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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, Iﬁc. has |
'conciucte'd numerous studies {dentifying ground water conditions in Lee County,
Florida, It was recognized nearly ten years ago that the Cypress-Lakes piant
well field was not .capable of meeting the water supply growth for the..PIOrida
Cities Water_Compaﬁy t'ran‘chise_area . At approximately the same -time-, al-
similar study was being conducted for GAC Utllities for the Cépe Co.ral aréa. '
Rapid growth and development was oclcurring in the coastal fringe aréa that
would exceed locally available water supplies,

In 1971, the Hydrologist began a stﬁdy for the ﬁcﬁte'ntial water
supply in what was then called the Green Meadows area. The primary purpose
of initlating the Gréen .Meadows water supply study was to furnish Water for
the then proposed land development project that was conterﬁpl.ated to be s.imilar
to Lehigh Acres, It was anticipated that the 'findi.ngs of such- a s'tudy 'maé
prove to be equal to the 1o¢al demands as weli as being capé_lb_le_ of trahsrhitting
fresh water to supplement the local sources of supply for bo.t‘h‘ tﬁe Cypress
Lakes syét'em and Cape Coral, In January of 1973, GAC Utilities contracted , |
to sell the Gréen Meadows property. However, éufficient irivestigation had
been made to thét time that a very preliminary s\t’udy utl}izing a fnéthématical
model on digital computef Wa_s made to detérmiﬁe the approkimate spacing

and location of potential wells to supplement the Cypress Lakes and Cape
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_thé U. S, Geological Survey. This data is available upon réquest.

'strﬁdted in both the shallow and deeper aquifers in the vicinity to obtain

Coral systems, As the result of that st‘udy,r_26 - one acre well sites were V/

it et s s e e e g

gselected and withheld from the deed of transmittal with these sites designated

for water supply production. In July of 1974, the first test water prod'uctlo.n

—

well was co.nstructed in the southwest corner of Section 33, Tdeship 458, /

L e

Raﬁge 26E in Lee County, Florida on a tract of land deslignated for a water

treatment plant site. To date, three production wells each capable of pumping
approximately 700 gallons per minute or 1 million gallons per day, have been
constructed on the tract of land designated for the water treatment plant.

Water levels in both the shallow and deeper aquifers have been monitared by

The purposé 6f_ this report 1s to conclude the study_that was
started in 1971, The studv was orlginally 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-

definition of the geology for the general Green Meadows area, W'éter levels
wére measured and elevations made to each of the p1e20metet;s to coﬁstruct_ a
water table hydraulic gradient map of the area, Water éamples were take.n‘.flrofr‘i
each of the pilezometers and analyzed to determine the general chemical
characteristics of the water., The second phase of t‘he study wés the test .
pumping of the test production wells, Water leve! data was observed in the
plezometers a.nd the wells ¢onstructed in the area in order to ascertain the _

appropriate coefficients of transmissivity and storativity in the vicinity. These

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

aquifer system ba'sed on the data collected thr'oug_hlthe vears, It is in tﬁis_

phase that the leakage rate and the safe yield of the aquifer system 1s determined |
utilizing both electric analog and digital computer modeling technique’s . 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, Ii was found early in the investigation that there was a very shallow
aquifer utilized bir agricultural interests in the area for irrigation. This wétef :
was usually colored by the development of tannic acid from natural vegéta‘tioﬁ.
Because of the color, it was undesirable in lts appearari'cel‘.for public water |
supply use, Treatment for total color removal was conslidered too expensive
by conventidnal 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 uti'iized for public water supply purposes. Therefore the investigétion

prdcedufe designed for Green Meadows was to construct plezometers in pairs
wi.th the first shallow plezometer terminating in the ‘éhallowmost water bearing
mater.ia'l. A second test boring thenwithin a foot or two of the first one was
carried tq the first satisfactory water produCIng formation OCCurring usually at
'10:0 f.oot depth. or greater, suitablé for public water supply purposes. | Varioﬁs |
samples were collected from the test holes, both shallow and deep, and wlere
analyzed by various laboratories fdr its mineral content.
Geology

The primary source of ground water in Eastern Lee County are
tzhe bermeable sediments In the upper 200 feet of the subsurface, The su'rficia‘l-

sands in Eastern Lee County may have been deposited on the ocean floor
ILAVNE WESTEDM ANMDANY INP




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 shallow water near the shore. These ancient sea
floors are known as terraces and are recognizable throughout the area, Other
surface sands may also be found when the sea level was only about 25 feet
higher than at presenf. These areas appear to lie just to the west of the
Green Meadows area. |

The upper soll profile consists mostly of coarse s.and , m'a.rl,
shell beds, and consolidéted and semi_-consolidated limestones. Some of the
marl and clay lenses that occur in the upper portion of the profiie limit vertical
infiltration. The soil materials from appmximately 100 feet in depth to about’

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

it ity E— S

formation that is the principle aquifer for municipal and public water SUpplies .
The shallow near surface c::iquifers of sand and sheu are used primarily for
irrigation in the local area, These two distinct aquifers are s‘eparated_by
extrenﬂely’ low permeability marils and clays.

The aquitard’ between the shallow aquifer and the_ deéper
Tarhiami formation is both beneficial and 'detrimental, dependiﬁ'g ﬁpon the poiht |
of view and interest involved. The aquiclude-is detrimental in th'at'_it limits
the 1eakage into the underlying aquifer and théreby limits the éctual amount of
pumping that shouid be sustained on a long term yield b‘asis.. The aq.utclu'de
however acts as a filter in conditioning of water and results in development éf

a higher quality of water than WQuld be available from the shallow surface

aquifer, The aquiclude is therefore limiting the yield, but 1mprov1ng the _ |
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quality of water from natural sources.

The most beneficial effect of the aquitard is that local
irrigators in the area caq utilize the shallow aciuifer system for agricultural
purposes and not have any majo? 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 shallow irr-ig.atioﬂ Wells have
continued to operate ;‘;}e;.t:.l"\.c;ugﬁ .thé Vi"c.a;:‘vef aquifer water level decline has
-been signlficant due to the initial pumpage of the Greén_MeadoWS well
field. This comes about by the high recharge rate from l_o‘ca'l precip_itafion
to the shallow aguifer far exceeds the amount of leakage out of the bbti:om
of the shallow aquifer through the aquitard into the lower Tamiami fbrmat_ion.
From the present data available, the aquitard between the tWo aquifer
systems has been found in every boring in the general v.icinity.

Climate

The avefage annual rainfall in Eastern Lee County i.s approx-
imate iy ;52 inches per year, It is common for 15% or fnore of this a-mount of
water to be contributed to the shallow aquifér system. This is thg equivalent
to 7.8 inches per year of precipitation that contributes to the shallow aquifer,
Converting this to the average re‘charge rate per square mile results in approx-
imately 372,000 ga.uons per day per squafe mile to the shalloﬁv aqt.x.ifer. |

In conducﬂng leakage studies of the Upper ﬁéw‘chom aquifer

in both the Ca.pe' Coral and Cypress Lakes well fields, it was found fr_bm :
previoﬂs studies that an average of 150,000 gallons per day per squére rhile
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may actually be contributed to the Upper Hawthorn aquifer. Therefore it
apbears that only 40% of the recharge té the shallow‘aquifer is transmitted.
through the aquitards to the Tamiami formation below, This transfer only
occurs in areas of pumpage where the water table has been depressed
sufficiently for th'e infiltration to occur, There remains approximately 60%

of the 'recharge still available to the local shallow aquifer system for

- {rrigation purposes., In the area immediately to the south of the Green Méadows

area, this has been ocbserved to be satisfactory for cbntinuatidn df trrigation
without any appreciable loss or damage to the agricultural system as indicated
by the @bsende of any claim for damages from the adjacent farmer, ﬁ

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 Gedlogical Slirvey_and
th.e approximate location along Corkscrew Grade, in Esterp and other areds |
located in Central and Eastern Lee County, These datum are attached fo fhe
Ap!pendix for the information provided. Where water quality samples were
available, these have beén included. |

In _1972 , @ special surface water study was beihg cond.uct'ed
in addition to the shallow aquifer study for the Green Meadows afea . C"fes_t
stage ga.'u'ges were established in several Lareas. to obj:aiﬁ the ﬁaximum _wa'tef
height from local precipitation, Water quality samples were taI{en of both

surface water and from the shallow aquifer in preparation for a comprehensive

study of the Green Meadows water supply system., Attached to the JTanuary 19,
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1973 1etter, isan 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 selling 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 p‘hasel__ of sfudy. It
was p'roposed to devlelop approximately Zl_wetls with the wells spaced on
one-half miie intervals in a rectangular grid pattern. The data wals examined
on the baéls 6f ﬁo recharge and developing Watér only from the int.érnal_ stoi"a'ge
capacity of the aquifer. It was found tha.t pumping lonly 5 million Qalloné pér' .
day resulted in a useful life of 'thé aquifer in excess of 50”ye"ars. W.i‘i.:h no
recharge, Increasing pumping to approxifrﬁately 10 mtllion gallons ﬁef day,
leakage from the shallow aquifer would have té be present onan order of.
magnitude similar to that experienced for the Upper Hawthofn aquifer, Th;s
was considered to be a reasonable ex;:ectatioh for the area. and the‘ reqoni;ﬁehdaQ
tion was made to select approximately 20 some well sites through the ceﬂter
portic)n.of:the Green Meadows area that could be deve I'Opéd and acCe.s‘si'bie .to.
the‘ Ploﬂda Cities Water Company water supply system and to the City ofCaper
Coral, The resulting one acre well sites selected aé a result of the stucfy- are
showh on the attached drawing and are a part of thé applicatioh pt'andiﬁg b'e'f.c‘»rel
the South Florida Water Management District,
| In July of 1974 , contracts were let for tlhé c‘onstructio_rjx o'f thé
first two wells located at the water treatmént .'planf site in the southwest
corner of Section 33, These wells were constructed by‘McGre-ggor Pump Corn.pan_y. 1
and the logs and pqmping test data are shown.in the Appendix._.. Test Well No,

1 showed an inltial value of transmissivity of 13,133 galions per day per foot
LAYNE WESTERN COMPANY. INC.———




I

e b

e UNITED STATES
%%  DEPARTMENT OF THE INTERIOR
e GEOLOGICAL SURVEY

ayas

R R

ALVA SW QUADRANGLE

7.5 MINUTE SERIES (TOPOGRAPHIC)

B1*37°30"
263

AvA e

F
IMMOKALLE 18 W

PR B A

T.463

26°30
B174s

N
,“:o‘p-

Control by USGS and USCAGS

'L‘.P’ Culturt and &rimage in part compi'ed from serlsl ghotographs

Eaken 1951, Tozograchy by planetable sureys 1357-1958
Polyconee projection. 1927 Merth American datum
10.000-foc1 grid based on Florids coordinate tystem, wast 13ne
1000-meter Universal Trangverse Mercator grid ticks,

zore 17, shown in blue

Revinions ihcen o purple compded Sam setlal phatograchs
tahen 1973 Tels intormanss “rat field cheshad

Purtple tiat i= cates eatension of arhan sresn

Mapped, edited, and published by the Geological Survey

I (CORKSCREW NWi
e

* SCALE 1:24000
2

1 i 1 g
1000 ] 1000 2000 o0 s o000 e 00 FEET i
fo s i T S A S SSeee S ]
1 5 ) 1 RAOMTTEN
_LEGEND

CONTOUR INTERWAL 5 FEET
DATUM 15 MEAW SEA LIVEL

GREEN MEADOWS WELL FIELD
LEE COUNTY
THIS MAP COMPLIES WITH NATIOMAL MAP ACCURACY Saimias

FOR SALE BY U5 GE SURVEY, . C. 20242
A FOLDER OESCRIBING TOFOGRAFHIC MAPS AND SYMBOLS 1S AVAILABLE ON REQUEST

* EXISTING WELL
* FUTURE Woll

DATE OCT. 1977 QUADRANGLE LOCATION

ROAD CLASSIFICATION
Hemvpdity e Light-duty - e——
Medim duty Unimps dit
() State Route

ALVA SW,FLA.
N2620-W8137.5/78

1958
PHOTOREVISED 1973
. AMS 4837 || SW-SERIES V4T

&
FLORIDA—LEE CO. t S

‘L

B

730"




.
B s

width of aqulifer and increased to approximately 42,955 gallons per day per
foot width of aquifer after 100 minutes of pumping, This is an indication of the
leakage beginning to develop through the aquitard separatling the shallow a.nd .
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 géilons- pélr
minute, The well's specific capacity was approximately 21 galloﬁs per min‘ﬁte
per fobt decline in water level,

In a few weeks the second well was completed and test pufnped |
at a rate of 948 gallons per minute for 25 hours, which had a well specific
capacity of 23.7 gallons per minute per foot of drawdown, Prior -’Eo.the pumping
test, wéll development work on each of the wells showed .purr.u‘aing rates i_ﬁ |
excess of 1,100 gallons per minute frdm less than a 50 foof dep_‘chf This Was.
an exceptional yield capacity from wells in i.ee County, Tﬁe.. coefficient of
transrriissivity for Well No, 2 aﬁpeared to stabilize at approximately 36, 805
. gallons per day per foot width of aquifer, The qoefficie'nt of. sto'rat.ivity appeared
to be ,0016 for Well No, 2, No direct calculation of leakance through the -
‘aquitard was made for the pumping test., Prior values of from 150‘,0.00 gallons
per day to approximately 180,000 gallons per day per square mile of aqu‘ifef'
appeared realistic for the area,

Approximately a year latef in 1.975 . a thid w.éll wags constructed
on the water treatment planf site. No detailed pumplhg test was made on this
well,

The operation of the three wells at the water treatment plant
site has been extremely satisfactory from aﬁ yield productioﬁ baéis . Wafer levels
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in the group of piezometers constructed on the site showing lévels in both the
shallow aquifer, and in the Tamiémi formation, responded as expected. No
appreciable lowering of the shallow aq.uifer us‘ed for {rrigation 1ﬁ the area was
found, The water fable did decline in the production aquifer‘ zone of t:_he 'I_.‘amiarhi‘
formation in accordance wifh projedted water levels,

The only Opération=31 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 pr_oduction formation. It is thought
‘that fhe preseht location of these wells is near the subcrop of the aquifer
_'system and may be in contact with some natural deterioration of o.rganigz
matter or suifur' reducing bacterla contribtiting'to the deVelopment of the hydro-
gen sulfide gas in the water supply. This water was initially used into the
distribution system with oﬁly aeration and chlorinﬁtipn. Excessive amouﬁts 6f
'ch'l.o.ri'ne d1d have to be added to reduce the chemical oxygen de'm‘éhd and
provide a proper residual for municipal purposes. Conditioning of this Wéfer
through full lime softening as presently under construction, will provide an
excellent quality of water for the area, Conventiohal water treatmernt will

eliminate the hydrogen sulfide from the raw water supply.
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AQUIFER MODET SYSTEM

An electric analog modei was made of the entlre Lee County
area including the Upper Hawthorn aquifer of the Cypress Lai;es and Cape
Coral systems. The transmissivity of the aquifer was simulated by _e'lectrical
resistor network . Only the Tamiami or Tamlami-Upper Hawthorn aquifer
system,. where combined, was modeled on the network, No attempt was made
to model the shallow aquifef or the leakage between the two équiférs .

A passive ele.me nt- steady—_st'ate electric analog network 'Waé
constrﬁdtéd for the Tamiami and Upper Hawthorn aquifers in Lee Courﬁ:y._ N§
capacitors v;rere added to the mode!l ér induction colls 1;0 sirhullat'é t;ansient
response conditions. The steady-state model is an‘ excellent tool to define

the £ iqw rate tHrough the aquiferx_jand the resulting drawdown from transmission

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

capacity of the aquifer can be made in the steady-state system. ‘nggukance or

}w’?g}‘}fgg_e,re.sultingwgfrorp__: precipitatjon sources can be rpodeléd by _addin_g_a :
separate 1nducti;5n grid to the model network. Since the actual leakance rate
1's‘diffi'cul1.t-tci sgrﬁulate, an arbitrary resistance valu_c_? _‘more thantentimes
greater thanIh’e',__hase__ng_tyv.o‘.;:k;’;r:égi.s.t-alﬁc_e“ WQS.S?IQC‘:’?QQ . Inthe case of the
lee Cpunty modeL, the leakance network model was actuai’ly-w.;ligg_ times greater
thaﬁ the base resi.stanc-e so that no modiflcafion to the a‘quifér transmiésiﬂty
would result by the network Eid’d_ltion, In léfér anaiysis work, thié ca-used |
some problems in that tﬁe voltage level became too high to simulate the

amount of leakage for maximum water production.
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The electric acalog model was calibrafed based on 1971
data in which there was essentially no pumpage in the area, Only the _natufal
water table gradient for the Tamjami aquifer formation was modeled. It was
found that the le'ekance from the shallow aquifer was approximately 0,23

miliiamps; which is the equivalent of g_l_;’{g__,_u(_)_p_g_gellons per day for the entire

mcdel area. It was further found that the aquifer transmissivity was conducting
abproximately 570,000 gellons per day oriqi'natin'g in the northeastern portion
of the area. Total water discharge towdrds the gulf slde of the aquifer was
approximately 790,000 gallons per day, Voltage levels reflect the actual head
condition d_irectly. To the instrument voltage readings was added 100 feet™ |
of L()_Qrgg,lts of electrical potehtial so that all values were well above sea
level elevaticn._ To model water table elevetion with reSpect to eea level
would .have required some special instrumentation that was not coceidered
necessary for this particular model study. Therefore a voltage of 123 voits
represents a water table elevation of 23 feet above see.'leve:{..‘r- Voltage reeding's
can be added and subtracted to obtain t'he'ch_ange in head expected fcr the
condition, |

Iﬁ December, 1976, some f)umpage was belng mainteined in
the initial start up of the Green‘ Meadows well field area, 'Simulating a pu..mpag'e' '
of approximetely 400, 000 gal,,lons per day, voltage levels were compared to
some observed water levels in the immediate vicinity of the well fie ld It
was found'that leakance had increased to approxxmately 490 OOU galtons per

day for the aquifer system as well as an increasge to approximat'ely 700 ,ODO

gallons per day being transmitted through the aqutfer from the northeasterly
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direction, r.fhere 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 watgr table elevation was considered to be achieved
by the mo.dei system,

Having achieved a reasonable simulation of Water .table '
conditions in the area, th.e 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 formatidﬁ material, As pumiaage was increased to 1 miilion gall_rorrxs per day,
th.e leakance increased to 640,000 gallons per day while the transmission
capacity of tﬁe aquifer increased to 1,18 miltion gallons per day. Total output
remained approximately the same with the additiorial pumpégé stress from the
aquifer,

Increasing pumpage to 2 million gallons per day resulted in'an
increase of leakance plus ah increase of water being transmitted th’rou_ljﬁ_ the
aquifer system,

—

" Pumpage was increased -1'/6‘ 5)1111101& gallons per day and
found that leakance increased to_._é 3 n?iillion gallons per d.a'y fof the model area, |
while the transmission capacity of the aq-uif;é.r increased to 2 .-32_ million gallons
iaer day. )
Pumpage was then increased to approximéte\';lry},?‘ million gallons
per day and leakance increased to'447 million gallo’ns.per. aay while thé aduifer |

oA

trarsmission increased to 2.97 million gallons per day, Electrical limitations
were being approached in the model system as presentl'y set up. -
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It Is presently projected that léakance could increase to
approximately 7.5 mitlion gallons per day for the configuration of the well
field while the aquifer transmission capacity remained close to the 3 million
gallohs per iiay simulated. This gives the total avai_lab le yleld from the aquifer
system for the proposed well field of 10,5 million gallons per day.

|

In reviewing 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 1nf1uénce_ can increase with puhping time and is expécted to ihcrease to

a nominal radius of approximately 10,000 feet with nominal steady-state
development of the aquifer system. Utilizing 3_r‘_r;9.mina.l_, radius of influerce

of 10,000 _fe.e't, .the total surface area encompassed by the well field con-
figﬁration comprises an area of approximately five miies in width aﬁd a

little more than ten miles in length, This encompasses a total area of approx-

fmately 50 s‘qdare miles, which requires a leakance rate of only 150,000

_gallons per day per sciuare mile to satisfy a yield of 7.5 million gallons per

day, With. the additional input from the aquifer transmissivity itself, there
appears to be little dbubt but what 10 mitiion gallons per day 'c_an be a’deduate iy
developed from the Green Meadows well field under steady-_state conditlohs.
This cqmplies with the safe vield critéria utilized by most adminisj:rative
agencies, In developing this yield réte, no consideration was made for
g'r'o.und water mining or permanent reduction of water from tﬁe 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 aquitard separating the shallow aquifer and the
deeper équifer exists in the area. If this proves to be the case, then higher
pumpage rates may be possible from the well fleld configuration proposed.

It has been previously demonstrated that the yield potential of the total

aquifer system including both the shallow aquifer and the deeper a’quifef

from precipitation sources may exceed 372,000 gallons per day per square

mile of area, This results in a potentlal yield of the 50 square miles of __are'a

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

apprdximate ly six square miles,

With regard to the protection of aquifer quality from exterior

sources, it was calculated based on an average transmisSlvity of 36,000
gallons per day per f.oot-width of agquifer with an effective aqt.iifer thickne'ss
of 100 feet, formation pelrmeability was appr@ximate ly 360 ga'-lléns pér day
per square foot of materlal, This gives the maximum pﬁ-g}éinc.él-velocity of
water at the bore hole well of 48 feet per day, This velocity d'i'ssipates
rapidly towards the edge of the cone of depression and is ﬁearly z_éro af tbe
radius of influence  with respect to the well field, Movement §utside 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 pelr day,

A review of lan'd.r‘.tse policy should be considered to areas 1oc'atéd within
one-half mile of any municipal or potable water supply production ‘wel-ll in
Eastern Lee County. No deterioration effects Have beeﬁ seen from ﬁormal
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agricuttural pracltices. Sewage treatment plants, land fills, and hazardous
chemical areas should bé restricted to areas greater than.one-half mile from
any water production well facility. Further stﬁdy should be given to the spray
irrigation field proposed by Lee Couni:y adjacent to the Green Meadows well
fleld, If this s organic materials only in characteristic of normal municipal
Wasfe wéter and since the shallow aquifer does exist with apprOpriate vege.-
tative uptake of nuirients, there appears to be little problem with deterib;ation
of watér guality from this source.. Due to the differeht aquifer la.ye'rs and |

aquicludes with normal vegetative conditioning of waste water, no appreciable

» deterio'ration of potable water supply is contemplated or visualized at this

time. This is based on the assumption of appmptiate lbading- rates that can
be properly assimulated by the land surface vegetation, ‘Spray effluent of
p'roperly treated sewage effluent should be no different than ordinary irrigation

practices conducted in the area,
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Input

Leakance
Ground Water In Northeast

Total Input

Qutput

ANALOG MODEL

HYDROLOGY STUDY
CALIBRATION, 1971

Ground Water Out Southwest
Total Pumpage ‘

 Total Output -

Voltage

Well #2
Well #3
Well #4
Well #7
Well #8
Well #9
Well #10
Well #11

123.2

123.4

i psa i a—

121,9

v
v
121, 8 v
120.9 \
v

v

v

122.,0

122,5

Well #12 __122,0

4, R 22
T 44, R 23
, R 24
T 44, R 25
T 44, R 26
T 44, R 27

LEE COUNTY, FLORIDA

0.23

.ma
0.57 ma
0.80 ma
0.72 ma
0 ma
ma
ma
ma
ma
ma : :
0.79. ma
118.4 T 45,R22 _107.8 vy
22,7 v T45,R23 _l4,1 v
124,7 v T45,R24 _118,4 v
125.8 v T 45, R 25 121,9 v
—126,3 Vv T45,R26 _123.6 Vv
1266 v T45,R27 _125.5 V
12 v T46, R 22 _ 96,3 .V
2 v T46, R 23 _jn7.9 Vv
. l2g v Td46,R24 _|15.5 Vv
123.7._V T 46, R 25 120.0 Vv
125,1 v T46,R 26 _122,6 Vv
126.2 v T 46, R27 _124,8 Vv
T 47, R 22 87,5 v
T 47, R 23 96,4 v
T 47,R 24 _109.1 v
T 47, R25 _M8,1 v
T47, R 26 _-121,2 v
T47, R27 _123.4 v
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~ANALOG MODEL
1EE COUNTY, FLORIDA
HYDROLOGY STUDY
DEC. 6, 1976
0.4 MGD PUMPAGE

Input
"leakance .49 ma
Ground Water In Northeast .70 ma
Total Input 1,19 ma
" Qutput
Ground Water Out Southwest - 479 ma
Total Pumpage .40 ma
Well #9 .40 ma '
ma
ma
ma
ma .
Tatal Output ‘ 1,19 ma
Voltage
Well #2 __ 120.8 v T 43, R 22 18,6 v T 45, R 22 _106.0 v
Well #3 121.8 v T 43, R 23 123.4 v T45,R23 3.7 v
Well #4 121,.2 v T43,R 24 124,6 v T45,R24 17,3 v
Well #7 19,3 v T 43, R 25 125,2 vy T45,R25  119,7 v
Well #8 17,4 v T 43, R 26 125,7 v T45,R26 _ 121.9 ¢
Well #9 109.13 v T 43, R 27 126,1 v T 45, R 27 125.3 v
well #10 ___117.5 v : |
“Well #11 119.0 v T 44, R 22 3.0 v T 46, R 22 98,2 v
Well #12 17,4 v T 44, R 23 18,8 v T 46, R 23 _107.1 v
T44,R24 . 121,5 v T 46, R 24 13,6 v
T 44, R 25 22,9 v T46,R25 _14.7 v
T 44, R 26 124,4 vy T46,R26 _119.7 v
T 44, R 27 125.9 v T46,R27 _124.4 v

T47,R22 __86.7 v
T 47, R 23 95.5 v
T 47, R 24 Mv
T47,R25 _14.8 v
T 47, R 26 19,2 v
T 47, R27 _123,1 v
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ANALOG MODEL
LEE COUNTY, FLORIDA

