:. ~~ __ :_: .;.' . 
INSPECTIONS, ANALYSIS, .QUALITY CONIROL, RESEARCH & DEVELOPMENI .IN MICIIO.BII)LOGY, $10C~EMISIRY & CHEMI.SIRY. 
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July l, 1971 

Uodda Citios Water Company 
Snrnaota, 
Floricli:l 

• 

'rES'l' DRILLING IN 'l'IIE 
ES'l'ERO, FLORIDA AMA 

.. - .. 

• 

'l'\1o (2) toot bolos wore drilled on a tract of land upon wllich 
Florida citios l·later company obtained an option to purcbaoo. · 
Ono (l)·tootholo was locnted in tho soutbwoat cornor of tbio 
tract and ono (1) toot bolo \~D located in tho nor.tbeast corner 
of tl1is tract. Doth toot halon ponotrntod tho upper .san<'lotono 
unit preoent in tho .lll.'Oil nnd wor.o continued into tho uppor 
IIa\·lthorno for!llation \1hich was iclontifiod. 'l'ho dolinoat:ion 
charnctoriotic: formation bot\f~l~On thoso two (2) aqui£or units was. 
black unnd oncountorcd from 17G • to 201' in both test bolos. · 

. Upon pasoing this sand, and entering tho top of tho upporlJnw• 
thorne limostono, Artooian bonds wore oncountorod. Tho fl~i 

. from thouo wollo incroaood as a ponotration incroaao.d in tho lima 
· rocl;. . 'l'ho uppor Hawthorne· formation wao approximately GO' thick 
in this nroa. 'rho piozomotrie l1eod \·toulcl bo approxiinatoly 10' 
obovo lnnd surface. Pnrtial chomicnl nnnlysis, porforlllO.cJ by ~tr. 
Roland 1-Iohn, ahO\·ted that chloride content wao in EUccoas of 500 
p;:~rts por million. !t'ho water was unusable for its intondod pur- . 
pose nnd f.1r. Harvin r.tillor was inatructod to cement tlle. well.~:~ bnck 
to ap;?rodmatoly 200 1 dof?th and ngoin toot. 'l'llo firot attompt.at. 
cementing \~ell No. 1 was not ouccoooful in that tho 1\.rtooian bond 
"'"'a not shut off in tho lower formation. Aftor a short. P<ld.cXI ·of 
pumping, tho chloride content romainod tho oamo as boforo. llo 
then procoodod to \'lloll No. 2 .and colllontad tho 10\«lr ·portion of this 
\11011. 'l'ho comont plugging oppcuu:ocl to bo auocosaful in thnt tho· 
static watea:- le~l waa roducCid to a level. of 3.5' bOloW land •urfaco 

• 



I 
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i . 

i . 
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' . 

.l 

~'lorida Citioo wntox- Compnny 
J:>::lSJO - 2 -
July 1, 1971 

prior to t11o cor.l!'.tancomont of pur.1pin'J. Over tbo wool~ond · on Juno. 26 
;md Juno 27 ·Of 1971, 'l'aot Woll No. 2 at Eotoro Wall pum~cl for at~ 
lonat oixtoon {lG) hours nnd a \'tater snmplo uubmittad to OrlaL'ldo 
Lnbo:-nto1.·iao, Inc. for analysis. 'l'ho rooulto of t1lat annlyoio nnd 
tl10 laboratory roport io nttncbod for ito information. ll.lthouCJh 
chloridao \«lro roducod np?roximntoly 100 porto par million by tho 
comclttinCJ notion, nppnrontly tho blnclt oandl;l in tho 10\«lr portion 
of tho otmdotonc:l nquii:Gr unit arc still cnrxying oonoiClorablo • 
runounto of high chloride wator. 

'l'o cOiitcnt tho woll b<~ck to tho 125 to 150 • rnngo in doptb would 
oovoroly lil\lit tllo potential yiold of wolls nt thio location. It 
ia doubtful· that \..rolls with n cnpncity in oxcoos of 100 gallons 
par minute on a continuous uoo bnsis could bo obtninod. 

It io, thorofare, rocomrnandod that thin aito hila l.ittlo potential 
uoo tlo a \-tator supply to Florida Citioa l'ln~or Company. ',l'llo Ol:ponse 
of furthqr tasting and aovolopmont is not wnrrantod and unloso tl1o 
l:md baa bonoficinl uoo for othor purpoaos, it ia suggootod that 
tl1o option bo allowod to oxpiro without furthor water supply tooting. 

~ha invoico price for comonting shown on Mr. I-tarvin )1illor'a · Invoico 
incluc1oe col\l3nting those walla beck to land ourfacca· which l1ao alroady 
boon instructed for him to do. Mr. )1nrvin )Siller .. is proc:Ooding on 
a second tract of land cast of S;m Carlo11 Park for exploratory puz;o;. 
poaes of a potable ~tor supply s~itablo for use. · · 

pj 

Enclosure 

·. 

Roopoctfully sublllittod. 

Carl.E. Nuiman, P.E. 
nydrology Consultant 
Layno-woatem Company, 

• 

Inc. 

. . 
.. 



:r. Well SW~ 25-45S.-26E 

:r. Well -sE~ 14-46S-26E 

:r •. Well SE~ 35-45S-26E 

.owing Well NW~ 9-46S-25E 

. 
. . 

. · ·. 

.•: •··.. ·.·. 

• :·': .... :.> . . .._.·:-··.· .· •.. ··•·• •. . . · .. · ... · . ···• •.. . _.:: :-· . . .. ··: . . . .. . . 

. . . . ·. : i . 
. . · 

. . . . 

. 

· . 

. • ... ·.·. 
.· 

.. •. . . -- - • -· - 1-
tu'!'~...;R \,e:vuLI'l. .a. ...Jb:ru- ' - . -;..-

7.2 212 232 34 

7.4 .. 188 2.16 12 

7.0 218 242 12 

' 7.1 234 250 12 

f' 7.6 I ~ 

. 

·: . 
. 

.· 
. · 

.··. 
-

. 
-~. 

. · .. · ... ··.··· .. · · .. 

. :·· 
. . - · ... ·. . •· . . .. · 

·.. . ..... 
.. . . ···. .. . ·. 

. . 

. .···. ·. 

. 
. ·.· .•. ·.·.. - > .· .. 

.. . : ·.•· . . 
. .. · . 

. .. 

I 

12'5 . 225'. . . 7.3 ._.·. 20.0 294. 156 .. 

198 65 

204 45 

230 30 

238 35 

1000 

. 

... 
. 

. ' 
. . .· .... .. ' . 

.. ·· 

.. 

. 

·. 

138· .. 180 46.0 



TEST liOLE REPOtlT 

{§gne-IJ.!:~!::V~Rv£o;::~~ng, Inc. 
TEST DRILLING o WATER WEL~S o PUMP$ 

~==~~~~~=-~----~~~·~;--~==-=---~~--~~,~~-=-=--~-
: ~tract Name Green Meadows Project TEST HOLE 

No. l and l-A 
lob No. GAC Utilities, Inc. _ DateFebruary 25,197 

Lee county State Florida DrillerMarvin Miller 

Elevation of Teat .,n-:ation of Test Hole ..;..._ ___ __;_ ___ _ 
:; r:thwest Corner of Area Hole _______ _:_ ______ _;__ 

. 
] -,!!__~~ SE ~ Sec._,l:_:O:,.__of T 45 S 

Static Water Level 9. 77 (No~)~_.._,~,........-
1--+--+--l--l Static Water Level 5. 72 (NO. 1-A) 

Measured l 00+ · Hours After Completior 
i, 26 E Lee co., Florida . ' 

·To D~ecriptioo of Strata 
. 

Water Bearing . -
· -rom 

=: ~0~4---6~+-s~a~n~d~y~s_o_i~l _________________________________________ +-~6--l~--

: 6 9 Marl rock. and sand 3 : ~+-~~~~~~==~~------------~·~--------------+~~--
. 9 19_ Rock . 10 

20 

16 

20 

l3 

88 89 · sandstone, hard l 

2 

10 
~ ~9--i-~9~l~r-~Y~e~l~l~o~w~g=r~a~v~e~l~a=n=d~·~s=a=n~d~-----------------------'---~~~~F~a==i 
91 101 Sandstone, shell and 'coarse sand Goo 

36 

16 
~ 1 137 Shell, coarse sand and sa::n::d::s..:.t..:.o::n:.::e_::l:.::a:.y.:e:.:r:.:s:.__ ________ _;__....-j.~::__..j.....:G::o::.o 
ll7 153 coarse sand, less shell and dark. clay color Goo 

10 
. 31 

r 3 16 3 coarse sand I shell with light c::l:.;a~y~c:.;o:.:l:.;o:.:r:...-_ __, __________ -t-=.::.-ii-G.:..:::o.:.o 
~v3 194 . Soft limestone Fai 

30 
16 

~:"-=4-t--:='2=-24-:'-t--'C::..::l:.:a::.~...Y...::a=:n:.:d=:-=s:::h:=e.:l.:l __ -:--:--:-------.....,-----------,-~:.::..-t-.:N::o::.:n 
! .4 240 Clay with some sand mixed 

!4~0--t--------r-~~o~t~a~l~De~p~t=h~Dr~·=il=l=e~d~------------------~------~~----+---~~ 
. 

. 

: •g o • Test Well 1-A located 2 feet from No. l was the same to 61 feet depth. 
,, - ~as wcrlt N~:t-~has=2-inch=d-i-amet&l:'=pip&-tbo--89-fee-t.=Qe.pt;;-~.;:.n.':"':==-~•,..,....o~i--
kemark"' 'l'ost pumped 2 hours for water. sample at 60 gpm, full capacity. of pump~ 

~est well No. 1-A has 2 inch diainEiter pipe to 40 feet and 61 feet of 
hole depth, ·. . · ·. · • 

~oat well No. 1-A test pumped l hour at 3 gpm for water sample. 
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THE. KANSAS STATE DEPARTMENT OF HE.ALTH 
DIVISION OF LABORATORIES 

Environmental Health Laboratory 
801 Harrison Street 66612 

f. 0. LYMAN. M. O., M. P, H, 
Dlrwclot of ttecdlh . May 26, 1971 

·Layne Western Company, Inc. 
1010 West 39th Street 
Kansas City, Missouri 64111 

Attention: Mr Nuzman 

Dear Mr. Nuzman: 

Listed below in milligrams per liter are the results of chemical 
analyses of two samples of water collected in Florida. The aamplea 
may be identified as follows: . 

No •. 1 GM No, 1 240 1 Hole, 89' pipe, ~ollected 4•30•71 •. 

No, 2 GAC Test Hole No. 11, collected 5•13•71, 

* * * w· • 
. .:· 

No. 1 No. 2· 

pH • 7.3 7.3 
Total Hardness (as CaOO,) • 
Calcium (as Ca) • 

326. mg/1 262. mg/1 
104. mg/1 69. mg/1 

Magnesium (as Mg) • 
Sodium • 

16. · mg/1 22. mg/1 
45. mg/1 50. mg/1 

Total Alkalinity (as CaCO$) • 
Chloride • 

276. mg/1 .250; mg/1 
88. mg/1 60. mg/1 

. Sulfate . • 18. mg/1 . 33. mg/1 
Nitrate (as N03 ) • 

Fluoride • 
1.8 mg/1 1.5 mg/1 
0.4 mg/1 0.6 mg/1 

Iron • 0.38 mg/1 0.38 mg/1 
Manganese • o.oo mg/1 o.oo mg/1 

.. Sincerely, 

Nicholas D. Duffett, Ph. D. 
Director 

TOPEKA 
KANSAS 

r.LXv..sP &: ~~. 
Howard A, Stoltenberg, M.A. · . · 
Chief, Water Che.tatry Section . 

. liAS:glb 



TEST D-lOLE REI?O~T 

&!Jne-IJ!:~s~::V~av£~':!~~ny, Inc . 
• 

TEST DRILLING o WATER WELLS t PUMPS . 

- -
' - .. 

.~ontract Name Green Meadows Project TEST HOLE 

No.2 and 2-A • 

.,ob No. GAC Utilities£ Inc. DateFebruary 2 5, 197' 

ity Lee county State Florida Driller Marvin Miller 
' 

Location of Test Hole Elevation of Teat 
{ ->rtb Center pf Area ~ Hole 

., __ , 
I . -~ Static Water Level _)J)_._6_9_(PQ_._2) 

' . NEJi SE ~Sec . 13 ofT 45 s static wates Level s .• l6 ·(No. 2-.11 
I Measured . 10 + HOurs Alter Compiclu 
i 

-- o., • . 26E Lee c Florida 

!-'From To Deacriptioo of Strata 
.· 

Waier Bearlu 

' I 0 ll sand ll 

11 15 Rock. 4 
I ., 
i 15 25 

·. 

Marl with clav · 10 

25 29 very hard.marl 4 Fai 
'i -

?Q '10 
. . . 

. 21 Goc I Ml.iJ:.A...!!lar l ·, 
. 

50 . 51 Hard _p_an Cverv hard) l NOl1 
I 51. 61 sandy clay, light color 10 No11 
·[ 

61 63 -'· . 2 Nor: 
' 63 73 Limestone, firm 10 Goc 
I . I 73 85 Limestone, soft 12 Fai 

.' 85 87 R~ck.,...:_9ray in color .. 2 Nor: 
. -

I 87 97 Limestone, loose 
. 10 Goc 

: .3.7 9_8 &o~~ hard· l 'one 
98 128 Sandstone with hard and soft layers .. . . 30 Goc I . . ,, . 

128 143 coarse sand and shell 15 Goc . 
.' .43 160 Fine gray sand 17 Fai 
I 

i60 15 175 Clay. Nor: 
.75 184 Shell . 9 Fai 

LJ.84 234 Shell rock. with some clay 
. so Fai 

;~34 238 . Clay .. 
. 4 Nor: 

1 .em&rka: Test Well No. 2 has 2 inch diameter l. to 162 feet de >tn. 

L.W.62 



·T~ST ~~OLE REI?OR'll' 

1/i;!Jne-IJ/estern Company, Inc. 
--...;.--=-----WATER SUPPLY SERVICES SINCE 1924---------

TEST DRILLING o WATER WELLS o PUMPS 

~ntract Name 
-: 

Green Meadows Project 

Jo No. GAC Utilities, Inc. 

' . 
il ·_Lc4L.County 
-: -

D February 15,197 
ate 

Stnte-,.-Xl9rida 

TI!ST HOLI! 

No 3 and 3-A 

Driller Marvin Miller 

)Cation of Test Hole --------
! ortheast corner of Area 

Elevation of Test 
Hole---~-~'----------.,. 

Static Water Level 12 • 60 
iE_U NE U Sec. 2 9 

I 27 E Lee 

ofT 45 S 

c Florida 

static 
Measured_ ... l:~~:O:~~:O;t+~-,..n· 

o., • . .. . . 

~-om To Deecripdon of Strata Water Bearing 
I 
:lv 19 Brown sand. . 

. 19 
·-

~'I 29 Limestone, water bearing rock 10 Good 

( 31 Rock • 2 . 

ll 49 Limestone, 
-: . 

light to dark clay color 
-:-, 

1._18 Good . 

I ' 59 Limestone and clav lO Fair 
·. 
:;(\ '" Limestone clav and sand ·. . 16 Fair 
f 

L'. 
. ' 

i as Ll.mestone sand and shell ·. . 10. G.ood 
··-···--I . . 

35 95 Limestone and sand 10 Good 

' 110 Limestone and shell, yellow in color ' . 15 GOOd 

to lll Shell rock. hard 
·. . l . . 

,-, 158 Shell and sand . . . . · . 47 ·Good 
·, -
I 

169 sandstone with sand in la:t:ers 
.·· U:' Good :• I ,_, 

.····· 
.. 

~(\ 208 sand and clay with trace of shell 39 Fair 
·, 
i : 218 Sand and clay . 

. . . lO Poor i 

LS 235 Sand. and clay, very soft . ', . . 17'. None 
! 239 Clay 

.~ . 
4 • ·. ·, . , . 

39 --~-- Total Depth Drilled I . 

. . . 

• 
' . ... 

0 Test well 3-A located 2 feet from No. 3 was the same to so feet d apt'll. 
' Test well.- rro. -:3""'Was 2 l.'licm='diama'f~PlJ-W'"1:t0 too.t: :Ltrderp;:: •• t Jatkas 

Test pumped 2 hou:~:s for water sample at 60 gpm, puMp cu,pac:ity •.. 
Test We~~p~g:. 3-A has 2 inch diameter pipe to 21 :feet an4 50 foot hole 

Test pilmped. l hour. for water sample at 60 gpm, pump capacity. 
LW·G2 WICHITA it 0.AA01iN e:aT-Y • 1..1DI!'R:.&L- e tr..&NR...i.R C:I'I'Y • l'lll'iiiiUitA • ;\llo.A.w.a. .. .a.u.•• • ._ ... 1 fttu• ... .t.UDI'\•.& 



-

tract Name Gi\C 

_TC::ST HOLE REPO~'T 

lfE!}ne-Ulestern Company, Inc. 
_____ ...;;;._..----·wATER SUPPU SERVICES SINCE 1924 

TEST DRILLING • WATER WELLS • PUMPS. 

·- . --~· 

Utilities, Inc. Tt:ST HOLE 

No 4 

-

. 
No. Green Ncadows - Date 1\pril l97l I I 

Ft. ~lve rs . 

lC:a tion of Test Hole 

E 
·: _y.; SE ~Sec. 32 ofT 45S 

-· "' o., 27· Lee c FlorJ.da 

~om To 
' 
L 6 r,._ioht brown sand 

f 7 Hard pan layer 

' 27 Sand and shell 

? 29 Hard shell and sand 
>I 36 White sand and shell 
' 
6 41 Lime rock - hard 

.I 50 ~1hite sand and shell ., 

State Florida Driller M. E. Miller 
- -
Elevation of Teat 
Hole 

~. Static Water .Level 

• Measured Hours After Cqmpl_etion 
. 

Deocription o£ Strata Water Bearing 

. 

. 

. . 

I Location temporarily abandoned 
' - due to difficulty 

"i . 
. 

. 

I -"i . I. 

·; . . 
. 

' 
. 

. ., 

. 

' 

' . 

' 
.· 

.. 
• ••rka: Lost one strl.ng of tools at 50 feet, Sand wo.uld heave 1n cas1ng and wedge 
tools. casing pipe locked to rockby sand wedge. Lost string of casing pipe. 



" --

TEST MOLlE REPOti:T 

~7!/ne-U/estern Company~ Inc. 
-----.;_----WATER SUPPLY SERVICES SINCE 1924 

TEST DRILLING o WATER WELLS o PUMPS 

-·· ·-- . ---· -

r'lntract Name Gi\C Utilities, Inc. I TEST HOLE 

-
' ;u 

Green Neadows May 1971 No 
.)ob No. - Date 

. 

' Pt. Myers ·For. ida 
( ty State Driller M E. M:illa:t: 
-. 
Location of Test Hole \·lest side o:C • Elevation of Test 
' oad 300o!: feet south of section Hole ! .. 
_'corner marker. .. 

Static Water .Level 
458 

= 

• I 

r1L-U NE ~Sec. 35 ofT 
I ~ •. Measured Hours After Completio . a Flon.d ' . 

•• . . . h 26E Lee Co 

r '"?rom To DoacriptioD o( Strait Water Boari111 

': 0 . 15 sand 
("5 19 1·/hite marl rock - hard ·, 
,_g 27 Lime rock and marl 

. 

:n 45 \'lhite marl 
·; 
' 5 82 Clmt_ and shell . .. · ' 
~ 

82 108 Loose ·sand and limestone ., 
~ 8 109 Lime rock - hard ·. 
l09 120 Shell and sand 
li 0 130 Sand with some shell 
bo 138 Lime rock with sand layers 

~ 8 148 Lirrie rock with shell and sand . . , . -
~ .. A 149 Sandstone - hard 
~A 9 155 Sand with trace of shell .. 
-, 
L .. 5 165 Layers of sand and sandstone - hard 

. . 
~65 203 Gray sand . 

~~ 3 221 Limestone and sand 
. 

•. 

~21 241 Limestone with shell and sand . . . 

l 1 255 Clay • with trace of shell 
!'ss Total Depth 

' 
c .• marka. Installed 2-J.nch diameter casJ.ng WJ.th drive shoe to 130 flilet. 'l'est 

pumped wall at 45 gpm for 2 hours and collected water II ample. · 

•• 



I . 

! 

I 
i 
' . 

THE, KANSAS STATE DEPARTMENT OF HEALTH 
DIVISION OF LABORATORIES 

E. 0. LYMAN. M. o .. M. I, H, 
Direct., el Heellh 

Environmental llea.lth Laboratory 
801 Harrison Street 66612 

Layne Western Company, Inc. 
1010 West 39th Street . 
Kansas City, Missouri 64111 . 

Attention: ~k Nuzman 

Dear ~k.. Nuzman: 

May 26, 1971 

Listed below in milligrams per liter are the resulta of chemical 
analyses of two samples of water collected in Florida, .Tbe 1amplet 
ma.y be identified as follows: 

•• 

No, 1 GM No, 1 240' Hole, 89' pipe, coilected 4•30•71. 

No, 2 · GAG Test Hole No, 11, collected S•l3•71, 

* * * * * 
No. 1 NO, 2 

7.3 7.3. 
326. mg/1 262, mg/1 
104. mg/1 · 69. mg/1 
16. mg/1 22. mg/1 
45. mg/1 50, mg/1 

276. mg/1 250. mg/1 
88. mg/1 60, mg/1 
18. mg/1 33. mg/1 
1.8 . mg/1 1,5 mg/1 
0.4 mg/1 0.6 mg/1 
0,38 mg/1 0.38 mg/1 
o.oo mg/1 o.oo mt,/1 

Sincerely, 

Nicholas D. DUffett, Ph, D, 
Director 

. 
~ 

TOPEKA 
UH$11$ 

. 
• 

~~~~&.~ 
Howard A, Stoltenberg, M.A. · 
Cb:ief, Wate~: Cbelllb try Sec t:ion 

• IL\Siglb 

• 



TEST ~~OLE REPORT 

.l£1!Jne-ll!:~s~=!:~Rv£~':/~~ng, l~c · 
TEST DRILLING • WATER WELLS • PUMPS . • 

=·====~====-·======-==-~--==~=--------·-=1r-;===~-;-;;~·-=--===;·-~ 
Ti;ST HOLt; i ttact Name Green Meadows Groundwater S~~====== 

-, 
No,_--,-:1~2::.__-:---~' 

ob No. I<C 998,-C Date 24 Sept. 71 

Ft. Mye rs State Florida Driller M.Miller 

'' ation of Test Hole --------- Elevation of Test 
_1 

Hole ________________________ __ 

., ' 

I • v s_w 't Sec. 3 5 of T_:4:.::5:.=Sc....,.... __ 
Static: Water _Level -------....-------..:...--

\ .!-74 74 - Measured _____ .Houra Alter Completioll 
~ 26E Lea Co., Florida , . 

1-otn To Deecription of Strata Water Bearblg " .=-1........::~==-=~~==.::;;;;.:.;;;;~,;;;;.;;;..--------+--,.--..;. 
~--+-_;1~7-+~~ight colo;ed sand · 

49 · Lavers of hard rock and coarse sand •-
0 

tl 
' ! ' 

~9 ' 69 Clav in limestone and sand . 
' ~i ~-+--~B_4~~L~;mestone and sand, clay fi~~tldL_ ______ . ____________ ~-----}~L-~ 

90 Green clay . ::~,.__, 

j'~_j~J9~4~_jL~im~e~s~t~o~n~eL·~w~i~t~ht~g:r~e~e~nLJC~l~a~v~--~---------------------~~--~ooa 
~- 103 Limestone with layers of har~d~ro~ck, water beA~~ft~ 

' . 

~': -~-1~4~0~_1L~im~es~t~o~n~eLJ(~-v~e~rv~q~co~~o~d~-~-~-~~-~--x~-~~~~tLnn·q~~·~~··{~lAL',~l~--'----~----~~~-s ,~ ' 

~ I 156 Hard rock layers with sand 

186 Gray: sand with trace. of _s:J;lL~e~lJlc._ _ __._ ________________ .:__-f-.2Q~~Q.t 
196 ~~~a-~'L'~·-~---~-~~na __________________________ ~~~~ 

i ~· -+-4'2.6-f--L.i.me.a.tQne with some clay . 

~6 235 Mostly clay with some limestone'!.....A.!. r•o!!O.!l"'k.__.:__ ______________ +-_;z_-fl 

) ''--+-~2~3~6-+~M~e~d~i~u~m~r~o~c~k~------------------~-----~----~--------4--L-4~~ -1 -

~o 246 Clav with some she11 
. 

J_-l-_;'>2!>. Al,_6_<=;+"':1.'o.J~'"i:<" AIL ,..d~.ep.:th...dt d r:iil~ 11]J 11 Aa_c><'lL--,.-------------'---_;_ _____ -J---f---
L . . 

I .. --+---+--;..._-------------------+-+-.. 

Installed 82 feet of 2 inch diameter pipe. 
15 inches of vacuum. 

. 

··==~--~------------------------------------~~-Remark•: Test pumped 60+ gpm with 

D-32-
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i . 

01' lando La boJra.:t~J.~~~~s~ __ :;_~c. 
P. o. BoK 8025A • Orlando, Florida 32806 • 305 424·5606 -

WATER ANALYSIS REPORT ANALYTICAL LABORATORY DIVISION 

Report to: -~~.JN~-WE;_ST_~RN_COMPANY 

Date: --'-SE.:e.l'Ji:MBJ::l{_20 ,~1'-'19!..1.7.Ll _ ___.___,_ 

Appearance: CLEAR _______ _ 

Sampled by: .C LIEN'r ·c·· •. 

Sample Number: ____ ..:4!.!8.u01.J9z_. _____ _ ldentiliwtion: GM /112 .TEST . .WELL 82'. PIPE 
243' DEEP PUMP+60 GPM MOST WATE 

METHoosFROM 90'-155' LEVEL 
This watet w•• 1Niyaed uafng methoda edepted from "$tendtrd Method• for the bamlnellon Of Wettr end w .. ttWIIet,'' Llrnt ldlllon, APHA., .AWWA and· 
WPCF. . . . 

Total Dissolved Solids, @ 105"C 

Total Hardness, as CaCO,. 

· Calcium Hardness, as CoCOa 

Magnesium Hardneu, ·as CoCO. 

Calcium, as Ca 

Magnesium, as Mg 

Alkalinity (P!>enolphthalein), as CaC::o. 

Alkalinity (Total), as CaCO,. 

Carbonate Alkalinity, as CaCO,. 

Bicarbonate Alkalinity, as CaC00 

Hydroxides, as OH 

Carbon Dioxide, as co ... 

Carbonates, as CO,. 

Bicarbonates, as HCOo 

Chlorides, as Cl 

· 'rOn, as Fe 

Manganese, as Mn 

RESULTS 
p.p.m. 

_?_b/p_ 
!:_'j/)_ 
/'$/) --
61) 
t'/Z. 

_j_LI_ 
0 

27/) 
_()_ __ 
2ll/) --
0 

__ Q_ 
~3/) 

39 
~.o 
(),() 

Sulfate, as SO, 

Fluorides, as F 

Silica, as SiO• 

Copper, \'. Cu 

Phosphate (Total), as PO, 

Color, Standard Platinum Cobalt Scale 

Odor 

. pH (laboratory) 

pHs 

Stability Index 

Saturation Index 

Turbidity, Silica Scale 

Signed: ____ .. 

.: 

P·P·"'· · 

1,. 
p._S'_;" 
_3.7_ 
tJ,tJ --.-··--. 
{). 7 ------
15' ---'--·-

_(l__. 
_?,r;r_ 
_6_.9_' 
6./J 
.J.'L 
z.~_ 

(To con"v•rf,ppm. to gralnt t'"' gallon, divide Pit 1 h t1,U 
IN$PfCIION$, ANALV$1$, QUALITY CONTROL, RESEARCH I. DEVELOPMENT IN M OBIOLOOV, .IOCHEMI$1RV .. CHEMISTRY, 



TEST NOLE 

. ef!ayne- Weolern 

Rt:POR7 

Company 

Contract Nama G_rcen ~leadows Pro.j9_ct TEST HOLE 

No . .k-:.~A.!<-2 __ 
Job No. Date __ 

City tate Driller 

TEST LOG 

MARSH 
MUD PiT 

· Static Water Level · .· Mea$uted 
P'UNN&:t.. Hours After. Completion P'RON TO 

VIIICOiillrf 
1..088 

INCHIE.e 
8ICOND8 

P'ORMATION 

0'0" 7'0" Sand, brown, iron stained, .fine to med. 
. 

7'0" 20'0" Limestone, light gray and.brown. . 
20'0" 30'0" Clay, light green 

30'0" 40'0" Clay, dark gre'en, shell ·fragments, phosphate 
£!!bbles · 

dark shell fragments 
· .. -

40'0" 60'0" Clay, green, 

60'0" 10 • o·• Sandstone, gray, calcareous 

70'0" ao•o•i . Same 

80'0" 100'0" . Same 

100'0" 115'0" Same 

115'0" 130'0" Limestone, and gray clay . 

130'0" 190'0" Clay, gray 

190'0" 220'0" Clay, dark gray, sandy, phosphatic 

220'0" 250'0" Clay, gray 

250'0" 280'0" Limestone, gray-white, phosphatic · 
. 

280'0" 305'0" same· . 
. . 

NOTES: Size of Pit~-------"-----------~:_ __ __.__,~------



~--

\ . 

TEST HOLE 

cfagne-· We.1fern · 

Contract Namo__l?reen Meadow; ProjeQj:. 

Job No. Dato 

City tato 

t:~ 

REPORT· 

Compan'J 

Driller 

TEST HOLE 

No. L-7 3,_,9c..-_ 

T est o o ocata u · · HI L ~pr 
()L O~Q :J. .Aill&tonco and Dlroctlon fnom Permanent undmerk or Provloua Test Holo ' 

'IV!f d/ il£/t!~~J4 4t.5; RJ't£: TEST LOG 

MARSH . Static Water Level Measured 
MUO PIT 

. P'UNNIU .. Hours After Completion P'ROM TO 
VUICOSI"n 

LOBI 

INCH Ia P'ORMATION eKCOND8 

. 

0'0" 10'0" Sand, fino-med., brown -.. 
.10'0" 20'0" sand, fine-med., tan .· -
20'0" 25'0" sand, fine, white . 

•• 25'0" 30'0" Limestone, tan, sandy 
~ 

. 

30'0" 50'0" Same with shells 

50'0" 55'0" Limestone, gray 

55'0" 70'0" . Limestone, tan & gray, some clay, shells 

70'0" 90'0" Limestone, gray 

90'0" Limestone, tan 

140'0" Limestone, gray, tan 
. 

140'0" 150'0" Limestone, tan, sandy 

150'0" 170'0" Clay, light gray 

170'0"· 200'0" . Clay, green, sandy 

200'0" 210'0" Clay, dark gray-green, shell frag., phosphate 

contin ed-------
NOtES: Sixe of Pit-------""-----------X.. ___ ;.__::------



-

Contract Namo G:t:f:Bll 

Job No. 

City_ 

TEST BOLE 

ofayne- 'Weolern 

Mcarlow.!L.P.x:o;jw::.t_ 

Date 

<:tate . 

REPORT 

eompan'J 
- . ·-

TEST 

~-~·-;;;~ -- .. 

HOLE· 

No. L-739 

Driller 
-· 

... 

. 

.. .. 

Test Hole Locatlon.__;.--:..;,._----------------·---~-~-,_------
olst•nco and' Olro<:tlcin from Permanent undmork or Ptevlous T.st Hole 

continuation of L-739 #2 -TEST LOG 

MARSH Static Water Level · · · · · Measured 
MUD PIT . . . -

P'UNNIE.L. Ho~:~rs After Completion P'AOM TO a.oas 
"VI&CO&IT't . 

INCHES 
8ECOND8 

P'OAMATtOH 

. 

. · 

210'0'' . 218'0" Clay, dark gray-green 

218'0"• I 225'0" Limestone, gray-white, s·andy . 
· 225 •on 230'0" sand, fine-mad., gray-tan 

230'0" •• ' 
240'0" Sandstone, gray - . . .. 

?40 1 0" 2'i0 1 0" sandstone. qray, and sand. 

. 

.. 

. . . 

. 

-

-
.. 

' 

.· .. 

-:- . 

'. 
. 

·. . . . 

NOTES: Size of Plt--._.._ ____ x_ _______ ...__:K_...._ __ -:::.:=-------
D-36-
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WATER SUPPLY STUDY 

in 

WESTERN LEE COUNTY, FLORIDA 

For: Florida Cities Water Company 
Sarasota, Florida 
Fort Myers Beach, Florida 

By: Carl E. Nuzman, P.E. 
Hydrology consultant 
Layne-western company, Inc. 
Kansas City, Missouri 64111 
(816) 931,:.2353 

--------·-------LAYNE-WESTERN COMPANY, INC.----1 



INTRODUCTION . . . . . 

Purpose and Scope 
Acknowledgements 
Population of Area 

GEOLOGIC SITUATION . . . 

TABLE OF CONTENTS 

Map of Test Hole Locations 
Test Hole Reports 
Aquifer Tests 

5 

6 

WATER QUALITY • • • • • • • • • • • • • • • 2 7 

Well Inventory Data 

WATER LEVEL • • • • • . • • • . • • . • • • 36 

Safe Yield 
Pumpage Data 

AQUIFER SIMULATION MODEL 

Digitai Computer Model 
Future 1980 Water Level 

S~~y AND CONCLUSIONS 

RECOMMENDATIONS 

• • • • • • • • • • • • • 52 

60 

64 

APPENDICES : . . . . . . . . . . · . . . . . . . . . . . 6 7 

GAC Utilities Data 
North Fort Myers Data 
Bonita Springs Data 
Pine Island Well Field 
Well Construction Specifications 

4 

r-

l-

f' 

I, 
: 
I" 

r

I" 

I-

[ J 

l : 

fl 
l j 
f • 

r: 

.l.J 



INTRODUCTION 

A formal proposal was submitted and accepted by Florida 
cities water Company to investigate the water supply situations 
for additional development in the vicinity of their Cypress Lakes 
well field located south of the City of Fort Myers, Florida. 
This report gives the results or.the investigation. 

Purpose and Scope 
The purpose of the investigation is to determine whether 

sufficient ground water supply exists in the vicinity of the FCWC 
Cypress Lakes well field and water plant site to warrant building 
a water softening plant and have sufficient supply to meet future 
needs. The investigative procedure was to collect data from exist
ing sources and inventory the present water supply situation. 
Then, test holes were drilled on a wide spacing basis to supplement 
these data and establish water level and water quality sampling 
stations. These data were then used in a model simulating the 
present aquifer condition. The aquifer simulation model was then 
programmed to include additional development and predict the 
probable outcome of such development. Both analog and digital 
computer techniques were used in the aquifer model simulation 
process. 

Acknowledgements 
The author received assistance from Mr. Gary Long, the 

manager of the Fort Myers District of Florida Cities Hater Company 
who gave freely of his time to .locate, obtain rights-of-way and 
collect data for the test drilling operation. Cooperation and 
assistance was received from Mr. Durwood Boggess, District Geologist 
of the u.s. Geological Survey, who measured water levels in wells 
and reported all pertinent geology data collected in the area of 
study. The test drilling sub-contractor was Mr. Marvin Miller, 
who did an excellent job. Some pumpage data and sea level elevations 
were furnished or made by personnel of Henry B. Steeg & Associates 
of cape Coral, Florida. A concurrent study of water supply for 
Cape Coral was conducted for GAC Utilities and appreciation is 
expressed to this company which allowed wider and more comprehensive 
coverage ofthe Lee county area to be made for the mutual benefit of 
both studies. Appreciation for information obtained from the Pine 
Island water District, the Florida Natural Resources Commission for 
data received, and to individuals who allowed water samples to be 
taken or test holes to be drilled on property under their control. 
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Population of Area 
The present (October 1970) population of Cape coral is 

listed at 15,296. The population one year ago was listed at 
13,228. Occupancy of Cape coarl started late in 1958. The 
average population growth has been approximately 13 percent a year. 
The population of Cape Coral can be expected to double in ten (10) 
years. 

In 1966, FCWC furnished water to approximately 1500 
customers on Fort Myers Beach, representing about 3500 population. 
The franchise service area has been expanded and now FCWC furnishes 
water to an equivalent population of 7000. The population of the 
FCWC franchise area can be expected to double in ten (10) years 
without further increase in area. If the service area is increased, 
a greater growth may be realized in time. 

GEOLOGIC SITUATION 

The most productive formation in the area suitable 
for public water supply development is the upper Hawthorn 
formation. This aquifer is a firm cocquina type of lime
stone formation generally encountered about 125 feet below 
land surface and continues in depth to approximately 225 feet. 
A green or yellow clay unit is then encountered which can be 
200 feet thick, separating the upper Hawthorn aquifer from 
the lower Hawthorn aquifer. The normal chloride content of 
v1ater from this aquifer is estimated to be about 80 P!irts per 
million (ppm) . 

The upper Hawthorn is usually protected from surface 
salt water infiltration by a green clay blanket usually 20 
to 30 feet thick. Occasionally some sands are found in 
small areas on top the clay horizon which makes up the Tamiami 
formation. The most productive wells developed. only in this 
formation are those of Florida Cities water Company located 
at North Fort Myers water plant. 

The lower Hawthorn and the Tampa-Suwannee limestone 
formations have water production capability from approximately 
550 feet below land surface to nearly 1,000 feet or more, in 
depth. The normal chloride content of water from these hori
zons is about 650 ppm and must be classified as brackish. 
The existing water pressure level in these aquifers is above 
land surface and these wells flow, if not restricted. 
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Nearly ten (10) years ago, or more, some vegetable 
farming requiring supplemental irrigation was practiced on 
cleared tracts of land. Many tracts were located in the 
Cape coral area and a few tracts were located near the cypress 
Lakes well field. These wells had shallow casings and were 
constructed with open hole to all formations with many wells 
penetrating to depths of 900 feet. Originally, good water 
from the upper Hawthorn formation was mixed in the well with 
poor quality from the lower Hawthorn formation and deeper 
formations, resulting in a high yield well of usable quality. 
very little intra-flow between aquifers occurred because 
pressure levels in each aquifer were very similar. At the 
present (1970) time, the water level has been greatly lowered 
in the upper aquifer allowing brackish water to contaminate 
this aquifer by intra-flow in old abandoned wells. These 
abandoned wells have proven to be a serious pollution source 
deteriorating water quality in the upper Hawthorn formation. 

water levels in. various piezometers have been 
measured by the U.S.G.S. of Ft. Myers. Illustrated is 
the present water table contours for the condition existing 
on October 20, 1970, in the study area for only the Upper 
Hawthorn. The drawdown from the original artesian level 
has reached 50 feet in small areas. Greater depths have 
been observed in pumped wells. 

7 
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ConttactName Florida Cities Water Company 

Job No. Date July, 1970 I 
TEST HOLE 

No FCW 1-70 

City Ft. Myers State Florida Driller Marvin Miller 

Location of Test Hole CVpress Lake Drive 
& Edison Junior College Hole 6.2' msl (8.18 top pipe) 

... IDLJ4 ~ Sec._l_L_ of T---'4~S~s,_ __ m Elevation of Test 

Static Water Level4.59 (below top pjpel 

Measured August '70 Hours After Completion 
R 24E 

From 

1 

4 

ln 

40 

so 
6S 

70 

80 

8S 

117 

130 

160 

220 

230 

Re<Da.rks: 

0 LW·62 

Lee Co., Fl "d or~ a 

To Dcscripciou of Strata 

4' Sand 

10 Rock 

•n <>on .~ .~ 

so Brown shell and sand 

6S Green clav and shell 

70 Green clav 

80 Rock and clav 

8S White sand rock 

lOS White sand 

126 White and black rock 

lSO Yellow rock 

220 White rock 

230 and shell 

Tot a depth 

- " Cas~ng 2 d~ameter p~pe 126 feet ~n depth 
Test (6 seconds, 5 gallons) 50 gpm with shallow lift pump 
Static water level elevation 3.59 feet above msl 

Water Beariug 

1---

20 looor 

9 ocr 

20 fair 

40 laood 

10 >one 

WICHITA • GARDEN CITY o LIBERAL o KANSAS CITY o DENVER • OMAHA • AMES o ST. LOUIS o AURORA 

TEST BOLE EVALUATION DATA I 
IDENTIFICATION NUMBER FCWCl-70 

TOP OF PIPE·------~~-'8"-".1"'8'---- fee-: m.s.l ]I 

HEIGHT OF PIPE ABOVE LAND SURFACE. ____ l~,9~0 ____ feet 

••• ELEVATION LAND SURFACE DATUMc_~----~6~.2~8~--- feet m.s.l. [ 

••••• ELEVATION 

I 
ELEVATION OF STATIC WATER LEVEL 

DEPTH TO WATER ELEVATION 

1944-1952 

19 Aug., 1970 4.59 

20 Oct. 1970 5.43 

Apparent Areal Drawdown 18.21 feet 

FORMATION NAME - UPPER HAWTfiORN 

••••• ELEVATION TOP OF FORMATION'-----~-7~3~.7~2._ __ _ feet m.s.l. 

••••• ELEVATION OF CASING POINT· __________ _c=-~l~l~9~.7L2£-_____ feet m.s.l. 

PRODUCTION CAPABILITY 

ESTIMATED PERMEABILITY 250 gpd/sq. ft. 

ESTIMATED TRANSMISSIVITY10 000 gpd/ft. 

ESTIMATED STORATIVITY 0.01 

EST. SPECIFIC CAPACITY 5 gpm/ft. 

YIELD POTENTIAL gpm 

TOTAL DISSOLVED SOLIDS 800 mg/1 

CHLORIDES 255 mg/1 

•.... ELEVATION OF BOTTOM FORMATION 213.72. feet m.s.l. 

WELL DIAMETER 2 inches 

METHOD OF DRILLINGc_-'C~a~b~l~e~-~T~o~o~lc_ ____________ _ 

••••• BOTTOM ELEVATION OF TEST HOLE: ___ _;::_l2,2!;!3~·!.72L--:::eet. m.s.l 

: 
--------------LAYNE-WESTERN COMPANY. :NC.-----' 



r· 
l 

Contract Name Florida Cities Water Company 

l 
TEST HOLE 

No.FCW 2-70 J Job No. 

City Ft. Myers 

Location of Test Hole East of Edison 
Tnnjor College 

~~Sec.~ofT 455 

R 

From 

1 

' 
20 

30 

50 

en 

65 

70 

--""--
100 

105 

l?< 

210 

225 

230 

Rewarks. 

24 E L Fl "d ee Co., or~ a 

To 

5' Sand 

>n Ro "" '" 30 sand and shell 

50 Shell and c1a 

60 Shell and sand 

"' r.·ee cla 

70 Green clav and shell 

80 Sand rock 

1nn Sand 

105 Black sand 

125 Yellow rock 

?ln WhH• ck 
225 Black sand rock 

230 Green clay 

~"·" de nth 

" Cas1ng 2 d~ameter p~pe 

Test (9 second - 5 gallons) 
Static water level (-) 7.06 

Date July, 1970 

State Florida Driller Marvin Miller 

Elevation of Test 
Hole 6. 7 (8.58) top pipe 

Static Water Level 15.64 (T. pipe) 

Measured August '70 Hours After Completion 

Description of Strata 

····-

126 ~n depth 
33 gpm with shallow lift pump 
feet below msl 

Water Bearing 

20 looor 

--
15 looor 

5 none 

!..W-82 WICHITA • GARDEN CITY • LIBERA!.. o "ANSA$ CITY o DENVER • OMAHA • AMES o ST. LOUIS o AURORA 

~-

L 
~--L_ 

,..... ... - . ........., 
L-. 

I 
I 

TEST ROLE EVALUATION DATA 
IDENTIFICATION NUMBER PCWC 2-70 

....• ELEVATION TOP OF PIPE----------------~·~-5~8~-----

HEIGHT OF PIPE ABOVE LAND SURFACE·--------~"-------

••• ELEVATION LAND SURFACE DATUM, ____________ _e6~·~9~8c_ ____ _ 

ELEVATION OF STATIC WATER LEVEL 

DEPTH TO WATER ELEVATION 

1944-1952 21.9 

19 Aug. 1970 15 64 - 7.06 

20 Oct., 1970 14.64 -6.06 

:eet rr.s. 

Apparent Areal Drawd~owQ;;;.~~~~~~ 28.96 feet 

FORMATION NAME - UPPER HAWTHORN 

••••• ELEVATION TOP OF FORMATION•---------~-~·~3c_ ________ _ fee1: m.s.l. 

••••• ELEVATION OF CASING POINT'------------~1~1~·---------- feel: m.s.l. 

PRODUCTION CAPABILITY 

200 ESTIMATED PERMEABILITY __________ ~~--gpd/sq. !'t. 

17 000 ESTIMATED TRANSMISSIVITY ____ ~~~c__ gpd/ft. 

0.01 ESTIMATED STORATIVITY __________ ~~---

gpm/ft. EST. SPECIFIC CAPACITY ________ _.~._--

350 gpm YIELD POTENTIAL'--------------~~~~ 

1950 mg/1 TOTAL DISSOLVED SOLIDS ________ ~~c_---· 

690 mg/1 CHLORIDES--------------------~~--" 

••••• ELEVATION OF BOTTOM FORMATION. ______________ ~~ -l18 ______ fee1: !n. s .l. 

WELL DIAMETER, __________ _.c_ ____ _ inches 

METHOD OF DRILLING. ____ ~C~a~b~1~eo=-T~n~o~1;_ ____________ _ 

••••• BOTTOM ELEVATION OF TEST HOLE. ______ _,,...,__ ___________ :::ee·: :r .• ;:: .l 

1.----------- ------------------------LAYNE-WESTERN COMPANY. :,·~c.--·----

., 
o.J 

' J 



Contract Name Florida Cities Water company '""" HOLE 

Job No. 

City Ft. Myer 

Location of Test Hole College Parkway 
east of Edison Junior College 

.mi.__% ~% Sec . ...!L_ of T 45 S 

R 24 E L Co Fl . d ee 
" 

on a 

Frow To 

1 21' White sand and shell 

21 31 Sand w/qrav shell 

" <R "' 
'" 7A Cla w/shell 
70 R2 Laver of har_d pan 

82 122 Grav sand 
122 192 Shell and coarse sand 

192 202 hard pan (limestone) 

202 237 Shell and limestone 

237 238 c1av 

i 

I 

Remarlr.9: 

FCW 3-70 
Date>July, 1970 No. 

State Florida Driller 

Elevatioll nf,Test 1 Hole tl.O ms 

Static Water Level 

Marvin Miller 
- -

(8.41 T. pipe) 

16.07 {T. PJ.OJ·p,..e,_,) __ 

Measured August ' 70 Hours After Completion 

Description of Strata Watet Bearing 

----------------·-- -----

---~--

40 poor 

----------------- 79 _good 

10 n<;m~_ 

35 f9"-o_d 
1 none 

r---
--

---

' 

Casing - 2n diameter pipe 126 feet in depth 
Test (6 seconds - 5 gallons) 50 gpm with shallow lift pump 

~ LW-62 WICHITA • GARDEN CITY • LISERAL • KANSAS CITY o DENVER • OMAHA • AMES • ST. LOUIS o AURORA 

•...• ELEVATION 

TEST ROLE EVALUATION DATA 
IDENTIFICATION NUMBER FCWC 3-70 

TOP OF PIPE _______ ~8~.4al:_ ____ _ fee"'.: 

HEIGHT OF PIPE ABOVE LAND SURFACE. __ _,l'-''"3'------- feet 

••• ELEVATION LAND SURFACE DATUMo _____ 7~.1=1=------ feet 

ELEVATION OF STATIC WATER LEVEL 

DEPTH TO WATER ELEVATION 

1944-1952 

19 Aug 1970 16.07 7.66 

20 Oct., 1970 15.30 6.89 

Apparent Areal Drawd~o~w~n~====== 29.66 feet 

FORMATION NAME - UPPER HAWTHORN 

I 
m.s.ll 
m.s.l \ 

.•..• ELEVATION TOP OF FORMATION ________ _c-~1~1~5c_ ______ __ feet m.s.l. 

.•••• ELEVATION OF CASING POINT __________ -"o-UU<---------- feet m.s.l. 

PRODUCTION CAPABILITY 

ESTIMATED PERMEABILITY 200 gpd/sq. ft. 

ESTIMATED TRANSMISSIVITY 21 000 gpd/ft. 

ESTIMATED STORATIVITY ___ _,O"'-'. 0'-'1'---

EST. SPECIFIC CAPACITY ______ ~1~0~·~5c_ __ _cgpm/ft. 

YIELD POTENTIAL·--------------~~----~gpm 

TOTAL DISSOLVED SOLIDS ___ ~S;,O"'O'----'mg/1 

CHLORIDES __________________ _.l~l~l ____ ~mg/1 

••••. ELEVATION OF BOTTOM FORMATION·--~-:..,2~3~0,_ ______ iee1: m.s.l. 

WELL DIAMETER __________ "2:_ __ inches 

METHOD OF DRILLING, ____ ~C~aub~lue~-~T~o~o~1'--------------