HYDROLOGY STUDY
- 1 MGD PUMPAGE

Input
leakance : 0.64  ma
Ground Water In Northeast : ‘ 1,18 ma
Total Input 1,82 ma
Qutput
Ground Water Out Southwest _ Q.77 ma
Total Pumpage | 1.05 ma
Wells # 4 & #8 1,05 ma
. ma
ma
ma
- ma .
Total Qutput 1,82 ma
Voltage
Well #2 _15.5 T 43, R 22 16,5 v = T45,R22 _102.9 v

v
Well #3 . v
Well #4 _104,7 v
Wwell 7 _113.9 v
‘Well #g8  111,6 v T 43, R 26 25,1 Vv T 45, R 26 1193V
Well #3 _104.8 v
Well#10 _112.3 v
well #1| _112,9 v
Well #12 _111,7 v

T 44, R 25 121.3 v
T 44, R 26 122.8 v
T 44, R 27 _ 125.1 v

,R22 _85.1 v
R23 _93.6 v
R24 _104.7 v

A APt

. R 25 11,3 v

R26 114,99 v
' v

R 27 _120,5
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Input

Léakance
Ground Water In Northeast
Total Input

Output

ANALOG MODEL

IEE COUNTY, FLORIDA

HYDROLOGY STUDY
2 MGD PUMPAGE

Ground Water Out Southwest

Total Pumpage
Wells #4, #9, #10
& A

Total Output

Well #12 98,6

Voltage

- Well#2 _105.1
Well #3 _ 103.8
Well #4 - 94,9
Well #7 105,6
Well #g8 . 99,2
Well #9 __ 94,9
Well #10 ___94.8
Well #11 97,8

¢ g aa <<

2.02 ma

ma

ma

ma

ma
T 43, R 22 14,9 v
T 43, R23 __ 121,6 v
T 43, R24 __123,1 v
T43,R25 __123.3 v
TA43,R26 __124.2 v
T 43, R 27 124.9 v
T 44, R 22 16,3 v
T 44, R 23 109.5__v
T 44, R 24 18,2 v
T 44, R 25 16,5 v
T 44, R 26 20,2 v
T 44, R 27 123,9 v

0.90

ma

1.86 ma

2,76 ma

0.75 ma

2,02 ma

2.77 ma
T 45, R'22 _101,7 v
T 45, R 23 '_ 108,38 v
T45,R24 11,1 v
T 45, R 25 10,2 Vv
T45,R26 11,7 Vv
T45,R 27 _121.¢ Vv
T46,R 22 _ 91,0 V
T46,R23 __99,9 v
T 46, R 24 06,0 Vv
T46,R25 _Jp2,5 Vv
T46,R 26 __99,] Vv
T 46, R27 17,4 Vv
T47,R 22 82,3 ¥
T47,R23 90,1 v
T47,R24 99,7 v
T47,R25 _105,2 v
T 47, R26 _108.7 v
T47,R27 _N7,1 v
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: ANALOC: MOT)EL
LEE COUNTY FLORIDA
HYDROLOGY STUDY

5 MGD PUMPAQE

I_QEEI

T 44,

Leakance R ©3.32 ma
Ground Water In Northeast 2,32 ma
Totallnput ‘ - 5.64 ma
Outgut o
Ground Water Out Southwest‘ .65 ma
N -.".Totat Pumpage e . 4,99 ma
-~ Wells #10,4, 9, A, -9\2_‘449- ‘ma
. &B _ma
. Wells #C D,E, P, ____ma
& G - .2.50 . ma
. T ma :
chta‘l-' Output 5,64 ma
Voltage
Well#2 ___ 78,9 v T 43, R 22 18,8 v T 45, R 22 14,3 v
Well#3 83,1 v T 43,R23 7.7 v T45,R 23 __103,7 Vv
Well #4 71,4 v T 43,R24 6.0 _ v T 45, R 24 101,3 v
Well%7 _ 87.6 v ~T.43, R25 14,2 v T 45, R 25 98,6 Vv
well#g __ 75.8 v T 43,R26 0.3 v T45,R26 __93,5 Vv
Well#9 71,5 wv. T 43, R 27 101,8 v T45,R27 ___ 88,1 v
Well #10 __71.5 v : SRS
Well #11 __72.8 Vv T 44, R 22 nz.2 v T46,R22 __gj2 v
Well #12 25,5 v -"1‘,44.-,'R 2:3 13,2 Vv T46,R23 __8g.5 Vv
44, R 24 2 v T46,R24 93,4 v
”f?;T'44;,'R 25 05,1 v T46,R25 __93.2 v
"T-44, R 26 95,4 v T 46, R 26 71.7 v
R 27

03,6 v T 46, R 27 109,6 Vv

T 47, R 22
T 47, R 23}
T 47, R 24
T 47, R 25%
T 47, R 267 _
T47,R277C
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Input

Leakance

ANALOG MODEL

LEE COUNTY, FLORIDA

HYDROLOGY STUDY
7 MG PUMPAGE

Ground Water In Northeast

Total Input

Output

Ground “Water Out Southwest

Total Pumpage

Wells #4, 9, 10,A
&B

Wells #C, D, E,
F&G

Total Output

Voltage

Well #2 66.3 v
Well #3 72,4 v
Well #4 58,1 v
Well #7 78.5 v
Well #§ 64,4 v
Well #9 _ 58.7 v
Well #10 _ 39.1 v
Well #11 59,1 v
Well #12 _ 63,0 Vv

3,73 ma
ma
ma
3,14 ma
ma
T 43, R 22 6.4 v
T 43, R 23 2.7 v
T 43, R 24 11,8 v
T 43, R 25 2.3 v -
T 43, R 26 10,7 v
T 43, R 27 104.5 v
T 44, R 22 nLo v
T 44, R 23 03,9V
T 44, R 24 101.1 v
T 44, R 25 101.7 v
T 44, R 26 98,4 v
T 44, R 27 104,9 v

4.47
2.97
7.44
0.60
6.87
7,47
T 45, R 22 105.5
T 45, R 23 80.8
T 45, R 24 8.5
T 45, R 25 93.4
T 45, R 26 95,0
T 45, R 27 89,2
T 46, R 22 805
T46,R23 87 1.
T 46, R24 __ 86,2
T46,R25 _ 72,4
T 46, R 26 58,7
T 46, R 27 8
T 47, R 22 70,5
T 47, R 23 76 .2
T 47, R 24 81,2
T 47, R 25 82,4
T 47,R 26 87,9
T 47, R 27 1ol

ma-
ma

ma

ma
ma

‘ma
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SUMMARY & CONCLUSIONS

It was found in thils study that Eastern Lee County contains

tremendous potential water supply for the inhabitants of the area,

| It was found that local agricultural irrigation practices frqu.
the shallow aquifer can continue as presently practiced without deteriOrati_on
of that water supply or without adverse influence of th_é underlying Tamiami
aquifer system,

It was found in the study that municipal water Supplies can be
obtained from the Tamiami .aduifer system being regtnggg,ed byme from the
shallow aquifer and by transmission through the aquifer. transmissivity. from
more dlistant recharge aregs Evidence to date 1ndicates that pumpage from the
Tamiami aquifer system has not resulted in significant lowering of the shallow
water table aquifer,

. The analog modsl study indicatss that m‘inimum safe yield
punipage from fne 26 well sltes owned by Flsrida Citles Water Company has a
minimum safe p@tential yield of 10 million gallons per day._ it is further pro-
jected that the maximum poterntial vie 14 for the well sites may be approx—
imately 18,6 miliion gallong per day. Development in excess of 10 million
gallons psr day should proceed cautiously with approprfate 'monitoring of the
water table jn both the‘ shallow aguifer and the dee‘per‘at.quifer a'_ré'as.

With afaprc)priaté respect for present and future planned land
uses surrounding the well field area, there appears to be no significant
problem wit_h disposition of spray effluent from the sewage t:eatmenf plant'_

properly condition, This is based on the assumption that loading rates to the
LAYNE WESTERN COMPANY. INC.




soil will not exceed the uptake capacity of vegetation in the area. It sho'uld
also be possible to carry on much of the normal agricultural_ practlces in the

area especially the irrigation of gladioulus and pompons. Edible vegetables

Re ect_fuﬂy sq%mitted, |
K7 g

Carl E, Nu#man, ¥, E.
Hydrology Consultant

may need additional care,

mkh
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AQUIFER PUMPING TEST
GREEN MEADOWS AREA
LEE COUNTY TLORIDA

SEPTEMBER, 1974

by

CARL E, NUZMAN, P. E.
HYDROLOGY CONSULTANT

for

FLORIDA CITI1ES WATER COMPANY
AND
G. A, C, UTILITIES, INC,
2112 Gulf Gate Drive
Sarasota, Florida
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AQUIFER PUMPING TEST
GREEN MEADOWS AREA
LEE COUNTY, TLORIDA

September, 1975

INTRODUCTION

- As a result of extensive testing in 1972, explora-
'tory drllllng utilizing cable tool methods 1nstalllng 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 ana1y51s 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 SWi of S. 33, that the first two
(2) test production wells were constructed.

. . The purpose of this report is to give the flndings
 ~0£ 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 =

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
2b-hour duration test. Periodic observation of water level de-

cline in the test prodiuction well was made. A few observations
were also made in a two (2) inch diameter piezometer-located'in
the very corner of 8. 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- """ é?
verts to a depth of 42.5' below the top of the well casing whic?J

is approximately 1.5 feet above the ground level, in the area. .

The specific capacity of the well was 21.gpm per foot of decline

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 of 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.

, | AVME WECTEDN CAMPANY INE oo ]




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. 1. During the test pumping period observation in the decline
in water level was also made in Test 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 transmlssivity
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 mwinutes 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 belng pumped, was plotted to
determlne 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 approx1mate1y 4,700 feet.

A water sample was taken from Test Well No. 2, for
ana1y51s 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 on Well No. 2 -and Well No. 1, and
. the latest report run by Florida Cities Water Company laboratory,
showed total dissolved solids had declined to 478 mg/l with zero
turbidity. A slight odor from hydrogen sulflde could be detected.

A- 3 -
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As a supplement to the 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. The top of the upper Hawthorn at the site of
these wells, was found at a depth of 321 feet, Drilling
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 production wells of nominal 16 inch
diameter with casing cemented to the top of the &ﬁndstone
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.

The Green Meadows water treatment plant site is

_1ocated approx1mate1y nine (92) miles directly south of the
.0ld Buckingham Air Field and approximately 8.5 miles east of

Tamiami Trail, This is fully described as being located in
the SWi of the Swi 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 gpm 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 & well specific capacity of 23.7 gpm
per foot of drawdown. Prior to the test, well development work
was conducted at rates in excess of 1100 .gpm from 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 of 61,546 gpd per foot for
the apparent recovery of Test Well No. 1. Transmissivities
for Test Well No. 2 started out at 23,175 gpd per foot during
the early data and increased to 35,100 gpd per foot during the
latter stages of the pumping. Tranbm1551v1ty 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 coeff1c1ent 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 niuch lime for a conventional lime softening
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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, This is the equivalent of one (1) 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.
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THE LAYNE 1500 AQUIFER TEST

CLIENT:. Florida Cities Water Company DATE: 14 August '74 JOBNO,: 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 whiie 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 determing 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
significent 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 multlple aquifers have special
problems and the Hydrology Consuitant 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 refeired to bv others as a new weli

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 availsble 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__Sreen Meadows Test Well No. 2, located approximately 700. feet

east and 100 feet north of the S.W. corner of Section 33, Twp 458, Range 26 East

in Lee County, Florida.

TEST WELL CONSTRUCTION

1. Depth from land surface feet. Total depth from casing

2. Diameter of drilt hole_t8______inches. Drilling method... Rotary
wial i WAL . :
3. Material in well | GﬁgE THICK. MATERIAL TYPE NO.
LENGTH DIA. . NESS IN.
FT. . IN. 1.
Screen . . Shutter
' Open: Hole¢ Ceonstruction Keystona
] . 7 Qpenings
Inner Casing Weldad
[ 3 - - Screwed
Quter Casing : . Welded
: e — - - - - Screwed

4. Gravel pack size.__Hone : amount of gravel
1.60 feet

5, Height of casing above ground level

Vi an .Y - 8 -




wrry © \  STATE OF FLORIDA - g ' .
! ¥ATER WELL CONTRACTOR'S NOTIFICATION rermisNo. 7.7/ -—‘L‘fi—- -
. OF CONSTRUCITON OR REPAIR OF A WATER WELL iy
4 L.

DEPARTMENT OF NATURAL RESOURCES
o DIVISION OF INTERIOR RESOURCES
305 Larson Building, Tallahassee, Florida 32304
Telephone: (901) 488.8476

Gwner's Well ldentification J' m.
USTS w4 9 A

N? 37365

GPEEU  Mespmws 22 | T

) ;, {Check imm) Tmudfd & Couphked M‘!ldrd Only
. T & C & Welded .. Crther R

O WATER LEVEL ?‘”

e e ]

1 owyen. LA A _C,'L‘L'é{wlﬂﬁzﬂ;__(;b 14 WELL 10G; .
1 g“é/&f_—i@@_&__ e 2 I T R e Tro XA
Addeess .(‘alv T suwe_ lum]| From Tu intervals snd at changss i L
\' ""«1'7” (Vs /{'e’ : 4 10 SHfI.LVSﬁN.O
,: w2 . County . . -
! a{d’ff,ﬁ" MW o 70|92 | SHel SanLsTene Loj-.
. 23 455 . 2bE sad T
) Becuon Townahy Rabg Te re ¥ ! ‘/
aruncrossnr WELL. : - : X 7 9'; -36 S$AvDSToNE 1A
e e Ko A \hT | Cuapasrell -
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LAYNE 1500 AQUIFER TEST les

I : Test Well Piezometer 1. Piezometer 2.
P Distance from T. W. to Pz, XXX _ 560 Feet -
Depth to static water 4.90 4.92
l Height above ground 1.60 1.60
[ Time of Elapsed Time ?
i Day in Minutes rawdown Drawdown Drawdown Remarks
i 10:49 0 e o e
b 10:50 1 19.06 0
ﬁ 2 23.45 .02
i 3 26.36 .08
- 4 26.86 16
! 5 - 28.04 26
g 7 29,45 .47
. g 30.84 .68
f 11 31.56 .88
i 15 32.40 1,25 948 gpm
L 20 33.44 1.66
; 25 33,93 2.01
l 30 34.57 2,13
_ 35 35,19 2,62
:’ 40 37,56 3.37
; 45 36.07 3.20
g 50 36.18 3.33
- 60 36.42 3.74 948 gpm
u 70 37.28 4.09 _
i 80 37.81 4.43
! 0 4.72
L 100 38,23 4,99
‘ 120 38,56 5.46
o 150 39.98 6,03
| 180 39,26
| 210 6.95
- 240 39.41 7.15
: 270 7.44 :
k{ 300 40,62 7.69 948 _gpm
H 330 '42.01 7.92
1 ' 360
390 38.74 8.08
420
450
480 40,22
510 \
540
600 40,31 9,14
660 9.33
720 40,28
780 40.39 9.53
840 40.31 9.66
‘900
1020
1140 -
1260 39.99 10,13 948 gpm
1380
1500 39,96 10.32.

Well Specific Capacity 23.7 gpm/ft. d.d.

n -0




DRILLERS TEST HOLE LOGS

Also L-1961 by USGS Florida

PIEZOMETER NO. 1 PIEZOMETER NO. 2

Surface Elevation

Well log Surface Elevation Well log

From

To

Description of Material Thickness From | To Description of Material Thickness

.

ELECTRIC 1LOG TEST HOLES AND ATTACH COPY OF TRACES TO THIS FORM.

‘ _ TESTWELLNO. . | _ LOCATION SKETCH
Surface Elevation Well log : VY 1 1 [
From | To Description of Material Thicknes Y ] || | [

_._..__-i-__.E.._._.I——_..... I......_f—_=__.a
NSRS RSN AN SRS R I O D
I8y [ Mg T
AL Y IO U SN DU N D
| pobo

ll i| A
bt
L N el O
- Lo
sy s ]
ISV NSV [N AV VU N
ol Lo
[T Loi
_S%_ v of theSW L%
Section No, 33
Township 45 N/S
Range 26 E/W
County. Lee e
State Fi'o‘rlda
Country USA
WELL SKETCH

TR I & T



LAYNE 1500 AQUIFER TEST

STOP TEST PUMP AND OBSERVE RECOVERY

f qa4 2.3%sTATEC
Mv 860"
Time of Elapsed Time Test Well PZ. No. 1 PZ. No. 2
Day {n Minutes Water Level Water Level Water Level Remarks
0 44.90 13.65 (Last Reading Before Stop)
] 20.28 13,37
10 17.60 12.84
15 le.22 12,33
20 15,30 11,92
30 13.96 11.23
40 13.11 10.68
50 12.40 10.21
60 11.81 9.82
a0 10.55 8.84
120 _ 9.68 8.11
150 9.12
180 8.62 7.11
240 _
300 7.41 6.00
360 7.00 5.62
420 5.30
1550 3.66
3.32

Start

General Field Instructions: Select focation 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 termporary
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. Observiation 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 aguifer system, or axis of
the alluvial valley, at a distance from the test weli
approximately equal to the depth of the test well but not
greater than 100 feet. The test hole should be electric
“fogged 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 same aquifer horizons as the test well and ¢f the same
depth. The location of piezometer number 2 shall be
located on approximately the same line from the test well
as piszometer 1, at a distance four (4) times the depth of
the test well but not greater than 400 feet as measured

from the test well. This p|ezometer shall be instailed in the
same manner as previously gwen

The piezometers will-be equipped with automatic water
level recording devicés to monitor the drawdown and

recovery of water ievel. The data-on drawdown and the first

30 minutes of recovery will be read and recarded 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 watér 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 constdered
normal, The pump shall be operated at a constant rate as
far .as possible for 1500 minutes, Suitable measuring
equipment will be used to determine the pumping rate.

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

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

FROM RECORDER CHARTS TOTAL RECOVERY QCCURRED IN
11 -

A -

1800 MINUTES.




RECOVERY IN FERT
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RECOVIRY IN FERT
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THE LAYNE 1500 AQUIFER TEST

CLIENT: FLORIDA CITIES WATER COMPANY DATE: 23 July; 1974 JOB NOQ.: A=191-C

The Layne Aqu;fer 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 cah be

handled quickly and efficiently with the Layne Aquifer Test. If a multiple well system, in which a
significent 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 specnai
problems and the Hydrology Consultant should be advised prior to the test,

The objective of the Lavne 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 bie evaluated. There may follow suggested changes in weil 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 électric log trace, sieve andlysis of
both the formation material and gravel pack, if used, and water quality analysis, if available, for evaluation.

FEQT - 60 north
TEST WELL LOCATION_G¥Yeen Meadows Test Well No, 1 located approxa.mai_:_ely 0 feet nox
and 100 feet east of the SW corxner of &, 33, T.45S8., R, 26E, in Lee County, Florida.

TEST WELL CONSTRUCTION

1. Depth from land surface— . feef, Total depth from casing

2. Diameter of drill holgem——__inches, Drilling method

I

S ‘ waLL
3. Material in weil . GAGE THICK- MATERIAL TYPE . NO.
LENGTH DIA. NO. NESS IN. |
FT. N, IN.
Screen i OPEN HQLE CONS{RUCTION : S Shutter
—_——— - - ‘ - Keystong
_ Openings
Inner Casing | ‘ ’ Walded
e . - Scrawed
Outer Casing | ' . Wolded
[ — - Serewad

._ none amount of gravel

1,60 fe_et .

4. .G_rave.t pack size

5. Height of casing above ground level




2. LOCATION OF WELL, __/?/ red

STATE OF FLORIDA
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LAYNE 1500 AQUIFER TEST

Test ¥

Test Weill Piezometer 1, Piezometer 2,
Distance from T. W. to Pz. ' 6004
Depth to static water 5,25 4,91
23 July, 1974 2" Dia,
Time of " Elapsed Time
Day In Minutes Drawdown Drawdown Drawdown Remarks
17:00 G Y PR PP
1 700
2
3
4 692
5
7 .
9 770
11
15 781
20
25
: 30 790
17:35 37 28.70
: 42 28,87
45 -
50 30,17
60 32,50 772
70 32,96
80 33.66
90 34,00 .
18:50 110 34,42 7.42
140 34,75 776
150 35,00
_180 35,42 781
210 36,10 9,59
240 35,92 790
270 36,06 781
300 36,20 '
330 )
360 36,48
320
420 R
450 )\
480 '
510
540
600
G660
720
780
‘ 840
09:30 990 37,00
p 1020 37,00 12,13
1140 37.17
1260 37,46 12.46
1380 37,42
1500 37.29

*MEASURE AND RECOAD PUMPING RATE



DRILLERS TEST HOLE LOGS

PIEZOMETER NO. 1

PIEZOMETER NO. 2

Surface Elevation

Walllog

Surface Elevation

Well iog

From

To

Description of Material

Thickness

From } To

Description of Materiai

Thickness| -

.

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

TEST WELL NO.

Surface Elevation

Well log

From

To

Dascription of Material

Thickness

WELL SKETCH

{OCATION SKETCH

T 1 T
] [
mmmmm ]__.... — —_— “_*__ ——
| | 1 | |
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Range E/w
County
State_
Country
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LAYNE 1500 AQUIFER TEST

STOP TEST PUMP AMND OBSERVE RECOVERY, TE |1.31
]

. Ma+ 4
31,2‘\:,12:3'52 l9‘2" Pz,
Time of Eilapsed Time - Test Well #1 PZ. No. 1 PZ. No. 2
Day In Minutes Water Level Water Lovel Water Level ' Remarks

0 42.54 17,37 (l.ast Reading Betore Stop
5 ‘ 17.86
10 - 15.75
15 . 15,04
20 14.58 13,04
30 13,37 ‘
40 12,09 _11.75
5O 12.14
50 11.67 10,91
90 10.62 10.25
120 9.93
150 9.37 9,02
180 8,91 8,21
240 ,
300
360°
420
480

General Fiald {nstructions: 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 weli 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
paraliel 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
togged if possible prior to the instaliation of the piezometer
pipe, and aguifer 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 approximaiely the same line from the test well
as'piezometer 1, at a distarice four (4) times the depth of
the test well but not greater than 400 feet as measured

from the test well. This piezometer shall be instalted in the
same manner as previously given, '

The piezometers will be equipped with automatic water
level recording devices to monitor the drawdowh 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 recordér 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 instaiied 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 determine the pumping rats.

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

1500 '
: MINUTES.
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STANDARD WATER ANALYSIS REPORT

OCriando Laboratories, Inc.
l ) P. 0. Box 8025A e« Oriando, Florida 32806 « 305/843.1661

Report to: LAYNE-WESTERN CO. INC. B Appearance: tL_ll‘bid
-~ July 27, 1974 Samied by: client
. i 9063 : GAC Fla Cities Util
Report Number: : identification; .Green Meadows TW 1 7/23/74
METHODS

This water was analyzed according to “"Standard Mathods for the Examinalion of Water and Wastewater,” Latest Edition, APHA, AWWA and WPCF.

'Data "~ RESULTS Data

| Significance _ ‘ Sionificance
Determination p.p.m. Determination ) : ppm,
Total Dissolved Solids, @ 105°C. x ._‘ﬁ—\i ' Total Hardness, as CaCO * __‘2_?.2_
. Phenolphthalein Alkalinity, ds .CaCO:s B __L Calcium Hardness, as CaCO4q . ..._.LZ_‘;_

'fotéi Alkalinity, as CaCOg ,('_ ._gﬁ_ Magnesiumeardness, as CaCO4 " _/ii.
Carbonate Alkaiinityl‘, as CaCO4 " __Q_ Caicium, as Ca x ._lg__
Bicarbonate Alkalinity, a;r» CaCOqy x. _“"_Qié_ Magnesium, as Mg x ._l(_.
Cafhon’ates, as COg . X __Q._._. Sodium, as Na : o ._....{{.‘/___
Bicarbonates, as HC()3 : " _L—z..a.g.. Iron, as Fe x ._.Ql_,__
Hydroxides, as OH : _ * _._.....Q_. Manganese, a Mn * ..,............0;......
Carbon Diox'ide, as 002 x _.&Q_. Copper, as Cu S ............0_......

- Chioride, as C1 S _£L. Silica, as Si0y - - ._ﬂ._
Sulfate, a5 SO, . _ig_. Color, Standard Platinum CobaltScale. O
Fluoride, as F ' * R _M- Odor Threshold | ‘ %, _..2_.....
Phospﬁate, as POy K & ._;?_‘L Turbidity, Jackson Units x, __be__
pH_(Laboratory) R X w—t 7" !{ —ri
pHs X .......;.6_'_..7_.. et
Stability Index | : " .__..é.!-.j_ ——
Saturation Index x ...._Q'_.“i_

: Signed: .
: ' Chemist

: (To convert ppm to grains per galion, divide ppm by 17.1 — p p.m. = mag/l}
INTEHNATIONAL ANALYSIS OF WATER, SEWAGE & INDUSTRIAL WASTEWATER-ENVIRONMENTAL IMPACT STUDIES
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Hcport to:

. o 5, 1974 ' ' : : ~=::-‘
Date: Au ubt 1 1 7 Sampled by — clicut b.;;
0" - ) o,

AREEN MPADNS BT, M/(// 7}? =

(nfl \11co Read)

A 9163

: Rghort Number:

identificat’'cne:

. :  METHODS

This water was analyzed ascording to “Standard Methods for the Examination of Yater and viestewater,” Latest Edition, APHA, AWWA and WPCE. ™ - m

= ) e
T e Data  RESULTS : _ Data ‘ b
c L ) sighificanco - . o ) Significance .