LE - 231 ••••• BOTTOM ELEVATION OF TEST HO __ =.__::::::__ _______ ::~2·:: :u. :'.. .l 

---------LAYNE-WESTERN COMPAN"/. ,,._, __ 



Contract Name Florida Cities Water Company 

I 
TEST HOLE 

J ~fW4-70 
Job No. Date July, 1970 

City Ft. Myers State Florida 
Driller 

Marvin Miller 

Elevation of Test _L_'_'_•_ti_,_._'_'_T_'_"_H_'_'' __ E_n_a_o_f_B_r_a_n_t_1_•_v __ Ra. BfE Hole 9.1 feet msl (10.52 top pipe) 

.N.e..ar.-Jitcen:te.M Sec . ...l.A....__ of T 4 5 S t±lli 
24 E L F1 . d 

Static Water Level 11.20 feet _· 

Measured ______ Hours After Completion 
R 

From 

1 

] ] 

'] 

52 

78 

80 

113 

_MJ_ 

n.L__ 

244 

-~--

--

--

Remarks: 

ee Co., on a 

To Description of Strata Water Bearing 

11 Sand 

'] "' '~' •nell 

<2 Clav and shell 

78 Clav 

80 Hard pan 

113 Grav sand, fine shell 33 poor 

147 Shell rock 34 .•. Good 

231 Shell .. Go.od_ 
24,-4 Shep and clav 13 poor 

251 clay and fine shell 7 none 

- Tgt_a .Q~tb ·--- ·-----

---· ---
--·- -------

--

-- -
Casing - 2" diameter pipe 126 feet in depth 

Test -(5.5 seconds- 5 gallons) 55 gpm with shallow lift pump 

WICHITA • ClARDEN CITY • LIBERAL • KANSAS CITY • DENVER • OMAHA • AMES o ST. LOUIS o AURORA 

r
,L 

••••• ELEVATION 

TEST HOLE EVALUATION DATA 
IDENTIFICATION NUMBER FCWC 4-70 

TOP OF PIPE. ______ -"1~0~-~5~2L_ __ ___ :fee:: m.s.l. 

HEIGHT OF PIPE ABOVE LAND SURFACE, __ -'1~-~3,_ _____ feet 

••• ELEVATION LAND SURFACE DATUMc_ ____ __;9c•c2c2._ _____ feet rn.s.l. 

ELEVATION OF STATIC WATER LEVEL 

DEPTH TO WATER ELEVATION 

1944-1952 22.1 

19 Aug., 1970 10.22 0.30 

20 Oct. 1970 10.14 

Apparent Areal Dra•~w~d~aw~n~===== 21.80 feet 

FORMATION NAME - UPPER HAWTHORN 

••••• ELEVATION TOP OF FORMATION ____ _c~7u1~----- fee;: rn.s.l. 

••••• ELEVATION OF CASING POINT _____ _c~1~1~7c_ ________ _ fee~ m.s.l. 

PRODUCTION CAPABILITY 

ESTIMATED PERMEABILITY ________ ~2~2~0c_ ___ gpd/sq • 

ESTIMATED TRANSMISS IVITY _ _,2~5'-"'6~0~0,_ ___ gpd /ft. 

ESTIMATED STORATIVITY ________ ~0~.~0~1c_ ___ 

EST. SPECIFIC CAPACITY ____ -'1~3'-___ gpm/ft. 

YIELD POTENTIALc_ ____________ ~5~1~0c_ ___ gpm 

TOTAL DISSOLVED SOLIDS ________ ~4~3~0c_--"rngll 

CHLORIDES, ____________ C9<0!!_ __ rng 11 

•...• ELEVATION OF BOTTOM FORMATION'----~-~2~3~5'------

WELL DIAMETER __________________ -'._ ___ inches 

METHOD OF DRILLING, __ ...JCca•hD..Lleee=JT>o"oLlL ______ _ 

...•. BOTTOM ELEVATION OF TEST HOLE·-----=~~------------

' j 



Contract Name Florida Cities Water Company. 

Job No. Date 

City Ft. Myers Stater lorida 

Location of Test Hole ---------

I 
Driller 

No. 

TEST HOLE 

FCW-5-70 

Marvin Miller 

E Elevation of Test 
Hole 10.5 

Static Water Level __________ _ 

!!L_7,l ~74" Sec._M__ofT 45 S 
Measured ______ Hours After Completion 

R 24 E 1 "d Lee Co., F or1 a 

From To Descriptio~> of Strata Water Bearing 

0 11' Brown sand 

11 21 •r- '""" •hell , 
" <hen "" •• 

31 41 shell and clav 

41 50 C1a with shell 

50 69 Clav 

69 72 Clav and shell 

72 74 Rock 

74 . , """" 19 .l..Q..qgr_ 

93 99 Rock lavers 6 I poor 
QQ 1 no ., oho11 ·• sand ~0 I Poor 

lOQ 143 T.imeAtore with sand 34 fair 
.,., an ld 

233 234 C1av 1 none 
?34 To Ae •t,., 

Rernatks. casing 2" diameter pipe 126 feet in depth 

Test (5 sec. - 5 gallons) 60 gpm with shallow lift pump 

~ LW·62 WICHITA o GARDEN CITY • LIBERAL • KANSAS CITY • DENVER • OMAHA o AMES o ST. LOUIS o AURORA 
I 
'·-

TEST HOLE EVALUATION DATA 
IDENTIFICATION NUMBER FCWC 5-70 

TOP OF PIPE·--------'~~------ fee~ m.s.l. ]i 

HEIGHT OF PIPE ABOVE LAND SURFACE. ___ 1~.~2 _____ feet 

••••• ELEVATION 

••• ELEVATION LAND SURFACE DATUMc_ ___ c-1±0~.6~1 _____ feet rn.s.l. I 
ELEVATION OF STATIC WATER LEVEL 

DEPTH TO WATER ELEVATION 

1944-1952 22.4 

19 Aug •• 1970 11.20 0 61 

20 Oct., 1970 10.70 Lll 

Apparent Areal Draw~d~oQw;no========== 21.79 feet 

FORMATION NAME - UPPER HAWTHORN 

••..• ELEVATION TOP OF FORMATION. ____ ~~c_ ____ _ feet m.s.l. 

••••• ELEVATION OF CASING POINT·-----~""'·~---- feet m.s.l. 

PRODUCTION CAPABILITY 

200 ESTIMATED PERMEABILITY ________ ~~---gpd/sq. ft. 

18 000 ESTIMATED TRANSMISSIVITY __ ~~~~---gpd/ft . 

0.01 ESTIMATED STORATIVITY ______________ __ 

9,0 EST. SPECIFIC C~PACITY'--------~~---gpm/ft. 

360 YIELD POTENTIAL'---------------"~---gpm 

800 TOTAL DISSOLVED SOLIDS. ________ ~~---mg/1 

225 CHLORIDES·--------------------~~--~mg/1 

- 223 •.... ELEVATION OF BOTTOM FORMATION, ______ =-~~----- ______ feet rn.s.l. 

WELL DIAMETER'--------------------~---inches 

METHOD OF DRILLING. ____ -'C~A~B~LE~-~TOO~~L __________ __ 

LE - 224 ••••• BOTTOM ELEVATION OF TEST HO '------'==------- .::eet. m.s.l ~ 

------------------LAYNE-WESTERN COMPANY. :,'..:C.-···---! 



~ 
L 

- ----- ---------------=. 

Contract Name Florida Cities Water Company 
FCW 6-70 

'CJ~ob~N~o·c================================c_D~a~to~J~u~1'y~,~1"9~7~0'===~ lfNO 
T<ST HO.O 

City Ft. Myers 

Location of Test Hole East side of 
end of Gorham Avenue 

~7.1: ~ Sec.~ofT 45 S 

R 24 E L ee Co., F on 

From To 

1 4' sand 
-

4 10 Rock 
10 30 Sand, shell 

30 50 Shell 

50 70 Green cla 

70 90 sand 

on 100 Green clav sand 

105 120 White sand 

120 140 Bl ek od 

' "" 
,, 

160 200 White rock 
200 220 Black sand 

220 Tot a depth 

-

State Florida _ Marvin Miller 

E Elevation of Test 
Hole 15.1 {16.16 top pipe) 

Static Water Level 9. 73 (below T. pipe) 

Measured Hours After Completion 
a 

Description of Strata Water Bearing 

-- ·- " - ·-

' 
' 

20 oor 
10 . none 

40 lgood -r-
20 , poor -r-
I -

-- -· 

Remarks: 
Cas~ng - 2" d1ameter p1pe 147 feet in depth 
Test 13 seconds - 5 gallons 23 gpm with shallow lift pump 

WICHITA ' GARDEN CITY o liBERAL o t<;ANSAS CITY • DENVER • OMAHA • AMES o ST. LOUIS • AURORA 

~--~ 

,L- ___ _j 
"'--- _j 

TEST HOLE EVALUATION DATA 
IDENTIFICATION NUMBER FC!i'C 6-70 

.•••• ELEVATION TOP OF PIPE'--------------~~1~6L_ ____ __ 

HEIGHT OF PIPE ABOVE LAND SURFACE'-----~·~-~S~Oc_ ____ __ 

••• ELEVATION LAND SURFACE DATUM•----------'1~5~-~6~6c_ ____ __ 

ELEVATION OF STATIC WATER LEVEL 

DEPTH TO WATER ELEVATION 

1944-1952 22.1 

19 Aug., 1970 9.73 

20 Oct., 1970 8.96 7 

Apparent Areal Drr~a~w~d~o~w~n~==== 

FORMATION NAME - UPPER HAWTHORN 

••••• ELEVATION TOP OF FORMATION•----------=-9~0 __________ __ 

.•••• ELEVATION OF CASING POINTc __________ ~-~13~2£_ ______ ___ 

PRODUCTION CAPABILITY 

fee;:: n:.s.:.. 

:ee:: rr .. s _j__ 

ESTIMATED PERMEABILITY< _____ ~l~9~0 ______ gpd/sq. ~~. 

ESTIMATED TRANSMISSIVITY 7 600 gpd/ft. 

ESTIMATED STORATIVITY ______ ~0~-~0~1 ____ _ 

EST. SPECIFIC CAPACITY ______ ~3~.8~ _____ gpm/ft. 

YIELD POTENTIAL, ____________ _!15~0[_ ____ gpm 

TOTAL DISSOLVED SOLIDS·------~3~8~0~ __ ---mg/l 

CHLORIDES; __________________ _J7~5c_ ____ mg/l 

•.... ELEVATION OF BOTTOM FORMATION< __ ~_Jl~8~5 ______ __ :ee.: :r.s.:.. 

WELL DIAMETER< __________ 2!!_ ___ inches 

METHOD OF DRILLING; __ ~C~AB~L~E~TOO~L"--------------

••••• BOTTOM ELEVATION OF TEST HOLE>_-"~~L_ _____________ ;:62 

-------------i....AYNE-WESTERN CCMPAN". :-..:c.------

L __ __ __.j J ' J 



TEST HOLE REPORT 

fiwne-Ulestern Company, Inc. 
WATER SUPPLY SERVICES SINCE 1924 

TEST DRILLING , WATER WELLS , PUMPS 

Contract Name Florida Cities Water Company TEST tiOLE I Job No. 

City Ft. Myers 

Location of Test Hole Warren Bros. Tar 

plant. Gladiola Drive 

R 2 4 E Lee Co., 1 id F or 

From To 

1 10° Rock 

10 '" 0• ". 
•n <? Shell 

52 70 Green clau 

a 

70 84 Green clay and sand 

84 90 White sand 

90 110 Green sand 

110 122 Blue clav 
122 130 White rock 
130 "" ven '"' 

_l5_<l.__c L_ 205 White rock 

205 230 Green clav 
230 Tot 1 death 

I 

' 

Remarks: 

Date July, 1970 
No. 

FCW 7-70 

State Florida Driller 
Marvin Miller 

m Elevation of Test 
Hole 4, 7 feet msl (5. 76 top pipe) 

Static Water Level --'.+~7~·~8'--'(~F~l~ow.::.:i=n~g~) ___ _ 

Measure~~u~g~u~s~t:_"~7~0._Hours After Completion 

~s<:ription of Strata Water Bearing 

---

' 
--+--- .... 

8 I qood 

20 I ooor 

55 I oood 

25 none 

Casing - 2M diameter pipe 126 feet in depth 

Flowing well 2-1/4" head - flowing approximately 30 gpm 
;;; LW-62 WICHITA • GARDEN ClTY • LIBERAL o KANSAS CITY o DENVER o OMAHA o AMES o ST. LOUIS o AURORA 

I 
I I ___ _ 

TEST HOLE EVALUATION DATA 
IDENTIFICATION NUMBER FCWC 7-70 I 

•..•• ELEVATION TOP OF PIPE'--------------~nL--------- fee:: 
! 

tn.3.l. \ 

I 

m.s.l.1 
HEIGHT OF PIPE ABOVE LAND SURFACE• __ --~O~.~·~Oc_ ______ __ feet 

••• ELEVATION LAND SURFACE DATUMc_ ______ -"4~.86~---------- feet 

ELEVATION OF STATIC WATER LEVEL 

DEPTH TO WATER ELEVATION 

1944-1952 21.0 

19 Aug.. 1970 + 7.8 13.56 

20 Oct., 1970 + 4.41 10.17 

Apparent Areal Dra~w~d~o~w~nc_ ______ __ 7.44 feet 

FORMATION NAME - UPPER HAWTHORN 

•••.• ELEVATION TOP OF FORMATION' ... ---------=~1~1~7 ________ __ feet m.s.l. 

••••• ELEVATION OF CASING POINT'-----------=~12~1!_ ______ __ feet m.s.1. 

PRODUCTION CAPABILITY 

ESTIMATED PERMEABILITY. ______ ~2~2~5>_ ____ ~gpd/sq. ft. 

ESTIMATED TRANSMISSIVITY 10 800 gpd/ft. 

ESTIMATED STORATIVITY 0 1 

EST. SPECIFIC CAPACITY ______ Q5~.4i_ _____ •gpm/ft. 

YIELD POTENTIAL, ____________ ~JL ____ ~gpm 

TOTAL DISSOLVED SOLIDS, ____ -"1~9~0~0!_ ____ ~mg/l 

CHLORIDES, __________________ ~6~6~6c_ __ -"mg/l 

•.... ELEVATION OF BOTTOM FORMATION __ -=--1~9~9~------- feet rn.s.l. 

WELL DIAMETER. ________________ -"2._ _____ inches 

METHOD OF DRILLING; __ _,C~AB~LE~-T~OO~L<--------------

••••• BOTTOM ELEVATION OF TEST HOLE'---=-~2~2;!;5>--------------.:::ee·;: m.s.l 

------------LAYNE-WESTERN COMPANY. ;,·~c.-··----· 



Contract Name 

Job No. 

TEST HOLE REPORT 

l!wne-/Uestern Company. Inc. 
WAT~R SUPPLY SERVICES SINCE 1924 

TEST DRILLING • WATER WELLS o PUMPS 

Florida Cities water company 

r 
TEST HOLE 

No FCW-8 
Date 

City Ft. Myers State Florida Driller Marvin Miller 

Location of Test Hole ----------m Elevation of Test 
Hole 10.7 

Static Water Level------------
~ m'L_Ji Sec.~ofT 45 S 

Measured ______ Hours After Completion 
R 2 4 E Lee Co., Florida 

From To Descriptio11 of Strata Water Bearing 

0 9' sand 

9 11 Rock 

ll ?< .~ 

--<L_ r---1Q_ Shell, coarse _§l_~l)d •.• -- ---- -------

40 50 Clay and shell 

50 78 Clay 

78 80 Hard oan -- ----- -

Rn "' o, .~ 
-- - ·----

_1_2_2_ _ _ _132 __ ·-- ____BJ...a.ck.___she J 1 and coarse sand 10 fair 

132 142 --- Clay and coarse sand 10 looor 
).,_4_?_ -- _152 clay cm_d shell __ ---- 10 oor 

__!__~ . J-_68 Shell and limestone 16 qood 

!_§__~ _ _ l]Q__ Hard ean 2 !none 
··--

212 .llJl <hell ~ '- · *-~"_o_"" 212 232 Shell with clav 20 !poor 

'" ?An "' •hell ' 8 !none ---
I 240 Tot a deoth 

-----~--

____ , __ 

i 
________ , _______ 

------- -----
Remarks: 

Cas~ng - 2" d1.ameter pipe 126 feet in depth 

Test (4.5 sec. - 5 gallons) 67 gpm with shallow lift pump 
:::j LW-5~ .WICHITA • GARDEN !;lTV • LIBERAL o KANSAS <;lTV o DENVER o OMAHA • AMES o ST. LOUIS o AURORA 

L L 
r 
L. L. - _ _J 

TEST HOLE EVALUATION DATA 
IDENTIFICATION NUMBER FCWC 8-70 

•..• ,ELEVATION TOP OF PIPE•--------------~1~1~.5~7'--------

HEIGHT OF PIPE ABOVE LAND SURFACE, ______ O~.~·----------

••• ELEVATION LAND SURFACE DATUMc_ ________ ~1~0~·~7~7 ________ _ 

ELEVATION OF STATIC WATER LEVEL 

DEPTH TO WATER ELEVATION 

]944-1952 21.5 

14 Aug • . 1970 3.65 7.92 

20 Oct., 1970 4.20 

:ee";:m.s.:. 

:ee-::: rn.s.1. 

Apparent Areal Dra"w<d•o"w"""~---- 13.58 feet 

FORMATION NAME - UPPER HAWTHORN 

••••• ELEVATION TOP OF FORMATION-------------=-1~1~1!_ ______ __ :fee-::: :r .. s.l. 

• .•.• ELEVATION OF CASING POINT ____________ ~-~1~1~5L_ ____ ___ :ee:: :r .. s.:. 

PRODUCTION CAPABILITY 

ESTIMATED PERMEABILITY ____ -"2~1~0"-______ gpdlsq. 

ESTIMATED TRANSMISS IVITY"1~4i-"3~0~0!!._ ___ qpd /ft. 

ESTIMATED STORATIVITYc ____ _J0~.~0U1"------

EST. SPECIFIC CAPACITYc ___ L7~.~1 _____ gpro 1ft . 

YIELD POTENTIAL·-------------"~-------gpm 

TOTAL DISSOLVED SOLIDS, __ -'o1=1~0~0 _____ mg -'1 

CHLORIDES•-------------------~3~6~0c_ _____ mg/1 

•.... ELEVATION OF BOTTOM FORMATION• __ _:-_-2~0=1 ________ _ 

WELL DIAMETERc _________ _;2~ ___ inches 

METHOD OF DRILLING•--~C~AB~LE~=-£TOO~~L ______________ __ 

••••• BOTTOM ELEVATION OF TEST HOLEO __ ~~tL--------------

; - --· -------- ---------------A..YNE-WESTER~ C.:'V?.;'"\.' 

--" _j 



Contract Name Florida Cities 

Job No. 

City Ft. Myers 

TEST HOLE REPORT 

&!Jne-IUestern Company, Inc. 

Water 

WATER SUPPLY SERVICES SINCE 1924 

TEST DRILLING o WATER WELLS o PUMPS 

C-mpany 

Date July, 1970 
No 

TEST HOLE 

FCW 9-70 

State Florida Drillel!arvin Miller 

Locabon of Test Hole __ W~1=n~k~1:"e'::"r_..an .... d __ 

College Parkway 
Elevation of Test 
Hole 6.6 (8.46 feet top pipe) 

Static Water Level 3.02 (T. pipe) 

24 E Fl ·a 
MeasureSuqust '70 HaUl's After Completion 

R Lee Co., orJ. a 

From To Description of Strata Water Bearing 

1 21' Sand 

21 34 Sand and shell 

34 40 clav and shell 

40 74 clav 

74 76 Clav and shell 

76 77.5 Rock 

77 5 80 Hard nan 

_BD~~ 90 S"nd. •h•ll od ol 

on "" <• ... ... " _, 
120 130 Shell sand and c1a 

'" ' Shell 1 · '" 189 192 Limestone rock 3 lqood 

'n? lnA Clav <hell and <ano 

198 201 Limestone rock 3 ood 

201 211 Shell limestone 10 ood 

211 226 Shell and clav 15 -~ 
226 228 Clav with fine shell 

228 229 Hard rock ' none 

??n ~n• .... .-
Remarks: 

cas1ng - 2" d1ameter p1pe 126 feet in depth 

Test ~ seconds - 5 gallons) 60 gpm with shallow lift pump 

;» LW-62 WICHITA • GARDEN CITY • LIBERAL • KANSAS CITY o DENVER o OMAHA • AMES o ST. LOUIS 0 AURORA 

••••• ELEVATION 

TEST HOLE EVALUATION DATA 
IDENTIFICATION NUMBER FC!C 9 70 

TOP OF PIPE, _______ _!8~·c!4~6c__ __ _ 

HEIGHT OF PIPE ABOVE LAND SUR.FACE, __ _,l~._;;5c__ ___ _ 

••• ELE~TION LAND SURFACE DATUM•-----~·~··~·~---- ieet. :t.3. 

ELEVATION OF STATIC WATER LEVEL 

DEPTH TO WATER ELEVATION 

1944-1952 22.0 

14 Aug., 1970 3.02 

20 Oct. 1970 ·~~~3~-~6~0== Apparent Areal Dra~down 16 56 fMt 

FORMATION NAME - UPPER HAWTHORN 

••••• ELEVATION TOP OF FORMATION _____ -"o-~'---------- feet Dl. s .l . 

.•••• ELEVATION OF CASING POINT'------~~L_ ___ ___ feet m.s.l. 

PRODUCTION CAPABILITY 

gpd/sq. ESTIMATED PERMEABILITY _____ 2~2~0.__ ft. 

gpd/ft. ESTIMATED TRANSMISSIVITY __ ~15~9~0~0L__< 

ESTIMATED STORATIVITY ____ ,!O~.~O~lc__ 

EST. SPECIFIC CAPACITY'----------'""--gpm/ft. 

YIELD POTENTIAL·----------'3~2~0L__ gpm 

• TOTAL DISSOLVED SOLIDS• ____ _,8~5~0"-._ mg/1 

CHLORIDES; __________ _12~8~5c__ mg/1 

•..•• ELEVATION OF BOTTOM FORMATION•---~~2£19~-----ieet m.s.l. 

WELL DIAMETERc __________ _.2c__ inches 

METHOD OF DRILLING; ___ ~CAA8LE~~-~TOOn!nL._ ____ _ 

••••• BOTTOM ELEVATION OF TEST HOLE, __ _.:-:._2~2"'2~------ !'eet :n. s .1 

~----------------LAYNE·WESTERN COMPANY. :~..:C.----
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TEST HOLE REPORT 

~ ____ /iw-_a=_'n_e_--'!:-,~·7:~~;;~~:~~;~~~g.lnc. 

Contract Naro Florida Cities Water Company TEST HOLE 

No. FCW 10-70 
Job No. Date July. 1970 

City Ft. Myers State Florida Driller Marvin Miller 
... 

Location of Test Hole Ft. Myers sJ.de of 
Cape Coral bridge 

Elevati9n of Test 
Hole b.S feet mal (7.80 top pipe) 

~-J4 m!_ __ J{ Sec.___!§__ ofT 45 S 
Static Water Level 3 • 27 {T. pipe) 

Measuref:ugust ' 70 Hours After Completion 
R 24 E Lee Co, Flo ·a n a 

from To D~scriptian of Strata Water Bearing 

1 10' sand 

10 20 Sand and shell 

20 30 Sandv clav and shell 

30 60 Clay and shell _30 none_ . 

60 85 Sandy clay " 
85 104 cla ·~ shell 19 none 

.W.4 122 Sand and fine shell ~~L poor 

122 128 sand shell and clav 6 poor 

128 114 ~1' e> ''' and shell 6 gQQ.r 
.l34_ no "' '~ .•. , .. "' 5 poor 

.ll!! 236 Shell water rock with sand 97 ~ 236 239 Clav and shell 3 none 

239 241 cl, ., shell 2 none 
241 Tot deeth 

. 

' 

I 

Re,arks: 
casing - 2~ diameter pipe 126 feet in depth 

Test 0 seconds - 5 gallon$ 43 gpm with suction lift pump 
WICHITA 0 GARDEN CITY • LIBERAL o KANSAS CITY o DENV!';R o OMAHA o AMES o ST. LOUIS 0 AURORA 

r-·-
'. L L ·-··-·-' 

•••• ,ELEVATION 

TEST HOLE EVALUATION DATA 
IDENTIFICATION NUMBER FCWC 10-70 

TOP OF PIPE _____________ 7L·~8~0<_ ______ ___ feec m.s.l. ~~ 
HEIGHT OF PIPE ABOVE LAND SURFACE __ _j~L_ ___________ feet 

••• ELEVATION LAND SURFACE DATUMc_ ____ --~6~,8~0"----------- feet m.s.l. I 

I 
ELEVATION OF STATIC WATER LEVEL 

DEPTH TO WP.TER ELEVATION 

1944-1952 22.0 

14 Aug., 1970 3.27 4 3 

20 oct., 1970 5.34 2 46 

Apparent Areal Dr~a~w~d~ow~•'-------- 17.47 

FORMATION NAME - UPPER HAWTHORN 

.,,.,ELEVATION TOP OF FORMATIONo ___ __:-,._,1,;2.!_7 _______ feet m.s.l. 

,, ••• ELEVATION OF CASING POINT __________ =-.. "------------ feet m.s.l . 

PRODUCTION CAPABILITY 

ESTIMATED PERMEABILITY _________ 1~8~0L_ ___ gpd/sq. ft. 

ESTIMATED TRANSMISSIVITY __ -=1~5~6~0~0--__ gpd/ft. 

ESTIMATED STORATIVITY ________ ~0~-~0~1'----

EST. SPECIFIC CAPACITY ________ 7Lc,8o_ ___ ogpm/ft. 

YIELD POTENTIAL, ______________ ~3~1~0c__gpm 

TOTAL DISSOLVED SOLIDS ______ _!10~0~0"----'mg/l 

CHLORIDES ____________________ ~3~5~1 ____ ,mg/l 

•.••. ELEVATION OF BOTTOM FORMATION, ____ _o~2~29<------ fee-.: m.s.l. 

WELL DIAMETERc ____________________ ~2 ____ inches 

METHOD OF DRILLING·----~C~AB2L~E~-~TOO~~L<------------

••••• BOTTOM ELEVATION OF TEST HOLE. ____ ~'-'""'------------ :::ee·,: ::t. :o: .l 

-----------------------LAYNE-WESTERN COMPAN'.'. ;,·.:c.···-···--·-· 

j 



Contract Name Florida Cities water Company TEST HOLE 

I No 
FCW ll-70 

Job No. Date 

City Ft. Myers State Florida Driller Marvin Miller 

Location of Test Hole --------- EHE Elevation of Test 
Hole 7.4 feet msl 

_S_W __ M __ S_E __ M_S_o_c __ 1_4 __ of_T __ 4_5_S ___ ' ~ 
Static Water Level-----------

Measured Hours After Completion 
R 24 E L Fl "da ee Co., on 

From To ~sctiption of Strata 

Fill 

1 4' sand 

4 6 Rock 
6 16 Sand 

.-1_6 26 Sand shell & Clav 

26 36 Shell & clav 

" 65 _Green clav 

65 66 Rock 

66 74 sand and clav 
74 75. _..Rock 

. ...15.._ - :).22 - S_<mfl 
_!<£..._ t--·140 Shell 

liD._ 

U? 

1 CR 

170 

178 

1 "' 
107 

232.. 
Remarks. 

-~= -- ""0'' e> 

'"0 """" 
170 Soe1 1 cook 

178 shell 

185 Shell with gray clay 

187 Shell rock ,, 
""'" 

"" •1 ~c •1 dep_th 

Casing - 2" diameter pipe 126 feet in depth 
No test - water too low for suction lift pump 

Water Bearing 

·- f-----

. f----

1 47 poor 

J.1s . I Fair 
1 

2 ood_ 

2~- fair 

2 aood 
8 fair 

--
7 poor 

2 good 

45 q od 

4 n ne 

~ LW·62 WICHITA • GARDEN CITY • LIBERAL • KANSAS CITY • DENVER • OMAHA • AMES • ST LOUIS • AURORA 

TEST HOLE EVALUATION DATA 
IDENTIFICATION NUMBER fCJC 11-70 

• . . • • ELEVATION TOP OF PIPEc_ _____ _,8~-~·~lc_ ______ fee~ m.s.l . 

HEIGHT OF PIPE ABOVE LAND SURFACE, __ _,l~·~O'------- feet 

••• ELEVATION LAND SURFACE DATUM'-----~·~·~·~1"------- feet m.s.). 

ELEVATION OF STATIC WATER LEVEL 

DEPTH TO WATER ELEVATION 

1944-1952 21.9 

20 Oct. 1970 30.98 

Areal Drawdown 

FORMATION NAME - UPPER HAWTHORN 

••••• ELEVATION TOP OF FORMATION. ____ ~-~6~7 _____ _ feet m.s.l. 

...... ELEVATION OF CASING POINT ________ -"·~1~1~8 ________ ___ fee-:: m.s.l. 

PRODUCTION CAPABILITY 

gpd/sq. ESTIMATED PERMEABILITY ________ ~2~0~0c_ __ :Et . 

gpdlft. ESTIMATED TRANSMISSIVITY ____ l~0~2~0~0~--' 

ESTIMATED STORATIVITY ________ ~O~·~O~l"---

gpm/ft. EST. SPECIFIC CAPACITY ________ ~5~-~le---' 

YIELD POTENTIAL·---------------2~0~5<---gpm 

mgll TOTAL DISSOLVED SOLIDS·---------------' 

CHLORIDES ________________________ ___ mg 11 

•...• ELEVATION OF BOTTOM FORMATION _______ -~2~2~4._ __________ __ :.::e:: :r .s.-. 

WELL DIAMETER'------------------~---inches 

METHOD OF DRILLING CABU-TOQL 

••••• BOTTOM ELEVATION OF TEST HOLE ______ ~U>----------- :<· ~-·. . ~ 

---------------:....AYNE-WESTER:-.- CC"-'.P-\"\.' ',: 



MISCELLANEOUS >'lELL LOG - CYPRESS LAKES WELL FIELD 

Contract Name Florida Cities Water Company TEST HOLE 

3-D No. Job No. Cypress Lakes Well Date 

City Fort Myers Beach 
State Florida 

Driller Marvin Miller 

Location of Test Hole ----------
East of Storage Reservoir Hole _______________ _ I§ Elevation of Test 

-------------------. StatJ.c Water Level ____________ _ 
___ )( ___ 7;l" Sec. ___ ofT ____ _ 

Measured ______ Hours After Completion 
R Co., 

From To D~scription of Strata Water Bearing 

0' 0'6' Toe soil 

0'6' 7 Boulder and sand 

7 18 Marl 

'" " "' 
Ve11 ,, ; -

78 90 Green clay 

90 124 sand clav 

124 182 White rock and shell 

182 95 White clay 

195 220 Rock and shell 

220 __?__~--· r--Yellow clay and shell 

230 

Remarks: 

~ lW-62 

235 Yellow clav 

Total depth of dr:l l J ing 

-

Casing is 8 inch diameter pipe 137.5 feet in depth 

WICHITA • GAROEN CITY o LIBERAL o KANSAS CITY o DENVER o OMAHA o AMES o ST. LOUIS 0 AURORA 

L 
~-~ 

L __ 

MISCELLANEOUS WELL LOG - CYPRESS LAKES WELL FIELD 

TEST HOLE Contra_ct Name Florida Cities water Company ~ I 
Job No. Cypress Lakes Well Field Date L_~N:o:·=~l~-~·::===--J 
City Fort Myers Beach State Florida Driller Marvin Miller 

Location of Test Hole 
1300 feet south of well 2 c Hole _______________ _ g Elevatwn of Test 

Statl.c Water Leve1_~5'-' 8"-"--------
_ __ )( ___ 7;l" Sec. ___ ofT ____ _ 

Measured ______ Hours After Completion 
R Co., 

From To D..s<'ription of Strata 

0'0' 0'3" ~op soil 

0'" "' " "' 
6 '6' 17 Marl and ehell 

17 32 Light green clay 

37 SR noee ,, ; 
__2lL_ 67 Liaht oreen clav 

' _§J__ 106 Sandy clay 

106 109 Green clay 

109 DR noe ,, ; .... ehe11 

128 141 Shell rock 

141 184 S_b.§!ll with white clay 

184 228 Grav clav with shell 

228 230 Green cla 

230 Total depth of drilling 

' " R.ewarks. Set 137 10 of 8 1.nch d1.ameter p1.pe for cas1.ng 
Initial test was 35 gpm 
Well shot with dynamite near 140 feet to increase yield. 

Water Bearing 

lO none 

13 fair 

43 poor 

44 none 

---' 
_. 

LW·62 WICHITA • ClARO EN CITY • LIB~RAL • KANSAS CITY o OENVER • OMAHA • AMES o ST. LOUIS 0 AURORA 

0 ' ' 
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Aquifer Tests 

In the final report of the test well program for the Cypress 
Lakes well field prepared by Bennett & Bishop, consulting 
Engineers of Sarasota, Florida, they report their study of 
data obtained prior to any pumpage, gave a minimum trans
missivity of 12,000 gallons per day per foot width of 
aquifer and a storage coefficient of 0.0008 to be the best 
average for the test wells. They also report, "Based on 
this graphic representation, it appears that a safe with
withdrawal of wells in the area can be made on the basis 
of 12 hours withdrawal and 12 hours recharge at a pumping 
drawdown for each well of approximately 20 feet, giving 
maximum drawdown in a series of wells of approximately 
35 feet. The withdrawals have been determined on the basis 
of an average yield per well of 125 gpm • " The present 
(1970) areal decline of static water level in the vicinity 
of the well field is 44 feet. 

A short eight (8) hour pumping test was conducted upon 
completion of drilling of Cape Coral Well No. 9, by Layne~ 
Atlantic Company. The analysis of drawdown indicated the 
transmissivity of the Upper Hawthorn of this well after 
acidizing was nearly 20,000 gallons per day per foot width 
of aquifer material. 

A short test was conducted on Cape coral Test Well No •. l 
north of Pine Island Road, which indicated a formation trans
missivity of 5,180 gallons per day per f·oot width of material. 
The production potential in this area was much lower than in 
other areas of Cape Coral but yields up to 150 gpm are still 
possible. Later a 72 hour test with recovery measurements 
was made on this same well. No unusual ·or severe negative 
boundary conditions were revealed in the data. The maximum 
safe yields of this well was computed to be 175 gallons per 
minute. This well was drilled with cable tool equipment and 
was stimulated with dynamite at the 170 foot level and also, 
acidized. This well was located in the tightest, least per
meable area of the Upper Hawthorn aquife4 as expected, but 
obtained the best quality of water available in the area. 
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Cape Coral Test Well No. 2, located north of Pine Island 
Road, was a 10 inch diameter well, drilled by the reverse 
rotary method, using air lift pumping within the drill 
stem. No acid treatment nor dynamite was used on this 
well. The specific capacity observed was 2.6 gallons per 
minute per foot of drawdown. The review of the well log 
suggests the formation could be slightly better and a 
significant increase in specific capacity should be 
obtained by acidizing this well at some future time. 
The water quality is acceptable and should be stable with 
many years of use. The suggested safe yield of thls well 
is also 175 gallons per minute even though the well was 
tested at a pumping rate of 225 gallons per minute with 
87 feet of drawdown. .It is recommended that the pump 
setting should be at least 120 feet below land surface. 
All these wells in the Upper Hawthorn formation after 
two to three years of use, should be .acidized and then 
cleaned to their original depths. 

q 
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SEMI-LOGARITHMIC 
4 CYCLES X 70 DIVISIONS 

KEUFFEL & ESSER CO. 

46 6012 
!IIAD£ IN U.S.A. o 

100 
DISTANCE FROM TEST PUMPING WELL IN FEET 
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LAYNE--ATLANTIC C<MPANY 
WELL TEST DATA 

Work Order Number 52001 Customer ___ G_._A_.c_._u_t_i_li_t_i_e_s_·_co_rp...:_._c_ap:....e_c_o_r_a._l __ well Number __ 1_0 

STATIC WATER LEVEL BEFORE PUMPING Feet 
2 ,. 6" Inches __ _ 

PUMPING TEST BEGAN __ 
1
_
0

_'
0
_
0
_.0 1 CLOCK AM..:_ PM DATE September 25, 1970 196_ 

YIELD IN 
TIME GALLONS PER MINUTE DRAWDOWN PUMPING LEVEL DATE 

10:00 AM RPM GPM . 

11:00 AM 250 90 93 Sep. 25, 1970 
. 

12:00 NOON 250 90 93 " 

I :00 PM 225 . 86 . 83 " 
. 

· 2:00 PM 225 87 90 " 

3:00 PM 225 87 90 " . 

. 

4:00 PM 225 87 90 " 

5:00 PM 225 87 90 " 

6:00PM 225 87 90 " 
---~·- . 

k 
::1 

.<:: ...., . P.• ...., 
~ 

..... Lll 

"" ::l'l:J 

"" VJ..-< . 
I "' 

...., 
0 "" k .... - . 

"" o3> k ..... 0 c. "' ..... 
...., 

"" ... 0 o3> .... 
0 t) ::"8 .<:: N ·-.... . .. "' 0 
Ill "" 00 "' .... ... . "' .... "' "' >,..-< .0 . 

1;-~ 
Q) <1! u 

> .,. 
"'"' ....... 1;- ... . .... N ..... ..... .... Q) ""' .... k E-< 

0 u..c: § k k k ..c:v :;: 
o3> . • Ul "" bil,O 

"'~ o3> "'·. . " "" "'"' . I I p. <.0 
u 0 <>< .-<N ..... ..... ...... o3> o3> Q) .. t:: .. ;i': ...... tf.l z .,_.( ..... ..... >,.-. ... >, ... ..,~v>. P~ gf Lll 
~ ...,-< • k k Q) <1.1 ro dl·r-1 m ...... .... ~ <1! "' N 

"" (/) o3> Q) .....t..C:,.C:.-1.t:::..C:: ... ..C:: ,;t: •l"'f f..t •M : .0 N"tl 

(/). ~ ~ iHl ·1"'1 U) U) u U') ~ (.!) :3: ~ ....1 b.O b.O 0 v .,. 0 k .-<(/) I p. 
u.J ... 0 . '<tO"\ o3> v· "' Q) Q) Q) • • • . • v • •O 00 g. ..... "''"" ""' 

.,. ...,.., ......... ~ ~ ~ ~ 
.,.., >-2l""' Ill 

E-< "'"' > P."' p. p, 0..·1""1 •r-1 •rl .. .... 
"' 0 

.<:: !:l t) ..... 0 ..... "'"" Q) o3> 0~~.&:'"'''"'''"'''"' .... ~ ......... ... 
--'U •o:> ~ "'"' £-o ....,.. ~ ..J ....:l· ....1 --' U--' ·o ...... 

::0 
O.-< 

~ Ill:;;! 
. ,..;. "' ..C:""' 

0 0 .. - o3> 
ko< "" I z .. ., - ""' N QO~ 
<1>0 "' ""' Q) 0t.ni.J')00lf'IU')t.n 0LI)O')t.n '"' o3> 

•,.>.-U k '"''"' Q),.C: 1""'1..-I.NNr')"'=t\01'-. t-4...-1.-IN N ... u """"' u"'- c. 
J ·g t:: .:::l ....t ...... """" ........... NNNN .... "' .... Q) 0 

"" ' I I I I I I I ' I I I ... 2l ... ... 
< ·~ ..... .. "' 00lf'>Lf')00t.nt.n t.n0t.I')O\ .. Ill p. . ... 8 Q) Q) ....... P"4 ...... NNti')-oo::t\O t"--...-l.....t.-4 Jl8 ... Q) 0 
<.0 u.. u (/) c. VJU. "'"" r-1 ........... I""''NNN "' E-<E-< 

196_ PUMPING TEST COMPLETED ::-:-':6':'::'::00':'=:-:-C::.O'CLOCK AM PM X DATE _ _::S:.;;e:Jep;.!.•-~::.:~5::,.,._,1:.::9..:.7;;:_0=:::::::-:--
STATIC WATER LEVEL THREE MINUTES AFTER TEST COMPLETED FEET INCHES ----
STATIC WATER LEVEL SIX MINUTES AFTER TEST COMPLETED FEET INCHES 
USF. l\M~K OF PAGE FOR REMARKS. OPERATOR Don Bridr,eman 



WATER QUALITY DATA 

It appears from the data on ·the quality of water in the 
Upper Hawthorn formation, that the original content was 
about 80 parts per million. The best quality of water 
is found in areas of tightest formation that have not been 
contaminated by the flow of water from lower formations 
through abandoned wells. 

The best quality of water found in the vicinity of the 
Cypress Lakes well field was located in this section of 
land directly north of the present plant location. The 
yield potential of this area is also satisfactory so that 
several additional wells could be constructed in this area 
to supplement the supply from existing wells. A mile to 
the south of the present well field, water qual.i±: y of 
approximately 700 parts per million of chlorides has 
apparently existed for many years. Water levels above land 
surface are still encountered in this area, resulting in some 
flowing wells.~i A complete listing of the water quality data 
analyzed from samples obtained from test wells in the vicinity 
of the Cypress Lakes well field, are enclosed in their entirety. 
A summary of water quality data of the Cape Coral test wells 
and miscellaneous wells in the Cape Coral vicinity are also 
enclosed for their information. 
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O:rla.:ndo La.bo:ra.to:ries, Inc. 

P. 0. Box 8025A • Orlando, Florida 32806 • 305 424-5606 

WATER ANALYSIS REPORT ANALYTICAL LABORATORY DIVISION 

Report to: _jl,.aaynyne<LW.w<eos•t"e"ronuC<o,.~------- Appearance: _ Cle~--

Date: __ J~u~n~e"-'2~4,.,_~1~9~7~0'--------- client 
Sampled by: ---~---~ 

Sample Number: --~3>7ll1>4 _________ _ Identification: !_est well #1 Nor_t}1 Pin!'! ~!3:· Rd. 
100 gmp after re-drilling(GAC Utilities) 

METHODS 
This water was analyzed using methods adapted from "Stondord Methods for the Examinatio" of Water and Wastewater," Latest Edition, APHA, AWWA and 
WPCF. 

Dot.rminolion 

Total Dissolved Solids,@ 105°C 

Total Hardness, as CaCO;o 

Calcium Hardness, as CaCO, 

Magnesium Hardness, as CaCO:~ 

Calcium, as Ca 

Magnesium, as Mg 

Alkalinity (Phenolphthal.!in), as CaCO" 

Alkalinity (Total), as CaCO" 

Carbonate AIValinity, as CaCO,. 

Bicarbonate Alkalinity, as CaCO,. 

Hydroxides, as OH 

Carbon Dioxide, as CO" 

Carbonates, as CO, 

Bicarbonates, as HCO, 

Chlorides, as Cl 

Iron, as Fe 

Manganese, as Mn 

RESULTS 

P-P·"'· 

__MQ__ 

270 

_lll)_ 

120 

____fiQ__ 

29 

__lili__ 

0 

______Q__ 

______Q__ 

Detorminoli<ln 

Sulfate, as SO, 

Fluorides, as F 

Copper, as Cu 

Phosphate (Total), as PO, 

Color, Standard Platinum Cobalt Scale 

Odor 

pH (Laboratory) 

pH; 

Stability Index. 

Saturation Index 

Turbidity, Silica Scale 

p.p.m. 

5 

1.0 

_ • ._6 

0 

0 

6.9 

7.0 

7.1 

-0.1 

0 

"'""'"-.dm~/1~--~ ~-, __ -'-.. __ ..... -ch~~"='""-Y ..__.,-
[To 'onvert ppm to 9"ino per gallon, divide ppm by 17.1) 

INSPECTIONS, ANALYSIS, QUAliTY CONTROL. RESOARCK & DEVElOPMENT IN MICROBIOLOGY. BIOCHEMISTRY & CKEMISHY. 

P. 0. Box 8025A • Orlando, Florida 32806 • 305 424-5606 

WATER ANALYSIS REPORT 

Report to: ~aY:~!-Atlantic Co. 

Date: __ Septepiber 30, 1970 

Sample Number 3918 

Total Dissolv.,U ~olid>, "' 105 C 

c,Jr.,uul H.l!dtH 11 ,' (",,( ''= 

Calcium, as Ca 

Magnesium, as Mg 

Alkalinity (Phenolphthaleir.), ,, 5 CaCO, 

Alkal1nity (Total). as lM:O 

Carbonale Al~alintly, .1s ( dl() 

Bir_;,rbunale AIJ.-,,I 1111 ty, "'· 1 ,1( fJ 

Hydroxides, <l> (JH 

Carbon Dioxide, as CO" 

Carbonates. as CO, 

Bicarbonates, as HCO: 

Iron, '''• Fe 

Manganese, as Mn 

P·P·"'· 

575 

300 

168 

132 

~67_ 

32 

0 

216 

0 
216 

0 

263_ 

156. -

~ 0 ~ 

0 

ANALYTICAL LABORATORY DIVISION 

Appe<Jranrc: 
clear 

Sampl<cd by client 

td,n~or""'-''" GAC Utilities Cape Coral, Fort 
Meyers, Fl. 10" well permit ·if 6749 

job/152001 P0/110316 
''' W.,,.., "'"I w,,._,. . ..,,,,.., .. I,,,.,, l·l•ti'"'• i\1'1111, AWWA ,,,j 

RE~ULTS 

~JIH.t. ,,., :,,(), 

Cnpp•·t, ,,., '" 

Phosphate (Total), dS PO, 

Color. St<Jnddrd Platinum Cobalt Scale 

Odor 

pHs 

Turbidity, Silica Scale 

Sigm•d ~~---------. ~ "'""&-- ~ -
' .,.,11""· d<v!llo 1'1"" h·t II Jt 

5 

0.6 

7.4 

0 

0.9 

3 

0 

7.8 

7.1 
6. 4 

0.7 

0 

l'l',l•!ttr•,JI' .. t.ilf-11",1' 
ri"""'V"f'f'"''"'l'·• 

'>IJ/•I!l ( I 1 >'11~"1 "1',1/1<'1 II K 
I>IVII<>I'Ml"l ltl MH'"<>Bl<>I<•<•Y. """JitMI:.t.> _, 



[ 

O:rla.:n.do La.bo:ra.to:ri~s, Inc. 

P. 0. Box B025A • Orlando, Florida 32806 • 305 424-5606 

WATER ANALYSIS REPORT ANALYTICAL lABORATORY DIVISION 

Report to: .....L_ayne Western Company. Inc. Appearance: ___glea!:_ 

Date: _ __<A..,u,guc".>.st,__,1'-'4",__'c19"7"0'--__ _ Sampled by: ·--~-li_ent- -----

Sample Number: 3830-5 Identification: f_r;W '9-_7_0 __ _ 

METHODS 
~;c';'"'"' w•• analyzod u•ing mothods odoptod from "Stondard Mo>thod• for the EKomin>!ion of W•ter ond Wostew•tor," Loto,t EdHion, APHA, AWWA ond 

Total Dissolved Solids,@ 105"C 

Total Hardness, as CaCO,. 

Calcium Hardness, as CaCO, 

Magnesium Hardness, as CaCO, 

Calcium, as Ca 

Magnesium, as Mg 

Alkalinity (Phenolphthalein), as CaCO, 

Alkalinity ITotal), as CaCO,. 

Carbonate Alkalinity, as CaCO,. 

Bicarbonate Alkalinity, as CaCO,. 

Hydroxides, as OH 

Carbon Dioxide, as CO" 

Carbonates, as CO_, 

Bicarbonates, as HCO,. 

Chlorides, as Cl 

Iron, as Fe 

Manganese, as Mn 

p.p.m. 

850 

-~-

0 

__21j)__ 

0 

__2_l_Q_ 

0 

_2_8_ 

__ o_ 

__256__ 

285 

0 

RESULTS 

Sulfate, "as SO, 

Fluorides. as F 

Silica, as SiO" 

Copper, as Cu 

Phosphate (Total}, as PO, 

Color, Standard Platinum Cobalt Scale 

Odor 

pH (Laboratory) 

'"' 
Stability Index 

Saturation Index 

Turbidity, Silica Scale 

Sigcod,.<:it"-rll_~ e--.g;;;--;,····-
(To «>nvert ppm 10 g,.;,, por g•llon, dtvido ppm by 17.1) 

p.p.m 

0 

.Q&_ 

7. 2 

__ 0 __ 

0.6 

__ .;!_ 

0 

7.2. 
6.8 

. (>,4 

0.4 

0 

INSPECTIONS, ANALYSIS, QUALITY CONTROL, RESEARCH &- DEVElOPMENT IN MICROBIOlOGY. BIOCHEMISTRY & CHEMISTRY. 

,.......-------.-., 
L_ L- -------' L 

Orlando Labora-tories, Inc. 

P. 0. Box B025A • Orlando, Florida 32806 • 305 424-5606 

WATER ANALYSIS REPORT ANALYTICAL LABORATORY DIVISION 

Report 10, _L...,a0y,n"ec-"W"-"e's"t,e0r"ncC~o"mep!"'an""y--'C"o~ • ._ __ 

Date: _ __,A~u~gu!."'s~t'-!1~4~, --'1~97~0"--------

Sample Number: 3830-7 

METHODS 

Appearance· clear 

Sampled by __9~~t 

ldetltif,ca+ ~n F~W l(t:_lQ 

This wote• wo' •~•ly~ed using methods adopted from "Standard Mo>thcd• fer the Examinat'o'" ot Water aod Wa,ew.,er: L.,.,, Eci•;oo A'"-'+ ""·'•'"" '"" 
WPCf. 

O.tormin•tion 

Total Dissolved Solids,@ 105'C 

Total Hardness, as CaCO:, 

Calcium Hardness, as CaCO., 

Magnesium Hardness, as CaCO, 

Calcium, as Ca 

Magnesium, as Mg 

Alkalinity (Phenolphthal.iin), as Caco., 

Alkalinity (Total), as CaCO,. 

Carbonate Alkalitlity, as CaCO-, 

Bicarbonate Alkalin1ty, as CoCO,, 

Hydroxides, as OH 

Carbon Dioxide, as CO" 

Carbonates, as CO., 

Bicarbonates, as HCO,. 

Chlorides, as Cl 

Iron, as Fe 

Manganese, as Mn 

p.p.m. 

1000 

__ 0 

162 

0 

___lliL 

0 

17 

0 

197 

RESULTS 

Sulhte. as SO, 

Fluorides. as F 

Silica, as SiO" 

Copper, as Cu 

Phosphate (Total' as PO, 

Color. Standard Plat,nur' Coba~· Sca'e 

Odor 

pH (Laboraloryl 

Stability Index 

Sa1urat1on lnde~ 

Turb1d11y. Sdica Scale 

tTo '~""'' ~p·~ ·~ ,,.,, ,., ••c· ,,, , ... 

INSPECTIONS ANALYSIS QUALITY CONT~C'l ~ESEA~CH S N\!L,'o''"" '- ,, .:;:,•o ,' .. '•'' :< ·'-·-,_, ;c·<· 

55 

1.2 

6.4 

0 

0, 9. 

2 

0 
7. 3 

7.1 

6. 9 

0.2 

0 



0Pla.ndo La.boPa;tooPies, Inc. 

P. 0. Box 8025A • Orlando, Florida 32806 • 305 424-5606 

WATER ANALYSIS REPORT ANALYTICAL LABORATORY DIVISION 

Report to: Layne Western ·co., Inc. Appearance: clear 

Date: _ _;:A,..u"'gu""'-st'---'1"4"-, __,_19._7,_,0,_ ______ _ Sampled by: client __ _ 

Sctmple Number: ~------'3•8o3,0e-"1~----- Identification: FCW "'L-o7,0,_ ___ _ 

METHODS 
Thfs wot&r was onolyzed using method• odopted from "Stondord Methods for tho E><omfnoHon of Woter ond Wootewoter,'' ~test Edition, APHA, AWWA ond 
WPCF. 

Total Dissolved Solids, @ 105°C 

Tot<~l H;:~rdness, as CaC03 

Calcium Hardness, as C<!COa 

Magnesium Hardness, as CaCOa 

Calcium; as Ca 

Magnesium, as Mg 

Alkalinity {PhenolphthaiE!in), as CaCOa 

Alkalinity (Total), as CaCOa 

Carbonate Alkalinity, as CaCOa 

Bicarbonate Alkalinity, as CaCOa 

Hydroxides, as OH 

Carbon Dioxide, as CO" 

"carbonates, as CO., 

Bicarbonates, as HCO., 

Chlorides, 85 Cl 

Iron, as Fe 

Manganese, as Mn 

RESULTS 
p.p. ... 

1900 

_____ilfi2_ 

_9_8_ 

_JilL_ 

__ 0_ 

_lli_ 

____Q__' 

186 

__ o_ 
30 

____Q__ 

227 

___!ilili_ 

__ o_ 

____Q__ 

Sulfate, as SO, 

Fluorides, as F 

Silica, as SiO. 

Copper, as Cu 

Phosphate (Total), as PO, 

Color, Standard Platinum Cobalt Scale 

pH (laboratory) 

Stability Index 

.SC.turCition Index 

Turbidity, Silica Scale 

(To convor! ppm to groin• por gollon, <Uvide ppm by 17.1) 

p.p.m. 

135 

~O_,_L 

7,6 

__ 0_ 

0,3 

~.a_ 

__o_ 

--~ 
__IWL 

6.7 

o. 2 

0 

INSPECTIONS, ANALYSIS, QUALITY CONTROL. RESEARCH & DEVELOPMENT IN MICROBIOLOGY, BIOCHEMISTRY & CHEMISTRY. 

0Pla.ndo La.boPa.tioPies, Inc. 

P. 0. Box 8025A • Orlando, Florida 32806 • 305 424-5606 

WATER ANALYSIS REPORT ANALYTICAL LABORATORY DIVISION 

Report to: Layne Western Company. Inc. Appearance: ,c"1"e"a~r~-----

Date: --~S~e~p~te~<n~b~e£r~9~.~1~9~7~0 ____________ __ Sampled by: ,c,1ei,e~nt,_ ______ _ 

Sample Number=----~3~8c7~0c-"1'-------- Identification: FCW B _·7c 0:__ ___ _ 

METHODS 
Th;,. woter wo1 """IJI""d .,.]ng methods odopred from "Standard Method• for tho El<aminoticn of Woter ond Wostew•ter," Lotest Edition, APHA, AWWA ond 
WPCF. 

Dob•mination 

Total Dissolved Solids,@ 105°C 

Total Hardness, as CaCOa 

Calcium Hardness, as CaCO., 

Magnesium Hardness, as CaCO, 

Calcium, as Ca 

Magnesium, as Mg 

Alkalinity (Phenolphtha!f:!in). as CaCOa 

Alkalinity (Total), as CaC0.1 

Carbonate Alkalinity, as CaCO., 

Bicarbonate Alkalinity, as CaCOa 

Hydroxides, as OH 

Carbon Dioxide, as CO" 

Carbonates, as COa 

Bicarbonates, as HCOa 

Chlorides, as Cl 

Iron, as Fe 

Manganese, as Mn 

RESULTS 

P.P·"'· 

1100 

__tl8_ 

174 

_2M_ 

70 

_filL_ 

0 

~ 

0 

~ 

__ o_ 

__2ll__ 

0 

0 

__ o_·-

Sulfate, as SO, 

Fluorides, as F 

Silica, as SiO• 

Copper, as Cu 

Phosphate (Total), as PO, 

Color, Standard Platinum Cobalt Sc<~le 

Odor 

pH (Laboratory) 

Stability Index 

S<1turation Index 

Turbidity, Silica Sc<~le 

(To corwert ppm. to groins por gollon. divide ppm by 17.1) 

P·P·"'· 

25 

_Q_,_L 

8. 8 

__ o _ 
o. 3 

~3~ 

0 

7. 2 

7.0 

6.8 

o. 2 

__ 0_ 

INSPECTIONS. ANALYSIS. QUALITY CONTROL, .RESEARCH & DEVELOPMENT IN MICROBIOLOGY. BIOCH<MtSTRY & CHEMISTRY. 



[ 

Oll'la.:n.do La.boll'a.Soll'iea,. Inc. 

P. 0. Box 8025A • Orlando, Florida· 32806 • 305 424-5606 

WATER ANALYSIS REPORT ANALYTICAL LABORATORY DIVISION 

Report 10, Layne-Western Company, Inc. Appearance: clear 

Date: September 9 1970 Sampled by: client 

Sample Number: _____ _,3~8~7~0~-~2,_ ___ _ Identification: • -70 FCW 

METHODS 
Th;s watei wos ol\lllynd ~s;ng ....,thodo odopt<!d from "Stondord Method• for the fxom!notjon of Water and Wastewater," Lotesl Editk>n, APHA, AWWA and 
w~. 

Total Dissolved Solids, @ lOS"C 

Total Hardness, as CaCOa 

Calcium Hardness, as CaCOa 

Magnesium Hardness, as CaC03 

Calcium, as Ca 

Magnesium, as Mg 

i Alkalinity (Phenolphthalein), as CaCO,. 

Alkalinity (Total), as CaCQ, 

G:arbonate Alkalinity, as CaCO" 

Bicarbonate Alkalinity, as C<1C00 

Hydroxides, as OH 

Carbon Dioxide, as co~ 

Carbonates, as CO:, 

Bicarbonates, as HCO,. 

Chlorides, as Cl 

Iron, as Fe 

Manganese, as Mn 

RESULTS 

p.p.no. 

800 

~ 
65 

34 

____lL_ 

222 

_.1L_ 

222 

____lL_ 

30 

____lL_ 

270 

Sulfate, as SO, 

Fluorides, as f 

Silica, as SiO~ 

Copper, as Cu 

Phosphate (Total}, as PO, 

Color, Standard Platinum Cobalt Scale 

pH (Laboratory) 

'"' 
Stability Index 

Saturation Index 

Turbidity, Silica Scale 

s;goed~~~-
(To conve•t ppm to g•ajns p~• galion, djvjde ppm by 17.1) 

P•P."'• 

15 

___j)._L 

8.0 

__ll___ 

0.9 

3 

__ll___ 

7. 2 

---'l.1L 

6. 8 

!:ll IN~PECTIONS, ANAlYSIS, QUAliTY CONTROL, RESEARCH & DEVElOPMENT IN MICROBIOLOGY, BIOCHEMISTRY & CHEMISTRY. 

~ 

L L L 

Oll'la.:n.do La.bOll'&SOll'ies, I:n.c. 

P. 0. Box 8025A • Orlando, Florida 32806 • 305 424-5606 

WATER ANALYSIS REPORT ANALYTICAL LA BORA TORY DIVISION 

Report to: Layne-Western Company, Inc. Appearance: 
clear 

~re: ___ A~u~g~us~t~1~4~,~19~7~0~--------~ 

Sample Nu~ber: ---~3~8~3~0~-~6~-------
client 

Sampled by: -------

Identification: 
FCW - 6-70 

METHODs 
This w...,. wa• analyzed using methods odapl&d fr'om "Stonda•d Method• fo. the Examination of Wote• and Wostewilter:• Loteot Edition, APHA.. AWWA and 
WPCF. 

Do,....,inatiDn 

Total Dis.!;olved Solids,@ 105°C 

Total Hai~l ~1s, as CaC03 

' ' 
Calcium HardMess, as CaCba 

Magnesiu·~, Hardness, as CaCO" 

Caldum, as Ca 

Magnesium, as Mg 

Alkalinity (Phenolphthalein), as CaCQ, 

Alkalinity (Total), as CaCO, 

Carbonate Alkalinity, as CaCO, 

Bicarbonate Alkalinity, as CaCO, 

Hydroxides, as OH 

Carbon Dioxide, as C02 

Carbonates, as CO, 

Bicarbonates, a's HCO, 

Chlorides, as Cl 

Iron, as Fe 

Manganese, as Mn 

RESULTS 

380 

~ 

120 

___flQ_ 

48 

__ 28_ 

0 

__ o_ 

Sulhte, as SO, 

Fluori~es, as F 

Copper, as Cu 

Phosphate (Total), as PO, 

Color, Standard Platinum Cobalt Scale 

Odor 

pH (Laboratory) 

Stability Index 

Saturation Index 

Turbidity, Silica Scale 

P·P·"'· 

10 

0.5 

9.8 

__ 0 _ 

0.6 

_.L_ 

0 

---~ 
7.2 

__ 0 _ 

S;goed. -->"' ~ /l.A -44-·-~-~~ 
(To conveot ppm to g•o;ns poe g•lloo, divide ppm by 17.1) 

INSPECTIONS, ANALYSIS, QUAliTY CONTROL, RESEARCH & DEVElOPMENT IN MICROBIOLOGY, BIOCHEMISTRY & CHEMISTRY .• 

--] 



0I'1a.:ndo La.boi>a.toi'ies, Inc. 

P. 0. Box 8025A • Orlando, Florida 32806 • 305 424-5606 

WATER ANALYSIS REPORT ANALYTICAL LABORATORY DIVISION 

Report 10,_ 'Lazy.e. Western Company, Inc. clear 
Appearance: --===--------

Date: """"'A"u.,gus.,c,_·t,__,1c.o42,_._19-:.7:.:0:_ ______ _ client 
Sampled by: --==='--------·-----

Sampl{:jrorTJber: ----~-~3~8~3~0~-~3'-----~- Identification: FCW 3-70 

METHODS 
Thlo w~ter was analyzed .,.;ng methods odopted ftcm ''Stondord Method• for the Examinolion of Water and Woof<lwo..,r,u Lateol Edition, APHA, AWWA and 
WPCf. 

Total Dissolved Solids, @'10soc 

Total Hetrdness, as CaC03 

Calcium Hardness, as CetCOa 

Magnesium Hardness, as CaCOa 

Calcium, as Ca 

Magnesium, as Mg 

Alkalinity (Phenolphthalein). as CaCOa 

Alk;:~linity (Total), as CaCO, 

Carbonate Alkalinity, as CaCO,. 

Bicarbonate Alkalinity, as CaCOa 

Hydroxides, as OH 

Carbon Dioxide, as CO" 

Carbonates, as CO, 

Bicarbonates, as HCO, 