F Determm‘«tlon CL ST o p.p.m. .;Z Detormination - AR . } ppm r

. r? ;v‘i .;" . . . ‘ . . . _'!' .
Tolal Dissolved Solids, @ 108°G. x. —-'nl-‘:i—;/ v Totel Hargress, 23 CaCOq % 2 ’/0 T
Phenolphtha:ein‘ Alkalinity, as CaCOy x 4 - Calcium kRzromess, as CaCOy n /?f oy
Lo L ‘ S A3 ‘ ' 45-’,2, e ,
Total Alkalinity, as CaCO3 % Magnesium erdness, as 06003 ’ B -4
x . - \ 0 | 79 =
| Carbonate Alkalinity, as CoCOq % SR Culcium, 3sCa .+ . - — : i’,;:‘-

Fe RINTARR D -?lls o Magnesium, as g . ;’0 S

Bicarbonate Alkalinity, as CaCQOg e -
o A L3 b
F Carbonates, as CO . x. = Sodium, 3375 ' S —— %
L ’ 24 ¢ : a2 b
~Bicarbonates, as HCO3 . x. ] = ' fron, a5 F& _ x . ML -.;‘-_-"‘
- : A R
© . Hydroxites, as OH - . L Manganese, as M x DU, AN
= l ‘ Ve - A
Corbon Bicxide, 85 C02 % ,._..."‘?"‘) Copper, as Ty R L’ ‘r"-'- '
! - . . N y " g eyl
¢ Chioride, as C1 ' 2 _“j}'_” Silica, 25 204 % __.!Li__. ,'.‘-'
| o | s T ;
Sulfate, as 5Oy : x. — Color, Starsard Platinum Cobalt Scale d F.
) . L a iy . . . () -
Flisride, as F o — . Odor Thizsmold LY . '
PhOSphaie. as POd : . . _:"2.Lf___ Turbidty, Junrson Units : x. LA L
. . ‘ r N PR ' b
jH (Laboratory) o o ___.Z‘_i eeemameiren ‘ r@"‘”
i - . . W g
s N O . r
Stabihity Index - ~ é" ; R
i P’ "F"‘ . :
Saturation Ihdex ‘ -t L) i E
|
E '
g
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June 29, 1972

Mr. J. R. Spratt, President
Alico Land Development Company
La Belle, Florida 33935

Dear Mr. Spratt:

.1972‘cOncefning

This letter summarizes our discussions of June 23,
1

supplemental water supplies for the western part of Lee County.

- Public water supplies for most of the western part of Lee County,
including Cape Coral, Pine Island, Sanibel and Captiva, Fort Myers
Beach and adjacent ma1nland areas, are obtained from a water-bearing
formation termed the "upper Hawthorn aquifer'". 1In 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 levels in the forma-
tion. Studies by others have indicated that water supply shortages in
the public supply systems will occur within the next five years; one
system has shown evidence of such shortage during the dry season in 1972,

To augment existing water supplies and forestall impending shortages,
other sources of supply have been investigated. Plans are currently
underway to establish a desalination plant to supply water to Sanibel-
Captiva Islands, A similay system was until recently under considera-
tion for Pine Island. Private investigations have been conducted by
the Florida Cities Water.Cowpany and the GAC Corporation in the area
at San Carlos Park near U,5, 41 to the Green Meadows subdivision bor-
dering on State Route 82, ‘These investigations have shown the presecnce
of suitable water-bearing materials beginning about 6.5 miles east of
U.S. &1 on the County Road to Corkscrew and Extending eastward to State

Route 82.

Two water-bearing formations occur in the area. The uppermost
formation, which attains a thickness of 50 feet or more is referred to
as the water-table aquifer, This aquifer is separated [rom the under-
lying water-bearing formation by about 40 feet of clay marl, The lower
water-bearing formation, beginning at a depth of about 90 feet and exten-
ding downward to about 250 feet is termed the "sandstone aquifer",
although the deposits consist of gand, sandstone, and limestone.

Chemical
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analyses from this aquifer indicate that the water is suitable for
public supply purposes with chloride concentrations less than 100 mg/l
(milligrams per litex).

Although a larpe amount of information has been obtaincd, the
water production capacity of the sandstone aquifer has not been determined.
This involves the construction of a large diameter production well
with adequate cquipment for conducting a pumping test, Several obser-
vation wells are also necessary to monitor the effects of pumping.

It has been estimated that the cost of comstruction and testing may

range upward from $20,000, The information obtained will provide reli-
.able evidence of the water transmission and storage characteristics of
the aquifer, water production capability and required spacing between
production wells, and other valuable data. These tests combined with
those conducted in other areds may be used to estimdte 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 facility, 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 dttains 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

including (1) on Alico property, (2) on county road right-of-way, and

(3) on property owned by the GAC 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, additional production wells probably will be constructed
to the east .and the earlier production wells phased out of the system.

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

I hope that our discussions have resulted in a better under-
standing of existing conditions and proposed plans for resolving some



Lyne N/esfem Company, Inc.

WATER SUPPLY SERVICES SINCE 1924
TEST ORILLING « WATER WELLS o PUMPS

' ract Name_ Green Meadows Project \ TEST HOLE
| N . 1 and 1-A °
¥ No.__ GAC Utilities, Inc. . Date February 25,197] ?
v. Lee County State. Florida DrillefMarvin Miller
( -!tion of Test Hole __ . : Elevation of Test
Lt chwast Cornar of Brea ‘ fufi]a- Hole
_ ¥ Static Water Level 2277 (No 1) S
Y SE _ 1{ Sec. 10 ___of T 45 S : Static Water Level 5.72 (NO. 1-A)
26 E lLea Co, Florida .- Measured . 100+ , Ho.urs After Completibq.
.n To Deacription of Strata Water Bearing. .

r 6 Sandy Soil 6 "
i 9 Marl rock and sand 3
[ 19 Rock 10
L 39 Marl rock and sand, hard 20 | Good
9 55 | Limestone rock, with clay and sand 16 | Poor

75 Green clay with fragments of shell 20
5 88 Green clay and shell | 13
89 | sandstone, harad 1 |
9 9l Yellow gfavel and sand 2 -Féir
_ 101 Sandstone, shell and coarse sand 10 Goo&
' | 137 | shell, coarse sand and sandstone layers - 36, | Good
~ 153 Coarse sand, less shall and dark clay color 16 | Good
| 163 Coarse sand, shell with light clay color 10 Good
. 194 | Soft limestone ' ' 31 | Fair
.| 224 | clay and shell 30 | Nona
4 240 Clay with some sand mixed 16
_ - Total Depth Drilled
g of rest [Well 1- A located 2 feet from No. 1 was the same to 61 feet d pth.
'g_’=Test”WelI*No==1 has*?mxnuh*dtameterzpi o=09=faet=depth=
« Tki: magt pumped 2 hours for water sample a 60 gpm, full: capac1ty of pump.

Test
Test

Wel% No. 1-A has 2 inch diameter pipe to 40 feet and 61 feat of
ole

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

Vo2 WICHITA ¢ OARDENCITY » LIBERAL o KANSAS CITY # DENVER # OMAHA s AMES » ST, LOUIS » AURORA



Lyne-/ﬂestern C'ompan y, Inc.

WATER SUPPLY SFRVICES SINCE 1924
TEST ORILLING » WATER WELLS « PUMPS

1
LnﬁnctName Green Meadows Project \ TEST HOLE
1 : : AU NOZ and 2-A
' No.__GAC Utilities, Inc. DateFebruary 25,1971 :
hy Lee County ' S"“{mFlor{Ei_ Driller M2FVin ?i%}?r
- :ation of Test Hole Elevation of Test
wrth Center af Area “Eﬁuqu Hole i
N .
/ : . -\ﬁ; Static Water Level _10,66 (NO 2}
B 3} __SE }{ Sec._33 _of T_A45S X Static wa ox Level 5.16 (No, 2-A)

26E Le Florid - Measured Hﬁurs Alter Complction
P , ee Co., orida . ' : -
L.om To _ Description of Strata : o Water Bearing
f;o 11 Sand o il
.1 {15 Rock | | 4
A5 | 25 Marl with clay ‘ 10 ,
.15 | 29 | very hard.marl - 4_|Fair
29__1 50 white marl - 21 _|Good
10 51 Hard pan (very hard) _ 1 {None
51 6L | Sandy clay, light color 10 |None
ol 63 _Rock A 2 |None_
63 73 Limestone, firm 10 jGoed.
13 85 Limestone, soft : _ 12 |Fair
‘85 | 87 Rock, gray in color - 2 |None
17 97 Limestone, loose : 10 |Good
=371 98 Rock, hard ' . 1'ﬁone,
.98 | 128 Sandstone with hard and soft layers 30 |Good
.28 | 143 Coarse sand and shell | 15 ‘Good
L43 | 160 Fine gray sand 17 {Fair
0175 clay. 3 | 15 |None
L75_| 184 Shell | | 9 |Fair
41234 | shell rock with some clay | | so |Fair
$34 {238 clay ' 4 |None

*aarkst Test Well No. 2 has 2 inch dlameter plpe to 162 feet depth. _
Test pumped for 2 hours for watar sample at 60 gpm, full capac1ty of pump.
Test Well 2-A has 2 inch diameter pipe to 23 feet depth and 50 feet hole |

. )
R PR £ O 0T, MRS ARG, B 50,90, full, capacity of pump.

n A



~-=WATER SUPPLY SERVICES SINCE 924
TEST DRILLING o WATER WELLS o PUMPS

@yﬂe-«f Yestern Compan y, /nc

o

_ ntract Name

Green Meadows Project

GAC Utilities,

Inc.
Date

™ No.

February 15,197]

TEST HOLE

No. 3 _and 3-A

ity __Lee_County.

Snnq_Florida

Driller_ Marvin Miller

rh

. :ation of Test Hole
' Jortheast Corner of Area

Hole

-

Elevation of Test

Static Water Level 12.60 (No. 3)

3 3¢ NE 3fSec 29 ofT. 455 static Water Level 7.00 (No. 3-A)
L27E Lee Co. Florida '- Measured __ 100+ Hours After Completion
‘.i.n_‘,‘orh To Description of Strata Water Bearing
£9 19 Brown sand 19
) 29 Limestone, water bearing rock 10 | Good
2.9 31 Rock 2
i} 49 Limestone, light to dark clay color 18 | Good
ﬁ9 59 Limestone and clay 10 ééig
i} 15 Limestone, clay and sand 16 Fair
75 85 Limestone, sand and shell {O Good
L3 95 Limestone and sand , 10 | Good
53 110 Limestone and shell, yellow in colox 15 | Good
'y | 111 | shell rock, hard 1
ti | 158 | shell and sand 47 | Good
13 169 Sandstone with sand in 1ayers 1t | Good
b 208 | Sand and clay with trace of shell 39 | Fair
ng 218 | Sand and clay ' 10 | poor
L3 235 sand and clay, very soft 17’ | None
35 239 Clay 4
E} ——— Total Depth Drilled
3§ of Test Well 3-A located 2 feet from No. 3 was the same to 50 feet depih.

ks, TGSt Well NO. J has 2 inch diameter~pipe to-IT0fest=imdepths

o

162

Test pumped 2 hours for water sample at 60 gpm, pump capacity.

Test Weél No. 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.
WICHITA ¢ GAHODENCITY ¢ LIBERAL © KANSASCITY o ODENVER ¢ OMAHA = AMES & ST, LOUIS e AUROHRA



WATER SUPPLY SERVICES SINCE 19524

layne-Uestern Company, Inc.

TEST DRILLING o« WATER WELLS o PUMPS,

 § ‘ —
:.f Atract Name GAC Utilities, Inc. TEST HOLE

- - l . No 4 .

Tv No, Green Mcadows Date April 1971

é‘_u)! Ft. Mvers “gﬁnfg_lfgr—lda ] Driller M. B. Miller

1 , i - —

" ation of Test Hole Elevation of Test

o Hole

1 4 Static Water Level

LY SE Sec._32 _ of T 435 | -
Sy A - | Measured Hours After Completion
3 27 Lec Co., __Florida ‘ .

L ‘om Tb Description of Strata Water Bearing
n 6 Light hrown sand

o 7 Hard pan layer

v 27 Sand and shell

r )

i ! 29 Hard shell and sand

3 36 Vhite sand and shell

| N

b 41 Lime rock - hard

Ll 50 White sand and shell

r'" .

X Location temporarily abandoned - due to difficulty

ER_

i _

v

o

~marks: Logt one string of tools at 50 feet. Sand would heave in casing and wedge

y.62

.
Lo

A -~ 26 -

3

. .ools. Casing pipe locked to rock by sand wedge. Lost string of casing pipe.

WICHITA » GAADEN CITY » LIBERAL « KANSASCITY ¢ DENVEA ® OMAHA ¢ AMES & 5T, LOWIS. ¢ AURORA
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layne-{lestern Company, Inc. .

WATER S5UPPLY SERVICES SINCE (924

fEST DRILLING « WATER WELLS s PUMPS

.atract Name Green Meadows \ TEST HOLE

") No. KC-998-C Date March 18, 1972 No

@& Green Meadows State Florida Driller M. Miller

:ation of Test Hole _Near The Center Elevation of Test

3>f The Bast Side Of Section. Hole

_ - : - 3P ] Static Water Level

i} NE_) Sec._13 _of T_26 5. . Measured Hours After Comﬁlctjoh
26 E. | Lee Co., _Florida _

‘rom To Description of Strata - ' ' Water Bearing

"o | 4" | Topsoil '

~4%f] . 6' | White sand

6! 9' | Brown sand

_- 9 13' | Marl

13'f 17' | sand

_17'| 20'| shell rock

-20'| 40' | Hard rock

40'|  82'! sand and shell

"g2'| 86'| sand rock (hard)

86'| 126' | sand and shell

126*| 150' | sand shell and rock

50'| 170' | Green clay

«70'| 228' | Lime rock

"28'| 230' | Clay

30" Totall Depth

- iarks:

L.l ¥-62 WICHITA # GARADENCITY ® LIGERAL ¢ KANSASCITY ¢ DENVER ® OMAHA & AMES e ST, LOUIS » AUFOHA
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ayne-testern Company, Inc.

WATER SUPPLY SERVICES SINCE 19524

O,
RS

A4

e *

TEST ORILLING o WATER WELLS o PUMPS

TEST HOLE

;ntract Name ‘Green Mcadows *

L ' Nt;b 8 '
No. .KC=-998-C Date March 18, 1972 .

v Green Meadows State. . Florida | Driller M. Miller

__tion of Test Hole _Near The Center
£ The West Side Of Section

Elevation of Test

Hole

| 28]
5

Static Water Level

W_ 1, _ NW 3¢ See._ 1l —of T. 46 S,

Measured

Hours After .C'omplt_:titm

26 E. Lee Co, _ Florida
rom To Description of Strata Water Bearing
“0_ 4" _Topsoil
"4"| '5' | white sand '
LN 9! Brown sand
L9v| 14* | Marl
gt i E-i-and
71 43' | Rock
{ff-3i 55" Ssand and shell
E‘JS' 75* { Rock and sand '
75' [ 85' | clay and shell
5+ { 95' | clay
“95¢ | 115' | sand and shell ] -
“_5' lgS' Lime rock . and sand
w5 | 165' | sand and rock
‘54| Total| Depth-
a
i
ke !

e

rd-@
3 2

WICHITA o OARDENGCITY o LIBERAL * KANSASCITY » DENVER ¢ OMAHA » AMES s ST.LOUIS » AURORA



layne-testern Company, Inc .

.._ a-

WATER SUPPLY SERVICES SINCE 1924
TEST DRILLING o WATER WELLS o PUMPS

-

,‘l tract Name Green Meadows . ' TEST HOLE
fI:‘No. KC~998-C Date March 1, 1972 No 2
LJ_ | Green Meadows State Florida Driller M. Miller
] stion of Test Hole Near Fence Elevation of Test
. srner In The Section Cornex . Hole
1 : , . B Static Water Level
!L _:_%' SH_ Sec. 33 of T4 St ! Messured Hours After Comipletion
. 26 E. Lee Co., __Florida :
'r m “To _ Description of Strata Water Bca:ing
iO Je Topsoil
{3 5! White sand
50 [ 10 | Marl
] 14 | clay
t4* | 18' | sand
F G 42! Rock
ot 84! Soft limestone
l"'," 105*' | clay, sand, and shall
o' 1126 Sand and limestone
rﬁ' 156! Sand and rock
: ' 1168' | Hard rock and sand )
38 1174' | clay
[ o 2‘18:' Lime rock
Il,é' 223' | Clay
[ ' |7otal |Depth
iL
]
‘marks:
' Test Pumped At 60 G.P.M.

62 WICHITA ¢ GARDENCITY & LIBERAL o KANSAS GITY ¢ DENVER o OMAHA o AMES « ST, LOWNS « AURORA
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@yne Westem C'ompany Inc.

WATER SUPPLY SERVICES SINCE 1924

TEST ODRILLING » WAYER WELLS « PUMPS

ucract Name Green Meadows N - TEST HOLE .
. . “ No 10 )

" No. KC-998-C Date__March 1, 1972 :
;i: Green Meadows Sqqg._-Florida Driller._ M- Millér
~ tion of Test Hole _Near the section Elevation of Test
ornexr of 28, 27, 34, & 33 Hole
- — 48 Static Water Level
wr SE 1/ See.. 28 ofT 45 S. _ o o

A 4 oee ° , «] Measured Hours After Completion
FE E. , Lee Co, _Florida , o
tom To Description of Strata E o Water Bearing
4 L* | Topsoil

5t 6' | white sand
e 11! Marl

rg! 15" Sandy clay

L5 17! Sand

| v | 40" | Rock

10* | 70' | sandy clay

P 80" Coarse sand

30° | 90' | sand

@)’, 100' | sand and shell

30 129‘ Sand and meal rock

I“' )* 1130' | Fine sand
39 1140° Coarse sand

*9v 1160' | sand and shell

L' 170" Sandy clay

70* | 180" Sand and llme rock

)] 220 Lime rock

20" |230' | clay

1* | Total (Depth

:( arke:

I . Test PUmped At 50 G.P.M.

5,;52 WICHITA & GARDEN CITY » LIBERAL * KANSABCITY ¢ DENVER @ OM.AHA ¢ AMES s ST.LOUIS « AURORA
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fayne-{Jestern Company, Inc.

WATER SUPPLY SERVICES SINCE 1024
TEST DRILLING & WATER WELLS » PUMPS

o e W

“r

¥

wtract Name GAC Utilities, Inc. . TEST HOLE
11
"No. Grecn Meadows Date May 1971 No
e R HYES State, TOTCE Driller__41.5_millox
stion of Test Hole _CSt side 0? '} Elevation of Test
sad 3004 feet south of section _ Hole

rpoy: markor.

W
=3

Static Water Level

B 2 ; 09
b__ ;:E- X Se;c(.ml’. (;:‘.'T :‘;:Zrida Measured Hours Aftgt.- C_om.pleti'on
<om To Dencription of Strata Water Bearing
- 15 Sand
5 19 White marl rock - hard
- 27 Lime rock and marl
- | a5 White marl
- 82 Clay and shell
,  108 Loose sand and limestone
18 109 Lime rock - hard
o 120 Shell and sand
'0_ | 130 | sand with some shell

) 138 | Lime rock with sand layers
'8 148 | Lime rock with shell and sand

} 149 Sandstone - hard
Y 155 Sand with trace of shell
< | 168 Layers of sand and sandstone - hard
o - 1203 | Gray sand | |
13 221 Limestone and sand .

» 241 Limestone with shell and_sand
HL 255 Clay with trace of shell
! Total| Depth
sarks:  Tngtalled 2~inch diameter casing with drive shoe to 130 feet, Test

Bpumped well at 45 gpm for 2 hours and collected water sample.

N
7Y 832 ,

WICHITA ¢ GAADEN CITY & LIBERAL ¢ KANSASCITY ¢ DENVER ® OMAHA ¢ AMES ¢ 5T.LOUIS « AUROCHA’
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WATER SUPPLY SERVICES SINCE 1024
TEST DRILLING e WATER WELLS « PUMPS

ayne-lestern Company, Inc.

v

ontract Name Greeq Meadows Groundwaters Study TEST HOLE
" No__  KC 998-C | Date 24 Sept. 71 No—12
£t. tye s . Stae_Florida Drilter_M:Miller
. ation of Test Hole Elevation of Test

Ak Hole

Wa 12 SW 30 Sec 35 of T45S

Static Water Level

I . Measured

Hours After Completion

26E ILee . Co, _Florida .

From To | Deacription of Strita Water .'B'ea‘r'ir.:g‘
- 17 | Light colored sand e

7 49 | Layers of hard rock and coarse sand 32 czood

69 | Clay in limestone and sand ?O._pno.n
) 84_| Limestone and sand, clay filled 15__|none

1[4 90 Green clay 6 |none
94 | Limestone with_green_clay 4_ 'i,'ﬁ;ie_
A, 103 | Limestone with layers of hard rock, water bearing 9 _|fair.
L. 140 Limestone (very good water bearing material) | 37 V.goo
iO_ 1 156 | Hard rock layers with sand : 16 good
, 166 Boulders, gray sand (firm) with some shell 10._boor
6 186 | Gray : sand with trace of shell 20__lpoox

| 196 | Gray sand_with some limestone 10 poor—
5. 226_|_ Limestone with some clay i0._oor.
{ 235 | Mostly clay with some limestone rock 9__none

i 236 | Medium rock 1 none
f-_ 246 | Clay with some shell 10 'aﬁé

;2 246_| Total depth drilled

i :

3

| arks: .Installed 82 feet of 2 inch diameter pipe.
15 1nches of vacuum,

Test pumped 60+ g'pm with

i--‘-ﬁz " WICHITA » GARDEN CITY o LIBERAL ¢ KANSAS CITY ¢ DENVER ¢ OMAHA @ .AMES e ST. LOUIS & AURORA
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Contract Name____Green Mcadows Project . TEST HOLE
Job No Date O.
City State Drilter

Test Hole Location

.

L]
Sec. 14, T 45 S., R 26 L. in Lee County, Florida

SE¥

Distance and Diroction from Pammianent Landmark or Previous Test Hole

TEST LOG
| MARSH | Static Water Level Measured
FROM ro v‘:’::o'::v LoBs ——— Hours After Completion
econns| NCHES PORMATION
oo G'Q" Saﬁd, fine to med., white to yellow
6‘0" 10'0" Sand, gray, 311ty |
10'0" | 20'0" leeatone tan
20'0" | 40'0" Limestone, tan; gray marl
_ 40'0“ 60'0" | Clay,.green
600" | 55'0" Sandstone, gray, calcareous; shell
750" .80"'0;I Limestone, blue-gray | ;
80*'0" | 95'0" Limestone, blue-gray, sandy '
95'0% |120'0" ‘Sandstone, gray, calcareéus
120'0" |140'0" Sandstone, gray, green clay
140'0" 160'0" Clay and limestona, éray
i60'0" 170‘0"- ‘Clay, green
170'0" 'léo'Of' Clay, light gray and limestone
190'0" [200'0" Limestone, light gray, sandy
c?ntirued¥——-' _ | _ . '
Ndﬁ&-suagpu X X |
DRxP

' Data obtained from U.S. Geological survey - Ft. Myers, Florida. Located *

-

Green Meadows Area, Drilled by others several years ago.:

5000 2-68

DA = 88 -
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.. Contract Name

Green Meadows Proiject

TEST HOLE

No_ L~62L

Job No. Date —
" City. State — Driller
. Test Hole Location ' .
. Distance and Diroction from Permanent Landmark or Previous Test Hole
Continuation of L~-621 TEST LOG
o MARSH ‘ Statlc Water Level Measured
MUD PIT . .
FROM Yo FUNNEL | ons Hours After Completion
YIBCOBITY)| X
aeconos | TCHES FORMATION | _
. 200'0" | 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°0" Limestone, gray-white, phosphatic
320'0" | 340°'0" - Same
340'0" | 360'0" Limestone, as above, some gray clay
NOTES:  Size of Pit 4 %
DEie




g |
SHEUES,

) { /
c-[ay.rww b{/c’dfern Comlaany.

| .:""-E."-:._' VAT
1 . RN
1 ~ Contract Name Green Meadows_Project TEST HOLE
- Job No._ Date No...L=619 ___
I ciy State | Driller S
= S
) Test Hole Location NE %, Sec. 32, T 45 S., R 27 E., Lee County, Florida
1 _ Distance and Directlon from Penmianent Landmark or Previous Test Hole
= TEST LOG
8 " MARSH Static Water Level __________ Measured
MUD PIT |-
o FROM TO FUNNEL | ose Hours After Completion
VIBCOBEITY]

| 8 seconna| TEHES FORMATION
g o'g" 12'0" Sand, fine to med., tan to brown

12'0" 20'0" ‘Limestone, tan
n 20'0" 85'0" Limestone, ?
L g5'0" | 120'0" Clay, green, ?
m. _ ; "
; 120'0" { 200'0" Limestone, sandy, ?
- 200'0" | 220'0" Sandstona, gray
Yo 220'0" 240'0" Same
; 240'0" 260°0" Clay, dark gray, sandy
?” - 260'0" 280'0" . Sand, gray, clayey
‘ 280'0" | 320'0" Sand, med. to coarse
é‘_ ~ 320'0" | 380'0" Limestone, gray, casta, molds
3 380'0" | 400°'0" Limestone, gray and tan

400'0" | 440°'0" clay, gray, phosphatic

440'0" | 460'0". Clay, green

ContiAued ————— _

.+ NOTES: Size of Pt X - X

D

' Data From U.S, GQOLOQical'Survey -~ Ft. Myers, Florida. Drilled By

Others In Green Mcadowslhrea Sevaral Years Ago,

®_ANNA D.AA[
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. Contract Name_Gxeen Meadows Broject ' TEST HOLE
Job No ' . Date No._ L=619
City. State Driller. _ R

L]

Test Hole Location _
: Distance and Diroction from Permanent Landmark or Previcus Test Hole

Continuation of L-619 . ' TEST LOG
- MARSH Static Water Level _ Measured
MUD AT
FROM. TO FUNREL 1 oss ‘ — ... Hours After Completion
VYINCOBITY) -
SECONDS INCHES FORMATION
460'0" | 495'0" : Clay, dark gray, aandy,- phosphatic
. 495'0" | 540'0" Limestone, gray white, phosphatié
NOTES:  Size of Pit X . X
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- L"i%z\xﬂ.\’w o[a! ne- '?/[/ed [’ern C)om, aniy
;.1 + Contract Name___Green Meadows Project : TEST HOLE
a City State | Driller
- Test Hole Loéation % Sec. 13, T 46 5., R 26 E., Lee QQ_U_Q{:'.Y_; Florida )
rt Distance and Direction from Permanent Landmark or Provicous Test Holo
TEST LOG
i MARSH ' Static Water Level ‘ Measured
: MUD PIT
FROM 10 | FUNNEL Lo8S Hours After Complétion

. VISGCOaITY)

i srconog | CHES FORMATION _
0 15 Sand, med., tan: sandstone; shell
r‘ —
| 15 30 Sandstone, tan, calcareous; shells
™ 30 45 Sandstona, gray; calcareous; shells
45 60 Same

EJ.V 60 75 Limestone, tan and gray§ shells
r 75 105 Limestone, gray;.few shells

105 120 Clay, green; some limestone
o 120 150 Clay, green
g 150 165 Limestone, gray, sandy.

165 180 Sandstone, gray-tan, calcéreoua_
i 180 210 Sandstone, gray, calcareous; phosphate

210 225 Clay, dark gray-green, sandy

225 240 Sand, very fine, gray:; clayey B
i 240 270 Clay, green and gray
270 295 ~ | clay, dark gray, sandy, phosphatic
. 295 345 Limestone, gray-white, phosphatic

 NOTES:  Slze of Pit

X X

Daup

. Drilled In Green Mecadows Area By Others Several Years;Ago;

' Data Obtained From U.S. Geological Survey = Ft. Myers, Fldrida,

Ll




TOPEKA
KANSAS

THE.KANSAS STATE DEPARTMENMNT OF HEALTH
DIVISION OF LABORATORIES
Lo Environmental lealth Laboratory
801 Harxison Street 66612

. E. D, LYMAN, M. D., M, P, H,
Dirsctor of Health

May 26, 1971

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

Atterntion!: 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 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
Total Hardness (as CaC0,) = 326, me/l 262, mg/L.
Calcium (as Ca) = 104, mg/1 69. g/l
Magnesium (as Mg) = 16. mg/l 22, mg/1
Sodium = 45, mg/1 50 . mg/l
Total Alkalinity (as CaCO,) =  276. mg/1 250. mg/1
Chloride = 88. mg/1 60, mg/l
Sulfate = 18. mg/1 a3, wg/l .
Nitrate (as NO,) = 1 8 mg/1 1.5 mg/l
o Fluoride = 0.4 mg/1 0.6 mg/1l
f Iron = 0.38 mg/l 0.38 mg/l
L _ Manganese = 0.00 mg/l - 0.00 mg/l
i Sincerely,
b '
o ' Nicholas D. Duffett; Ph.D.
' Director

| - _- %«mw[)/ _&%
: ' Howard A. Stoltenberg, M.A.
Chief, Water Chemistry Section -
HAS:glb
. | A - 38 -
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Cape Coral,Wafe: Treatment Plant Lahoratory

L AOFURRR |
LOCATION DESCﬁIPT ION gii ;_H‘? - ]C)ﬁi.ﬁ;o Ei!_i:};ﬂ | _:i - V ALY T Ed. i’. if__ : '; Li ‘:‘L: i ‘1 - ? .©
reon Meadows No. 1 as11,71 | 2% | 8o | 244 |} 7.4 | 270 | 314 | es | 248 | 80 | a0
Green Meadows No. 1  2/25/71 2" g9 | 244 7.3 | 272 | 304 | 72 232 120 | 410
Green Meadows No. l-a 2/11/71 | 2" | 40 61 7.2 | 189 | 710 246 | 462 li200 {3100
Green Meadows No. 1-A 2/25/71 2" 40 - 61 . 1380 3500
Green Meadows No. 2 ' 2¢ 162 238 7.2 268 198 110 88 60 440
Green Meadows No. 2-A 2v | 23 50 2 | 238 | 250 | 22 228 | 30 300
Green Meadows No. 3 o2 110 239 7.4 | 284 282 88 194 | 110 620
‘Green Meadows No. 3-A 2" 21 50 7. 214 212 10 204 | 20 230
Irr. Well NWwYg 10-46S-26E 6" k' 7. 212 232 3¢ |” 198 65 270
Irr. Well SWx 25-455-26E 6" [ i 188 | 216 | 12 204 | 45 258
Irr. Well "SE% 14-46S-26E 6" 7.0 218 | 242 12 230 30 280
Irr. Well SEY 35-455-26E 8" 23¢ | 250 | 12 238 35 250
Flowing Well NW)% 9-465-25E 6" . 1000 | 2600
Green Meadows No. 7-A 2" 105 j| 7.8 272 264 2 262 40 - | 295
Green Meadows No. 7 2" 230 7.7 | 2586 284 30 | 254 60 | 300
Green Meadows No. 8-A 2" 105 7.8 | 276 | 226 | 26 200 40 | 280
‘Cape éoral——NOrth_Pine Island Rofd.ld"'|112$- ' 225‘ 7.3 200 § 294 | 156 | 138 180 | 460
e . - —h Corpmgmm— AR e e sy me g B ey e et e o
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Location

Casing

WATER QUALITY DATA

Casing -~

' CAPE CORAL WATER PLANT

M.

. Well pH T. g Ca Ccl T.D.
Description Dia. Deoth Depth Alk. Hd. Ed. Hd.
Green Mesadows £12 2" 82! 103! 7.8 186 186 48 138 40 250
GreenrMeadows #12 2" 82" 136! 7.9 2538 272 ig2 110 40 310
Green Meadows #12 2" 82! 243" 7.8 246 232 72 160 40 330
' Green Meadows %9 105° 7.8 290 270 270 86 390
Green Meadows =9 223" 7.6 240 244 88 156 70 350
Green Meadows #10 2" 105° 7.6 254.. 270 64 206 70 340
Green Meadows #10 . 2" 230! 7.4 248 158 76 82 70 29C
Green Meadows #11-3A 2" 50" 7.4 208 230 20 210 170 26C
Green Meadows #11 2" 130 255" 7.6 244 252 92 160 80 37C
Green'Meadows #3-A 2" 21¢ 56" 7.2 214 212 - 10 204 20 235
‘Green Meadows #3 2" li0¢! 239! 7.4 284 282 88 1g4 110 625
Green Meadows #2-2 2" 23" 50! 7.2 238 250 22 228 30 300
Green Meadows #2 2" 162" 238° 7.2 268 198 110 83 50 440
Green Meadows #1-a 2/11/71 2" 40° 61" 7.2 184 710 246 464 1200 31G0
Green Meadows 2/25/71 2" 40" 6L" 1330 350C
Green Meadows 3#l ' 2" . 89" 240° 7.4 270 314 66 248 80 4£3C
Green Meadows #1 2" gar 244" 7.3 280 304 72 232 120 41cC
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Orla.ndo Lahoratuxues, Inc.

WATER ANALYSIS REPORT

Report to:
Date:

Sample Number:

___SEPTEMBER. 20, 1971

_LAYNE-WESTERN COMPANY

b}

4809

WeCE,

l_htirmimlioh
Total Dissolved Solids, @ 105°C
Total ‘Hardness, as CaCO.u

CaIc!'um Hardness, as CaCOQ,

. ‘Méghesium Hardness, as CaCOy,

Calcium, as Ca

* Magnesium, as Mg

Aikaiini:y (Phenolphlhaléiﬁ). as CaCOy

Alkalinity (Total), as CaCOy

_ Carbonate Alkalinity, as CaCO,
. Bicarbonate Alkalinity, as CaCO,

Hydroxides, as OH

Carbon Dioxide, as COy

- Carbonates, as CO,

_ Bicarbonates, as HCOy
- Chlorides, as ClI
- lroh, as Fe

Manganese, as Mn

{To converl ppm to gramt per gallon, divide pp :
ANALYSIS, QUALITY CONTROL, RESEAHCH & DEVELGPMENT IN M OBIOlOGY BIOCHEMISTRY & CHEMISTRY

INSPECTIONS,

p.p.m,

3bb_
296

150

——— i

60

.
R A

0

e ————

270 _

2'70

e e e

330

39

0.0
0.0

A

P. 0. Box BO25A e

Orlando, Florida 32806 .

305 424-5606

ANALYTICAL LABORATORY DIVISION

Appearance; CLEAR .
Sampled by: CLIENT o

Y

Identification: GM #12 TEST WELL 82! PIPE
243' DEEP PUMP +60 GPM MOST WATET
merHoos FROM  90'-155' LEVEL

This water was malynd vstng methods sdapled from "Standard Methods for the Exemination of Water snd Wartewater,” Latest Edltion, APHA, AWWA and

RESULTS

A

Determination
Sulfate, as SO;.
Fluorides, as F
Silica, as S$iOy
Copper, as Cu

Phosphate {Total), as PO,

_Color, Standard Platinum Cobalt Scale

Cdor

- pH (Laboratory}

pHs
Stability Index

Saturation Index

" Turbidity, Silica Scale

Signed:_.__,._,“ .

-

16
ﬂ .‘75 |
37
00
0 7
15
0 _
Y
69

b

49
20
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APPENDIX B

LAYNE WESTERN COMPANY, INC.*—‘



Lyne -UWestern Compan~ Inc
WATER SUPPLY SERVICES

WATER WELLS & LAYNE PUMPS & TEST DRILLING & WATER TREATMENT EQU!PMENT
1010 West 39th Street ® Kansas City, Missouri 84311 ® AC 816 931-2353

January 19, 1973

G.A.C. Utilities
P.0O. 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.

'USLng the limited available data, two (2) computer runs were

- made to determine effective spacing requzred for a: progected
satisfactoxry yxeld to supply Florida Cities and Cape Coral
water supplies in the future.. In the first computer runm,.
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, and Section 3%, located
in the west-center portion of the project area. Using estimated
“values of transmissivity, storage coefficient,. and with no re-
charge considered, the projected useful life for this well _
pattern was 13.6 years. Repeating the procedure with the'UV‘
same assumed conditions, only changing to 10 wells, located
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 o
gallons per day with no recharge was 54.5 years, On thls o
basis, the recommended well locations are shown on the
folded, attached 1llustration. . ;

The concept of the orlglnil study was to constrhct a. test

production well, with surrounding piezometers to determine
the exact coefficient and transmissivity for a sampled‘apea,

KAMSAS CITY * WICHITA * GARDEN CITY * OMAHA "AMES"-'AURORA;.‘ ST.LOUIS * DENVER



Jameé Powell
- Page =2~
‘January 19, 1973

‘the computed coefficient of storage for the aguifer 3ystem,'
and then to model the aquifer system on analog computing -

- technigues 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 agquifer system. This work under

~ the second phase of the 1nvest1gat1ve progxam has not been
.completed.. :

The above recommendations are based on the assumption that

an 80 foot decline in static water level in the lower aguifer
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 testlng program prev1ously identified.

Twenty-31x (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
water supply of useable guality. It should be anticipated
that two or three of the sites will not be available or
utilized because of phy510al conditions existing in the area
or other factors. It is suggested that the well sites be a
minimum of one (1) 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 Test 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 1nformation,
please do not hesitate to contact me. :

ubmitted,
g

arl E, Nugz
HYDROLOGY C NSU

mb

B-3~



- GP¥

168151

0L/18/73.
~ PROGRAM  LAYNETS
~ ENTER“THE -VALUES: FOR TMAX»DIML,DIMV
© 21000035 .35 - g | o
 ENTER THE VALUES FOR NUMT,QRE,DFLT | ' e
233 Qs 61 No BECHARGE. COnDITrofR)
ENTER THE VALUES FOR DELX,DELY,M o o '
7.1320.1320 0 L | | o )
ENTER THE VALUES FOR KTHs ISTEP, INDEX S _'1;>pu”
7201 4 o Tl VT
ENTER THE VALUES FOR ERR,FACS,FACB Voo o
©7.+018 +05-=200. | - : A 2, U
. ENTER THE vaLUEs FOR FACPsFACT,RIVER - o 7{§.¢~~; ¢
7 600+ 750004 0 e A
ENTER THE VALUES FOR SPAC,ELEV,TPAREL e
? 5 20. =75. ' D P AN
ALPHANUMERIC PLOT WANTED. YES OR NO 7 NO A
FRINT INITIAL PARAMETER VALUES» YES OR NO ? NO<4<T
PRINT INITIAL VALUES OF MATRIX DATA, YES OR NO ° NO -
GPM OR -GPD ROW COL 2 350 16 8 ‘ : |
GPM OR -GPD ROW COL . ? 350 16 10
GPM OR ~GPD HOW COL 7 350 16 i2.
GPM OR -GPD ROW COL 7 350 16 t4
GPM OR ~GPD ROW COL 2 350 16 16
GPM OR ~GPD ROW COL 2 350 16 18
GPM OR -GPD ROW 'COL  ? 350 16 20
GPM OR ~GPD ROV COL 7 350 18 8
¢gPM OR -GPD ROW COL 2 350 18 10 6¢
GPM OR -GPD ROW COL 7 350 18 12 /0 Y mé”D 7(/,,,;7,4
GPM OR ~GPD ROW COL 7 350,18 14 O
GPM OF ~GPD ROW COL 2 350 18 16 - 21 we Loen 7o/ s
GPM OR -GPD ROW COL ? 350 18 18 e -
GPM OR =-GFD ROW GOL 7 350 18 20
GPM OR =-GPD ROW COL 2 350 20 8§
GPM OR -GPD ROW COL ? 350 20 10
GPM OR -GPD ROW COL ? 350 20 12
GP¥ OR ~GPD ROW COL 2 350 20 14
GPM OR ~GPD ROW COL 7 350 20 16
OR ~GPD ROW COL 7 350 20 18&
GPM OR -GPD ROY COL ? 350 20 20 -
GPM OR ~GPD ROW COL 7 0 2 2
TIVE STEP NUMBER= 20
517¥ OF TIME STEP= 104858
DURATION OF PUMPING IN SECONDS= ~ 2.097E+05
MINUTES= 3.495E+03
HOURS = 58254
DAYS = 24427
TEEEATION  STRP NUMRER= 1 B-4-
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- TIME STEP NUMBER=
SIZE OF TIME STEP— |
'”hunarxom OF PUM?ING IN smcomns—
g'MINUTEs—

' HOURS =

DAYS =

'ITERATION STEP NUMBER= s 7

AREs a’F’ T FL

~ DRAWDOWN N

29

53687091

1.074E+08

14 790E+06

29826.162

1242757

FEET

gt
2 40 3 @w algw 5,-«510 6

13 22.4 2246 23.0 2347
: 2846 . 28.7 28¢5 28.2
B 10ie 9.9 9.8

— 14 23.2  23.5 24.1 24.9

3145 316 3145 31.1

Vo 2lel 192  17.5 1640
% Y0.3  10.1  10.0

15  P4.0  24.3  25.0 28,0

, 34-9 34.9. 35.0 4.3

a0 22:4 20.2  18.3 1646
® 105 10e2  10e1

16  24+6 250 254§ 27.0
. . 38.2 3746
20"  2376. 21.0 18.9 171
% U 1De6 10.3 ° 10.2 :

17  25.0 25.4 26.2  27.6
39.7 395  39.8  38.9
24.3 2145 19.2 173

107 10.2 1003_ '

18 25e) 25.5 26s4 278
CATEY 4045 (Eleg> 39.9
«7 104 103

19 25.0 B5.4 262 276
397 39.5 - 39.8 38.9

" B4.3 Bles 19.2 173

’ 107 104 103

20 2446 250 2548 27.0

38+2 (C39.3> 37.6
' 1

836 21a0 He 9 171l
106 103 10.2

(b3} -';ﬂ.n S h 7 L S LA Tl

B4eS

2746

14.2

26.0
30«4
1447

2704
33f8
15.2

1545

7

wsnfPr 3‘

8
25«4 2644
267 257
13.2  12.3
27.2 2846
29.5 . 2843
1346 1247
292  31.2
32.6 31.4
14.0  13.0
1.1 ‘gg!)
35.7 (@5.5
14.8 13,2
31.9 34.8
37.0 35.8
14s4 1343
32.5 ‘
37+9 (376
14.5 13.3
31.9  34.8
37.0  35.8
144 13.3
811 (B4
357 {35+5)
14.2 ~13.2
B~-6-
s 2T I >

wERX E L;rnuﬂﬂe

9

27.2

Bh. 4
116

29¢6 -
26+8

11+9

£29.5
121

35+3
32.3

183

3643
333

1204

37.2

34.2

12.4

363
33.3
1244

35.3
32.3
123

- RPN

74%%5

o vﬂ) GELSQFWﬁLGS

10
279

- 83.0
 ' 11'0

_25(1.
11«2

. 337
276
1ted
11+6

38.1

312

11e%

117

38.1
31.2
117

Gr1-8)

3.7

30.5

28.4

2led)

311 .

23¢1 -

10.7

343

‘24.9
. 109

37.4
R6e7
110

38.7

0T 5

11}

39.7

28+ 1
11.1.

3847

27.5

11.1.
\

374

267
11.0

3449



© TIME STEP NUMBER= - 31

SIZE OF TIME STEP= 214748365
" DURATIO& GF‘éumﬁgme'iN SECONDS = 4.2955+08
| - . MINUTES= 7.158E+06
HOURS=  119304.647
| - DAYS = 4971.027  —= 13,L 7@&3
ITERATION STEP NUMBER= 15 -

i8

19

2 3

T2+6
177
662
54¢6

3.5
8047
67«5 .
54«8

1443
Bdel
68+9
5449

75.0
»E8e
701
55.1

C 753
BB 9
705
55.1

THheD

808 )
Tlel
5502
7503
889

70+ 8
551

750

Q“ﬂsl

55. 1

LTI

| oy \
3 g0 4 s 3%

T28
TTe6
6443

5ﬁf3..

738

80+6

6504 

545

T4e6

83.9

66+4
- D4.6

753
87.2

672

547

 n75-7

88+ 5
6748
54.8

759
89.5
67«9
S5%4a 8

7547

B85 -
- 6T8
5448

5.3
BTe2
672
54.7

" DRAWDOWN IN FEET

73.2 738
TTe2 7646
62.6 610
5441
T4a3  T5e1 .
8042 7945
63-@_ Gle7
5443
7543  THe2
83«7 828
642 6243
7620 - 7742
f88-. 86e1
64.8 627
5446 :
7645  TTe8
BBsb - 875
65.2  63+0
5406
'761§)- 7640
_ 90 4. 88+¢5
€543  63.1
5446
765 178
BBe6  BTe5
65.2 630
5446
(éfquD TTel
BB.0 ) 8641
8B 68.7

!

6 7
Ta.5 753
TS5« 7 Tl 6
5Q.6 5844
760 TTe2
186 TTedt
601 5808
TTe5 T79.2
g2.0 8045
606 59.2
THRLE 8la1}

(86+3) 83.7
6le0 595
796 82.0
B6.8 85.0 .
61.2 59.6
759 82.5

@B 85.9
61«3 59.7
T9e 6 B2.0
6.8 850
618 53+ 6
T8.8 Blel

<§§:3> " 837
6la0 59.5

B-7-~

76-1*
7343
57.3

THe&
759
576

Blel
791
57:9

847
B3.5
583

58.4

8447
83.5
583

9

768

Tie7

564

T2« 3
T4ded
5647

B2.1

7649
56.9

&5.0
TO7

5741

8641
807
572

‘870

Bl.6
573

E6el
BO7
572

85.0
T9eT
57«1

10

77;4
T0.0 ..
55.6

80«1
T2 1
55.9

83.3
T4.7
5641

87.8
783 .
5643

-8?-
199/

S6eds

878
7843
5643

%7 ot
f8 o5
56.2

M7

68e1 -
550

B0e5
69.8
55.2"

83.7

717

. 55.4

=)

8649
73+5
5546

881
Tl3

- 55.6

831
Tde9
55-7

881
TiHe3
5546

8649
73+5

55-6

[ZL



CPL?76R

S 01719773+ 08+31.38 SE030
USER- NUMBER? L033001,WESTERN, LAYNETS
SYS'l'F._.I"] H F.()HJ OLD,LAYNETS

RUN:M=1“:000:1 ?OU

_01f19/13.'08@32523
PROGRAM  LAYNETS'

o RO N ‘ :
ENTER “THE VALUES FUR TMAXsDIML,DIMW
-7 {0000 35 3% R
| ENTER_PHE VALUES FOR NUMT:QRE,DELT
‘ ? 33(%0) 1 N '
ENTER @ﬂh VALUES FOR DELX»DELY,M
? 26407 2640 0 S
FNTER -THE VALUES FOR KTHsISTEP,INDEX
? 20 1 4 o : -
" ENTER THE VALUES FOR. ERRLFACS,FACR
24012 405 ~200. o _
FNTER THE VALUES FOR FACP,FACT,RIVER BT
? 600+ 75000s D ‘ '
ENIER THE VALUES FOR SPAC,ELEV,TPAQKL
75 20e =75 .
ALPHANUMERIC PLOT WANTED, YES OR NO 7 NO
FRINT INITIAL PARAMETER VALUES, YES UR NO 7 NO
PRINT INITIAL VALUES OF ®ATRIX DATA, YES OR NO ? NO
GPw Ot -GPD ROW COL 7 700 16 1}

GPM OR ~-GPD ROW COL ? 700 16 15

GPv OR -GPD ROW COL * 700 16 19 | .
GP% OR- ~GPD ROw COL 2 700 17 21 ’/ Locatross
GPm OR =GPD.ROW COL 7 700 18 10 O mgv ror /0 :
GPM OR ~GPD ROW COL 7 700 18 12 :

GPM OR ~GPD ROW COL 2 700 18 14 |

GPM OR -GPD ROW COL ? 700 18 16

GPMGR -GPD ROW COL. 7 %00 18 1

GPM OR -GPD ROW COL 7 700 18 20

GP¥M GR ~GPD ROW COL % 0 2 2

LIME STEP NUMRFR= a0

SIZF OF TIME STEpP= 104858

JMRATION UF PUMPING IN SECONDS= HEP%7R+05
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CALE D kiar WAL AL
$1ZE OF TIME STEP=

' IURATION OF PUMPING IN SECONDS=

ITERATION STEP NUMBER= - 6

14

- 18

L9

Ca0r

1 #a6

214748365
4.295E+08

MINUTES=  7.158E+06

HOURS=  119304+647

' DAYS = 49714027
A EEP OF

DRAWDOWN IN FEET

) vy -
[ A ‘ _

2 ,Lbd'a_'gb‘ia 4 wé?'s ¢£¢‘P 6 7
1645 1847 1941 19.8  280.6 216
27+6 2842 28.7 28.9 28.8 2.5
22.6 209 ' 19.2 1747 163 15.2
11e6 1143 11.2 '

1940 192  19.7 20e4 21e4 2247
30,4 31s1 . 318 32.2 ° 31.9 3145
2ded 22.3 20.3 1845 17+0 1546
1148 11.5 11.3
19.4 1946 20.2 - 2L:0 22.2 23.7
33«5 342 35.82 36.2 354 347
26+ 4 23-7 81_03 19.2 17+5 16.0
119 11e6 1le4 '

106 1949 20.5 214 2247 D4l
36e8 3728  38e7 (42+1) 390 378
2Be4 24.9  28.1 19«8 179 163
12.0 1147 115 ‘

107 2060 2066 2146 23¢0 24.8

39.0  40.5  41.2 409 3947

29+ 9 25-6 2244 2000 18.0 16.4
1Re0 1147 115 .

196 19.9 20e6 2145 22¢9 4.8

A0 1 Hlel §§3-§> 407

B9 £25.2 B2.2 19.9 179 16.3

120 1t1e6 115 ’

19.4 19.7 20.3 21.2 22.5  24.2°
3641 36+7 379 37«8 381 37.3
D742 2442 2146 194 17«6 16e1
11«9 11.5 11.4
19e0 19.3 19.9  20.7 21.8 23.2
a2 33.1 33.8 34.0 340 33.5
2h5.8 0£2.8 2046 1847 171 157
11e7 1.4 113

- B-10~
18e8 19.3 20 .0 D0.9 8oL

— 15,4
T FCUd BRCE,
8 "9
0,8 Q4.8
27.9  27.0
1401 13.3
24.2  25.9
30.9 300;
14+5  13.6
D546 2748
34.3 3440
148 13.8
26.7 295 -
3749
15.0 13.9
273 305
39.7 390
k501 ‘1400
273 31.0
Gl 39.0
15.0 13.9
064 2942
36.9  35.3
14¢8  13.8
25.0  27.1
32.8  31.5
145 13.5
23.5  25.1

5{¢&2&5

1S 272 SQwILES

10

255
£25.8
126

277
28.5
1248

30.3
31.8
13.0

33.1
35.4
131

344
37+6
13.1

.

131

2647

24.3

12.0

29.4
2606

122

32.8

29+3
1244

37.1
36+8
!205

37«4
33.9
12.4

34.1

' 30.6
"12.3

308

277
12«1

279




| SIZE OF TIME STEP=

 DURATION OF PUMPING IN SECONDS=

ITERATION STEP NUMBER=

15

19

20

1

 MINUTES=

HOURS=

DAYS =

429496730

8+59I0E+08

1 «432E+07.