Chlorides, as Cl 

Iron, as Fe 

Manganese, as Mn 

RESULTS 
p.p.m. 

500 

__llil__ 

79 

_2_2_ 

__ 0_ 

____2_4l)__ 

0 

__ 39_ 

0 

tt.u.r.,ino!M>n 

Sulfate, as so. 

Fluorides, as F 

Silica, as SiO: 

Copper, as Cu 

Phosphate (Total), as PO. 

Color, Standard Platinum Cobalt Scale 

Odor 

pH (laboratory) 

Stability Index 

Saturation Index 

Turbidity, Silica Scale 

s;,,.,,~~ 
Che 1st 

ITo «>nverl ppm to gr•ino por gollon. divide ppm by 17.11 

P·P·'"· 

5 

____Q...L 

7.6 

__ o_ 
0.9 

2 

0 

_ _l,_L 

6.9 

_jl._7__ 
0.2 

0 

"'' ~' 
INSPECTIONS. ANAlYSIS, QUALITY CONTROL. RESEARCH & DEVElOPMENT IN MICROBIOLOGY. BIOCHEMISTRY & CHEMISTRY. 

0I'1a.ndo La.boi'a.toi>ies, Inc. 

P. 0. Box 8025A • Orlando, Florida 32806 • 305 424-5606 

WATER ANALYSIS REPORT ANALYTICAL LABORATORY DIVISION 

Report to: Layne-Western Company, Inc. Appearance: _::0~1e~a~r.__ ____ _ 

Date: _ _,A.,u,.gu~s,t,_,1C'4L, ~1"'9"7,_,0.__ _____ ~- Sampled by: __,c,1,ie"n~t'-----

Sample Number:'---~3"8"30"-=-•8~------- Jdentification: .E.CW..4 .=l.Q.__--·---·· 

METHODS 
Thio woter w•• oMiyzed u•ing method• adopted Trom ''Stondord Methodo for the Exomlnoticn cT Water ond Wootev;~,er,'' lote•t Edition, APHA, AWWA ond 
WPCF. 

Total Dissolved Solids, @ l05°C 

Total Hardness, as CaC00 

Calcium Hardness, as CaCO., 

Magnesium Hardness, as CaCO,. 

Calcium, as Ca 

Magnesium, as Mg 

Alkalinity (Phenolphthaloi!in). as CaCO,. 

Alkalinity (Total), as CaCO:. 

Carbonate Alkalinity, as CaCO, 

Bicarbonate Alkalinity, as. CaCO,. 

Hydroxides, as OH 

Carbon Dioxide, as CO: 

Carbonates, as C0.1 

Bicarbonates, as HC00 

Chlorides, as Cl 

Iron, as Fe 

Manganese, as Mn 

RfSULTS 

P•P."'· 

____l.2lL 

_6_0_ 

_29._ 

0 

___liL 

__ o_ 
33 

__ o_ 

----293---

90 

__ o_ 

Sulfate, as SO, 

Fluorides, as F 

Silica, as SiO~ 

Copper, as Cu 

Phosphate (Total), as PO, 

Color, Standard Platinum Cobalt Scale 

'Odor 

pH (Laborettory) 

Stability Index 

Setturation Index 

Turbidity, Silica Scale 

s;,,.,,~_a.g,"fj.~ 
[To o;m~rt ppm to graio> per gollon. divide ppm by 17.1) 

___ .?___ 

---1l.JL 

7.0 

_ __7._2__ 

7.1 

INSPECTIONS. ANALYSIS. QUAliTY CONTROl. RESEARCH & DEVELOPIV!ENT IN MICROBIOLOGY, BIOCHEMISTRY & CHEMISTRY. 



Orlando Laboratories, Inc. 

P. 0. Box 8025A • Orlando, Florida 32806 • 305 424-5606 

WATER ANALYSIS REPORT ANALYTICAL LABORATORY DIVISION 

Report. 10, Layne Western Company, Inc, Appearance: 
clear 

D~te: _ __,.,A~u~gu=s~t'-"1~4~, _1~9~7~0"---------- client 
--Sampled by: 

Sample Number=-----~3~8~3~0~l~2,_ ____ _ Identification: .E_CW 2o··7~0,_ __ 

METHODS 
Thi• water wa> anolyzed ~•ing method• adopted from "Standord Metilodo lor the homlnal!on of Woter and Wo>tewater," Lote.r £d~ion, APHA, AWWA and 
WPCF. 

Total Dissolved Solids, @ 105°( 

Total He~rdness, as CaCOa 

Cetlcium Hardness, as C;:~C00 

Magnesium Hardness, as CaCO" 

Calcium, as Ca 

Magnesium, as Mg 

Alkalinity (PhenolphthaiEiin), as CaC0.1 

Alkalinity (Total), as CaCO:~ 

Carbonate Alkalinity, as CaCO., 

Bicarbonate Alkalinity, as CaCO" 

Hydroxides, as OH 

Carbon Dioxide, as CO" 

C.arbonates, as CO" 

Bicarbonates, as HCOa 

Chlorides, as Cl 

Iron, as Fe 

Manganese, as Mn 

p.p.m, 

800 

____l8fL 

98 

_4_5_ 

__()__ 

222 

__ 0_ 

222 

__ o_ 
35 

__ 0_ 

270 

__ o_ 

RESULTS 

Sulfate, as SO, 

Fluorides, as F 

Silica, as SiO:r 

Copper, as Cu 

Color, Standard Platinum Cobalt Scale 

Odor 

pH (Laboratory) 

'"' 
Stability Index 

Saturation Index 

Turbidity, Silica Scale 

p.p.n.. 

0 

_Q_ 

7.0 

__ o_. 
009 

~ 
__ 0_ 

7.1 

0.2 

0 

s;good, _,/ ~ ,~ --:- . . -. -
-'4----L-~ 

~:~I 
(Tc cc~vert ppm fO gral~• per gollcn. dlvldo ppm by 17.1) 

INS~E<;TIONS. ANAlYSIS, QUAliTY CONTROl. RESEARCH & OEvt:'tO~MENT IN MIC~OBIOtOGY, BIOCHEMIST~Y & CHEMIST~Y. 

~·~ 

L. _.J 
~ 

L__ ·--' ___ _J 

Orlando Laboratories, Inc. 

P. 0. Box 8025A • Orlando, Florida 32806 • 305 424-5606 

WATER ANALYSIS REPORT ANALYTICAL ·LABORATORY DIVISION 

Report to: Layne Western Company, Inc, q Appearance: clear 

Date: August 14, 1970 Sampled by: client _____ _ 

Sample Number: -----~3~8~3~0~·~4'------ Identification: FCW 2_-•~7~0 __ _ 

METHODS 
Thlo water was anolyzed using methods odopted from "Standard Mothodo for tho E><amlnotlon of Water ond Wostew.ter," Lote.t Edition, APHA, AWWA and 
WPCF. 

Total Dissolved Solids,@ 105°C 

Total Hardness, as CaCOa 

Calcium Hardness, as CaCO., 

Magnesium Hardness, as CaCOa 

Calcium, as Ca 

Magnesium, as Mg 

Alkalinity (Phenolphthaltiiin). as CaCO,. 

Alkalinity (Total), as CaCO., 

Carbonate Alkalinity, as CaCO,. 

Bicarbonfte Alkalinity, as CaCO,. 

Hydroxides, as OH 
! . 

Carbon Dioxid~, as CO" 

Carbonates, as CO, 

Bicarbonates, as HCO., 

Chlorides, as Cl 

Iron, as Fe 

Manganese, as Mn 

RESULTS 

··~ 
1950 

__§QL 

318 

~ 

0 

_ill_ 

__Q_ 

192 

___ll_ 

38 

__ 0_ 

234"± 

__ll9jL_ 

__ 0_. 

__Q_ 

Sulfate, as 504 

Fluorides, as F 

Silica, as SiO, 

Copper, as Cu 

Phosphate (Total), as PO, 

Color, Standard Platinum Cobalt Scale 

pH (laboratory) 

'"' 
Stability Index 

Saturation Index 

.Turbidity, Silica Scale 

(Tc convort ppm fO grolno per gollon, dlvldo ppm by 17.1) 

p.p.m. 

140 

_0...>_ 

7.6 

__ o _ 
0.6 

_L_ 

0 

_....1.&._ 

---fL8._ 

6.6 

INS~ECTIONS, ANALYSIS. QUAliTY CONT~Ol, RESEARCH &• OEVELOPMENT IN MICIIOBIOLOGY, BIOCHEMISTRY & CHEMISTRY. 

L......_ .. _ _j 
~. l ~ 

J 



WATER QUALITY DATA FROM CAPE CORAL WATER PLANT 

CASING CASING WELL M. T. Mg ca 
LOCATION DESCRIPTION DIA. DEPTH DEPTH pH ALK HD. HD. HD. Cl T .D. S. 

GAC Obs. Well l-70 2" 143 229 7.8 185 284 162 122 180 590 
GAC Obs. well 2-70 2" 137 220 7.8 194 304 164 140 230 700 
GAC Obs. Well 3-70 2" 137 220 7.9 196 390 212 148 220 720 
GAC Obs. Well 4-70 2" 84 230 7.8 242 246 138 108 110 390 
GAC Obs. Well 5-70 2" 147 241 172 442 242 200 460 1200 
GAC Obs. lvell 6-70 2" ·163 230 240 372 182 190 220 700 
GAC Obs. well 7-70 2" 168 235 7.7 178 262 134 128 120 340 
m1c Obs. Well 8-70 2" 126 230 140 820 460 360 1070 2700 
GAC Obs. well 9-70 2" 126 235 182 284 136 148 210 420 
GAC Obs. well 10-70 2" 147 230 216 428 228 200 320 960 
GAC Obs. \\Tell ll-70 2" 106 205 7.9 216 242 142 100 llO 350 
GAC Obs. \-Yell 12-70 2" 126 250 186 254 122 132 100 376 
GAC obs. Well 13-70 2" 126 215 194 320 174 146 350 494 
GI',C Obs. Well 14-70 2" 42 225 7.4 174 386 238 148 450 1250 

"' GAC Obs. Well 15-70 2" 126 230 7.4 228 320 200 120 180 650 
+> 

Obs. Well GAC 16-70 2" 126 225 228 2.40 136 104 90 330 
GAC Obs. Well 17-70 2" 129 225 234. 236 136 100 60 330 
50 Ft. E. of GAC TH 4-70 2" 10 12 7.4 360 640 400 240 1150 2900 
GAC Obs. well l-70@ 102 Ft. 2" 80 102 7.6 180 304 176 128 210 600 
GAC Prod. well #9 8" 120 241 7.3 260 414 176 238 180 650 
No. 2 Sewer Plant well 4" 200? 196 386 216 170 620 1600 
GAC Prod. well #16 8" 120 241 220 268 136 132 160 410 
GAC Test well No. l (N-1) 8" 127 227 7.4 232 252 138 114 80 350 
North Golden Gate Test No. l 4" 60 80 7.5 . 270 264 50 214 30 325 
GAC Test· WellNo. 2 (N-2) 10" 126 225 7.3 200 294 156 138 180 460 



WATER QUALITY·DATA FROM CAPE CORAL WATER PLANT 

CASING CASING WELL M. T. Mg. Ca. 
LOCATION DESCRIPTION DIA. DEPTH DEPTH pH ALK. HD. HD. HD. Cl TDS 

c.c. Blk 1255 Lots 35-36 700 190( 
c.c. Blk 1610 Lots 31-32 600 1701 
c.c. Blk 239 Lots 17-18 570 140( 
c.c. Blk 235 Lots 20-21 540 150! 
c.c. Blk 242 Lots 29-30 . 630 1451 
c .. c. Blk 836 Lots 31-32 150 471 
c.c. Blk 246 Lots 1 - 2 210 45< 
c.c. Blk 285 Lots 19-20 350 851 
GAC Unit 97 const. well 4" 985 7.8 180 570 314 256 700 1801 
c.c. Condominium 7.8 190 422 270 152 450 1401 
c.c. Blk 1744 Lots 21-22 168 7.5 166 570 330 240 75.0 215{ 
c.c. Blk 150 (5337 Cocoa St.) 2" 168 250 
c.c. Blk 586 (S .E. 33nd Pl.) 210 320 
Sunset Towers Well (cooling) 4" 450. 750 7.8 170 560 340 220 690 200( 

"" Flowing Well SE~ 2-44S-23E 538 610 1801 
V> Flowing Well E\ co 3-44-23E 514 570 1601 
., C.C. Blk 1744 Lots 21-22 168 7.5 166 570 330 240 750 2151 

Price Flowing Well SW Fire ·T. 650? 7.3 178 508 350 158 620 1701 
c.c. Blk 866 Lots 15-16 7.7 260 851 
c.c. Blk 1269 (Voges) 2" 126 168 7.9 190 460 216 244 500 
c.c. Blk 31 (5338 Nautilus Dr) 60 
c.c. Blk 1616 Lots 26-27 700 
c.c. Blk 1054 2" 84 108 268 310 160 150 160 601 
c.c. Blk 675 (1429 SE 21'11R) 126 7.6 210 290 150 140 160 431 
c.c. Blk 789 (1007 SE 13 Pl) 7.4 192 386 172 214 470 

L_, __ 



WATER LEVEL DATA 

A search was made for historic water level in
formation from wells drilled only in the Upper Hawthorn 
formation. From a few measurements made during 1942, through 
1957, a probable water level contour map was developed for 
the general area. This is shown on the attached illustration. 

Recent measurements made during 1970, have been made 
and are shown in contour form with elevation to mean sea level. 
In general, the static water level in the Upper Hawthorn form
ation has declined 30 or more feet in the well field areas. 
Little or no change has occurred in the northeast portion of 
the study area, believed to be the general recharge area. 

Using the steady-state aquifer flow equation: 

Q=T*I*L 
Where Q is the flow in gallons per day, T is the average 
transmissivity in gallons per day per foot width of aquifer, 
estimated to be 10,000 gpd/ft, I is the average hydrulic gradient 
in feet per mile, estimated to be one ( 1) foot every 2-1/3 mile.s, 
and L is the average flow width or horizontal length in miles. 
The computed steady-state flow in the Upper Hawthorn formation 
for Western Lee County in a 625 square mile study area, was 
150,000 gallons per day. This is a good indication of the 
original natural recharge to the aquifer system. Some addi
tional recharge can be experienced with development of an 
aquifer by infiltration or leakage from overlying and under
lying aquifers. Some leakage may occur from other aquifers 
to the Upper Hawthorn aquifer, but indications from pumping 
tests suggest this may be small in value. 

Mention of the hydrograph of Cape coral observation 
well No. L-581, shows the cyclic nature of water pumpage due 
to seasonal demand. But more important, the high and lows of 
the yearly cycle are progressively lower each year since 
records began in 1966. This would confirm the fact that pumpage 
from the aquifer is greater than the natural recharge. A 
similar trend is noted also for the Pine Island well field 
observation well. The fact that the aquifer will recover to 
some extent and that recharge exists is observed by the recovery 
of the Fort Myers Beach observation well after pumpage was dis
continued in that area. However, the static water level has 
not returned to the estimated original level prior to major 
pumpage in the general study area. 
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Pumpage Data 

Metered data was available from Florida Cities Water 
company and Cape Coral. Estimates were made of the raw water 
pumpage from the Pine Island well field. This was a major 
portion of the pumpage but in the simulation model, additional 
pumpage was programmed. 

It was found that the two (2) wells used by cape coral 
to irrigate two (2) gold courses, were quite significant. An 
estimate of 500,000 gallons per day average use was programmed 
in the model. Some additional pumpage for miscellaneous uses 
was considered. It was found that apparently there is significant 
pumpage not considered, located in the North Fort Myers area and 
the downtown area of Fort Myers. Florida Cities Water Company 
has only one well in use to some extent at the North Fort Myers 
water plant that penetrates the Upper Hawthorn formation. 

Projected increases used in the simulation model were 
to double municipal pumpage for a ten (10) year period beginning 
at the present time. Pumpage has to be programmed in the computer 
model by steps, so only one large step was considered instead of 
annual increases as actually expected. Thus, the total computed 
volume of water extracted should exceed the project annual in
crease and should be adequate even if growth exceeds the projected 
use. 

At present, in the FCWC service area, the average annual 
increase in water pumpage is 300,000 gpd per year, or in ten (10) 
years, increase 2 mgd over present usage. 
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AVERAGE MONTHLY WATER USE L IN MILLION GALLONS PER DAY 

MONTH YEAR FLORIDA CUIES CAPE CORAL PINE ISLAND I 
'~ 

January 1965 0.373 
February 1965 0.381 

J March 1965 0.414 
April 1965 0.458 
May 1965 0.450 L June 1965 o. 318 
July 1965 0.328 
August 1965 0.339 J > September 1965 0.351 
October 1965 0.358 
November 1965 0.421 J December 1965 0.434 

Average 0.385 
fl 

January 1966 0.413 

~~ February 1966 0.485 
March 1966 0.540 
April 1966 0.527 lr May 1966 0.537 
June 1966 0.412 '; 
July 1966 0.486 

:r August 1966 0.464 
September 1966 0.476 
October 1966 0.515 

: r November 1966 0.644 
December 1966 0.655 

Average 0.511 i r 
I , 

January 1967 0.652 

\ February 1967 0.700 
March 1967 0.783 
April 1967 0.896 

:I May 1967 0.901 
June 1967 0.640 -- I 

July 1967 0.639 l i 

August 1967 0.626 I· 
September 1967 0.628 ' ' 

October 1967 0.669 

:r November 1967 0.806• 
December 1967 0.779 

l 
Average o. 726 0.250 E. r 

r 
i 

L I 
t __ . 

LAYNE-WESTERN COMPANY, INC.---.~ 
aq 



MONTH ~ 

January 1968 
February 1968 
March 1968 
April 1968 
May 1968 
June 1968 
July 1968 
August 1968 
September 1968 
October 1968 
November 1968 
December 196.8 

January 1969 
February 1969 
March 1969 
April 1969 
May 1969 
June 1969 
July 1969 
August 1969 
september 1969 
October 1969 
November 1969 
December 1969 

January 1970 
February 1970 
March 1970 
April 1970 
May 1970 
June 1970 
July 1970 
August 1970 
september 1970 
October 1970 
November 1970 
December 1970 

L 

- 2 -

AVERAGE MONTHLY WATER USE 
IN' MILL.!ON GALLONS PER bAY 

CYPRESS LAKES 

0.355 
0.408 
0.431 
0.470 
0.384 
0.430 
0.510 
0.144 

Average 0.440 

0.635 
0.740 
0.737 
0.767 
0.584 
0.579 
0.629 
0.638 
0.542 
0.575 
0.672 
0.759 

Average 0.655. 

0.796 
0.884 
0.909 
0.965 
0. 965 . 
0.767 
0.860 

Average 

CAPE CORAL PINE !SLAND 

0.849 
0.923 
0.947 
1.073 
0.750 
0.664 
0.669 
0.719 
0.723 
0.846 
0.858 
0.943 

0.830 ().350 E. 

0.960 
1.059 
0.999 
1.183 
1.039 
1.017 
0.914 
0.916 
0.914 
0.933 
1.034 --
1.069 

1.010 0.450 E. 

1.065 
1.161 
1.156 
1.398 
1.451 

LAYNE-WESTERN COMPANY, INC.----. 
r::A 
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AQUIFER SIMULATION 

An appraisal of the data accumulated at this point in the 
investigation, indicates some degree of ground water mining 
is occurring in Western Lee county, Florida. This was best 
indicated by the continued decline of water level each year 
as illustrated by individual well hydrographs. This type of 
aquifer situation can best be simulated on the digital computer 
by a mathematical model developed by Bredehoeft, and Pinder 
of the u.s. Geological Survey which was subsequently modified 
by Green (University of Kansas) arid is available through 
the Hydrological Engineering Division of Layne-western Company, Inc. 
The computer runs were made on a CDC 6400 time sharing machine 
operated by United Computing Service. Also, a small scale, 
steady-state analog model was constructed to verify recharge 
and discharge quantities of the aquifer. 

In Western Lee County, the Upper Hawthorn aquifer is ridge 
shaped with a tight cover with the ridge oriented in a north
west-southeast direction and sloping downward both to the east 
and to the west. Thus, there is no adequate outcrop area in 
which a large recharge is available to the aquifer system. 
The local recharge programmed into the computer model was the 
equivalent of 150,000 gpd which reduces to lOOth of one percent 
of the average annual rainfall of 50 inches per year. Due to 
the geologic structure, it is also reasonable to assume the 
local recharge to lower aquifers such as the Lower Hawthorn 
and the Tampa-suwanee would be no greater and probably less, 
than the Upper Hawthorn formation. However, due to the in
creased thickness of these aquifers, it is estimated that one 
and one-half to two and one-half millions gallons per day could 
be transmitted through the aquifer system from the remote recharge 
area. Thus, if pumpage in these aquifers reachedtwice the trans
mission capability of these formations, or approximately five 
million gallons per day, ground water mining would again be 
apparent accompanied by a decline in water level for these 
formations. 

Digital Computer Model 

Simultaneous 
study of the 
for the Cape 

with this study, the author was conducting a 
water supply situation for GAC Utilities, Inc., 
coral'well field area from the same aquifer system. 
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These data were modeled on a 50 x 50 matrix covering an 
area of 25 miles square or a total of 625. square miles. 
Illustrated is the computed water level for these data 
compared to the observed condition that existed in August, 
1970. A reasonable comparison was ob~ained. Only the 
northeast portion of the area shows a significant departure. 
This appears due to the absence of program pumpage from the 
aquifer by residents in North Fort Myers and in the downtown 
area. Irrigation pumpage was added, as shown. The increase 
in pumpage was programmed in approximately two year steps 
beginning in 1963, and continuing through 1970. The areal 
storage coefficient used and developed from the simulation 
runs, was 0.01. This is equivalent to saying that one per
cent of the formation modeled is capable of yielding water 
to wells. The programmed transmissivity was 10,000 gallons 
per day per foot width of aquifer for the southwest portion 
of the area and 20,000 gallons per day per foot width of 
aquifer for the northeast portion of the area. 

Future 1980 Water Level 

The computer simulation model was then extended in time for 
a ten year period to approximate the pumpage expected by 1980. 
The pumpage for municipal use was programmed to double beginning 
in 1971 for the remainder of the period. The resulting water 
level elevation is shown in the illustrated drawing followed 
by the computed drawdown for the same condition. From the 
results of these computations, it appears obvious that some 
shortage in water to meet future demands brought on by expanding 
population in the area will be experienced in six to eight years. 
The general static water level in the area is projected to be 
approximately 120 feet and the water level in pumped wells 
will be at least 40 percent greater. To obtain the projected 
quantity of water from the aquifer in ten years, many additional 
wells would have to have been constructed and the yields of 
each individual well woUld probably be less than one-half their 
present capacity. 
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FOAT MYQS, FlORIDA 
W .... I 

OBSERVED WATER LEVEL EL~VAT ION IN THE UPPER HAWTHORN FORMATION 
AND THE COMPUTED WATER LEVEL ELEVATION MEASURED AUGUST 20 , 1970 

USING AVAILABL~ PUMPAGE ESTIMATES IN THE AQUIFER SIMUL ATION MODEL. 
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AQUIFER SIMULATION MODEL 

CARLE, NUZMAN, P,E,, HYDROLOGIST 

HYDROLOGIC ENGINEERING DIVISION 

LAYNE-WESTERN COMPANY,INC. 

1010 WEST 39TH STREET 

KANSAS CITY, MISSOURI 5~111 

AREA CODE (816) 931-2353 

IS SIMULATION CONSIDERS THE PUMPING TO COMMENCE IN 1964 AND CO~TI~UE THROUGH 191 

INPUT PARAMETERS 

.'1BER OF NODES IN C GLUMN OF MATRIX 

I 
IU'1BER OF NODES IN ROW OF t1ATRIX 

: UZONTAL GRID SPACING IN PROTOTYPE IN FEET 

'EHICAL GRID SPACING IN PROTOTYPE IN FEET 
I . 

I NGTH OF INITIAL TIME STEP INCREMENT IN SECONDS 

i""F LOW FLUX TO VERTICAL LEAKAGE FROM CONFINING LAYER 
I 
l . 

IAXIMUM ALLOYED PUMPING PERIOD IN YEARS 
I . 
1
1 

X IMUM NUMBER OF TIME STEPS ALL OlEO 

lUMBER OF TIME STEPS BETWEEN PRINTOUTS ROWS 

I 
MBER OF TIME STEPS BETWEEN PRINTOUTS COLUM'IS 

~~ACTION OF ANNUAL PRECIPITATION TO 

luL TIPLICATION FACTOR FOR ADJUSTING 

VERTICAL RECHARGE 

STORA TIVI TY 

~ ' 

IN GPD/SQ 

LTIPLICATION FACTOR FOR ADJUSTING STATIC WATER LEVEL 

IUL TIPLICA TION FACTOR FOR ADJUSTING BEDROCK ELEVATION 
I 

'. XI MUM Tii'IE FOR. THE PUMPING SCHEDULE IN YEA~S 

"E~AGE INCHES OF PRECIPITATION PER YEAR 
• 

~~ACTION OF PRECIPITATION THAT REACHES AQUIFER IN INCHES/YEAR 
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FT 

50 

50 

25 r.o 

10 

0 

25.00 

499 

116 

116 

.0001 

• 01000 

1.00 

-225.00 

17.0 

50.00 

.0050 
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fi4yne-U/estern Compang./nc. A Marl•v companv 

·-------··--~--------.. ------.. --~- ____ _._ ..... .,.--.. ·---------~----· ·---------------·---~--------~---------·-·------··--·--

HYDROLOGY DIVISION · 6909Johnson Drive · P.O. Box 1322 · Mission, Kansas 66222 · 913/38~0394 

June 13 I 1979 

Florida Cities Water Company 
2112 Gulf Gate Drive 
P, 0, Box 5846 
Sarasota, Florida 335 81 

Attention: Mr. William G. Lee 

Regarding: GROUND WATER HYDROLOGY STUDY 
GREEN MEADOWS ANALOG MODEL 
FLORIDA CITIES WATER COMPANY 
FT. MYERS, FLORIDA 
APRIL, 1979 

Dear Mr. Lee: 

We have completed the final report for the above referenced study and 
are enclosing one (1) for your information. 

If you should have any questions regarding the enclosure I please contact 
us at your convenience. 

Thank you. 