238609+294

99424054

DRAWDOWN IN FEET

R - \ : .
‘ - . (7] 0 '
2 19‘{0 3 \z,bdo 4 M 5 z(,‘f 6 7
3445 3448 35.2 358 36+6 37«6
834 840  Aded 445  A4e3 438
37«4  35.5 3348 32.1 30.6  29.3
2S. 4 251 250
350 3543 35.8 3645 375 3867
4641 Y6 e 8 4T 4 AT AT 4 469
392 - 37+0 34.8 32.9° 313 29.8
256 25.3  25.1 : '
354 357 36.2 3740 3B.2  39.7
4G«3 49.9 50«8 57 50.9 501
41+2 38«4 35.8 33.6 31.8 30.2
8547 25.4  25.2
35¢6 359 3645  37e4  38.7 404
5246 5249 543  5T7+6  54.5 5342
A3.2  39.6 .36.6  34.2  32.1 30.5
- 25.8 25.4 £25.3 :
35¢7 3640, 36.6 376 390 408
543 5447 561 567 5643  55.1
4407 4042 3649  34e4  32.3  30.5
258  25.4 2543 o
35«6 359 36+5 375 38Be9  40.7
571 55.7 5849 - 5649 59.0 5640
438 398  36.7 34.2  32.) 304
2heT . 25.4 25.0
354 357 36.2 371 384 401
518 52e4 534 5343  53.5 52.5
41«9  38.8  36.0 337 31.8  30.2
25.6 253  25.1
349 3542  35.7 3645  37.7  39.1
47+9 48«7 4943 494 4943 48T
399 373 35.0 33.0 31.2 20.7
U5 e dt a5.1 Dl 9
' _ B~11-
34.4 3446 35.1 3548  36+7 379
A e 45«3 456 B 459 A% 7 459

388
- 43.1

28.2

402

4642

28«6

415
496
28.9

48+ 6

5342

29.1

432

55.0
29.1

43.8
576
29.0

408
479
2845

39.3
444

401
422

- H]e9
4542

276

a3e7

4961
27«8

45.4

551
27.9

464

L 54,2

2840

46549
5461
27.9

4540

50.3

27«7

112.8.

465
DT 4

f43e 2

41.4

40.8
2743

26.5

43.6

43.6
2647

46.2

46+ 8
269

£9.0

504
27.0

50.3

526

27.0

52.9
54.4

27.0

481
487
268

44.9
4448

26.6

40,3
41«7

42*5
39.2
25.9

45.8

4le5
26}

48-7
442
26(2

5441
473
263

52.9
517

263 ‘.

532
ABa8

26.2

{4949
45.4

- 261

T Ty

425

4346
399



TIME‘STEP"NUMBERa"

_,SIZv OF TIME srzpa

'DURQfION OF PUMPING IN SECONDS'

MINUTES=

HOURS =

DAYS =

ITERATION STEP NUMBER=

17 66s6.

- T48

18

19

20

15

DRAWDOWN IN FEET

'ef,g,&l” 31,,40 '4,,4,495 b‘f” 6

65+5

Thal

: 67(5T

552

660
T6eY

 69e4

553

66e4

80«0
Ti3

55.4

666

83.3

73633

555 .

555

665

657
L T4«6-
6D+6 -
T 5469

662
775

67«1

550

6646

806

68e4

. 5561
669
8345
696

55.1

66+9
85.4

TO«3
55.1

668
663

699

55+ 0

. 6645

3.0
66« 8
54¢9

661
TGe 2
67+3
4

66e1-

750
63+8

S4.7

667
780
649

S54.8

672
Bl.4
6549

5449

6745

8449
666
55-0

67¢6
867
66«9
549

674

B89

667

54.9

671
84.0
660
H4e°7

66+ 6
T9« 8
65.0
54.5

66 7

SE-TH

621

67-4‘

- 78.3

62+9

A

- 68.0

82.3
63+6

G6Be4

64.]

685+ 5
BT7e¢3
6443

68«4
875
64}

68e0

B3 8
6346

674
T9.9

62«9

33

858993459
1.718E+09
2.863E+07
477218.588

10884.108

-

67+5 6845
T4e8  T4e3
T 606 59,2
68e4 6946
T7+9 773
6122  59.7
691 706
Bledg E0+6
61.7 60.1
69e6 - T1e3
B850 836
. 6240 603
698  Tle6
B6+8 8545
622 604
697 Tle5
B3.52 86.4
60e0  60+3
692 T0.9
83.9  82.9
B1e6  60.0
6%e5 6949
TOe7 TOel
611 59.5

B-12-

-~ 'q$*444$f' j{é&w§§

8
697

736
58.1"

Tis1

766

58«4

T T )

85«3
58«9

Tie

q;?fiD

T30
B2a.4
58+ 6

Tis6
TB.2

S5H.2

| g,f,

70.9
725
571

T27
TS5+ 6

57.4

445
7945

57«6

6.2

57+7

T7.2

B4.5
57«71

TT7«6
B4.4
57«6

T5+7
BGs6
574

T3e6
T6.8
57«1

 72&2
Tl
5643

T4e4
73.8
5645

17,0

TTe}

567

798

807
56+8

1.0
82.9
568

567

T8+ 9

T8+9 .

56+5

73.3
6904‘

" 557

" 76»0
Tle7
558

794
T4e4
56¢0

" TT7 5
560

- B3eT.

Ble9
5610}

83+9
T9.0
55.9

'8035
TS5«6
55.8

T7-2
T2e46
55.5



. W-26

APPENDIX C

C-1-

— LAYNE WESTERN COMPANY, INC.——




- un

WATER SUPPLY STUDY

' SOUTHERN LEE COUNTY, FLORIDA

APRIL, 1972

by

CARL E. NUZMAN, P.E.
. HYDROLOGY CONSULTANT

LAYNE-WESTERN COMPANY, INC.
1010 West 39th Street
Kansas City, Missouri
64111

816-931-2353

C-2-

LAYNE WESTERN COMPANY, INC.——



- 28

ABSTRACT

-uinveptigatioh of water supply petential in Southeastern Lee

County, florida has ghown there is a mulrilayered equifer of sub-
'-stantiel pfbpbrtibnexieting to_epproximatelyaso.feet in depth con-
'.teiniﬁg'waterlof.aeceptable quality for public'eupply. The yvield -
_g'potential appears sdbstential and at least four to five timee |
_ greater than that experienced from the Upper Hawthorne aquifer |
1 along the-West Coast. Additlonal investigation may ehow ndbetentially

higher amounte with proper epacing of wells end with good management

- of the surface water.

C=-3~
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, WATER SUPPLY STUDY |
~ SOUTHERN LEE COUNTY, FLORIDA
APRIL,'IQ?Z
. INTRODUCTION
‘Interest and an initial autﬁorizatiop to begin study in
‘the eoutheestern portion of Lee County, Fioride was made by GAC ]
Utilities, inc.,;in July, 1970. The purpose'of the study was two- -
foid. 1Eirat. was to determine the groundwater evaiiability and euieés
.ebility in Qualityfand quantity eo provide‘for the propoaed'needs ofr_
the Green Meadows project development. The planned size of thia L
project has varied from time to time with different stages of
"‘ planning progress. however. the expected water consumption for the
projeoe itself, is about five to seven mgd in approximately 20'yeers :
following initiel construction. The eecond purpose of the.study was
to determine whether surplus water could be developed in thia 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 Geologicai Survey office of
Ft. Myers; Florida'gave'information regarding three (3)'loca£ioes
within‘the project area. These are‘identified ast~621.'ﬁ~619, anﬂ,i
L-616. These 1ogs.ehowed limestone leyers alterneting wiﬁh sand |

or clays existing to approximately 80 feet in depth. An extensive

LAYNE WESTERN COMPANY, INC,~—-—-!
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clay layer of a thicknese of approximately 30 to 40 feet of a green

;.c:oloratlon existed over most of the pro;ect area, Below 110 feet,

'mpre or_lees, a_eandstone,unit.generally existed to approxlmately‘

‘ "240 to,250'feet in depth. Occasionally, deeper depths of some sand’

fwere encountered-to 320 feet. Below thie. additional-iimeetones

_elternating with clay lenses existed to oonsiderable depth in the

L area.. The uppermoat limestones_have been pumped 1oce11y for 1rrigation ‘

'nurposes in the'area. It has been cone;dered by others. that the
 sandstone unlt generally existing from 120 to 320 feet in depth oould
provlde subetential quantitiee of water if appropriately developed. ;-i"r
The purpose of the Green Meadows groundwater hydrologic study was to
develop Lnformatxon in regard to the uppermost limestones and the
so—called sendstone unit to determine the approxzmate.suitability of
ﬁﬁsformation'to yield water to wells and to determine the gueiity of
‘thie;weter.then (10) teet holes.have‘been drilled covering the area.
approxinetelytas_1ocated_on the previoue illustration and the'driller‘e
interpretatxon of these formations are included for their information.
Water samples have been taken from these wells and in all cases._thaﬂ

:heper watere are satzsfactory-for public supplies with some water

.conditioning deeirEbie; These data on water quelity are ineluded

following the test logs in the appendix.
Subeequent 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

LAYNE WESTERN COMPANY, INC. ——oI
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Water Company. The'Florida Cities Water Company wae.inveetigating
'an area hetween the Tamiaml Trail and the Green Meadows project aréa

at a point closer to the supply pipelines. Attached in the appendix

'Generally, it was found that the water was unsatiefactory in the

 San Carloe Park DeveIOpment Company and two (2) test holes were drilled

_cause of the experlence in the accessible areas close to Tamiami Trail,

‘east of the Tamiami Trail. At test hole deeignated "FCWC-5~71", the

-3 -

to see if suitable water- could be developed to supplement their supply
of this report are the drlller 5 interpretation of the test hole '

formations encountered and the water quality analysis ‘that are available.
area near the Corkscrew grade road Diecuesione were held with the

in the»eaeternmmost portion of this development. Although ‘the yield
ooked very promlsing in the San Carlos Park area. chlorides in the _

water samples taken_were generally in excess of 459 mg/1 (P.P./M.) -

and’were'unaatisfactory for putlic water supply use, . dne test hole

had chlorldee'in excess of 1200 ppm which apparently is located*cIOSe:'

to aldeep flowing well and'has ekperienced serious contamination. Be-

‘further 1nveetigation in this area was abandoned. The next test hole

was located along Alico Road at a point approximately fivents),mllea

.qnality of water was acceptable; however the yield potentiel was'leee
than desired. The sandstone formationlantlcipated in the 120 to 220 o
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 tranaition zone of favorable quality watera Therefore, farther '-1,
‘ fdevelopment of this formation should be at leaet one (1) mile 1n an
‘.easterly-direction to provide-suitable protection.from the invaeion
pand 1nfiltration of poor quality water. Test Hole 7-71'for Florida

‘Cities Water cOmpany was drilled to a depth of 300 feet encountering

”aquifer unit was still absent but apparently. we were at the beginning
.‘cf'this:material. The yield dharacteristios of the 1imestone appeared
‘"satisfactory and with proper well cOnstruction,'a satisfactory yield

| of suitable quality of water was available at thia location for public

'water-eupply purposes, In a separate. report to Florida Cities water

-4 -

limestonea. some gray sand. with some black sand indicating the sandstone.l'

COmpany, this location was recommended as a suitable location for a
well field consisting of approximately five (5) wells-located approx-j-

IQ ..
imately one-fourth mile spacing between wells and should be capable of

;roducinglaso.gpm each, (1/2 mgd) for a total of 2- 1/2 mgd 'It'wae
anticipated that the yield cf the formation ‘should be in excess of

“500 ‘gpm at this location for testing purposes and to meet peak demands
if needed The water test ana1y313 showed total dissolved solids of -
445 ppm w1th ‘chlorides 72 ppm at the above 1ocation. One additional
‘test hole was drilled east of Estero approximately 2=1/2 miles along
the COrkscrew grade.although the yield characterietice at-this location
were ample. total dissolved solids were in excess of 100@ ppﬁ 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

C-7-
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- thm water table elevation and gradient that exiata in the area.'

B and satisfactory quality of water has been identified by test drilling N

"for Florida cities Water Company is a satisfactory location as well’ as B

Teat Holea No. 9, 10, and 12, of the Green Meadows project. GAC Utilitice

|State Health Requirements is to be constructed and tested at a suh-
. Prior to commencing the test, at least one (1) and possibly two (2)

| 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

-5 -
land surface.' It is-the intent of the study to haﬁe eleVations run >

to available teat hole in the project area and. to aoourately establish '

~ WORK 70 CONCLUDE STUDY

In the first phase of this investigation. suitable sites

and laboratory analysee of water samples taken. Test Hole 7-71. drilled

will deaignate a site near one of the above mentioned test holes as a
aritable location for a test-production well. As a part of the second

*phasewof.this study, the-production well of suitable design to‘neet~
'stantial rate to determine the yield characteristics of the aquifer.

additional piezometer wells are to be constructed in the vicinity of

pumping at least 700 gpm with 150 feet total pumping head.' The'test"‘.
production well ‘is to be caeed and cemented to approximately 80 feetﬁf
in depth in a confining clay layer to leave undisturbed as much as
possible, the upper-most limestones aquifers existing in the vicinity.
Water aample;anaiysea have indicated—aona water quality may be superior

in some reapecta in the lower formations and it is anticipated this

C-8-
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o will be the primary aquifer to supply water for public supplies.

potential drawdown in the lower aquifer unit due to pumpage at various_

p;'aneIQZed'andiwith eubsequent oomputations, to be prepared in a final
i the aquifer in the Green Meadows project area would be found as a result

poefficient values are from four to five times greeter.thanethatgek—
‘;:erienoed fnom the weter-supply study of the Upper Hawthorn formation .

} in the'?ieinity of Cape Corei and the Cypress Lakes'well.field. This -

-identified in this report is designed to verify these opinione.
| Florida, for Florida Cities Water Company, four'(é) wells drilled nOrﬁh

‘or possibly only two {2) wells of 10 inch diameter, drilled by the

-6 -

After the conolusion of test pumping a production well.
the data will be analyzed and applied to all other test holes con=

structed in the area by the hydrologist to determine the maximnm

;projected;rates-expeoted for‘future development., These-data are to be

report available for general distribution to intereeted parties.

It is the opinion of the hydrologist that trenemissivity of

of a test. to be in the range of 60, 000 to 90, 000 gpd/ft. width of

aquifer material. .StoratiVity should approach 0.05. Both-aquifer |

\would-plaoe the potential yield of the aquifer in'the;vioinity of Green
Meadows at least fou: and possibly five times greater then that ex-
perienced'in theeptevious mentioned areas. The investigative program
As stated in the Water Supply Study for Western Lee COunty,

or northwest of the Cypress'Lakes well field by the cable tool method

reverse air hydraulic circulation method, would provide an additional

LAYNE WESTERN COMPANY, INC.~—I
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one mlllion gallons per day of additional capacity to this facilzty

1‘for the present tame.--The‘yield life of these edditional wells is

expected to he two to three years duration. Upon completion of

| _.developing a. well field in the southeastern portion of Lee COunty,

: the existing welle in the Cypress Lakes pLant should he maintained on -
la stand-by baais to meet peak demands during periods of high use.‘:.”
'Durianpegiods of‘IQW'water use. these wells should_be maintained in
'anfidle'oondition to allow recovery of water levels in'the vdcinity,'
. Thie:wililalion for more economical pipeline transnission_sizedeto_

' the'high;gverege.rnte and not required to meet'pedﬁ demqnds;-'

C~10-
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Lyne westem Company Im:

-WATER SUPPLY SERVICES SINCE 192‘
TEST DR!LLING . WM‘ER WELLS o ?UMPS

__tract Name Green Meadows Projact | o — . Test Ho_'u_:_

DateFebruary 25,197

No 1 '_and J.-'_A. .

?~Nu : Gac Utilities, Inc.;'

ty Lee c:mnty ) State__Florida | pejjerMarvin Miller

' ation of Test Hole - P i Elevation of Test '
“Hole.

. thwast COrner of Ataa

r

Static Water Level 9 77 (No. 1).

17[__;4/ SE ;4'53',_-.’_1‘0 ofT‘_‘l's S .

) Static water Level 5.72 (NO 1-A
Y | Meaaured..lnnt_.._.___ ours After Compleuon

~wetks magt pumped 2 hours for water sample at 60 gpm, full capacity of pump, -

N-82

. _26E _ _lee Co, Florida

; am . Te - _ o | Ducriptign of Strata Water Beiuin_g-
0 6 | Sandy Soil N 6 |
B 9 | Marl rock and sand 3 *
o | 19 | Rock_ 10, ‘
)1 39 Marl rock and sand, hard 20 |Good
19 55 | Limestone rOck, wlth clay and sand 16 | poor
3 75 | Green clay with fragments of shell 20 B
75 _88 | Green clay and_shell 13

3 89 Sandstone, hard 1 :
bJ 91 | Yellow gravel and sand | 2 |Fair
1 | 101 Sandstoné, shell and coarse sand 10 | Good
g1 137 | Shell, coarse sand and sandstone layers 36 | Good:
-1 153 Coarse sand, less shell and dark clay color 16 | Good
;} 163 | Coarse sand, shell with light clay color 10 | cood
3 _194 - Soft limestone 31 | Fair
;F 224 | clay and shell ‘ .| 30 | None
24 | 240 | Clay with some sand mixed 16 .
0 e Total Depth Drilled

a0 Test We;};ltaﬂ10cate§uzﬂfeatﬁfrpm Fg’_} was the.samerto 6l feat deth

Tast WGJ.]J; No. 1-A has 2 inch diameter p:l.pa to 40 feet and 61 feet of

le dept
Tagt Well No. 1-A test

pumped 1 hour at 3 gpm for water sample.

WICHITA ¢ GARDENCITY & LISERAL ¢ KANSASCITY ¢ DENVER ¢ OMAHA ® AMES s 8T. LOUIS R AURORA
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?EST DRILL

Lyne l(/estem Company Im:

WATE!\ SUPPLY SER\"CES SINCE - |93-.

ING » \\'ATER WELLS * PUMPS

{ ;tfa,Ct-Na’mé ‘Gre"en Me‘adowa’ ‘Prc’ject

.

TEST HOLE

N°'2'and 2.p '

* No.._GAC Utilities. Inc. . DateFebruary 25,1971

g lee Comnty . gme Florida |pye Marvin Miller

: “nnon."t_;f Te_st Hdle..- ‘ - 1L Elevation of ’l‘est o
m_thsantmﬁ.m e b | Hole

A L _ = Static Water Level _AO 66 (NO. 2)

; EV SEMSec. 13 of T_45.8__ , |~ 7 Static

o : et An. Measured

26E‘:H ey Le® Co.,' Florida =
pom | Te. { . . Description of Strata - | Water Bearing
o | 11 | samda — |
_1 1 15 Rock . o 4

15 | 25 | Marl with clay 10 | .
5 |29 _ Very. ha_rd.marl 4 (Fair
29 | 50 | white maxl " 21 |Good
S0 51 .| Hard pan (very hard) 1 [None
'wl |- 61 |  Sandy clay, light coloxr 10 None-
1| 63 | Rock ' S __2 |Nome
‘w3 73 Limestone, firm 10 {cood
73 | 85 | - Limestone, soft 12 |Faif
(15 | 87 |  Rock, gray in color ) - 2 |[Nome'
87 _| 97 Limestone, loose | 10 |Good
Y B Rock, hard - - , 1 Jone
o8 | 128 Sandstone with hard and soft layers : 30 |[Good
S8 | 143 Coarse sand and shell ' | 15 |Good
ka3 | 160 Fine gray sand 17 |Fair
50 | 175 Clay 15 |None
1’5 | 184 | Shell "9 |Fair
,,34 234 Shell rock with some clay S0 |Fair
14 | 238 Clay - 4 _ano"
*uuke: Test Well No. 2 has 2 inch diameter pipe to 162 feet depth.

Test pumped for 2 hours for water sample at 60 gpm, full capacity of pump.
'I'est w@ll 2-A has 2 inch diameter pipe to 23 feet depth and 50 feet hole

© wea Teﬂgmp .nggD;ggT‘;.. meanfgr“x'asgsagwsgm le at 60 gm‘Mtull gacit of pump. '

NVER & OMAH

C-14-
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L_yne l(/estern Company Inc.

-WATER SUPPLY SERVICES SINCE 1924
TEST DRILLING « WATER WELLS . PUMPS

0 'mm Name Green Meadows project. » , TEST MOLE
; 5 197 _3'and 3-A

*.No. GAC Utilities,lInc. _ | DmBEebrpary 15,197%\ No
i‘ty.__LEa_'C‘.nnnt.y' SR __ State_Florida Driller. Marvin Mz-ller
. ation of Test Hole R — 1 Nt | ‘Elevation - of 'I‘est
_.ortheast corner of Area = 1 ] Hole
' S — I 29 Static Water Level 12.60 (No. 3)
3 __.y Y Sec 29@.°f-r 458 T h%1:&1::&;:: Water Level 7.00 (No. 3-A)
B 4 . . v . . . _—lm___—_ N "

27 E_ K Lee o, Flor ida L easured _ Hours After Compleuon
I‘ m | 'l‘o'. R o . B o ' ‘Description of Strata _ | _ .| Water Bearing
o__| 19 | Brown sand L o I 19
L 29 | Limestone, water bearing rock ' . 10 | Good
9. [ .31 | Rock | o | 2 »
;1- - 49 Limestone. light to dark clay color o ' 18 | Good
fé _ 59 leestone and clay ' ,' | s 10 | Fairx
. 75| Limestone, clay and sand o o 16 | Fair
75 85 Lxmestone. sand and shell : . | 10 | Good
o 95 Limestone and sand ' 10 | Good
¢, | 110 | Limestone and shell, yellow in color R | 15 |Good
n__| 111 | shell rock, hard ; | 1|
1..1158 | shell and sand _ | | 47 | Good
'8 | 169 | sandstone with sand in layers - - 11 | Good
v)_1 208 | sand and clay with trace of shell | 39 | Fair
ng | 218 | sand and clay B ' R 10 | Poox
:3 | 235 Ssand and-clay, very soft ' | 17 | None
35 239 Clay o - ‘ 4
£ m=e | Total Depth Drilled
{; of Test Well 3-A located 2 feet from No. 3 was the same to 50 feet deth.

:‘lﬂll‘kl: Téé_t Wellwo. 3 ﬁ 2 1Nch aiametary plipe o IO 2 v e = Pl—l’l-
- Test pumped 2 hours for water sample at 60 gpm, pump capacity,
Test wGéépgg 3-A has 2 inch diameter pipe to 21 feet and 50 foot hole

o fest pumped 1 hour for water sample at 60 gpm, pump capacity.
T re2 . WICHITA ¢ GARDEN CITY » LIBERAL + "RANSAS CITY ¢ DENVER ¢ OMAHA o AM'“ e 8T. LOUIS + AURORA

. ' _ C =15
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Lyne-ll/estem Company Im:. B

~WATER SUPPLY SERVICES SINCE '92'1 .

-

I

TEST DRILLING s WATER WELLS 0 PUMPS

 'GAC‘ﬂtilities, Inc,

¢ t.m'ct Namé | _ _
‘-No Greén Meadows'x Date . April 1971

' No

- TEST HOLE

4

ity _Ft. Myers State_Florida Driller... M- E. Miller
. ation of Test Ho_le - | Elevation of Tent .
_ ' X ~| Hole
o 2 i - _45'5 29 Static Water Levél - _
2 K V . . of'l“ o | Measured Hours After Completion’
27L . Lee  _ Coh;-Flor;da_ o o | Co
l un 1 ’ro"_ . - : . Deactiptibn of Strata - Water Belrlug
Nl 6 Ligﬁt'brown saQQ‘ | o
o 7 | Hard pan layex
7 27 - | sand and shell
; | 29 | Hard ghell and sand
> 1| 36 | white sand and she'll
1 41 | Lime rock - hard
Ya - 50

White sand and shell

Location temporarily abandoned - due to difficulty

" -marks: Logt one string of tools at 50 feet.
' ools. Casing pipe locked to rock by sand wedge.

Sand would heave in casing and wedge
Lost string of casing pipe.

T w8 . WICHITA ¢ GARDENCITY ® LIBERAL ¢ KANBASCITY ¢ DENVER & OMAMA s AMES s ST. LOUIS '. AURDRA

C~16-
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Lyne Western Company Im-.