~~~ 
CarlE. Nuzman~ W' 
Hydrology Consultant 

mkh 

Enclosure 

cc: James R. Powell 
Gerald Blevins 1 
South Florida Water Management Distric1! 

<liLjj!_ 
---WATER SUPPLY SERVICES---------

' '! 

' 
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COMPUTED DRAWDOWN OF WATER LEVEL BY 1980 WITH TWICE THE PRESENT PUMPAGE 
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SUMMARY AND CONCLUSION 

It was found, during the investigation, that the best 
quality of water from an aquifer for municipal supply, 
capable of being processed with conventional water treat
ment equipment, was found in the Upper Hawthorn formation. 
The original water level in the Upper Hawthorn formation 
was usually above ground level permitting the construction 
of flowing artesian wells. Some flowing wells in this 
formation can still be obtained near the perimeter of the 
study area. The effective local recharge to the Upper Hawthorn 
aquifer was approximately 150,000 gallons per day. The geologic 
shape of the aquifer is such that no distant recharge area exists. 

The present (1970) pumpage from the Upper Hawthorn formation 
in Lee County is at least 2.6 million gallons per day. With 
the inclusion of pumpage, from miscellaneous domestic wells, 
it is probably 3.0 million gallons per day. This is 20 times 
the computed natural recharge rate. A serious decline of 

'water level now exists in the Western Lee county area. The 
present drawdown of water level has equalled or exceeded 50 
feet in some small areas. A general decline of 20 feet or 
more of water level now exists over much of Western Lee County. 

The average aquifer flow coefficient of transmissivity is 
approximately 15,000 gallons per day per foot width of aquifer 
material. The average aquifer coeffient of storativity, or 
storage coefficient, is 0.01, a dimensionless number. This is 
equivalent to indicating that one (1) percent of the aquifer 
material is capable of yielding water to wells. Higher and 
lower values of these coefficients can be found in places 
in the study area. 

There is ground water mining now occurring in western Lee 
county. continued growth in the area will increase the 
demand of water from the Upper Hawthorn formation and this 
is expected to increase at least to the five (5) million 
gallon per day level within ten years. The aquifer is 
capable of supplying this demand of water for at least 
six to eight years but there will be a significant deter
ioration in individual well yields requiring - supplemental 
or replacement wells located one-half mile or more distant 
from present wells to meet the then existing demand. 
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A trend toward wider spacing of wells for all large water 
users in the area will be required, to obtain the necessary 
diversion capacity to meet demands. This will develop a 
need for additional investment capital to meet the water 
supply needs. Failure of the aquifer system will first 
be observed by experiencing shortages of water from wells 
on peak days, which, if continued, develops into a serious 
IDortage to meet the service area water demands. It is con
cluded that all water utilities service companies in western 
Lee County, will experience water shortages in their supply 
from the Upper Hawthorn formation within six to eight years. 

There are several alternatives to the water supply situation 
and each must evaluated for their economic feasibility. The 
first alternative is to do a more efficient job of mining the 
available supply from the Upper Hawthorn aquifer. Since this 
is usually the least expensive method, all utility companies 
should give some immediate thought and develop plans to insure 
an adequate supply for the interim period. Florida Cities 
water company has an area of acceptable quality of water 
located north of the Cypress Lakes well field which could 
be developed with four or five wells on a wide spacing 
basis, and double the diversion capacity for that facility. 
Cape Coral can go into the area north of Pine Island Road 
near Del Prado Boulevard and develop an extensive well field 
of nine to 12 wells and gain another two million gallons per 
day to supplement their present supplies. cape Coral has 
used good ground water development techniques in spreading 
their three well fields to develop water over a wide area. 
The Pine Island Water District can only go to the east and 
northeast for a few additional wells to supplement their 
eJcisting wells. The spacing of their existing wells is 
too close for efficient harvesting of the water. A second 
alternative would be the desalination of brackish water 
obtained from deep wells withdrawing water from the Lower 
Hawthorn and Tampa-suwanee formations in the area. The 
quality of water from these formations vary in chloride 
content from 540 parts per million to 1070 parts per million 
with total dissolved solids varying from a low of 1400 parts 
per million to a high of 2700 parts per million. Capacities 
up to five (5) million gallons per day could be developed 
from deeper aquifers on a sustained yield basis. Larger cap
acities could be developed from the deeper aquifers but would 
seriously shorten the utility and service life of this aquifer 
system. 
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A third alternative would be the importation of fresh 
water from a surplus water area which may exist in 
Eastern Lee County. There is a major change in geology 
which will allow a substantial increase in ground water 
recharge from rainfall in the aquifers that exist in 
Eastern Lee county. Excellent quality of water with 
chloride content of 57 parts per million with total 
dissolved solids at 440 parts per million, have been 
found, as reported in the Appendix under the Bonita 
Springs data. A similar quality of water was reported 
for the North Golden Gate Test Hole No. 1, located in 
Collier County, under the Water Quality Data section 
from the Cape coral water plant. The yield of this well 
from the 80 foot depth was 555 gallons per minute with 
only about 17 feet of drawdown. Highwer, individual well 
yields ane expected with better construction techniques. 
surplus, fresh water may exist in the Telegraph swamp 
area, the area in Eastern Lee County south of Lehigh Acres, 
and the Cork Screw swamp area east of Bonita Springs. These 
sources are unproven at the present time. 

The fourth alternative is to supplement present supplies with 
surface water as may be obtained from the Lee county water 
system. Little study was made of this alternative but the 
reliability of this supply for large amounts of additional 
water during drought periods, make this source questionable. 
At times, during the year the quality of water from this 
source is greatly deteriorated from organic growth and 
pollution. Some short-term and short-range relief may be 
obtained from this alternative, but it does not appear 
feasible to answer the long-range water supply growth of 
western Lee county. 

A fifth alternative does exist but is not presently popular 
with the general public. This is the alternative of re
cycling sewage effluent after extensive treatment to the 
water supply distribution system. If fifty (50) percent of 
fue sewage effluent could be re-cycled through the distribution 
system, the demand on the ground water system would be 
reduced proportionally1 thus, greatly extending the useful 
life of the local fresh water aquifer. Further disadvantage 
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to this alternative becomes apparent because sewage processing 
is generally accomplished by a large number of small processing 
units scattered throughout the service area. No central sewage 
collection system generally exists. The feasibility of this 
alternative is very questionable. 
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RECOMMENDATIONS 

1. Florida Cities water Company should take steps 
immediately to acquire sites to drill four (4) we.lls 
north and northwest of the Cypress Lakes well field to 
supplement their existing supply. These wells :should 
be 10 inch diameter wells with casings cemented to at 
least 125 feet and drilled to an expected depth of 
230 feet. The expected yield of each well will be 
175 gallons per minute for a total of 700 gallons per 
minute on a continuous basis (one mgd). Additional 
wells may have to be constructed in three to five years 
to meet peak demands at the Cypress Lakes plant facility. 

It is also suggested that two (2) 10 inch 
diameter wells drilled by the reverse hydraulic air 
circulation method be constructed in the vicinity of 
the North Fort Myers water plant of Florida Cities 
water Company. An additional one million gallons per 
day could be developed locally for this facility. All 
wells in the Upper Hawthorn formation should be acidized 
every two to three years of use and cleaned to their 
original depth. 

It is recommended that GAC Utilities can develop 
one to two million gallons per day north of Pine Island 
Road in the vicinity of Del Prado Avenue. Nine (9) well 
sites with three (3) alternates were listed in a separate 
report. The Pine Island water District may have to develop 
additional well sites east and northeast of their present 
wells to meet peak demands if water use increases. 

2. It is recommended that well construction be equivalent 
to that used for cape Coral Test Well No. 2 in which a 
10 inch drill hole was advanced through the productive 
formation to approximately 225 to 250 feet in depth. Prior 
to drilling the bottom hole, 10 inch standard weight casing 
had been pressure grouted with cement grout to approximately 
125 feet in depth. Higher yield potentials had been realized 
by this method. Specific yields or specific capacity of 
wells of 50 to 150 percent have been achieved over cable 
tool construction. An additional increase of 50 to 150 per
cent increase in specific yield has been achieved by using 
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15 percent strength Muriatic acid with stabilizers and 
inhibitors added. 

3. Maintenance and service is essential to maintain 
yield from high capacity water production wells. Every 
two to three years, all wells should have pumps removed 
and inspected for any necessary repairs. The well should 
then be acidized and cleaned to the original depth followed 
by test pumping to remove the acid residue and check the 
well's performance characteristics. 

4. As part of the investigative procedure, for both Florida 
Cities water Company and Cape Coral, two (2) inch diameter 
observation wells have been left in place. These observation 
wells should now be used for routine monitoring of the well 
system. At least quarterly, and preferably monthly, water levels 
should be observed and recorded in each observation well. Semi
annually, a water sample should be pumped from each observation 
well and its chemical content analyzed. Most observation wells 
can be pumped by a gasoline powered shallow lift pump, but 
some observation wells such as Florida Cities No. 11, will 
have to be bailed or pumped with an air lift system. As the 
areal drawdown increases, fewer wells will be pumped by 
shallow lift suction systems. The monitoring wells system 
will provide data in evaluating the adequacy of the supply 
and as additional data is available, the aquifer simulation 
model can be reviced and its accuracy improved to better 
predict the time available to meet the then existing demand. 
A change in water quality deterioration at an observation 
point will serve as a warning that the geologic protective 
system may be breaking down and brackish or salt water in
trusion may be imminent. The most serious threat to salt 
water intrusion is from a vertical movement either by flow 
through abandoned wells or by vertical infiltration from 
surface canals dredged through the aquifer protective system. 
The permeability of the aquifer material is so low that hori
zontal velocities of the physical movement of water is on the 
order of one foot per day. At that rate of movement, it 
would take nearly seven (7) years for salt water to move 
one-half mile horizontally through the aquifer. 
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5. It is recommended that attention be 'given to the 
development of a supplemental water supply needed in 
seven to ten years. considering the state of the art 
and the potential supply needed, the author is of the 
opinion that importation water from Eastern Lee County 
holds the greatest promise of developing an economical 
supply for Western Lee County. The water use growth 
potential of the area served by Florida Cities water 
Company, cape Coral, and Pine Island water District, 
is approximately one (l) million gallons per day per year. 
Thus, developing a supply of the order of magnitude of 
20 million gallons per day, would supplement the existing 
supply for a period of 20 years in the future. The closest 
area where a surplus of fresh water may exist is an easterly 
county south of Lehigh Acres. The Cork Screw swamp area 
east of Bonita Springs may be potentially a more productive 
area. A detailed study of the water supply potential of 
either or both of these areas should be made in the next 
one to two years. This work should then be followed by 
detailed planning and engineering required to transport 
the raw water to existing centers of use. Untreated water 
except for chlorination, could be transported to existing 
water softening plants to increase their utility and extend 
their economic service life. A preliminary estimate of 
the cost of a water importation system consisting of ten (10) 
one million gallon per minute wells each, 18 miles of 
pipeline capable of ultimately transporting 20 million 
gallons per day, a storage collection reservoir and booster 
pumps, was 1.5 million dollars. Acquisition of right-of-way, 
engineering and fees, and other contingency expense, should 
not exceed one-half million dollars. 
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APPENDIX A 

GAC UTILITIES DATA 
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' G.A.'C. UfiLITIES, INC. 
Ft., ~tyers cl,.)(lStl"UCtion DiVi!=';ion 
~E C:OKAL, FLO!nDA \:!::.L ~10. 16 

S~nta B::~:rb::ra I r:p <"01NTY 

s.o. #51950 

Started: .T~nu:n;r 28, 1970 
Finished: February 26, 1970 

0- 10 
10- 25 
25- 40 
40- 85 
SS-123 

125-130 
130-152 
152-158 

158-160 
160-162 
162-165 
165-166 
166-17.2 
172-176 
176-179 
179-180 
180-181 
181-182 

182-183 
183-185 
185-189 
189-194 
194-199 
199-204 

204-208 
208-209 
209-210 
210-2ll 

Soil 
Shell, Clay, Brown 
Shell, Clay, Green 
Shell, Clay, Green 
LiJ;;..}, Cl~y, !::!'-~: l! 
Pepper sand and 1:hi te Lir.::: 
s~~~:· Li~J Li~.o;:o ~tone, Shell 
Lt. Broim Limestone, very much 

. Shell 
White' L'ime, med. 
Lt. brown Lime, many shells 
White Lime, Shells 
Lt. Brown Lime, Shells 
L't. Brown Lime, lots of Shells 
Gray Lime, many Shells 
Coarse Shell, tr~ce of Clay 
Bro1m - Green Lime, some She Us 
Lt. green Lime, Shells 
Gray and white Lime, lots of 
Shells, Trace of Clay 

Gray Lime, Coarse,Shells 
Gray Lime, Shells, med. hard 
Gray Lime, Shells, med. hd.stks. 
Gray Lime, some Shell, med. 
Gray Lime, lots Shell, Hd. stks. 
Gray, yellow Lime, lots of Shel 

hd. stks • 
Gray-yello1.r Lime, lots Shell 
Gray Lime Shell, Lt. brown Lime 
Gray Lime, some Shell - hard 
Gray Lime, gray-green Clay, 

some Shell 

-- . ~·.- ---~ _,- ...... -- ._, ____ .. __ -- .•. ,,.. ______ _ 
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C.ru"" Clay 
l.t. bJ'Oh'il Li.J•.e nn<l Shell 
Lt. hro\!1\ L.iJ,!Ut sot,;o :-Jhttll 
Hl.H.'~ Cluy 11 !10;lj'lCit' L\r1;(' 
y,..l_ 1 P''~' t'"l I'Y. l'C·Pl'\(~r Li !-':.\ 

( ·, 
2H-212 
212-214 
214-219 
llY-Lo.\) .... 
220-221 
221-226 
~2o-;G~:,; 

228-236 

Gray 14mc, hro~<n Stks, pcr:,er Lim• 
t>rny Lime, Shells, rerper Lll',. r~ 
Cr3y Li>:·e, streaks of white 

236-240 
Lirne, lots Shells 

l.t. broliTl Lime, smne shells some 
Cla,r ' 

240-241 Lt, hro~t~~ Lime, some shells, clt· 

TOTAL DEPTII: 241' 

Set 120' of ll" Pipe, rexnted with 55 Bags rc· 

St~t5..c 2.t 2~1' "" 15' su 

Tested 220 r.rH 94' P.T.. - 8 hour Test 
Acidized ~ell 1000 Gal. 
Tested .350 GPM 90' P,L, - 8 hour Test 

Locastion: Unit 24 East R/W -
Santa 3arhara, Lee County 
Twsp. 445, Rge. 23E, 
Section 24, Fl~rida 
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Date, 
2/10 
2/10 
2/10 
2/11. 
2/11 
2/11 
2/11 
2/11 
2/11 
2/12 
2 
2!l2 
2/13 

2/16 
2/16 
2/16 
2/16 
2/19 
3/4 

2/13 
2/13 
2/13 

ORLANDO LABORATORiES, iNC. 
------------------

P. 0, BOX 8025A • ORLANDO, FLORIDA 32806 • 305 424·5606 

March 12, 1970 

Layne-Atlantic Co. 
P 0 Dox 5789 
Orlando, FL 32805 

REPORT OF ANALYSIS: Cape Coral S/D Wel1#16, Unit 24, East R/W- Santa 
Barbara, Lee County, Twsp. 44S, Rge. 23E, Sec. 24, fl. 

I'"ti'!:SUi..7S OF Ai~ALY.5!3: (55 Gallons) 
Static, Depth, No. . Pumping level, Time to pump, gpm, Florides TH C1 TDS 

17' l"i2 3438-2 2.5' 0.6 288 90 420 
17'9'' 152 .. -3 34 2min. 30sec. 21 270 90 375 
17'9'' 162 " -4 26'5" Omin. Osee. 0 282 93 400 
17' 178 3454-2 22'8" 1min. 45sec. 31 0.4 336 75 340 
17'8' 179 3438-5 25' 3min. 0 sec. 18 300 75 345 
17'8' 183 3454-4 24 2min. 45sec. 20 348 75 350 
17' 8" 188 -5 25 2min. 20sec. 20 300 75 345 
17'8" 193 -6 25'8'" 2min. 15sec. 24 360 90 370 
17'4'" 198 -3 23 3min. 0 sec. 18 336 66 340 
17'5" 203 .. -9 23'10'" 2min. 58sec. 18 312 84 375 
17' 2~· 208 -8 23'4'" 1min. 3Qsec. 36 294 81 350 
16'3" 213 .. -7 19'11" 1min. 55sec . 28 366 75 370 
16' 218 .. -10 21'7'" 1min. 40sec. 33 0.1 342 75 380 

221 3446 * ----------- 0.1 410 204 270 
16'7'' 221 3454-11 20'11" 2min. Osee. 27 354 165 580 
16'10" 226 -14 23'9" 1min. 25sec. 38 330 75 390 
16'4'' 231 .. -12 20'11'' 1min. 45sec. 31 0.0 330 75 390 
16'4" 236 .. -13 21'2 .. 1min. 35sec. 34 294 75 370 
16'10" 241 " -1 * 94' 7hrs. 30min. 220 1.2 300 105 470 

241 3463 ** 90' 6hrs. Om in. 350 1.2 600 183 420 
Canal Water Analysis (Drilling Water Supply) 

3438-1* 0 282 66 350 
3438-6 282 75 400 
3438-7 318 75 420 

NOTE* complete analysis 
Respectfully Submitted, ** complete analysis, after acidizin 

TH - Total Hardness 
ORLANDO LABORATORIES, INC. Cl - Chloride 

TDS - Total Dissolved Solids 

~ffaa.~ 
GPM - Gallon per minute 

LiiilT }hiin 
Chemist 

LM/Ie 

':;j INSPECTION ANALYSIS QUALITY CONTROL. RESEARCH Ill DEVELOPMENT IN MICROBIOLOGY, BIOCHEMISTRY Ill CHEMISTRY. 

P. 0. Box 20204 • Or!;mlio, FloriUa 32314 ., 305 424-5G06 

WATER ANALYSIS Ri:PORT 

Report to: __L.f!.JULe.=.b_tlantic Co'""-------

Permit No. 6499 - s.O.It5I9so 
Cape Coral S/D Well ~o. 16 
Unit 24, East R/1~ 

De~te: F8bruary 19. 1970 
Santa Barbara, Lee County 
.Twsp 445, Rge, 23E, S.::c, 24, Florida 

S<omple Number,,. ____ ___;3~4~5~4~-~1 _____ _ Jdenrificarion: C_ape Coral ___ ~~--D_epth 241 

M~Ti-:ODS 

:Oh.- w"~' .,.;,, •n•:yzoci ~•:og meohoci> .~opJocl ioom ''Slon<i••cl J:,~•noci, io< '''" ~'"'"'"•''"'" ol W""' and W•=w>tor:• lwoll!h EdWM, 1965. APHA, 
AWWA onci WPCF. 

f\~SUliS 

Dolo<minotion ~·P·"'· Dotoo..,in•tOon p.p.m. 

To:al Dissolved Solids. @ 10S°C ---..i7Q__ Sulfate, as SO, ___ _? __ 

Total Hardness, as CoCO,, ~ Fluorides, as F __!,_L 

Calcium Hardness, as CaCOa _1!>Q_ Silica, as SiO" _Q,_O _ 

Magnesium Hardness, as CaCOa _l2.0_ Copper, as Cu __n__ 

Calcium, as Ca __ 7_2 __ Phosphate (Total), as PO, __Q,_!l_ 

Magne~ium, as Mg 29 Color, Standard Platinum Cobdh Scale __ 5 __ 

Alkalinity (Phenolphthalein), as CaCO, __n__ Odor su.l.fu.rolls 

Alkalinity (Total), as CaCQ, _Wl.._ pH (laboratory) _1...1...... 

Carbonate Alkalinity, as CaCO,. 0 pH> __1.IJ_ 

Bicarbonate Alkalinity, as CaCO, __MQ_ S1abllity Index __hL 

Hydroxides, as OH ___ 0_ Saturation Index ...J!J_ 

Carbon Dioxide, as COt __ 3_7 __ Turbidity, Silica Scale 
___ o __ 

Carbonates, as CO" ___ o __ 

Bicarbonates, as HCO,. _29.3_ 

Chlorides, as Cl __!QL_ 

Iron, as Fe -0...05.... 

]anese, as Mn .......1L_ 

Sig"od.dz2kv~--
Che st 

(To ~vorl ppm· to g•aino p« g•llon. divicio ppm by 17,1) 

INSPECTIONS. ANAlYSIS, QUAliTY CONiaOI., RESEARCH & 0£V£l0PM£NT IN MJCaOBIOlOGY, BIOCHEMISTRY & CHEMISTRY. 



?. 0. Box 20254 • Orlando, Florida 32814 " 305 424-5606 

WA"i"C..~ ANALYSiS Ri:POiri 

Report to: La.yne-Atlea"n"l0icc__,c_,o,.,.~.-------

Permit No. 6499 - 5,0,#51950 
Cape Coral S/D Well No. 16 
Unit 24, East R/1~ 

Santa Barbara. Lee County 
Twsp 44S. Rge. 23E 0 Sec, 24, Florida 

Sample Number: 346.;>3 _______ _ Identification: Cape Coral - : __ ·-- __well#16 

METHODS 
""" ,,,.:,.:,J .,,;"~ m,JhoJ. oJ.~tod from ··s'"''J"d l.'.o:'hoJ. for 1ho ExominOTion of Wol~r ond Wo.,owooor," lwelfth Edition, 1965, Al'li.O 

AWWA Md WPCF. 

Total o;ssolved Solids,@ 105QC 

Total Hardness, as CaCO, 

Calcium Hardness, as CaCO, 

Magnesium Hardr.ess, as CaCO" 

Calcium, as Ca 

Magne~ium, as Mg 

Alkalinity (f'henolphthalt~in), as CaCO,. 

Alkalinity (Total), as CoCO, 

Carbona:e Alkalinity, as CaCO, 

BicarbOnQte AI:C.alinity, as CaCO" 

Hydroxides, as OH 

Carbon Dioxide, as CO~ 

Carbonates, as CO, 

Bicarbonates, as HCO, 

Chlorides. as CJ 

Iron, as Fe 

Manganese, as Mn 

;;;:;:sUL7S 

P·P·"'· 

__lll)_ 

_ 3_9_ 

_o __ 

~ 

__()_ 

__lli_ 

0 

_15__ 

_o __ 

__lQQ__ 

_lJLL.... 

_QJ__ 

Sulfate, as SO, 

Fluorides, as F 

Silica, as SiO" 

Copper, as Cu 

Phosphate (Total), as PO, 

Color, Standard Platinum Cobalr Scale 

Odor 

pH (Laboratory) 

Stability Index 

Saturation Index 

Turbidity, Silica Scale 

(To oonvorl ppm >o groin• por gallon, divide ppm by 17.1) 

P•P·"'· 

-+.-8-

_fi.JL_ 

_o __ 

........()_ 

INSPECTIONS, ANALYSIS, QUAliTY CONTROL, RESOA;;:CH & DEVELOI'MI:NT IN MICROBIOLOGY, BIOCHEMISTRY & CHEMISTRY. 

c-
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WATER ANALYSIS REPORT 

Report to: Layne -Atlantic Co 

Date: Februory 13 1970 

P. 0. Box 20254 o Orlando, Florida 32314 o 305 424·5606 

Permit No. 6499 - s.o."S19SO 
Cape Coral S/D Well No. 16 
Unit 24, East R/W 
Santa Barbara, Lee County 
Twsp 44s. Rge. 23E 1 Sec. 24 1 Florida 

Sample Number=-·"'-''"'-'lo-'----------- ldentifi~arion: Sample# 1 canal water:-8.;..45-am 

2/9/70 
METHODS 

Th;, wator """' analy><d ~•ing method• adapted from "Standard Method• fc" tho Eo•minalion of Wo>or and W.,towaror:· Twelfth Edition, 1965. AI'HA, 
AWWA ond WPCF. 

Total Dissolved Solids, @ 1Q5°C 

Total Hardness, as CaCO:o 

Calcium Hardness. as CaCOa 

Magnesium Hardness, as CaCO:o 

Calcium, as Ca 

Magne~ium. as Mg 

Alkalinity (Phenolphlhaleinl, as CaCO" 

Alkalinity {Total), as CaCO,. 

Ca_rbonate Alkalinity, as CaCO:o 

Bicarbonate Alkalinity, as CaCO, 

Hydroxides. as OH 

Carbon Dioxide, as COt 

Carbonates, as CO:o 

Bicarbonales, as HCO, 

Chlorides, as Cl 

Iron, as Fe 

Mar:.:.::'ese, as Mn 

RESULTS 

P·P·"" 

__sa__ 

_!_0 __ 

____{)__ 

_2llL_ 

__ 0 _ 

_2_lfi_ 

____{)__ 

_21_ 

__0_

_26_3_ 

_6_6 -

--O..lL 

__ 0_ 

Sulfate, ~s so. 

Fluorides, as F 

Copper, as Cu 

Phosphate (Total), as PO. 

Color, Standard Platinum Cobalt Scale 

Odor 

pH (Laboratory) 

Stability Index 

Saturation Index 

Turbidity, Silica Scale 

p.p ..... 

30 

........!!_ 

_1,_0_ 

0 

_Jl.,JL_ 

20 

__0_ 

_1,]_ 

6.9 

s;go•d C\?""~-~---
(1<> convert ppm to ~rain• prr gallon, divide ppm by 17.1) 

INSI'ECTIONS, ANALYSIS, QUALITY CONTROL. RESEARCii & DEVELOPMENT IN MICROBIOtOGY, BIOCHEMISTRY & CHEMISTRY, 



Orlando La.bora.-toriea, j,Ln.c. 

WATER ANALYSIS REPORT 

Report to: .Layne-Atlantic Co, 

Date: Fehrnary 13, J07Q 

P. 0. BoK 20254 • Orlando':'Fiorida 32814 • 305 424-5606 

Permit No, 6499 M 5,0,151950 
Cape Coral S/D Well No. 16 
Unit 24, East R/W 
Santa Darbara, Lee County 
~sp 445, Rge, 23E, Sec. 24, Florida 

5-lomple Nurnbet: ___ _,3o4"3"8"-"2'--------- ldentific6tion: 2Ll.1L10 3Q-mi n pumping.::T...D. 172' 
pumping: level-25' static leyel-17' 

METHODS JOB Nf),: 51950 l'iF.LL NO. 16 
1~;, .. ore. w" -1.,-n<l uslroQ ~ ~ """"' "Stond.o"! Mothodt lot r1>o ho,lnotlon cl Wo,.. ond Wo•-"'""'•" T-1/tb Edit~ 1965, APHA. 
AWWA ond WPCf. 

--
Total Hard•!·.~. as caco~ 

CaltiVrn Hardness, as CaCO. 

Md9ne,ium Hardneu, u C:aco. 

Magne1>ium, ~~~ Mg 

AJ~al,noty (Phenolphthalein), as <:&COo 

Alio:al•n•ty (Total), ~~~ CaCO, 

C11rbonate Alkalinoty, as CaCO~ 

i!.•carbonare Alkalinity, n U.C00 

Hydro•ode-l, u OH 

Carbonates, n CO, 

RESULTS 
,., .... 

-.2l!a__ 

_192._ 

_!!L_ 

_ 7_7_ 

_2_4_ 

_Q_ 

____MlL._ 

_j)_. 

____MlL._ 

_o __ 
_24 __ 

_o __ 

~ 

.....lllL__ 

---bJL 

-0----

Sulfele, es 504 

Fluorides, u F 

Silica, as SiOz 

Copper, es Cu 

Phosph~le (Total), ' ' ?04 

Color, Standard Platinum Cobalt Scale 

Odor 

pH (laboratory} 

pH• 

Stability Index 

Saturetion Index 

Turbidity, Silica Scale 

fT• .- _.. .. or•"'" .,.., ool""'· d"Mdo PI"" tr,o 11.11 

,., .... 
_1_5_ 

-.;toooos,. •-nrl. QUM.JTT CON"II()(. "SUI~ & OfVflOf' ... EHI' IN MICifQIIlOlOGT, SIOCHEMISTil' & CHENII$111'. 

NATER ANALYSIS REPORT 

Report to: Layne-Atlantic Co. 

P. 0. Box 20254 • Orlando, Florida 32814 • 305 424-5606 

Permit No, 6499 - S,0,#51950 
Cape Coral 5/D Well No. 16 
Unit 24, East R/h' 

Date: -..E.eb.:r:.tiary_l6_._197~0~------
Santa Barbara. Lee County 
Twsp 445, Rge, 23E 1 Sec. 24, Florida 

Sample Number: ____ >3>4>4'6'--------- Identification: PO# 12654 Well # 16 depth_~_21' 

METHODS 
This worer "'"' anol!"'ed using m&rl>ods adopted from "Srandood Mefflods for fhe f•ominofion of Woler ond Woslewaf<r,~ Twellfh fdition, 1965, APifA. 
A"i/WA ond W~Cf, 

Total Dissolved Solids, @ lQ5°C 

Total Hardness, as CaCO., 

Calcium Hardness, as CaCO, 

Magnesium Hardness, as CaCO:r 

Calcium, as Ca 

Magne~ium, as Mg 

Alkalinity (Phenolphthalein). as CaCO:r 

Alkalinity {Total), as CaCO:r 

Carbonate Alkalinity, as CaCO:r 

Bicarbonate Alkalinity, as CaCO:r 

Hydroxides, as OH 

Carbon Dioxide, as CO~ 

Carbonates, as CO:r 

Bicarbonates, as HCO:r 

Chlorides, as Cl 

Iron, as Fe 

~~nese, as Mn 

:> 

RESULTS 
,.,. .... 

__lli_ 

~ 

_24j)_ 

_3_0 _ 

_9_6 _ 

_'7._£_ 

__ o_ 

___2.1!)__ 

_0_ 

_ML 

__Q___ 

_]jj__ 

__ o_ 

~ 

-20L

_Q,_L_ 

_o_._ 

Sulf<rte, as so. 

Fluorides, <rs F 

Silic<~, as Si02 

Copper, as Cu 

Phosphate (Total), as PO. 

Color, Standard Platinum Cobalt Scale 

Odor 

pH (laboratory) 

pH• 

Stability Index 

Satur<~tion Index 

Turbidity, Silica Scale 

Signed: L ~~a., 'O;;;q 
fTo convett ppm to groins per gollon. cli•ide ppm by 17.1) 

INSPECTIONS, ANAlYSIS, QUALITY CONTROl, RESEARCH & DEVElOPMENT IN MICROBIOlOGY, BIOCHEMISTRY & CHEMISTJ!Y •. 

P•P•"'• 



ORLAr.JDO LAB0::XA70RiES, iNC. 

?. 0. SOX S025A • O<XLAi'.:DO. ;=LORlDA ~2306 • 305 424-5606 

February 13, 1970 

Lavne-Atlantic Co. 
P 0 Box 5789 
Orlando, FL 32805 

R:SPORT OF ANALYSIS: # 3438 

P~n::it :\o. 6499 - S,O.#Sl950 
C::.?c Co:-~1 S/D 1'::!11 ~o. 16 
L'nit 24, East R/>1' 
Santa Barbara, Lc~ County 
'IWsp~~~ -~~~-_:~E, S~c •. ?~·-~orida 

Sample#: Date: Lab-No.: ·Depth of well: Pumping Level:' Static Level: Gpm: Time 

3438-3 
-4 
-5 
-6 
-7 

2/10/70 
2/10/70 
2/11/70 
2/10/70 
2/11/70 

3 
4 
5 

(canal) 
(canal-in) 

RESULTS OF ANALYSIS: # 3438 

Sample # : Chloride, as 

3438-3 90 
-4 93 
-5 78 
-6 75 
-7 75 

Res,?ectfully submitted, 

ORLANDO LABORA70RIES, INC. 

~/ie 

152' 
162' 
179' 

Cl 

34' 
26'5" 
25' 

17'9" 
17'8" 

55 

55 

2 1/2mi• 
10 min 
3 min. 

Total Hardness, as TH TDS 

270 
282 
300 
282 

. 318 

375 
400 
390 
400 
420 

~ INSPECTION ANALYSIS QUAUT'f CONTROL., RESEAR<::H &.. DEVELOPMENT IN MICROBIOLOGY. BIOCHEMISTRY 1.1: CHEMISTRY. 

r-
l 

~ , __ ,_ L 

ORLANOO LABORATORIES, INC. 

P. 0. BOX 8025A • ORLANDO. FLORIDA 32806 • 305 424-5606 

February 20, 1970 

Layne-Atlantic Co. 
p 0 Box 5789 
Orlando, FL 32805 

REPORT OF ANALYSIS: # 3454 

Sample#: Date: 
3454-2 2/11/70 

-3 2/11/70 
-4 2/11/70 
-5 2/11/70 
-6 2/11/70 
-7 2/12/70 
-8 2/12/70 
-9 2/12/70 
-10 2/13/70 
-11 2/16/70 
-12 2/16/70 
-13 2/16/70 
-14 2/16/70 

Lab-No.: 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

RESULTS OF ANALYSIS: #3454 

Depth of well: 
178' 
198' 
183' 
188' 
193' 
213' 
208' 
203' 
218' 
221' 
231' 
236' 
226' 

Sample#: 
3454-2 

Chloride, as Cl 
75 

-3_ 66 
-4 75 
-5 75 
-6 90 
-7 75 
-8 81 
-9 84 
-10 75 
-11 165 
-12 75 
-13 75 
•14 75 

Permit No, 6499 - 5,0,151950 
Cape Cural 5/D \lcll No, 16 
Unit 24, E<>St R/t·,' 
Santa Barbara, Lee County 
Twsp 44S, Rge, 23E, Sec. 24, Florida 

Pumping Level: Static Level: 
22'8" 17' 
23' 17'4" 
23'11" 17'8" 
25' 17'8" 

"25'8" 17'8" 
19'11'' 16' 3" 
23'4'" 17'2" 
23'10'' 17'5" 
21'7" 16' 
20'11" 16'7'' 
20'11" 16'4" 
21'2'' 16'4" 
23'9" 16'10'' 

Total Hardness, as TH 
336 
336 
348 
300 
360 
366 
294 
312 
342 
354 
330 
294 
330 

Gpm: Time 
55 !min 45sec 

3m in 

TDS 
340 
340 
350 
345 
370 
370 
350 
375 
380 
580 
390 
370 
390 

2m in 45sec 
2m in 20sec 
2min 15sec 
!min 55 sec 
1 1/2min 
2m in 58 sec 
1min 40sec 
2 min 
lmin45sec 
!min 35sec 
lmin 25sec 

Fluoride, as F # 3454-2 0. 4 ppm #3454-12 0 ppm 

Respectfully submitted, 

.)RLANDO LABORATORIES, INC. 

eat~ 
INSPECTION A~AL.YSIS QUALrrf CoNtROL. RESEARCH & DEVELOPMENT IN MICROBIOLOGY. BIOCHEMISTRY a CHEMISTRY. 

...---- ,___, J 
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GAC UTILITIES, INC. 

WATER QUALITY ANALYSIS 

CAPE CORAL TEN INCH DIAMETER TEST 

WELL NO. 2, NOR'l'H OF PINE ISLAND ROAD 

WELL DRILLED BY LA~E-ATLANTIC COMPANY 

ANALYSIS BY CAPE CORAL WATER PLANT PERSONNEL 

pB 
M. Alk. 
Total hardness (CaC03) 
Mg hardness (CaC03) 
ca hardness (CaC03) 
Chlorides 
Total dissolved solids 

4 BRS. 
PUMPING 

7.3 
200 
294 
150 
144 
180 
450 

L ' , 

I· 
r' 

'f 
f , 

7 HRS. 
PUMPING 

c 1. 

' 
7.3 [ 

200 , I 294 ' , 

156 l 
138 

r I 180 
460 

' I 
l ' 

i 
[ 

r 
I. 

' . 
l 
L~ 

l ~ 

LA YNE·WESTERN COMPANY, INC.,---
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I 

I 
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APPENDIX B 

NORTH FORT MYERS DATA 

77 



-

!Jwne-Uiestern Compang,lnc. .~ 
-----__:~---,--WATER SUPPLY SERVICES SINCE 1924 

TEST DRILLING • WATER WELLS e PUMPS 

MISCELLANEOUS WELL LOG AT FCWC NORTH FORT MYERS WATER PLANT 
r '= 

Contract Name North Fort Myers, Florida TEST HOLE l 

No. Well No •. 6 r -Job No. Date 
[ 

City State Driller Marvin Miller 

' Location of Test Hole Elevation of Test : '. 
South County Park Road Hole 

.· 
. Static Water Level r -_ 

__ ,li U Sec. ofT I. 
• Measured Hours After Completion 

R • Co ., 
' 

From To Description of Strata . Water BeariAg'-

0 '0' 0'6 11 Top soil r :_ 
i 

0' 6' 1'0" sand ' . 
1 2 Soft lime rock . I ~ 

-

2 7 Marl l ' --

-· 7 9 Sand and shell 

9_ 1 1 Rnf"k [ := 
__ 13 47 Green c lav . 

47 48 White clay r -_ 
48 52 Sand and shell 4 go'dd 
-~-

..2_£_ Green clav (total deothl r, 
l ,-

-~------ -

-------

~--

·-
Remarks. 

LW·62 

set 10'5" of 20 inch diameter surface casing, used 10 feet of 
wire wound screen and 38 feet of 8 inch diameter casing. Screen 
gravel packed in 20 inch diameter drill hole. 

WICHITA • GARDEN CITY ., LIBERAL a KANSAS CITY • DENVER e OMAHA • AMES • ST. LOUIS • AURORA 
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I 

I 
I . 

I 

I 
I . 

' . 

•> _,.,. 

: 

o•-6• 
6'-101 

lO•..J.4• 

141-201 

20'-38• 

38•-46• 

46•-48• 

o•..J.1" 
4n-61 

6t,.J.81 

18•-28• 

28•-;o• 

301-35 1 

351-391 

391-45• 

451-54 1 

#4 WELL 

20" GRAVEL PACK WELL 

I 

White Sand 

Brown Sand 
. 

Rock 

Marl, Shell & Little S&ll4 

Light Green Clay 

Shell & Marl 

Green Clay 

·.---------~----- .. ··---· 

Top Soil • 
.,. ,1,'•· •' ,,., 

White Sand 
... 

Marl 

Light Green c:J..q 

Marl & Shell 

Green ClAy 

&rd Pllll (Shell) 

Light 01:-een Clay 

Hard Pan (Sand &. Shell:) 

79 



APPENDIX C 

BONITA SPRINGS DATA 
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' ' . 

Interview with Mr. D. H. Boggess, District Geologist 
Address: Smith Building, 2070 Main Street 

Ft. Myers, Florida 

Test Location #731 NW~, NE~, NE~ Sec. 25 Twp.46S, R 27E. 
located near cork Screw Road 

O'O" - 25'0" Sand shell zone 
25'0" 150'0" Limestone, dolomite 

150 1 0" 215'0" Green clay 
218'0" 243'0" Producing limestone formation 

165' Casing in well 

3.89 feet static water level below surface 

10.89 feet Pumping water level at 60 gpm 

8.6 gpm/ft. D.D. Specific capacity of well 

COMMENTS REGARDING WATER PRODUCTION 

1. This well cased out some good dolomite formation that 
would be useful in production. 

2. The formation is generally too loose to stand open hole. 
The well needs to be screened. 

3. Water quality generally acceptable. 

72 ppm of chlorides 
water temperature 
Conductivity 

26.5 deg. c. (79.6 deg. F) 
350 micro mohs 

-----------------'-LAYNE-WESTERN COMPANY, INC .. ----• 
Rl 
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Pl/[L 
LABORATORIES 

~esearch ~ lJevelop~ent 
lJivision 

M. B. WHITE, M.D. 
DIRECTOR, CLINICAL RESEARCH 

J. 5. BRACKEN, M.D. 
DIRECTOR, BIOLOGICAL SCIENCES 

WM. F. MAHONEY, M.D. 
DIRECTOR OF ELECTRONICS & INSTRUMENTATION 

I, M. CHAMELIN, S<.D. 
DIRECTOR, CHEMICAL I PHYSICAL SCIENCES 

' 

1928 HILLVIEW AVENUE I SARASOTA I FLORIDA 

TELEPHONE I 958-0396 

ACCESSION NO. ; _ __,:2::::3:..7 _· _ DATE RECEIVED 8-23-6!bATE OF REPOR~26-68 

SAMPLE OF: Water u.s. Geological Sunty Wall 

FOR: PARTIAL 0 COMPLETE [j ORDER NO.: 
SUBMITTED BY: J'lor1da Cities Water, 
SOURCE: 2112 Culf CatoDrive, 

Sarasota, na. 

CERTIFICATE OF ANALYSIS 

Parts per Million 

Total Dissolved Solids @ 103° C ...... ~-------------------------------------------------·-·--- 440 
Total Hardness (Versenote) ------·-----------····-··--·-·----------·-····-------- 190 

Alkalinity as CoC03 ·-------·------------------------- -------- 220 

Non-Carbonate Hardness -------------------------------------------

Bicorbonote, HCO 3 ---------------------···----· ---------------
1 ron, Fe -------------------------------------------' --------

Sulfates, SO 4 -.---------------------------------------- -------

Calcium, Co ------------------
Magnesium, Mg ------,------------· _ -----------------· ------------
Fluorides, F ( Disti llotion) ---------------------------·--·--------·-----------------------
Carbon Dioxide, os C02 --------------------------------------------·----------------------
Bicarbonate, as CoCO 3 -------------------------------------------·--------------------
Carbonate, as CoCO 3 -------------·---------···-··--..:..-.... ----------------------·-···-···· 
Hydroxide, as CoC03 ------------------·--· -----------------
Color IStondo.-d Cobalt Scale) -------------·-------- ---:1:'0'-.--,----
0dor ---------------~----------------------------------------------------- _,_N!.!o,.n.,al.· __ _ 
pH 1 Field 1 ------------------------------------------------- _.rr._. ... u,__, • .__ __ _ 
pH ILabototory) -----------~------------------ 7. 4 
pHs ---------------------------------------------. __ ._.Zc.-":6,_ __ _ 
Stability Index -------------•-------------------- ___.7._.8..__ __ _ 

Corrosive -····-··--·--------------·----·-----------· -----·---- --:M~I.,Y'!'h'-GoL---
Scole Forming ------------------L--------------- ...!Ma~y._,bO'e"-::----:

Satisfaato:g Appearance -----·-

268 
0,04 

:lO 
.57 

19 
0.48 

-----------------
------------------------------

-------------------------
espectfully submitted, 

_...,.-· 
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PML 
LABORATORIES 

Research & Development 
Division 

M. B. WHITE, M.D. 
DIRECTOR, CLINICAL RESEARCH 

J. S. BRACKEN, M.D. 
DIRECTOR, BIOLOGICAl SCIENCES 

WM. F. MAHONEY, M.D. 
DIRECTOR OF ELECTRONICS I INSTRUMENTATION 

I. M. CHAMELIN, Sc.D. 
DIRECTOR, CHEMICAL I PHYSICAL• SCIENCES 

1928 HILLVIEW AVENUE• I SARASOTA I FLORIDA 

TELEPHONE I 958;0396 

ACCESSION NO.: 236 DATE RECEIVED 8-23-68 DATE OF REPORT 
Water N.E.Section 25 Ward Ranch SAMPLE OF: AI. £. /JP.M- T3ton ii:e- 'SQ>G'l-11'11~ .S 

FOR: PARTIAL 0 COMPLETE lXI ORDER NO.: 
SUBMITTED BY: Florida Cltiu Water, 

SOURCE: 2112 Gulf Gate Drive, 
Sarasota, na. 