WATER SUPPLY SERVICES SINCE 1924 :

. TEST DRII.I.lNG » WATER WELLS . PUMPS

4

ract Ham’e Green Meadows _ _ TES:T HOLE
| s — - o7 .
~-No.. KC-998-C Date March 18, 1972 ° —
5. Green Meadows state Florida Drilter M. Miller
' \tion of Test Hole _Near The Center ‘Elevation of Teat R
- _The East Side Of Section. - - Hole .
& — - e — i Static Water Level
“ NE 13 46 S. - S - :
‘< ""% M Sec L o-f_'T s Measured — Hours After Completion
_ 26 8. ,_ _Lee _ Co,.Florida ™ | | A
‘ m | To B ' ' Deucrip;ion of Su;ntﬁ o o U Water Bearing .
0 | 4"|Topsoil - B |
" 4"|  6'| white sand

6'{ . 9' | Brown sand
- 9'{ 13'| Marl.
13t] 17'] sand "
7Y 20 'Shell rock '
20'| 40' | Hard rock
40'|  82'| sand and shell
oy 86' | Sand rock (haxd)
/86'| 126'| sand and shell
"6'_ 150" | sand shell and rock _
'50'| 170°' | Green clay
f*qi_ 228' | Lime rock
228'] 230' | Clay
" 10'| Total Depth
~ marks:
162 WICHITA o GARDENCITY ¢ LIBERAL » KANSASCITY ¢ DENVER ¢ OMAHA * AMES s 5T, LOUIS o AURORA
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Lyne-é”estem Company Im:. o

: WATER SUPPLY SERVICES SINCE 1924
TEST DRILLING '+ WATER. WELLS ] PUMPS

) tract Nnme R 'Green_‘Meadows TEST HOLE
e : . . - _— .

h.No_ KC-998-C Date_March 18, 1972 _’.‘_"’x -

ty._.__ Green Meadows - State____Florida Dnllgr M, Miller
'i,tion--of‘.'l’est'_l{ol'c‘ Near The Center Elévation of Test
L The ‘Wg_'sj: Side Of Section . Hole .

i - - Static Water Level

NW 11 46 S. S ' . '
y M_ Sec. of T Measured i Hours  After Completion
26 E. Lee Con Flor:.da S - .

l; . To L _ Denctiption of Strata o - o Water Beating.
"0 | 4" | Topsoil |
_4 “ 5' | White sand

5¢{ 9' [ Brown sand
S 9'] 14' | Marl ‘ '

'14'] 17' | sand R
7' | 43' | Rock _
‘43| 55' | Sand and shell
'S5' | 75' | Rock and sand ‘
. 8% 85' | clay and shell

85'|- 95' | clay = - :
()5 | 115' | Sand and shell i :

"15° } 125' | Lime rock and sand
15" | 165' | Sand and rock
iés ' | motal| Depth
b
‘~marks:
T N-82 w;cmn * GQAROENCITY « LIBEAAL « xA&sAs CITY » DENVER ® OMAHA ® AMES « ST. Lm_,.’; . Aumm'

Mulf-
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L_yne-l(/estem Company, i Im:. |

WATER SUPPLY SERVICES SINCE 1924
" TEST DRILLING » WATER WELLS e+ PUMPS

v

‘xact Name_. Graen Meadows TEST HOLE
» No, KC- 998-C e  Date Maxrch 1, 1972 No _9 —
iy Green Meadpws | -~ State__Florida Dﬁ'ue', M. Miller
' ition of Test Hole. Near Fence . ' Elevation of Test '
ivrner In 'rhe Section Corner - Hole. _
;- — — 3:_ | static Water Level -
'{ -‘;—'M SW A Sec. 33 of T 45 s? L .Measu'ted : Hours After.Complet'ion )
26 B, Lee ~ Co, F.‘_lor:.da' _ ‘ o S
m | To | - O : . Description of Strata : g . Water Bﬁ_riﬁg y
0| % | Topsoil | I N
1 5* | white sand
‘st | 10* | Marl
140 | clay |
i4* | 18* | sand i
"' | 42* | Rock
“d' | 84' | soft limestone
'4* 105! | clay, sand, and shell
;' |126* | sand and limestone
6' |156* | sand and rock
;1" |168"' | Hard rock and sand
=g* 174' | clay | )
"1t (218" | Lime rock
i8¢ |223' | ciay
"} |Total |Depth.
:-narks': _
Test Pumped At 60 G.P.M,

R WICHITA ¢ GARDENCITY * LIBERAL ¢ KANSABCITY ¢ DENVER © OMAHA ¢ AMES « 3T, I.O_Uls'. AUROAA
C-19~ )
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—WATER SUPPLY SERVICES SINCE I92-

Lyne l(/estem Company lm:

" YTEST. nmu.ms ‘s WATER WELLS o Pum:s

C~-20-

. iwact Name_________Green Meadows TEST HOLE
- N L ' . _ : No__ 10 ' *

~ No.____KC-998-C ° " Date. March 1, 1972

Ey_ - Green Meadows . | State. Florida | Dritter__ M. _Miller

" \tion of Test Hole _Near the section Elevation of Test

rner of 28, 217, 34, & 33 | T Hole________

B S T8 Static Water Level :

L“‘M SE K Sec. 28 Of T 45 S .| Measured . | __Hours At‘ter' Completion

26 Be . Leg. .. Co, Florida, : '

com | Tq i o . Description of Strata . T _ ‘ .| Water Bearing
" FvE prsoil e : =
' | 6' | white sand

6' 11' | Marl

10 | ase Sandy clay |

15¢ 17' | sand 4

7% | 40' | Rock - |

w)' { 70* | Sandy clay

+9* | 80' | Coarse sand

23" | 90' | sand

10 1100' | Sand and shell

. 9' 1120' | sand and meal rock )

~0' 1130 Fine sand

o 140* COa:_:se ‘sand

40' |160' | Sand and shell

' 0' {170° | sandy clay

40! |180' | Sand and lime rock

D' 220" | Lime rock ‘

LD* |230* | clay
. 0! | Total |Depth
l"*.llnrh

Tast Pumped At 50 G.P.M.

. w82 . WICHITA » GARDENCITY & LIBERAL & KANSAS cn"Y ¢ DENVER ® OM;_\HA * AMES ¢ ST, LOUIS ¢« AURORA .
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—WATER SUPPLY SERVICES SINCE 1924

TEST ORILLING » WATER WELLS o FUMPS

Lyne Western Company Im:.

|‘ &act Namc. . GAC Utilitiea. Inc. “TEST HOLE |
. Now__ Green Meadows Date_ M3y 1971 Ne. AL
by Ft. Myers ‘State_ FOrida Driller__M.E. Miller .
" 1ition of Test Hole West side of B ’| Elevation of Test - .
. ad 300+ feet south of section 1 Hole
Arner marke_._ _ 33 Static Water Level
NE 1£ 35 ' 455 _ _ o _- . |
\ 7_..}4 . Sec. of T — Measured _ __Hours After Completion
268 L.ee Co., . FlOrlda., . _ . o
pm. To _ _ Description of Strata Water-_l!euin_g
0. 15 Sand_ _ ' |
- | 19 | white marl rock - hard
9 . 27. | Lime rock and marl
.1 45 | White marl
5. | 82 | clay and ghell _*_
1108 Loose sand and limestone
v 109 Lime rock - hard
-~ 1'120 | ‘Shell and sand
L 130 Sand with some shell
A0 138 lee rock with sand layers
i 148 L:Lme rock w:.th shell and sand
'8 | 149 Sandstone - haxd
. 155 Sand with trace of shell
35 165 Layers of sand and sandstone - hard
"+ {203 | Gray sand
)3 221 Limestone and sand
- 241 Limestone with shell and sand
- 255 Clay with trace of shell
5 Total| Depth |
‘~marke: Installed 2-inch diameter éasing with drive shoe to 130 feet. Test

':umped well at 45 gpm for 2 hours and collected water sample,

T N8R

Cc~21-
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LJne -Western C'ompany Inc.

—~WATER SUPPLY SERVICES SINCE 1924
TEST DRII.LiNG . WATER wsu.s e PUMPS

TEST HOLE

f}nmtﬂame Green Mead0ws'Groundwatex_Study
b No. KC 998~ . Date 24 Sept. 71 No.22
L. ___Ft.Myers State__Florida | Driller_ M.Miller
tion of Test Hole | | Etevation of Test | .
R I Hole
N 3 Static Wate_r Level . ,
FuX S 34 Sec._35 _ of T 438 b Measured | ‘Hours After Completion
_26E ,w_;.g,e_,* Co,, __msznisia_. . |
! m - ‘To o " Description of Steata Wa_tef Bearing
3 17 | Light colored sand ‘ ‘
| 49 | nayers of hard rock and coarse sand 32 lgood..
9 | 69 Clay in limestone and sand _ 120 poor..
| 84 | Limestone and sand, clay _i;led 15 hone;
L. - 90 Green clay " none
s | 94 | Limastone with green clay 4 -lnone
- 103 leestone with layers of hard rock, water bea;igg 9 faiﬁ;
ﬁf  140 | Limestone (very good earis _ma:eziall _ 37 _N.goo
o 156 | Hard rock layers with sand . 16 good
3 166 *Boulders, gray sand (firm) with some sheL; IQ_. "'
L 186 | Gray sand with trace of shell .20 E;;::
5 196 | Gray sand with some limestone 10_pbocz_
{1 226 | rLimestone with some clay — 30 poor
o 235 | Mostly: clay with some limaatgge rock Q;_nhné_
c_ | 236 Medium rock ‘ . : 1 Gty
L. | 246 Clax.with some shel] — ‘ R 10 _hone
| 246 | Total depth drilled ' '

emuks. Installed 82 feet of 2 imch diameter pipe.

15 inches of wvacuum.

Test pumped 60+ gpm with

_.' W-g2 : WICHITA o GARDEN CITY & LIBERAL » KANGSASCITY ® DENVEA # OMAHA & AMES s ST, LOUIS AURQRA

C-22-
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%ﬁﬁ? o[)ayng- Wafern Company

‘Cont.ract Name, Green Meadowa Project TEST HOLE
A L-621
Job No.—. — : : Datp No.—
City.— -~ - e State Driller

AN

nutHdeumﬁﬁm{ SE&. Sec. 14, T 45 S., R 26 B. in Lee 00unty, Florlda
' S Distance sand Direction from Permanent Landmm'k or Prwlous Test Hole

TEST LOG |
maren |l mg““'mStaﬂ«: Water Level __ Measured
mom | o v'l’:::.':" Loss _Hours After Completion _
oo 60" | sand, fine to med., white to yellow - i
st |10t Sand, gray, silty SR '
10'0“.' 20'0" | Limestone, tan - |
20{0# _40;0" | Limestone, tan: gra& marl
40'0" | 60'0" Clay, green
60?0“ ~75'0" K .Sandstone, gray, caicaxeouss shell
750" 80'0" iimestone. blue—gfay o
-;80;0“._ 95'0“ -Lihéstone,'blue;gray, éandy
'_.95'0”' 120'0" Sandstone, gray, calcﬁreoﬁs
1201 0" 140'@"_{ | Sandstone, gray, green clay
140'0" .16656“" Clay and limestone, graﬁ
160°'0" 1170'0" 'Clqy, green ;
170'0" {190+0" | Clay, light gray and limestone
_190'0" |200'0" Limestone, liéht gray, sandy
Continued-===- . _ : | | o
NOTES:  Sixe of Pht X. ' X |

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

Green Meadows Area, Drilled by others several years ago.

8000 2-68

;-73-
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" Contract Nam_n. | Green Meadowa Project e TEST HOLE
Job No-—_ ' Date No.. I"‘ﬁzl
City__ State____ _|| oritter

Test Hole Locétioh_'- o

Distance and Direction from Permment Landmnrk or Pravious Test Holo

continuation of L—621

. rmom.

20010"

TEST LOG

o viscomry
.-} sEcONDS

MARBH

T MUD PIT
FUNNEL |

- LOBS
INGHES

Static Water Level — Measured
Hours After Completlon L

. ronmmon '

| 226‘0"" Clay, gray, some 1ime§tone..

220'0" | 240'0" " Clay, green and gray

240'0" . 260'0". 'clay, dark gray, phosphatic; phosphate grains
'260*‘0“ '286‘-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
RN

%

lNOTES:

Size of Pit

" 8000 2-68
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c-[)ayne- ?/l/edfern Company |

Contract Nam ‘een eadows Project M et wowe |
Job NO_'_ ' L K - ._ : . Date. . No : L—619 .
My State__ |} oritter_

"Test Hole Location _' NE %, Sec. 32, T 45 S., R 27 E., Lee County, Florida '
' S e Distance and Direction from Permanent Landmark or Previous Test Hole

o N ™ MAQ_!H MUD PIT - Static Wate;:@et ._..__..___.___._.. Mejsired |
 mow | v v:::n':':';v‘ Loss S ——— Hours After Completion .~
| exconpe| "NSHE* 1 ' FORMATION . L
_0to® | . 12%0"| | sand; fine to med., tan to brown o
a2t | 2000 | | ‘Limestbne, tan
- 200"  '85'0“ . ;. Limbstone, ?
85'0" _1zo?ov - Clay, green, ?
120!0"- - 200°0" '“ | Limestone, sandy, ?
200'0" | 220'0" | ) Sandstone, gﬁay
"220_'0"" .240'0"'_ Same |
246'0”» 269'0" | i Clay, dark gray, sandy .
2_6(_)_!6“ | 2‘30.'.0" - | Sand, gréy, lclag(ey
_-2:80‘0_" 320'0". | Sa.nd, med, to coarse
| 320"0;' " .380."0-".‘_ . Limestone, g'ray_, casts, x"aolds
390'0"'. : .400"_9" | . Li’meatone; gray and tan |
400'0". .4-40'_0"" o | Clay, gray, phosphatic =~
440'0" | 460'0" | | clay, green
- Conti ued;----

NoTES: SiuofPlf X _x

by
Data From U.S. Geolc:oglcal Survey - Ft Myers, Florida. Drilled By

Othelrs In Grean Meadows Arca Several Years Ajo.
8000 2:68 C-25- ‘



My e State__.__ Driler

e o W U e e - e W W

c[)ayne- Wdfern Company

| TEST HOLE E

JobNOwe oo Date_______ N Ne_z=es

"Te#thfé’mcat_iérij Sl - e

 NOTES:  Size of Pt X . X_

Dlstnncc and Direction from Permanent Landmark or Previous Test Hole

Continuation of I.-619 TEST 'LOG. L )
=========================f — o e e e et
T ] wanen - . Static Water Level ___.__.______ Measured

A P MUD PIT .

INCHED

' rommATION

460,'_(_).'.'.' -‘_4_.95'0._".‘ - R | Clay, darxk gray, éandy". _ﬁ:ﬁoaphatiq-'

495'0" | 540'0% | | | Limestone, gray white, phosphatic

5000 268 - | C-26-
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e o[itynew mdfern Company

Cont | e TEST HOLE
Job Ne _Date________ . No_Lzﬁlﬁ_____
City.- State " Dril-é;

' ,'nntHoh[mg“wp NW k_gec._lS, T 46 S., R 26 E., Lee COunty, Florlda

Distahcs and Direction fm Permanent Landmark or Previous Test Hole

Data Obtained From U.S. Geological Survey - Ft. Myers, Florida.

AR TEST LOG |
S R L TN IV B Statlc Water Level .. Measured .
" emam | e | FUNNERE e Hours After c:mpieﬂon

. . T L vieeosTy : .
S enconps]| TNEHE® FORMATION
-0 | ‘f.15 S : Sand, med., tan; sandstone: shell
15 - 30 Sandstone, tan, calcareoﬁgr.shélla '
30 l_45fi' - Sandstdhe,'gpay: calcareouh: shelia
45 60: ‘Same |
60 75 Lxmestone, tan and gray: ahella
_ _ 5 :
75 | 105 " | Limestone, gray:.few gshells
- 105 120 Clay, green; some 1ime§tpna -’
 12¢ . 150 '| clay, green
150 165 Limestone, gray, sandy
165 ‘ -'180 Sandstone, gray-tan, calcaraous
180 | 210 Sandstone, gray, calcareous; phosphate J
210 225 Clay, dark gray-green, sandy |
225 240 Sand, very fine, gray: clayey
240 270 -CIQy, green and gray
270 7 295 Clay, dark gray, sandy, phosphatic
295 345 Limestone, gray-white, ghosphatic
NOTES: Size of Pit. X _ X

. Drilled In Green Meadows Area By Others Several Years Ago.

5000 2-68

C-27-



' THE KANSAS STATE DEPARTMENT OF HEALTH ;2;‘,';‘;
T DIVISION OF LABORATORIES R
" Environmental Health Laboratory 

801 Harrison Street 66612

E D, LYMAN;M- o...“.'P. H, - . S ' . ' o i ‘
Director of Mealth -~~~ o ) ' ' _May 26, 1971 .

Layne Western Company, Inc,
. 1010 West 39th Street
Kansas City, Missouri 64111
' ..Attention:f Hr.Nuzman
- DeafiMr,-NUzman: |

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

No..1 GMNo. 1 240’ Hole, 89" pipe, collected 4-30-71.
No. 2 GAC Test Hole Nof 11, collected 5-13-71.'

Sk s * * * %

£t .
No. 1 , No. 2
pH = - 7.3 S 7.3

Total Hardness (as CaOO,) = 326. mg/l = 262. mg/l

Calcium (as" Ca) = 104. mg/1 69. mg/1

Magnesium (as Mg) = 16. - mgf/l 22, mgl/l

Sodium' = 45, . mg/1 50, . mg/1
: Total Alkalinity (aa CaCOy) =  276. mg/1 250, = wmg/l
v ¢hloride = = 88. mg/1 60. ‘mg/1
| . Sulfate * = 18, mg/l -~ 33,  mg/l

- Nitrate (as NO,) = 1.8 mg/l 1.5 mg/l
- _ - Fluoride = - 0.4 mg/l . 0.6 ng/l
i : Iron = 0.38 mg/l 0.38 wmg/l
! Manganese - 0.00 =g/l 0.00 mg/1
} Sincerely,
i
‘ . Nicholas D. Duffett, Ph.D.
L - : : Director '
| ~ Howard A, Stoltenberg, M.A.
Chief, Water Chemistry Section

HAS:glb

_Form A-} ‘ ) - =28~

s



r : e e e e | ) — -
- Cape Coral Water _Treatg_aehti Plant ,I'.a"borat_ory | '
, - N P ) 1 . . T R

LOCATION .DES_CRIPTJIZOVNV_ | giifm gﬁg;ﬁc E?;‘H | e Jm.nrx, :fr..né.",_'mg_.‘ua. Ca.Hd: cL |zepes
Green Meadows No. 1 2/11/71 | 2» | 89 | ;::f_‘ 7.4 } 270 } 314 66 | 248 | so | 430
[Green Meadows No. 1 2/25/70 | 2° | 89 ‘.244J';‘17i3__"272f'f 304 72| 232 120~l1, 41o
l Green Meadows No. 1-A 2/11/71 T e 40 | . '-,61_ | 7.2 | 189 | _-710_','_‘-245'_ 3 464 200 ; 3100
| Green Meadows mo. 1-a 2/25/71 l 2« | a0 | 61 }i T 1T T ke f3soo
| Green Meadows No. 2 ,l 2 l1e2 | 238 || 7.2 268 | 198 110 | 88 | 60 | 440
Green Meadows No. 2-A § 2" | 23 50 7.2 ;_233 };250-5' 22 228 | 30 { 300
jGreen Meadows No. 3 = - '_| 2+ | 110 }s230 7.4 | 288 | 282 | 88 | 194 |110 | 620
Green Meadows No. 3-A | 2" 21 so |{ 7.2 j-214 | 212 | 10 | 204 | 20 230
_Irr. Well Nwk 10-46S-26E { e 7.2 1 212 | 232 | 3a | 198 | &5 | 270
of Trr. Well swh 25-455-262 | e 7.4 | 188 | 216 | 12 204 | 45 | 250
E*'Irr. Well "SE% 14-465-26E | 6" | 7.0 218 242'|5 12 230 | 30 | 280
Irr. Well SE% 35-455-26E 8" I 7.1} 234 250'] 12 238 | 35 | 280
Flowing Well NWk 9-46S-25E e | 7.6 | 1000 | 2600
Green Meadows No. 7-A 2 |‘ 105 7.8 | 272 | 264 | 2 262 40| 295
Green Meadows No. 7 2m l . 230 7.7 | 256 284 "30 254 | 60 | 300
Green Meadows No. 8-A 2"| | 105 7.8 | 276 | 226 I 26 _ 2007 a0 | 280

I" |
_ I _ _
_Cape cOral-wuorth Pme Island RO O" 1 225' - I 156 13'3. 180 ‘4-:6_0
P —— o — T R
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" 'WATER QUALITY DATA

. CAPE CORAL WATER PLANT -

Location   fCé$ing casing Well fbH- l'ﬁM# fu3ﬂé;#=T S

Description ' Dia. __ Depth Depth . Aalk.
Green‘ﬁeaddws #12 2" 82' IOB'_ﬁI 5;8 3'19653';
Green Meadows #12 2" 82'  136': 7.9 258
Green Meadows #12 2" - 82* . 243* 7.8 246
Green Meadows #9 | ~ 1os? 7.8 290
Green Meadows #9 223° 7.6 240
Green Meadows #10 o2t 105" 7.6 254
Green Meadows #10 o2 230" 7.4 248 290
Green Meadows #11-A 2* . so' 7.2 208 230 20 210 170 260
Green Meadows #11 2" 130t 255° 7.6 244 252 92 160 80 - 370
Green Meadows #3-A L 2n 21° 56* 7.2 214 212 10 204 . 20 235
Green Meadows #3 2v 110° 239* 7.4 284 282 88 194 110 625
Green Meadows #2-A 2" 23+ 50* 7.2 238 250 - 22 228 30 300
Green Meadows #2 2" l62* 238* 7.2 268 198 110 88 -. .60 440
Green Meadows #l-A 2/11/71 - 2" '40* - el* 7.2 184 710 246 464 1200 3100
Green Meadows 2/25/171 2n - 40" 61* o T SR 1380 3500
Green Meadows #1 S 2" 89 240 © 7.4 270 314 66 248 80 43¢0
Green Meadows #1 2" 89 244* 7.3 280 304 72 232 120 - 410
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Ox-la.:ndo La.bora.tories, Inc.
| PO, Box 8025A v

e

. WATER ANAI.YSIS REPORT

o ‘Sample Number

LAYNE WESTERN COMPANY

Orlando, Florida 32806 ™ 305 424 5606

i

| ANALYTICAL LABORATORY mvssnou

Repor# to

 Date: __smgmm,_;m

Appearance CLEAR._ S __- __MW_‘_:-. . .
' Sampled by CLIENT et e

‘\dentification: GM_#12 TEST. WELL 82 PIPE

fOWPCR

. Determination .

; . ,l.‘otai‘ ngssélvéd $Iids. @"105"_('."’ .
. Totai Hardness, as CaCO;

" Cateium Hardness, as CaCOq '
Magnesium‘ _Hnrd_ness, as CaC01 :
- .Calcium,'as Ca B -
. Magnesiurﬁ, as Mg : .
= Afkalmny (Phenofphthaiem), as CGCOQ‘ B
e ‘Alkallniiy (Total), as- CaCO. .
‘ Carbpnate_ ,A_qu!_anﬂy. as CaCQ;g

: Bicarbonate ‘Alkal'ih‘it.y, as 'CafCOIu' o
. Hydroxides, as OH ) | |

-~ Carbon Dioxide, -as Coy

- Carbonates, as CO-.

- B:carbanates, as HCOJ _

Chlondes, as C!

. lIron, as Fe

Manganese, as Mn

48&9 :

b

0

-243' DEEP PUMP +60 GPM MOST WATER

‘mErHops FROM  90'-155' LEVEL -

This water wal lmlvud mlng mﬂhnds adlpled ﬁom "Standard Malhodl for the Examination of Waur and Wcmmm,” umt deen, APHA, AWWA and .

" RESULTS

p.p.m,

240

5

60 _
nz
Al

T e m—

0
270

270

0
7

330

0.0
0.0

{To convert ppm to greins per gallon, divide pp,

Dom_mlmﬂon p.p.m,

055
37
40

ettt

&7

) .' Suifate, as’ SO,
| Fluorides, as F .
Silica, as Si0: -
jCopper., as Cu
' Phosphate (Total), as.P(.m o
. Color, Standard Platinum Cp&!t Scale -I _
Odor - | - . o ._a
lpH (Laboratory) _ o e ___
PHs_. 5'9
Stability Index |
-Saturation lnde-'x‘

Turbidity, Silica Scale

| Signed;___;..__q__., w2

1N5§ECT!ONS, ANALYSIS, QUALITY CONTROL, RESEARCH & DEVELOPMENTY IN MICROBHOLOGY, BIOCHEMISTRY & CHEMISTRY.

C-31-
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Lyne-[”estem C’ompan J lnc. .

WATER SUPPLY SERVICES SINCE 192-,
: “". . 'I’EST DRlI.I.iING . WATER WELLS » I’UMPB

TEST HOLE
No EStero #l -*

' ract Namé " _Florida. C_it.iés-Watér Company

SNow. . KC=277-€ . - . Date_June 30, 1971
g Ft.Myers = - g, Florida ".'Dr‘mer . M. Miller
tion of Test Hole . Near the NE cornex | | «1 Elevation of Test
.~ @ Small tract of 1and 1ocated - . Hole '
n the: =~ - - ' — 39 | Static Water Level 4 10"'1“‘3 Well
K _ NE ‘M See, 34 , 'o_f T. 4_68., —= | Meas_urcd ' ' Houra After Completion'
25 E. - Lee Co., Flonda . : - o S ‘
:1 m | To i) A ' . Description of Strata e L .:' ' . WIte.chlll‘i.ﬂl_".
NN 7| Light sand . '
17 Sand with hard pan layers at 7' and 17°' _ .
7 | 27 | sand (some rust color) and limestone | 110 lsoma
43 White limestone formation ' : - |16 |Frair
'3 | 73 | .clay, light colored changing to a darkar color . . 130 [None
f 80 Clay, with a trace of shell . 1 7 INone
S 98 | Hard limestone with rock -- 4 to 6-inch voids - |18 |Fair
i 1108 'comgpacted limestone with colored sand I S 10 {Poor
by 116 ‘Hard sandstone with gray aand ’ _ B { 8. |Poor
% |146 | Gray sandstone e Phewae o |30 {Poor
(. |17e COmpacted sand w;.th 11meatone color o |30 |poor
6 194 | Black sand G ol - | - 18 Fair
. {201 | Black sand w:.th some clay mixed o _ . . {7 |Poor
‘L (206 | Lime rock, Artesian flow started at 4 GPM = = 5 [rair
1210 | Lime rock, water gample taken, flow 10 GPM = 1 4 |Good
ly |218 | Lime xock with dark sand I e 8 |Fair
'1_|238 | shell and lime rock | | 120 |Good
iJ 261 Lime rock, Axteaian flow in excess of 30 GPM ' 23 V.Goo
\_|263 | Heavy clay o T | 2 | None
( ;| TotaliDepth Drilled 1

(urln ‘Chlorides from flowinglwell ware reported to be 540 mg/l o niy 27 feat otﬁ-'
' 'mCh Pipﬁ was used in coﬁutrdcting teat' hole‘i s b

Loty

o vl ' Cu-inch
. -62_ WICHITA * GARDEN CITV . uaamn_ L} ngnsn.n CITY o DENVEn * OMAHA = AMEl s &Y, gom; ‘s AUNORA -

:’, o | NI Cu32- s

v



WM‘ER ‘SUPPLY _SERVICES

. \’q.'\!’" )

SINCE 1924

TEST DRILLING o WATER WELLS o FUMPS:

.

Lyne Wesfem Company, Inc.

" sact Name ‘:Florida Cities Water Company ~ TEST HoLE

o Now. KC-277-C__. . Date June 30, 1971 | NoEStero #2
W"F“. Ft. Myers 5f-5. . . State__Florida Drilier_ M- Miller
" tion of Test Hole Near the SW corner . | Elevation of Test | '
_ small tract of land located _ : Hoh

athe. — T[] static Water Levet _F10Wing Well
e NE 3 Sec. 34 of T28 5. _' Meagured __Hours After Complenon f

‘25 B, = Lee Co Flor:da ] ‘ . - ‘
Y 'I‘o R | ' De.qription. of Strats - - _ Water Bearing
3 | 10 |wnite sand | " e
;_.. 14 Brown sand 4 |Fair
e 24 | Sand rock with 11mestone and white sand 1o 'Good
: _ 35 L;mestone and sand 11 Fair
;5 1 45 Light colored clay ‘and shell 1of'Poor
I 79 | Green ciay '
'y _| 89 clay and limestone 1
o 1. 109 Layers of hard llmestone and sand 20 [Fair
PJ 119 | Boulders in limestone and sand 10 |Poor
o | 175 | Limestone with sand and clay 56 |poor
[ 195 | Black sand and &lay mixed L 20 |Fair
5| 205 | shell and limestone formation flow at 4 GPM 10 |Fair
P '212 Shell and limestone formation 7 1Good
12 222 CIay color iimestone with small'gfavel ¥ I 10 |{Fait
o 232 | Limestone and gravel 10 [Fair
32| 252 | white shell and limestone flow about 30 GPM 20 |Good
- | 256 | clay colored shell and clay ' 7 |Fair
;) | 261 | Clay . | | 2 None
%, | Total Depth Drilled With Churn Drill

nark- Only 42 feet of 2-inch diameter pipe requ:.red to drill test hole original
oride content was approximately 550 mg/l.
5+19% feet and tested.

N L. 3.5 feat below land surface after plugyging.
183 WICHITA » GAROEN CITY ® LIBERAL *» KANSAS CITY ¢ DENVEA ¢ OMAMA o AMIS s BT . LOUIS » AURORA

C-33-

Well was plugged back with cement
Chloride's still 460 mg/l after 16 hours pumping.



Orlando Laboratox-xes, Inc. |
P. 0. Box 8025A . Orlando. Florlda 32806 e 306 424-5606

WATER ANAI..YSIS REPORT o - ) ANALYTICAI. I.ABORATORY DIVISION‘
Repor: 101 - LAYNE WMERN CQ_;_.,,I____C. Appearance __._QIfE.éR _ Ry |
pae:  JUNE 20, 1071 sempled by _CLIENT .. ——e
Sampie' Nult\ber:_..4543 :'_ — - _. fdemiﬂca!lom _W E_L.L._ﬁz e, B
ST L METHODS R

'nm water was amlyt.d mim; ml'lhods adupml from "Sundn& Methods for the Enmlmﬁon of Water aml memr. et Hmon. Ama, awwA od
WPCF L _ ) . .

| T S R RESULTS | L |
Daterminitian ‘ ‘ ; e T g, B Detetmination el R | S e,
“Total Dissolved Sohds, @ lOS"C B "‘jf yoo.. ‘Sulfate, as SOc ' e R _ 30

. Total Hordness, as CaCO. B -. ......-?::o_g. . Fluorides, a'; P - | e ._*0'?_...

| Calcium’ Hardness, as Ca,_COa_v: R .....g_g}_ Silica, o3 SI0; _ o L _.y'—o.-- |

. _Magnésium @rdﬁés__s, a CGCO,. | ) _2._'_.2_';_ Copper, as Cﬁ : ' o ! o ._0..!0,_.

. '(fa!cium s Co S | o ‘ .._I._,_}__ - Phosphate (Total), as Pb; - ..Q‘?_ .
Magnesuum, as Mg e 7 j_‘l_ Color, Standard Platinum’ Cobalt Sclalo‘ g 0

" Alkalinity (Phenolphlhalem). o c.co. 0 © Odor I  ‘ 0

i Alkalinity (Totai), as CaC01 L T .._I_j_g"__ pH (Laboratp.ry)l | . : 7 5. .

. ,Carbo_nare Alkalimly. 25 Cng;. _ '.? " _.,___0_,__... ~ pHs | .. B " S __6_3?___.
,laicarbona'te‘Alk.iliﬁiw_. #CiCO, 19z Stabllity Index o 6__
Hydromdea, 3 OH o _ ’ l.‘_ 3 .__._q_...__ ‘ Slawr:aﬁon index S : o __é_
Carbon Dauxsde, as CO, o . = _.I_é_‘.._s: 'Turbidily. ;‘iilica Scele - ] | | .......Q.._.....

Carbon_ates_. as coy, . . .. . o v-—-—O-»-—- - | & :-—-—-—-

. Bicarbonates, as'H'COa. EE _E_Z ————

. Chlaritlies,_ o3 G _ o __._‘[_6_5: .

Chomesfe Y3 :

f Manganese, as Mn y 8

Signed:________

(To convm ppm to guhl per gation, divide ppm by
: INSPECTIONS. ANAI.YSIS QUALITY comnou. RESEARCH & ODEVELOPMENT IN MICROBIOLOGY, llDCN!MISlIY & CHEMISTRY, '

C-34-
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- Lyne-ll/estem Company im:
WATER ‘SUPPLY SERVICES SINCE 1924
vEST BRILUNG ¢ WATER WELLS o PUNFS : o _
| &act'm'm; Florida C:Lties _water Company TEST HOLE B
— ‘ — | 3=71 0 v
 Now KC 277=C Dot 29 June, 1971 | Mo —
y____ San Carlos Park s Florida Dritter, M; Miller
" tion of Test Ho}e East 'e‘n’ﬁ of San - [ e Elevat.ion of Test
arlos Boulevard near ‘the. center | -1 | Hole -
< Soction 5 _ o 1T 1 statie Wm, Lemn‘bove land surface
___J/ SW !/Qpn 15 OfT 46-3 -1 . :
25_3 o 1e o-‘ Co.. I-‘lor i da . .Me.aour_ed . _ _Hours After Comp?et?on .
. m | To. -f' o " Description of Strata L - ! W-tetﬂ_nii.‘_'.ll-_
9.1 6 | Gray sand . -
.5 4 11 | Hard rock and boulders R L
L1 21 Yellow to orange sand . = : - e - 10'_ Fair
1 30 | White sand with soft 1imerock o - | 9 [Fair
30 | 38 .| Soft limestone rxock | : g - , 8 [Fair
'3 "59 Limestone ‘with green olay : I ' 12 gqb:'
50 80 | Green clay o |30 |None_
f 96 | Clay with shell and sand : - | 16 |None
.5 [103 - Water producing sand and limestone - (Water Sampl.e) . 7 |Good .
'1 | 126 | Compact sand and shell with some clay . 15 |Fair
.5 1141 ‘Limestone and shell =~ - _ 15 'Faif'
11, |151 | White limestone R A .| 10_|Good
L. 1181 | Limestone with some clay ' o B - - | 30 [Faiyp
31 [ 211 Limestone with black sand - 130 [Fair
1 _|216 | Limestone formation (watex sample) R .| 5 (Good
216 | Total depth of drilling | ' | ‘
Water sample at 103' had chlorides of 1200 ppm
Water sample at 216' had chlorides of 1200 ppm

-marke; At 103', pumped 42 gpm with approximately 28" of vacuum (42'pipe) with,
' 0' of casing pipe at 216°' depth, the static l.evol was above ground with wll

low:lng 5 gpm. Pumped more than 60 gpm.:

182 . WICHITA » GARDENCITY * LIBEAAL ¢ KANBASCITY ¢ DENVER o OMANA . AMES © ST, LOUIS » AURORA
=5~
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' ~ Lyne-é(lestem Compan ¢, 4 lnc. E
) @ —— —~WATER SUPPLY SERVICES SINCE 1924w —
- . . vEsY omumu + WATER WELLS . punrs i
f ‘ract.Nnm; Flbfida Ci’tieé Water 'Compan;:r‘_ ' . TEST HOLE
- NS _ I ' Ne 4-TL. ¢
- No. . KC zvv-c ___. Date__2 July, 1971 e |
y. o San Carlos Park Sue Florida | DrineM:_Millexr
tion of Tesr. Hoic 1/2 mila north of - 7T ] Etevation of Tent el ) |
al. 3=71 in S an_nams_nuelap_.. {45 | | Hole - e
t_area. . - _ ) Static Water Level nt land surface
46§ . _ ‘

—y ""—““y Sec. ) OfT , I Meaaured ‘ Houu After Complenon

25E Lee 0, F]_orid_a . - N . _ .
T S ‘ Description of Steata” o T Wltl.'t Beuﬂng'_‘ '
0 '8-_'Brownsand I - _ - : SRI ERNRS SN
] 11 | Two 1aye:s of rock in sand ) SIS MRS
L1 27 - | White sand med ium to fine _ | 116 [Fair
' | 44 | white marl rock ' | SRR U SR
14 g '96_ | Green clay ‘with sone shell . - _ 52 None
"3 1105 | Hard limestone rock e ’ ' 9 {Fair
35 1115 : Sand and fine limestone {water aa.mple pumped) | '10_ : Goo,di
51145 | Dense gray sand - - . T f 30 {Fair
.5 | 155 | sand and clay | o N N 10 |Poor:
Re _1-'75_  "Sand with some clay and limestone, mixed L 1 20 Fair_':"
i {185 | Black sand, with clay and limestone o ' 10 [Fair
35 | 200 Black sand and limestone (water sample ) ) — - J_,§_ Good .
1200 | Total dep drilling - s

Water sample at 115' had chlorides of 475 ppm
Water sample at 200’ had chlorides of 445 ppm

narke: At 115' depth with 63' of casing. well pumped 30 gpm with 28" of vacuum

; ‘ough a 2" diameter pipa. At 200' depth with 63* of 2" cu:lng pumped
rez.' 60 g‘pm. '

82

WICHITA » GARDEN CITY & LIBERAL ¢ KANBAG CITY o DENVER o OMAHA o AMES o BT, LOUIS » AUNORA

G-36~



Lyne-wesfem Company im-
WATER SUPPLY SERVICES SINCE 1924mmmm ]
© TEST ORILLING . -WATER wsu.s . PUMPS : :
' ';“ct Name Florz.da c:.txes Water campany ~ TVESY 'HO!-E
| - . N
+ No.._ KC-277-C SR Date Sept.. 27, 1971 ! ——
¥ __Fort Myars - o Smt,_,_. Florida brillef ~ M l_d_iller. -
ition of Test Hole 5 miles east °f - " | Elevation of Telt
.5.41 on Alico (Rock Pit) Road _ _ Hole
stxmate locatxon. in . # | Static Water Le\rel About 5 feet
_X 88 % X Sec.p of T. 46 S N '.y' Measured . ' Houn After Completion
258 _rLea Co Florida . | - ‘ |
o CTe ' _: ' . . ‘Description of Strata ‘ - ; o th’erl!:‘nriutr
o | 9 Sand | L | L | o
|16 Med;um Hard Rock | _ — o ' .
6 | 24 |sand - | L T .
: 43 _ Layers of Rock and Sand | e R o | 19 |Fair
3 | 47| solid Rock, hard o | ol 4 ppoo
" -1 77 | sand with heavy clay ' _30_.Poo;
. 79  Haxd-pan‘1aye: : - 7 2 .| None
~ |106 'Lime Rock (Pumped 50 gpm for water sample) - |27 |cood:
.» |125 | Limé Rock and shell {light clay color) ' 19 |Fajir
& 140 ﬁbck';ayers with clay ‘and compacted sand - : 15 |pPoor
| {157 | Gray sand with clay | - 17 v.poos
7 1177 leestone and light colored clay with black sand. . ~ -~ | 20 |poor
195 'leestone, Loosae granular formatxon. o , 1_~ | 18 Fait
5 {205 Limestone and clay ‘ o 7 1 10 de:k
B 215 Limestohe and clay with black sand ', s - | 16"#¢gg:
5 230 Clay with some sand L - | ‘ 15 |None
Total Depth of Drilling ' ' ‘ B

—?am Pumped J. hour only 15 gpm with 122 feat of 2 inch pipe casing in test
hola at 230 faet depth. Estimata yiald potential at 250 gpm from 79 to 140
‘foot dapth. '

“
82 WICHITA » GARDEN CITY o LIBERAL ¢ KANSASCITY » DENVER # OMAMA ¢ AMES o ST.LOUIS s AURORA
' (=37



L] @mlmndo Lmbormtomies, Inc. )
P. 0. Box 802.)1\ o Orlando, Flor |da 32806 }-.

T e wE

;WATER ANALYSIS REPORT

"' gepm o: FLORIDA CITIDS WATI]R CO

)Me: —_—

Sampte Numbcr; e 4703-1

! NPCF : .

Dalermivation .

: Total Disiolvcd &)_lid; o 1(}5"{.‘ ‘
" Total Hardncss as (‘nCO. -
' Catcnum Ha:dness. as CaCO.. . g
Magnes;‘um'Hardnb;s'. as _Ca(}_O;.'
 Calcium, 25 €a =

. Magnesium, as Mg

T “Aldkalinity (Phenolphthalein), as C:g_\CO_;.

- 'Alkalini_lw,ﬁ (Total), as CaCOy
VCa,rbd'nai_e Alka.nliniw. s CaCO, _ B
. ‘Bi;mb‘oln.m.- Nk.ali_n_il'y‘l u'..'(;..ﬂ".;(),‘

L _‘Hydrox.ides. as OH- |

! "Carbon Ouomde as CO;

l 'Carbonaies. as CO,

: Bicarbon_alcs, as HCO, .

d Chlorides, o8 Ci

. lron, z_ss'Fg

“Manganese, a3 Mn

SEPTEMBER 7 1971

iy : . o METHODS A
’ﬂm Water Wi amlvwd usiuq mﬂhmls mhplﬂl lmn "'il.nlllml Mithods for thar Esnvismtion ul de!l' md W.mavunev " lll'f?'_ tﬁlillvnn._ M’m\. AWWA and .

. S.u,np_lml tw: CLIENT

ANALYTICAL LABORATORY DIVISION

Appcmancc CLEAR

305 ‘424:5'665 |

=7/

LI

Idl'nlllIL.lllnwALlICO ROAD WELL -

a -
£ mig EnsY

: aﬁs'uns ' v

J/0

- 3oo
216
84

86 _
N

o
246
.0

z‘%".

0.

| _19_.;_;_ -

O
300 _

76 .

4.36.
2.0

o v P 1 A pﬂ [TELITUTN |lwlth Prem by VL)

Sifica, as S0y .

Detarminatian
Sultate, ar 50,
Fluorides, as F
Copper, as Cu '
Phosphate (Tolal), as PO,

Color, Standard ‘Plollnum. qoball- Scale

~ Odor .

pH (Laboratory),
(Ms

Siubnlity felex
Saturation index

_Turbidity, Silica Scale -

Sitpand; %f“f

84' PIPE. 94‘ HOLE

i

pom.

cé

2/
IR SUBRN
43
0L
S

ST

e ——— " i

49

.- P PN
- - I.-
PP

- .‘.
”

msvtcnons, ANALYSIS, GUALTY ‘CONTROL, HESCARCH & DIVITOPMINT IN MICROBIOIOGY, BIOCHEMISIRY & CHEMISIRY.

L]

C-38-~
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N -———-—n——-»---—-——---—-—-—- 1 e A i AP . ol o -l . 1 0~ - e+ e o m— - = . Al e TP S A M—— 1 d_ L]
———ann

P. 0. Box 8025A e Orlando, Florlda 32806 . 305 424 5606

L} | @mlmndo Laboma.tories, Inc.

WATER ANALYSIS REPORT R ANALYTICAL I.ABORATORY DIVISION

RGP‘O" to: ELOR-IDA- CITIES WAT.E.R.C.O . :Appcamnceg CLEAR '_ ' o . i
Date: __SEPTEMBEB_L_I.WI . '_ Sampled by: CLIENT ol J 7/ “""‘;"-"‘".' .' "

. } "-'-r‘ .3 R
Sample‘- Number: ' 4158-2 - — ) ldenliﬂcaﬂomALICO ROAD WELL : ---.- = - ""'-. -
o A AR %2 122" PIPE 230" HOLE o

_ S R metHops . 00 ¥ Mtu Ener » 4y
m’. c\:ataf wf; amlyml mlng melhoda odapuﬂ fmn “Standard Mothods !ef ﬂw Enmlmlon of Water md Wumv.cm," ll‘l.ﬂ Edm:n. APHA. AWWA ml e !
- o .' ,. , Cmesuirs . o o =
Dommmatm\ S R ppm. | ~ Detarminatien | ST O e ol
Toral Dlssolved Sohds, @ 105°C S ,7 00__ _ Sulfate, ag SO, | o .' ' *' . d.-_ . ’
‘:Totgl Hardness, as. C_§CO;' : .‘ B ._330__ * Fluorides, as F o o _4#& ‘; ﬁ;
:Calcium. Hlatdﬁes;.‘ » tacd,,‘ o lr | ._‘:’lé__. ~ Silice, as 8i0y .. o N L .__z-_g__.. "
_‘Magne;ium Ha:dnais; a.s C_\'!CO;.. _.,/“__ | | Copper, as Cu S -'z ‘ ’ “ ‘j'j ._..o-._.. ‘..
i :_C_a!_cium. as Ca o R _86,._._ . " Phosphate (Total), as PO, o “ _ _408._... 8"5’;
Magnesium. as Mg E I | ?_2 3_._._._ Color, Standard Platinum Coﬁql! Seah . A: .__0;__..‘ \-
Alkalmuty (Phenolphthalem). as C;Cd; - .._O__.._.... . Odor - _ .A ‘j; - _ __Q_._,___ v
Alkahnalv (Total), as CaCO, B I l[é__ . pH (Laboratory) “ .‘ ,.j‘. .g' . z ‘%.__.. ‘
» Carbanaie A!kalmny, as CaCO, .. ._._0.__ ~ pHs ' . N ' " . . : ' .2/ ._.....,' |

Bacnrbonate Alkaimuy. s CACO.. g : Zfé_ ' | Stebitity incex ) 5 " ‘ d 3.....,: .

. Hydroxides, as OH . . Sofuration Indox . -l el L

Corbon Dioxide, as 0, . L& Torbidity, Siica Seale < i & e

Corbonates, as €O, . L A Y]
Bicarbonates, as HCO, .~ _ . ﬂ_ e
Chlorides, as CI . - ‘:‘.’i‘i. SV
Iron, as Fe i ' . ._42_2& ———
) : ' . . . '\'I..
Manganese, as Mn _4.0_ : : : — -
% 4? SR
Signed .. (o ‘{ KoL
. hiemist : R BTN
i (Yo convert ppm to grains per gallon, divide ppm by ¥2.1) - ‘ .; . h
" INSPECTIONS, ANALYSIS, QUALITY CONIROL, RESEARCH & DEVELOPMENT IN MICROBIOLOGY, BIOCHEMISTAY & CHEMISTRY. I -
o
C~39-
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Lyne Wesfem Compan J Inc.
WMER SUPPLY SERVICES SINCE 092-.- -

TEST DRIl.LlNG s WATER WELLS . PUHPS
"rm- Nnﬁe Florida- Cities Water cOmpany TEST WOLE .
- . | No. 6=71
- No.. XK€ 277-0 e DMG]A-Oct.. 1971 - -
. . Ft. Myers Lo Staté Florida _ D,-me, M. ‘Millex ‘ B
‘tion of Test Hole4 5 m:.les E. of U.S.[ [ - Elevation of Teut

_n Alico (Rock P:Lt.) Raad-EstJ.mate ' . Hole

ez WICHITA & GARDEN CITY + LIBEAAL o KANBAB CITY ¢ DENVER ¢ OMAHA ¢ AMESR o '1'. LO\". s AURONA

C-40~

Two {2) inch diameter test hole - Two (2) water samples taken for analysis

ation :m e — : R ~ Static Water Level . .
gt L } ¢ Sec. ﬁ o_f TA65 ., L Measured _ Hours After Completion
__28E . Lee .. Co, Jlorida : S R
n To B ‘ B .' . --Description of Strata Water Belﬁ_ﬂﬂ—:-
~ | 13 | white Sand | _
- | 33 | Limestone, rock PO lFair
v 43 | Limestone rock, hard layers 10 - Fair
| s5 Limestone rock, medium hard 12 [Fair
i 75 Green clay w/aome rock part:.cles RO honfe
| 77 | Black rock 1  None
r 82 |- 01ay and sand mixed 5 !None -
83 | Rock layer _ 1 _Llone |
90 | Clay.and sand- : 7 one
115 ‘Limestone (pump test at 103' - 60+ gpm) \' 2s Good;
125 | Fine limestone material w/sand | | 10 POOY"
135 | Sand and shell, firm 10 Fair
146 | sand and - shell, loose (g ping test - 65+ gpm) 11  Good '-
146 Total depth of dra.ll:l.ng » ] :
_rarke; —



'WATER ANALYSIS REPORT

© Dater - OCTOBER 49T

P. 0. Box 8025A K Orlan(lo. Florlda 32806 . 305 424 5606

Omlando Laboratories, | Inc.

m e

| ANAI._YTICAI. - LABORATQR__Y DIViSlON f
.Appnnra;héc:- CL_EAR. L o L
Sampled by: CLIENT é - 7 /

m..-m...m..mAmco #1 61' PIPE 103" HOLE- -
60 GPM ‘d’.t milg EAeT *'ﬂ

Report o FLORIDA CITIES WATER, o,

48591

Total Dissolved Solids, @ 105°C .

* Total Hardness, as CaCO,
. Calcium Hardness, as CaCO, -

_ Magne;ium' Ha.r.dn'e-'y_!. 3 .C;'QCO“

Calcium, as Ca

Maghesiuh. as Mg

Alkahmty (Phenolphlhalem) o5 CaCO-. . -

264

Alkalmny (Total), as CaCO. :

Carbonale Aikalmuy. as CaCO. :

Bucarbona;g mknlmuy, s CaCO,

Hydroxides, as OH

o Carbﬁn'l_)_iéxide.. 9.57‘:92‘:... V‘

.‘.C;cbohares, as CQ-; : B

Bicarbonates, as HCQ, |

.Chlorides. as Ci

iton, as Fe

* Manganese, 83 Mn

7/0 .
360
270

%0 _

/8

2z

[ e roi ey SN
t ;

0

s e+ o el

O
264
O

18
@

s ——

322

£92_

4.0

b.0.

- Signed;

Sulfate, as SO,

Fluorides, ws F

Silica, as S0y

“Copper, as Cu

Phosphalé {Total), n_. PO,

Color, Standord Platinum Cobalf Scale .
-QOdor

pH {Laboratory)

pHs

~ Stability Index

Soturation Indox

. Turbidity, Silico Scale '-

f(‘lmmsl

{ta cunv 1M o aganvs gyt tpabhon, dhvivke ppm I-y 1.4 .

: : : METHODS ‘
‘Thiy water wai lmlyud mm mcllmdl atlopled lmm ".'nmlml Mothods for ahe Exanimation of w.nm ml Wnslmlw." mm &mm, Apm\, Awwp. ond )
wpcr . ] : } )

\ _ RESULTS ‘
Beterminition’ ‘ fpm, ‘ Determination ppm,

33
4.
23

4y —

g

28 _
Py

‘a - - s

e ———

k. BT u e m

msmnum’. ANALYSS, GUALIY CORIKOL MISIARCH & DIVEHOPMEND 1IN MICROBOLOGY, W RINIY & L HIMISIRY,

C-41-



et o S rreeembln st
e a—

@rlando L_a_bora.torxes, Imnc.

: WATER ANALYSIS naponr

| 'gepo,. to FLORIDA CITIES WATER, CO. .

? '_'D,.e ____OCTOBER 4,,1971 -

e -

.. _' Sample Number __..,....,._4859-2

Datermination

. Total Di'ss“olved'Solids." (tf‘ !05"_(-. .

Total Hdr’dnes;, .‘as' CaC();! =
| taicjg'm Hardne;;;..as: CaéO;.
' Ma'gr_ieiium. _Hardqe;s. as CQ(;O;.‘
' C:a:iéiuf;l‘\, aCo -

ngnesium.: as Mg -

 Alkalinity (Pherolphthalgin), as CaCOy

Alkalinity (Totall, as CaCO,
Carbonate Aiuan&n;. s taco-.‘ o
Bncarbonale Alk.nlmuy, a8 CaCO.
Hydromdcs, as OH ‘

Corbon D.IOKlde.‘BS €02 l,
Carbonales, as CG_-;
‘ 'Biﬁaibdnafes. és_.HCO;:.‘ o
Chiorides; as Cl :

Ir.on, as Fe ‘

“Manganese, a5 Mn

-

T i 4 S i

P 0. Box 8025A . Orlam!o, Florida 32806 . 305 424 5606

ANALYT!CAL LABORATORY DIVISION 2

: Appearanco CLEAR
Sampled by: CLIENT

ldenhhcohnn ALICO #1 .61 PIPE 147' HOLE
7OGPM v E'mr "w L

METHODS

p.pm.

.-y

R 8

 Foo_.

/20
L2

e

ok et et i

’ RESU_I.TS
: © Detirmination

Sulldlc; as 50, o
Fluoridues, asVF | "
Sifica, as $iO;

Copper, as Cu -
Phosphate -(Totai).r as PO.
Color, Standard Plaﬁnbm; Cobait Sci(e, |
Odor | |

pH (tgbornlon,;) .'

pHs

Sability himlex

Saturtion. Incdux

* Turbsidity, Silica Scalo

Signed: %ﬁ)
hemist

{To convort ppim 1o uuim per nalion, dlvhh pismy by B2.0)

| This water was am!ned unhg meihwls idqmd ltqm "Sumiard Mothods for the Examination ol an lnd Wnnmm." hl'm tdltbn. APHA. AWWA lnd B
o WRCR: _ . - . . R

. INSPEC‘I’!ONS ANAH‘S!S GQUALITY CONTROL, RESEAHCH & DEVELOPMENT IN MICRODIOIOGY lIOCHEMlSIIV & CHEMISIRY, -

C~42-



Omlando Laboratorxes, Inc..