. CERTIFICATE OF ANALYSIS 

Total Dissolved Solids @ 103° C·------------------..o.---------------------·

Totol Hardness (Versenate) ------------------------------------------

Alkalinity OS coco3 ···-----------------
Non-Carbonate Hardness ------------·-----------· 
Bjcorbonote, HCOa ~~~~~-~~·~----·---------.------------------
1 ron, Fe --------------------------------------- ------· 
Sulfates, S04 -----------.:·-·······~u··---..:._-··---~-· -----------·------
Chlorides, Cl ----·-··--··------·--·----~--------·-· 

~~~t:~~~~ ~~-~~~~~~=~~=~=-~~==~~~=-----------------------------------
Fluorides, F (Distillation) ---·;:.-"··----~----------·----~----·--·------·-··-------~---

Co rbon Dioxide, as CO2 --------·---------·~---------·-------------~-----·-'-·------------
Bic:orbonate, as CoCO 3 -·-··-··--------~------·---~----------~---·----------------·-------.
Carbonate, os CoCO 3 ~-~--------~-----~---~-~-------------·--------------------·-------···· 

Hydroxide, as CoC0 3 ......... -----------· ---s-o·--·-----------
Color (Standard Cobalt Scale) ·------------~-------- None Odor ................. ________________________________________________ -....-'....-''----

pHH (<LFieblod I to'·--~··------------·-----------·----·-------· -----· '--_;,;,.:: .. ~..:•..,---
P a ra ry -----------------------------------

pHs ........................... ----------·---------·-· 7.1 
Stability Index ---·-·---· -·--------- 7 .1 
Corrosive ---------~---~----------------------~-···--·---- -.;.M;:n:L.y.;bc.:e:..._ __ 
Scale Farming ------------------------·-- ~!aybe 
Appearance --~----------------------· Satisfactory 
--------------------
····-------------------· 

Ports per Million 

405 
290 
280 
10 

342 
1.44 
Less than S 

33 
108 

0.18 
43 

280 
0 
0 

-----------------
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1051--132 1 Sholl with whf.to clay 

1321--145 1 C~:ccn clay wf.th lhall 

145'--1481 Salld vf.th eha11 

lMl'·-1!>6 1 nand 

196'--210- Groen clay 

210°--214' Gr::.y clay 

214'·-250° C:;:acn clay 

2SS'·-262 1 t!.::::d Li:.:.a llock 
I 

2:32'--::;75° Soft 1. ·~·~, ~o~~t 

Total davth 27J' 

Tot<:l caainz :207' lO" 

• 
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LABORATORIES 

Research & Development 
Division 

M. D1 WHITE. M.D. 
OI::.CCTOR, CLINICAL RESEARCH 1928 HILLVIEW AVENUE I SARASOTA I FLORIDA 

TELEPHONE I 958.0396 
J. S. SRACKEN. M.D. 

Oll:.i:CTOi', GIOLOGICAL. SCIENCES 

WM. F. MAHONEY. M.D. 
Dli\ECTOR OF ELECTRONICS I INSTRUMENTATION 

I. M. CHAMELI N. Sc.D. 
OI~ECTOR, CHEMICAL & PHYSICAL SCIENCES . 

• 

ACCESSION NO. :-2.._."2...,';'---- DATE RECEIVED 12/16/63 DATE OF REPORT 12/18/68 

SAMPLE-OF: t:.:~t:cr t!oll 03 11/14/61 U14S All ~lo n 
~t4 Spi'!n; 

FOR: PARTIAL 0 
SUBMITTED BY: 

SOURCE: 

COMPLETE [J] ORDER NO.: 
t:'lo:=aa.:~ C1t:1c:~ U.::l\':01' 
2112 C::lll! C.:t:o DJ;ivo 
0

,.,. __ ,.......,,..... .,., -
,._.,-..,""_....;1 ii"AU. 

CERTIFICATE OF ANALYSIS 

Parts per Minica 

Total Dissolved Solids @ 103" C. _.,;S~5~3t._ __ _ 
Total Hardness IVcrscnatel _i2;,t1:!,0t._ __ _ 
Alkalinity as CaC03 _..,2..,_7_..0t._ __ _ 
Ncn·Ccrbcnote Hardness--'-· ------------'-'~-------·.~ 
6icorbonate, HC03 o.oo (ron, Fo 

Sulfates. S04 

Chlorides, Cl --····.--------· 
Calcium, Ca ---------·------------------
Mooncsium, Mg ----------- ··········--
Fluorides, F. (Distillation) --·-··-···-·-····---------·-·-----
Corban Dioxide, os C02 --------------------------· -
Blcorbonote, os CoCO 3 ------· -------·-------------------···-------·--
Carbonate, os CoC03 -----------····----··--------7-----------------····--·--

Hydroxide, as CoC03 -----·--·-----:--·-------·--. -u--------
Color (Standard Cobalt Scale) ---------·-----------------·- .....,;=:-,----
Odor ........................... ---------------·----··--·--·------·----------·---·-········ -:U:;.:a:.;lXI;::::.. __ _ 
pH <Field! --·----------·--·---··---------------------------------------·· _,n::;•;;:D::.;•<---
pH <Lobol'l:ltoryl ---------·--·--·-·---·-··-·-----------·----------- _ ___,70:-'.~e::-----
pHs ----·---···-----···----------------------------·--······----------------- -...,7~.4=----
Stobllity Index-------··--·----------------------------~-·--·-······-------·· _ _,7,_,.,_,0"---
Corrosive --·····------~------·--------------------·----·····----·-··········---·------·· --;H.;::"I;JY~b<;o~--
~Pa;o~::'n_a _·-=:::::::::·_--_---_-_--_-_-=:.:_·-_·-:::::::::::::=:::::::::::;::=~-----_··:::: -..;b.,:~?:b:;~;.;O;f'"'co=to'"':., 

66 
90 

27 
0,60 

7 
270 

0 
0 

----------·-----·-------------·---· 
_____________ __., 

-·------------·--·-···---------------------·-----------····-···--'-.:.--~--

--'--------~---·-----------···--------------

Respectfully submitted, 

PML LABORATORIES 



APPENDIX D 

PINE ISLAND WELL FIELD D1\T1\ 

86 

r -, 

' ' 

l . 

i " 
I 
l ' 

r : 

r , 
i ~ 

[ : 
I. 
I 

I J 

' ' ' 

L _j 

r. 
! 

r , 

l _ _j 



i 

i 

I 
I 
l 
I 
I 
' ' I 

I 
' 

i. 

I 
I ,. 
' 

: 
I 
! 
I 

I 
··-

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

I 

I 

! . 
I 
I 

f' I ~r 
" II 
II 
' ,, I II 

)I , 
I' I 

~~ 
~ 
0 

' . • ... 

7100~ 

r<J PLA.~t,.·r 

R7 · : .. 

SUPPLY WELL SITE PLAN 

EXHIBIT B 



( 

co 
co 

( ( 

G'l"~-1 '222' 
l f. ,..,.,,,, "'· '11' D"'"'·' 4 '""'l Cl2 r1 ~<'h1;;~l . .... .• __ ., "'~'- - !. ..::.·.·~~----~ .... ···._;. 'i.., ": -- .. .- 2 if_-, .. ·' •. 

• .... ,.. .ol..a. 'D •• 

!-~ ".'; .. . ! !~_ :~-- ~--j;-« ... -h·;_~:_.___l .. ~}l~~ .. ~-~1~ .. 1~!--! __ .., -~~--2-E,:~ ... ~ .J--~~~}l!=~----~~-~_d;{-st:~I£!.__.._.~$1 ~~ .... 5:,;tt;;:r~2:"!::S':. _____ Et:A'l?i m_ . •-o-eT--"'.'"-~L'''• 

:: .:::.~ l.~~3 
,_.., 
~«;, 

1.B_ i g ... j. 7.83 

1C 454 236 

~}J ~~05 150 

•• "'j l .. 74 165 .J..:.A 

lP :&OiS l'$4 

.- ~ 

.( • .,2"' l~S 137 

~'f ... 
t;;;..,._l 

,. ~, .. ,_ 
.:;.. . ...., . 131 

ZIA 110 lGO 

?>:: 
., .. .! 11@ no 
~(! ~:~1- ee 

3.:) 9~ l;h 
~~ 

2~~ 2:1~ 'j: P•'; 
-~I 

. --- - ~-..-: ,·, ~ ,, .. -· ._,..:.. ,-, 

122 

133 

235 

150 

157 

194 

137 
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BB 

S4 

l"A"'i ••• 

118 

174 

236 

143 

150 

194 

132 

1~2 

94 

103 

se 
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12l 
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118 

174 
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l:/,3 

150 

183 

132 

12'7 

87 

103 

aa 

82 

!22 

116. 82 93 7.6 82 

172 122 309 37.7 122 

~35 161 393 66.0 168 

142 101 393 
,<r 

149 105 262 29.6 ' lOS 

180 us 282 36.1 J.:te 

130 92 102 9.4 92 

120 es 99 $.4 BS 

ao 57 123 

102 72 180 13.0 72 

85 61 79 -4"'8 61 

75 53 57 

120 85 95 e .. 2 85 
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*parts/per mil!ton 

WATER Al4\LYSIS TABUlATION 

GREATER PINE ISJ::ID VlATER' ASSOCIATION, INC. 

BENNETT, UISHOP & PASSALACQUA, INC. 

EJOUBIT "D" / C7 

Re11 rks 



APPENDIX E 

WELL CONSTRUCTION SPECIFICATIONS 

l ' 
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GENERAL SPECIFICATIONS 

WATER SUPPLY WELL 

I. SCOPE OF WORK 

These specifications are intended to provide the in-

formation necessary for all parties concerned with the contract 

to know the conditions and determine the amount of equipment, 

materials and work required to successfully complete a water 

supply well for municipal use. 

These specifications are for a large diameter well to 

be constructed in lime rock with the producing water zone to be of 

open hole construction. All these specifications are in accordance 

with what is considered to be good practice by the water well in-

dustry and the American Water Works Association in the United 

States. The work covered by these specifications will meet the 

specific requirements of any local or state health department 

or other appropriate regulatory agencies as may have jurisdiction 

at the location desired. 

II. PERSONNEL AND DRILLING EQUIPMENT 

The contractor certifies he has been in business of 

constructing similar type water supply wells for--------- years. 

The contractor further states that·-------------------------------

who h~s been employed by the Contractor for ______________ -Jears 
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will be assigned to this job as field superintendent. The 

Contractor will list three (3) clients and the name of the 

responsible official from whom a reference of quality of 

work can be obtained. 

Further, the Contractor will list the manufacturer's 

name, model number and age of equipment to be used in the con-

struction of the water supply well or wells, specified herein. 
---------

-
III • PERMITS 

The Contractor shall obtain a permit from the state 

Board of Health to drill the new well or wells, immediately 

following notice to proceed with this contract. The Contractor 

shall furnish both the OWner and the Engineer with a copy of 

the permit. No field operation shall commence until the necessary 

approvals have been obtained. 

IV. MOBILIZATION AND DEMOBILIZATION 

This item in the bid schedule includes moving on and 

off the site, all materials and equipment necessary for constructing 

and developing the well, or wells. It also includes cleaning up the 
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site upon ·completion of the contract, 

V. CONSTRUCTION OF WELL 

The well shall be a large diameter, lime rock well, 

drilled by the rotary process. Unconsolidated material above 

the water bearing lime rock formation shall be completely cased 

off and sealed so as to prevent contamination of the lime rock 

or corrosion of the casing by soil and water above the water 

bearing formation. In order to provide maximum development of 

the lime rock formation, no drilling mud will be used in this 

brmation. Cuttings and formation water will be removed during 

the drilling process by the air reverse circulation method. 

No other drilling process is acceptable. 

r -. 

r ' 

r : 

I " 

r , 

[ ' 

r , 
I 

'" 

l ' 

r ~ 
Contractor shall drill the well at the location agreed 1 " 

upon with the Owner and in compliance with regulations andre- r· 
lj 

~mmendations. Any drilling fluid pits required should be positioned 
r. 
' 

at least 15 feet from the proposed pump foundation pad or the top tJ 

of the well. contractor shall dispose of drilling fluid and cuttings f' 
LJ 

and discharge water in a manner acceptable to the Owner. The Con-

tractor shall drill a __________ inch diameter hole to accomodate the 

outer casing to a depth of. __________ feet. This depth may be adjusted t' 

somewhat because of conditions encountered at the site and payment 

will be on the basis of the unit price per lineal foot of hole 

drilled. The top of the casing shall be a minimum of two (2) feet r 

Lo 

94 



above the final ground surface or pump house floor base. This 

__________ inch diameter casing shall be joined as it is being placed 

by either welded or threaded connections to form a water-tight 

casing. The well will not be accepted if straightness or vertical 

alignment is unsatisfactory to the extent that it interferes with 

the installation of a pump. If doubt exists, as to the plumbness 

and alignment, the contractor may be required by the Owner to 

conduct an Eastman alignment survey or equal, at no extra cost, 

to the owner. 

After the surface casing has been installed, centered 

and plumb, the three (3) inch annular space between the walls and 

the drilled hole and the outside of the casing shall be filled with 

a neat cement grout under pressure. The grout shall be pumped to 

the bottom of the hole under pressure through a separate, temporary 

pipeline. The cement shall be mixed at the site and the mixing 

.and pumping shall be a continuous operation until the grout has 

filled the entire annular space as evidenced by its overflowing 

at the surface. The mixture shall weigh approximately fifteen 

(15) pounds per gallon and at no time during the cementing operation, 

shall the weight fall below fourteen (14) pounds per gallon. The 

Contractor is cautioned that he must have sufficient pumping and 

mixing equipment together with separate stand-by equipment, as 

well as sufficient supply of cement at the site before this 
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operation is begun as the cementing, once started, shall be a 
r , 

continuous operation until the grout overflows at the surface. 

The Contractor shall guarantee the effectiveness of the cement 

~al around the casing and that there will be no leakage around 
r, 

the casing anywhere along its entire length. 

Drilling into the lime rock aquifer horizon shall be 

resumed after the grout mentioned above, has set for 72 hours. 
r , 
' The diameter of the hole drilled in the lime rock shall be not I_~ 

more than five-eighths (5/8) inches smaller than the inside diameter r' 
l " 

of the surface casing. The hole shall be drilled by the rotary 
f ' 

process in order to secure straightness, alignment and concentricity l, 

with the outer casing. This hole shall be drilled to the bottom of f ' 

i ' 
the ___________________ formation expected to be encountered, ____________ _ 

feet below ground surface. Additional depth may be specified by 

the Owner. ' ' 

' 
The total contract price shall be subject to adjustment 

I, 

in accordance with the unit adjustment prices given in the proposal 

form. 
r, 

l ~ 

VI. MATERIALS 

The well casing forming the permanent well shall be 

p:>nstructed of new, durable, and non-toxic material sufficient to 

protect the well against structural deficiencies during 
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construction and against entry of pollutants during the expected 

life of the well. Only new, and unused API-SL or A-53 seamless 

or electric weld black pipe may be used. The casing will be 

__________ inch I.D. with a thickness of inches and a 

weight of ___________ p,ounds per foot for a plain end condition. 

The neat cement grout shall be a mixture of Portland 

cement and not more than six (6) gallons of water per bag (94#) 
I . 

I of cement. The use of Bentonite (up to 2% by weight of cement) 

to reduce shrinkage may be used. The water used shall be fresh, 

clean and potable. If the water is questionable, it shall be 

tested in accordance with ASTM Cl09. 

VII. DEVELOPING THE WELL 

The well shall be developed by any acceptable method 

I selected by the Contractor. A preliminary pumping test shall be 
l • 

provided for a period of four (4) hours to determine the potential 

yield, drawdown, and recovery. After developing, the Contractor 

shall remove any formation materials brought into the well by 

the development process. 

VIII, TESTING THE WELL 

After the completion of the preliminary pumping test, 

or tests, the Owner may elect to conduct a final pumping test for 

a period of at least 500 minutes to secure information for the 
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selection of permanent pumping equipment. The contractor shall 

furnish a deep well turbine pump capable of discharging---------

gallons per minute. The Contractor shall provide the necessary 
r -

power to operate the pump continuously, for the duration of the 

test. After drilling, development, and preliminary testing, the • 

well shall be allowed to set idle for at least 12 hours for the 
f ' 

water level to return to its normal static level. This water 

level shall be carefully measured and recorded to the nearest 

one hundredth of a foot from the top of the casing· prior to the '. 

' . 

commencement of pumping. The well shall then be pumped continuously 

for 500 minutes at a rate determined by the Owner, not to exceed r 

_______ gallons per minute. Immediately after commencement of L. 

' . 
the pumping, the water level shall be measured and recorded to the 

L . 

nearest one hundredth of a foot and the water level during recovery 

shall also be measured every minute for the first 15 minutes, every 

five minutes for the next 45 minutes and every 30 minutes for the 

remainder of the period. 

Accidental interruptions may, if so agreed, upon between 

the Contractor and Owner, be compensated for by correspondingly L . 
• 

increasing the time of pumping test. No accidental interruption 

may exceed 5% of the proposed pumping time. Should the Contractor 

be unable to continue the test, he shall re-start the test at his 

own expense, only after a 12 hour rest period for the static water 

98 



level to return to its original condition. The time stated for 

the duration of the final test is a minimum, and the owner reserves 

the right to require the contractor to extend the test period to 

--~------hours or to make additional tests not to exceed a combined 

pumping test time of ...,---~hours. 

IX. ACIDIZING 

If so directed, in order to increase the yield of 

water from the well, after the final pump test, the Contractor 

shall remove the test pump and acidize the well. Before removing 

the pump from the well, the Contractor shall run a test on the 

pump to obtain four points on the head - capacity curve and a 

mpacity horsepower curve. After acidizing, a similar number of 

points shall be obtained and th• ~esults compared. Acidizing 

shall be performed by using compressed air to displace the 

acid into the formation. 

Prior to acidizing, pre-treatment with a solution of 

50# of sodium tripolyphosphate or an equivalent phosphate, shall 

be introduced through the acidizing tube installed inr•.the well 

to within 20 feet of the bottom. The solution shall be displaced 

into the formation with 300 gallons of water. The solution shall 

then be surged with air to properly mix the phosphate and produce 

a scouring effect in the well bore. The solution shall then be 

pumped to waste. 
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Upon completion of the pre-treatment with phosphate, 

500 gallons of 15% hydrochloric acid .solution shall be used con-

taining a non-toxic inhibitor to prevent damage to the casing and 

r " 
a non-toxic stabilizer to prevent after-precipitation of dissolved 

minerals. The chemical used as inhibiting and stabilizing ingre- . f "' 

dients shall be acceptable to the Florida Board of Health. The 

acidizing process shall be subject to the approval of the Florida 

State Board of Health. The acid solution shall be introduced 

through the tubing set to a depth as authorized by the OWner and 

the acid shall be displaced in the formation with 500 gallons of 

water. 

A suitable sealing arrangement shall be provided be-

tween the well casing and acid tubing to develop pressure of at 

least 500 pounds per square inch on the well. The sealing 

arrangement shall be provided with the necessary valves and pressure 

gauges to determine the pressure in the annulus so that additional 

acid, water, or air, can be introduced into the well and acid, 

or water, can be vented or pumped from the well. 

If the pressure in the well does not develpp to 500 psi 

after operating the compresso.r for one hour, then watever pressure 

that is developed, shall be retained for an additional one (1) hour 

or until the pressure drops below 250 psi. Then, the waste valve 

shall be opened and the well shall be pumped at a rate to produce 

approximately 50% drawdown to clear the well of spent acid. 
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The Owner may elect to have the contractor prepare .and 

introduce a second 500 gallons solution of acid treatment into the 

well in the exact same manner as hereinbefore described. The acid 

tubing shall be pulled back in the well to an upper water bearing 

formation as determined by the Owner. After the acidizing treat-

ment, the well shall be pumped clear of all sediment and discoloring 

matter until no acid reaction is shown on li"T'IY\ w~ paper. A test · 

pump shall then be installed and an additional final pumping test 

shall be provided in accordance with these specifications. The 

additional pump test shall be a duplication of the final pump 

test previously described. 

X. DISINFECTING THE WELL 

The well shall be disinfected after the well has been 

tested for yield but before removing the test pump from the well, 

and before collecting any samples for determining micro-biological 

quality. 

The well shall be disinfected by introducing a chlorinated 

lime or chlorine solution into the well in such a manner that a con-

centration of at least 50 ppm of available chlorine exists in all 

parts of the well at static conditions. The chlorine solution shall 

be introduced into the well in such a manner that the well surface 

above the static level will be completely flushed with the solution. 

A minimum of two (2) hours contact time shall be provided before 

pumping the well to waste. 
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XI. CONTRACTOR'S RESPONSIB!LITY 

The Contractor shall be responsible for performing 

all the work in strict accordance with the specifications. If 

evidence indicates that the well is not constructed in accordance 

with these specificatins, to the satisfaction of the Owner, 

proper changes shall be made by the Contractor, or if proper 

changes cannot be made, the contractor shall abandon such well, 
r-

without cost to the Owner, and drill a new well. If the con -

tractor is not responsible for installing the permanent pump, 

the well shall be temporarily capped in such a manner as to 

prevent any pollutants from entering the well. 

r-

XLI. GUARANTEES r -

Contractor shall guarantee that all materials, equip- l ' 

Bnt and work performed are free from defects in workmanship, I ' 

design, or materials for a period of one (1) year after completion. r -

If, within one (l) year of completion, the well should fail to I ' 

perform, due to any such defects, it shall be repaired and re- I 
l _ _j 

~ored to operating condition within a reasonable period of time '-
i 

at no cost to the Owner. As a condition of acceptance, the Con- l_j 

tractor shall demonstrate to the Owner, that the full depth of L 
the well is free of any obstruction and clear of any formation r , 

materials. lJ 

L_; 
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XIII. ABANDONMENT CLAUSE 

If the well fails to conform to the specifications, 

and the contractor is unable to correct the condition at his 

own expense, it shall be considered an abandoned hole and the 

Contractor shall immediately start a new well at a nearby location 

specified by the Owner. The contractor may salvage as much casing 

and materials as possible, from the abandoned hole. The salvage 

material shall remain the property of the Contractor. They may 

2 used in a new well, if not damaged. The abandoned hole shall 

be filled with impermeable material and sealed in such a manner 

as to avoid accidents and to prevent it acting as a channel for 

pollution of water bearing formations. 

XIV. WELL LOG AND FORMAT ION SAMPLES 

The Contractor shall keep an accurate log of the weil 

as the drilling progresses. The log shall include the depth, 

thickness and nature of each formation encountered as well as 

a physical sample of each formation. Samples shall be taken at 

o ... t 
regular intervals of sr and at every change in formation. A 

~mplete record of the casing and casing lengths with location of 

any packers, plugs or seals, shall be furnished. All test data 

including static water level measurements, length of test, rate 

of discharge, and all drawdown measurements will be complete and 

furnished to the Owner. Two (2) water samples, one collected 

after one (1) hour of pumping, and one near the end of the final 
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test will be collected by the Contractor and submitted to an 

approved laboratory for analysis of chemical constituents. 

The results of such analysis will be sent to the OWner. The 

Contractor will also electric log the well and provide a copy 

of the electric log to the OWner. 
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PROPOSAL SCaEDULE 

ITEM 
NO, WORK OR MATERIAL 

1. Mobilization and/or 
demobilization 

2. Drilling inch diameter hole 

QUANTITY OF 
UNITS 

lump sum 

UNIT 
PRICE 

$ ___ _ 

accommodate surface casing $ _____ lin.ft.$ ________ _ 

3. Furnishing and installing 
--~--~inch diameter surface 
casing 

4. Grouting ________ ~dia. surface 
casing 

5. Drilling dia. hole be-
neath surface casing for open 

$ __ .lin. ft.$ ___ _ 

lump sum 

TOTAL 
AMOUNT 

$ ___ _ 

$ ____ _ 

$ ___ _ 

hole completion $_lin.ft.$ ___ ._/.:.ft.::.. $ _____ _ 

6. Acidizing 

7. Conducting 500 minute final 
pumping test 

a. continuation of pumping past 
500 minutes 

9. completed well using expected 
dimensions only (total of above 

lump sum/ 
treatment$ ________ _ 

Lump sum/ 
test $ ___ _ 

$. ___ _ 

------~hrs. $ (hr, $ ____ _ 

items) lump sum $ ___ _ 

10. Completion time of well~--------~day ________ ~month~--~--Jear. 
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