ST

| WATER ANALYSIS REPORT

Report to:

FLORIDA CITIES WATER CO. .

P, 0. Box 8025A . Orlantlo. Flortda 32806 ° -

e i it 1 - 4 4 o e, i § g e e - L e T o

305 424-5606

ANALYTICAL I.ABORATORY DIVISION

Appearanca C LEAR

Date: __,__.OCTOBER 4, 19?1

4859 2

e ——

Sample Numbe_r,--_ e

Sompled by: CLIENT. . 6 7/

identificationnALICO #1 61' PIPE 147' HOLE:

7OGPM 4s Enar "‘cn

METHODS

This water wis omlymd uning melhcds udapmd fram “Seandard Molhodu for tho Enmlncﬂm of Water ond anmm," Latest Edmon, APHA. AWWA cml '

WPCF,

Datermination _
. Total Dsssolved Sohds, (u" IOS"C =
Tolol Hardm'ss as Cn(‘(). N

' ‘Calcium Hﬂrdness. as CaCO.
. 'Magneslum Hardness, as CaCO.

' Calcnum, as Ca
Magnesium, as Mg
Alkalcmty (Phenolphthalem), as CaCO,;
A|kahmly (Totah), as CaCO. '
Ca;bonale Alkalmny. as CaCO; -
Bicarbqno'té' A.Iku'.li.:‘ii'w, % __CqCQ. |
H;fdroxidg_;,_ as O'H' _l ‘
carbbn'piogado. s €Oy
Ca_?bdﬁafes, as CO, |
7 ~ Bicarbonates, asHCO. |
thloridcs. 2 Cl
lgon, oi Fe .

Menganese, o5 Mn

RESUI.'I’S
p.pm,

32f, " Sulfate, as SO, :

Fluoncles, as F

Duterminstion

- 3 0_0._.._ Sjlica. as '.51'0.-
/ 20 Copper, as Cu
20 _ Phosphate (Total), as PO,
u __7:'9.____ Colof,_Slandard -Plgtinum‘ qu?alt #ale
: 0 - Odor | |
_.z.‘ié_._.. ' pH (Laboraloryj )
- o — pHs |
2\r8 Stabitity’ Inclex _
- O,_._..__. Saturation. |;lt|l!x
L2 _ Turbidity, Siliea Scalo |
o

P e el Lty e

Signud: ‘—"(( .
Chemist

(Yo tonvart ppin 1o uuim per gallen, divide ppm by §2,1)

TL
00

B painn b g

L e e . ——

mmcnons ANALYSIS, QUALITY CONTROL, RESEARCH & DEVELOPMENT IN _MICROBIOLOGY, BIOCHFMISIRY & CHEMISIRY,

C-42- -



WATER SUPI’LY SERVICES SINCE 1924~
VEST DRILL!HG .o WATER WELLS (] PU“PB

e

- fe Lyne -Western Compant Y, lm: .

‘e Florida cities Water Compan ' - r TTE! e
- ract Name__ mpany | CTEST HOLE
N o 4 Oct., 1971 R et £ S
» No__KC 277-—c . _ Date. 14 OCte, No._
v, Ft. Myers e . State Floxida Deifler n. Miller
“tion of Test Hole SLx m:.les E. of U.S. "M Elevation of Test
_on_Alico (Rock Pit) Road, ‘ | Hole
t-;.ma;g lo_atmrj—zn . - _ Statle Water Level B
| X OB Sec. of T__468 o | |
2 6B Lee Con Florida —d Measured - Hours ?A.fter Completion
L m 1 1'0 : _ Description of Strata Water_Bea;tins‘
] 13 | Surface sand_' |
| 47 Hard rock w/sand layers
7 57 Clay w/éhell and rock
n 89 | Clay |
9 109 Limestone formation, hard.
' 1119 | Limestone and shell
v | 129 |. Lime rock w/shell and sand
2 139 Lime rock w/shell, black rock and sand
. 169 _Gray sand
3 199 | Limestone mater1a1 in’ sand
ﬁ 219 | Limestone sand w/black sand
3 | 239 | Black sand w/some green clay color
. 259 | Black sand w/fine limestone mixed
‘9 300 | Green clay w/black and white coarse sand = R
sk pumped two (2) indh diameter hole ona (1) hour at 15 gpm with

Y

147 feaet of caaing pipe in test hole.

WlCHl'l’A * GARDENCITY * LIGERAL o KANUAS GITV * DENVEH ® OMAMA & AMES « .T LOUIS & AURGRA

C-43-



@rlando Lmbomatomieﬂ, In‘nc.

e AR i, e e e e o S e e

PO Box 8025A . Orlando, Florida 32806 '3 305 424-5606

Py —. it e e

'ANALWI_CAL LAaonAtpRv DIVISION

\dentification#3 ~ ALICO #3. WELL _ -
61' PIPE .103' HOLE 60 GPM -

ﬁ. WATER ANALYSIS REPORT
FLORIDA CITIES WATER CO,.
SEPTEMBER 24, 19?1____.‘_-___.;___

Amwarancm CLEAR )
' Sahpleé by:CLIENT' -

‘ Repon to:

: Da_fg:

. Sample Numbe:_ o _48_3‘1

| METHODS

: | 6 Mg EadT. =W} _
Thia wmr Wi omly:ed mlae mlhodl adoplud ﬁom "Sumlard Mnthodl for the (éuminullnﬂ of Wnlor amd w-mmm." toml !di!lon, APHA, AWWA md- -
T OWPCR . . . . ' .
. RESULTS _
Determination p.p.on

o nm-hjﬁua,@ Lo

. Total Dissolved Solids, @ 105°C
. Tofgl Hgfdnéss,.a_é €CaCO, | |
o Caicium Hiq'rdne.ﬁﬂl.n as éaCOf._
Magnesiurﬁ }-fér_dneu, a3 CaCO.\" '
~ Calium, as Ca -

. Magnesium, as Mg

* Alkalinity (Phenolphthaléin}, as CaCO;

L Alkalinity (roraéi, as taco.

. Carbonale Alkahmw. as CaCO.
[ Bacarbonalo Alkdhnny, as CaCO.
J Hyd;oxadcs. as OH .

: Céﬁrbon_- Diox’_ide,.as .C.O;g -

" Carbonates, a3 €O, |

| Biéarﬁonales. a_; HCO, .

’ Chlorides, 8s Ct |

J-Iron, as Fe

© Manganese, as Mn

‘.’/ /f

318
222

96
E9_

23

o

o

-

280
b0

Saturation Index

Sulfate, as SO, . - g EEEY

Fluorides,: as F ._

. Silica, as $iO,

. Copper. as Cu

- Phosphate (Total). s PO.
‘Co_lor, Standard Plnﬁnum Co_be‘llr_.Stalc _

" Odor

pH {Laboratory)
pHs

Stability Intdex

"l'Turbidiiy. Silica Scale .

 Signed:.. %‘5’4‘? /{;’fé/f

hemist

ﬂo convert ppin to graing por gallon, divide ppim by 12,H

it bt

T e el ¢

T e At bl | e

INSPECTIONS, ANMYSI$ QUMIW CONTRON, nissncn A DEVELOPMENT IN MICROBIONOGY, BIOCHEMISIRY s cumnsmv,

C-44-



g Report 1o _FLomDA cmns WATER, CO.._._ '-

Dale:

~ Sample ,Nurnber{;;.

@rlando Laborq@ories, Inc.

LD mem——mvme o ammis o n

B wm‘sn ANALYSIS REPORT

OCTOBERA 1971

P. 0. Box 8025A . Orlando. Fiornda 32806 ‘.

| 4359 3.

| ‘Appcnrqncu: CLEAR R
Ssmpled by: CLIENT _
ldenhhcatmn.ALICO'@ 145' PIPE 300' HOL

WPCE,

:!s
S

NI
Petermination e

Total Dissolved s‘fsi;ds. @ 108°C

‘To!al Hardness, as CaCOa -

Calcuum Hardness. as CaCO‘

Magnesium Hagdﬂess. as CaCO,
"Calci?rn., as Ca -

Magnesium.-as Mg " ‘

Alkahm!y (Phenolphthaiem), as CaCOa; f

Alkalanuy (Total). as CaCO; .
Carbonate Alkahmty, as CaCO. ,
Sncnrbonale A!k.\ﬂmly. W CaCO1 :

Hydromdes, as OH

Carbon. Dloxlde,-jips CO;

Carbonates, s éb.

, Blcarbonates, as HCO-g

Chlorades. as Cl

Irpn, as Fe

Manganese, as Mn
:

3b_5 424-5606

- ANALYTICAL I;._A_ao_n‘mokv DIVISION

e

3GPM 6 Molc Eq.‘f o ‘"

METHODS

aesuus :

p.pm,

283

(So__

/20
60
98

ot ——

; __/9{,___ |

" Odor

/02
0

9

124
b3
do

20__

‘ntll"‘l.lllll Hen

87

| Signeds. ... ..

' sulfo:lo. as 50,
' Fluoﬂdes, as F ,
 Silice, a8 5i0;

'Copper. as Cu

Phosphate (foﬁl). as PO,

' Color, Standard Piatinum Cobalt Scele

.p_H (laborat::pry) .
. "pHs |

.:S.mhilily Index

-'Samraiion Index

;'l’urb‘idiw,. Silica Scale

Wwmist

' (To canveit ppm lo graing ped gallon, divide ppin by 2, Il
JNSPECHQNS ANALVs!S. GUAITY cONIROI.. RESEARCH & DI:VHOPMENI IN MICRODIQtOGV BIOCHEMISTRY & l:N!MISI“

This waler was amlynd wsing mrhodn adumd lfom "ﬂmdard Mothods. for the Eumfrmumu of Water ml Wmomm," Lateat Edm«m. APHA, AWWA md

- ——————————

— it & Bt

Camra e —

e



W B e W - m e e e

o Mne-western Compan Y. im:

“WATER SUPPLY SERVICES SINCE 192 4rmurreen
TEST DRILLING o WATER WELLS L FUMPS

_I _ .Fllb:cida Cities Water COmpany' S © TEST. HOLE
¢ ract Name ks — ‘ 8-71
“~o. xn 277-C - ‘ an’14 Oct., 1971 '

| Ft. Myers ' . . State Florida | Driller 5. J. ‘Boren
: L:on of Test Hole Corkscrew Grade 7R°ad ‘ ' Ele\muon of Test B |

Hole.

st of Estero

Lo
[*2 )

SO R . — Static Water Level
R ' 25 . 458 , : . ' L o
K K ‘,°"-’°'- 2 of T . ) Measured ~Hours After Completion
26E - ' YLee (o, Florida | _ _
k n 1 1 . _ B T : - De-criptioﬁ' of Steata _ . : o Wlﬁf Bé"i’-“
yoobo1r b surface sand I | |
L. | 18 Hard rock - ‘ _
3] 39 .| Lime rock cont:ainmg__shallow watexr _ — : 121 __|Faix
( | 86 | Clay - . 147 |None_
3 144 Lime rock - water bearing = - | | _|58 _jGood
"7 1174 | Limerock w/heavy clay and shell | oL 30 |Poor.
4 | 180 | Black sand : | - o | 6 |Fair
a k . A I
bl Two (2) inch diameter test 'hole pumpe good at 60+ gpm w/only

8-10 inches if vacuum ' ,
62 WICHITA » OARDEN CITY # LlBERAL ¢ KANSAS CITY ¢ DENVEA ® OMAHA & AMES o 81‘ LOUIS « AURORA
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leando Laboratomxes, Inc.
. P. 0. Box sozsn . Or!ando, Floruda 32806 * 306 424-5606

| WATER ANALYSIS REPORT - ANALYTICAL LABORATORY DIVISION

FLORIDA CITIES WA'I‘ER CO. . apposionces . CLEAR L

" Datér e OCTOBERG' 19"71' '_ ; - .._.. Sampled by:.. CLIDNT . . ﬂ 7/

_‘: Sample Num.bea;y R 4883 L o _ .Idenlificniinm i CORK SCREW GRADE
T | 2.3M. E. US 4l

METHODS | 41' Pipe~100'Hole-40GPM -

. This wnm wes mnlyml unlnn moilmio mlnmﬂl hom "Smnluml Maothods Tor the Eunmhmllrm of w..m nml \'Inmum.” lnml Eﬂuhn, APﬂA, AWWA el
.l OWRCR ' _ _ ) . R A

RESULTS i

" Daterminatien . : S . ppm Detarmination N , v " ppm, T

Report o —

~ Total Dissolved s_él';ds,.@_-los‘_é R '-%/00,  Suliete, a3 50, - o 5/7
Total Hardness, as c'acq.. | ‘_'_ | 7 - 4’53_ Fluorides, as F f R _daJC -
- C._aiciufn _Haf‘#“GS‘.'a;'cacQ‘; : B o 3/8..._ | .; s, u 50: - o - o "30;_.. ‘
[ Magn;'siuh{ Hardnesi.l ;s‘ CQCO; N ./\/2_._.. | Copper, as Cy ' - | ___0._._.._._ )

) Calcium, as Co o I ) _427_.... Phosphate (Total), as PO.“ - .'g: _4 ¢

Magnésium. as Mg ' ) - -34"—' Color, .s'?"d"d.“’l"‘“"m.cob'” Scale - '"/&"_ I- “

i 4 : - .o -
_ Alkalinity {Phenotphthalann), as CoCOy .._0___._.... Odor B __a.._.._

: Alkahmty (Total). as CaCOy : o \ z{mz__ _ pH _(I.aboutory)' l ‘ T 73 :
.. ' Carbonate Alkahnuy, as CaCO.- , | _.__a.h_*_. . pHs . | | R é 7
: Bncarbonafe Alknlmslv. » CnCO-. SR 7f - | ‘su.'.agem,} Inddox ., B L é,/_
 Hydroxides, as OH o _' B ‘ ___0‘______. - Saturalio.n index ' h . _46-..... _
Carbon Dioxide, a8 €Oy 222 tubisiy, Sike Scale ...4......
- Carbonates, as:C._Q.;- 0. ‘: ‘. ‘..H...‘.m.“ e
| 'Bicarbo'n;uses. as HCO;; T .247_ w ‘Q‘ o ' ‘_'.".‘ i
Chloricles, as c R o ;.?’0__. \ | o _. | : ‘
= .lr.oﬂ_a'as o , | Lo 20 " , I '-'-;--"--;--—'.. |

_Ma'ng'one‘se.-u Mn \ - -—ﬂla-—- o ‘ _ o --l----—-

y /a/éfr/

Signed: -

' (Fo convert gpm to graine ner uallon. divide ppm Ly 17.1) .
" INSPECTIONS, ANALYSIS, QUALITY comnm. RESEARCH & DEVELOPMENT IN MCROBIOLOGY, . BIOCHEMISTRY * & cumusm S

[ By

1

Chemist | UL



OI‘lando Laboratories, In_q.

‘.'WATER ANALYSIS REPORT

. Report 1o mELORIDA Crrms WATER COo. ..
" Dites ....._.,,.Q.C.TOBER 8, 197 _ '

T L)

: Sample Numbe; . 48831

4

' B .Dolo_nilinaiion )

Total Disaolyed'lSc;lids. («“l'_‘_OS"C 7
. Tgﬁi ngdnéss. as CaCOa -
" Calcium -Ha:.dné's's. 'a_s- éaCOa
Mggnésium_. l-.lard;ie‘ss', as CaCO,

] Calcium; as Ca

L Magneslum, as Mg ‘

(- Alkalmny {Phenolphthaléin), as CaCOa.

. Alkalinity (Tora!), a5 CaCO,

Carbonate Alkalmny. as COCOc
_ Bicarbonate Alkahmly.. as CaCO,y
» Hydré:idcs. as OH

Carbon Dioxide, as -COg

J 'Carbonares,"ag €Oy

Biéarbonates, as HCO,

Chlorides, as Cf, '

.. lron, as Fe

' Manganese, as Mn

{To ¢anvert ppm to graime por unllon divide /(ynn

INSPECTIONS, ANALYSIS, GUALITY CONIROL, RESEARCH & DEVELOPMENT IN, MICROBIOLGGY, BIOCHEMISTRY & cHemistay,

C-48~

METHODS

P. 0. Box 8025A . Or!ando, Florlda 32806 3 305 424 5606

- AN,AI.YTICAI. L_Aao__s__zAro_RY mv;s_:o_N

'Appentancc CLEAR.
'Samp!ed by CLIENT

&- //

lden!ihcalion !!2 CQRK SCREW GRADE

2.3M. E, US4l

RESULTS

pm

/ 220.

| ,_Wz

342

20
90

e — gt ——

~ Sylfale, as 50,

Detarminatian

Fluorides, as F -

Silica, as SiO,

- Copper, as Cu

Phosphate (Total), as PO, -

Odor

pH: {Laboratory) ' .

pHs

Stability Index

. Salyration Index

. Turbidity, Silica Scale

Signed
heniist

/

57'Pipe—lsé'Hole-GOGPM-lO"Vac.

_ This water was analmd ualng mell\odl n!nplml (tom “Stardarel Methors for the Examinatinn of Wniuf and Wﬁaiewawr." Latval ldlilon. API-M, AWWA and
o WPCF . . Lo . : :

ppm.

| Color, Standord Pla!lnum Cobalt Scale .



I--u LELER e

o[)ayne- /M/eé fern Com,acmy

Contract Namg__ CZ8€0 Meadows Project T TEST HOLE -
o — | Date ] o Ner-720
CifYI SRB ' ' "State Driller
m:_————-——_____ﬂ:__—-#“—m_ = —— - N

Test Hole Location__ ‘South Entrance to Lehigh Acres SE% 13 ~ 45 §. -~ 26 E.
Distance and Direction from Permanent Landmark or Previcus Test Hole

. . o " TEST LOG _ - -
: MARSH _ Static Water Level ——— Measured .
) MUD PIT
From T° FUNNEL | oss | e Hours After Completion
Lk S VIOEOB_I_TY iNCH!i o .
R I seconps| | FORMATION
oto" -2 L R sand, medium, dark brown
510" | 90" . | clay, white
9o |1stor | | | sand, medium, tan.
150" 27'0" | Limestone, creamy tan
270" '--41'0" 1 | '_ Same; sandy
: B , ) .
41'0" | soto" _ Clay, light gray
50'0" 560*0“‘ Clay, green; numerous shell fragments
600" 80'0" : _ Limestone, gray
go'o" |100'0" 1 Limestone, tan, sandy
_;;QQ'Q" — 10°0" | L. Sand, medlum, qraymtan
110!0“,-_120'0" ' ' , Sand med -coarse, gray, shell fragments
“12070" 130'0" ' Sandstone and sand, gray
: ) : . . -
NOTES Slze of Pit. ‘ ' X X

- oaxp A
4" Dlameter Observation Well West Side Of Road. pata Obtained From

U.S. Geological Survey -~ Ft. Myera, Florxida.

3000 2:68 C-a3-
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Lyne l”estem Company Im:

~WATER SUPPLY. SERVICES SINCE 1924~
;o TESY DRILLING « WATER WELLS o PUMPS

. tract Name_Green Meadows Project T TEST HOLE

A e — Mo L o

= No... Date ‘ .

ity _ _ State.______._| Driller__

f ation of Test Hole Near 'I‘he Center | Elevation of Test ‘

' : da £ 4} "Hole :

_ (South Quarter Corner) ' 3f5 Stﬂttc Water Level

T 36 - | o ,

: _,,._‘% _ V Sec _ of T....&ﬁ_S_ b 7 Me““m a____ ___Hours After Completion
26 B, '=' .L‘ee‘ Co Flo;:.da - T R - o _

[ m _. ©To i S | Deacnptmn of Strata - . | S | Water Bearing

0 | 10 .;Sand, fine, brown, shells, some “clay ' - e

17i '_40.- ' SWM : | _ — ' N

"0 60 | Limestone, tan and gray ‘ ' S T

i 170 c1ay, light gray, few J.imastone layars

?0 - 240 Limestone, aandy,ﬁtan and gray

“b 295 .CJ.ay, green

55 | 390 | Limestone, gray and tan

A 410 | Clay, dark gray, sandy, phosp‘hatic

| I 7450 | Limestone, 1light gray, sandy, phosphatic

0 | 475 | Limestone, light gray, some phosphorite

marke.  pata Obtained From The U.S.

Geological Survey - Ft. Myers, Florida. |

.62 WICHITA » GARDEN CITY * LIBERAL ¢ KANSAS CITY's DENVER # OMAHA & AMES s 5T.LOUIS « AURORA

C-50~
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Lyne -Western Company Im:

WATER SUPPLY SERWCES SINCE 1924
TEST DRILLING . WATER WELLS '« PUMPS.

. ytract Namg Green Meadow;.?roject | . . | - ‘l’l::s\"uoi_.é —

) NOwoe . Date Bol=bi2—

ity — State Driller_

[ ation of Test Hole Near The §.W. Cor- Elevation of Test

Ly Of Intersection Of Lee Boule- - Hole.

grd & B;x;kmgham ggad : 44A 5‘ _ <2 1" | Static Water Level :

[y _5E__3{ Sec. of T.. , T T I

26 E. ,Lee. o, Flonda_ Measared o éu“ After Con.lpl_etioq.

om To | ' _ ) . Description of Strata L : Watgr _Bearip_z

.0 5 | sand, white to tan o
5| 10 | Marl, creamy white ’
10 ;. 20 Limegtone, tan

(10 | 40 | clay, dark green

40 _ 50 . | sand, fine, green} clayey
P30 60 Sandstqne, gray, clcareous

iosf_Circulation--nrilléd to 300 ft,--no7samp1es;

M'markst -~ Data Obtained From The U.S. Geological Survey - Ft. Myers, Florida.

. W82 WICHITA » GARDENCITY * LIBERAL &« KANSASCITY ® DENVER ¢ OMAHA & AMES & ST. LOUIS + AURORA
C~51= -
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Lyne -Western Company Inc

~—WATER SUPPLY SERVICES 5!NCE 1924
. TESY DRILLING [ WATER WELLS o PUMPS

'n.act Name_Gréen Meadows P;oject . o | esY Howe
. o ] . N - -
k. No.__.. : Date _ ° o
iy, , . R - State ' : Driller.
f ‘ation of Test Hole Near The S.W, Cox- | Elevation of Test |
i Of Intersection Of Lee Boule- Hole
[rd & Buckingham gggc}. 44- - - 2 Static Water Level .
b} SE_3{Sec. 28 ofT_2%32: T Measured____ . Hotca After Comuleti
. ‘ : o
. 26 E. A-. ' Lee Co_,‘ F].Orida_ _eaﬂut urs .ter Ompe On .
i; ym To : Description of Strata o IEEEE | Water Bearing
- "5 | Ssandg, white to tan ' - o
5 10| Marl, creamy white . 3
10 20 | Limestone, tan
l c | 40 “Clay, dark green
'40 | 50 | sand, fine, green clayey
=0 | 60 'Sandstone, gray, clcareous
L g Lost Circulat;on—--brilled to 300 ft,--no samplea
;{ ’ .
|
i
marks; Data Obtained From The u.s. Geological Survéy - Ft. Myers, Florida."

) WICHITA ¢ GARDEN CITY » LIBERAL o KANSAS CITY * DENVER * OMAMA ¢ AMES s ST, LOUIS « AURORA

ol
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LJne l(/estern Company Inc

WRTER SUPPLY SERVICES SINCE 1924~
TEST DRILLING | .. WATER WELLS .. PUMPS

¢ tract Name___Green Meadows Project - TEST HOLE

_ e : . o . No L-613.

A [ S _ Date_

ity I i _ State_ Driiler

| ation of Test Hole West Side Of Road, N 'Elevation of Test

jouth Lehigh Acres Business Area, | ‘ Hok :

[ : — S _ - Static Water Level

‘ R ) ' o] Measured. __ Hours After Completion
27 , ‘Lee‘ Co, _Florida | o ; D

; e EA— - = - , e

1 »m To_ o ' = Description of Strata _ ' - - | Water Bearing

0 | 10 | Sand, brown, white clay med.

10| 30 | Limestone and clay marl, white

30 | 45 | Clay,. gray and green, shell fragmenta.
'} | .60 | Limestone, gray, sandy -

60 | 75 | Lime‘stone,-r gray

115 ] 90 | 'sandstone, gray, calcareous

i90 105 | Same, some phosphate, shell

.05 | 120 | Sandstone, gray, quarty graval, phonphate, shell

120 | 140 | Limestone, tan

40, 150 ‘Clay, gray
.30 | 165 | same

"65 | 190 'Same,“some limestone

30 | 230 _‘Clay,.green

230 | 260 Clay, dark gray, sandy, phosphatlc

50 | 360 FLimestone._graX:whlte. phosphatic

L

>-markss  Data Obtained From U.S. Geological Survey - Ft. Myers, Florida.

| V62 WICHITA s GARDENCITY ¢ LIBERAL » KANSASCITY ¢ DENVER ¢ OMAHA » AMES » ST, LOUIS s AURORA -

C~52-



Lyne Westem Company Im:

WATER supm.v SERVICES SINCE 1924
VEST umu.ms * WATER WELLS .. PUMPS

jtra.ct Name____Gxeen Meadow Project - _ — TEST HoLE
' T . ‘ ' No Li-614 "
h. No. : — : : I Date ?
iiy — - — N  State__ ' | Dritter_.
| ation of Test Hole _ South Side Of . | 1 | Elevation of Test -
_ork_sc'rew Gxade Road T Hole '
' ' ' 27

[ — — : : ‘ | Static Water Level

. —A y Se. 27 _of T_40 8. Measured J Hours After Co:’npletfoﬁ
27 E., | _L_ee " Co., _Florida | - _ : '

l; m | To o ' Description of Strata _ .. | Water Bearing
"o |. 10 sand, med., wh:.te and brown
i 0 | 20 Limestone, tan, v. hard

20 | 33 | same | |

E '3 | 50 | Limestone, tan and gray, few shells

‘50 80 | leestone, tan and gray, sandy

170 | 116 | same

1_0 | 160 | Clay, light green; some l.\.meatone

(50 ‘180_- Clay, dark. green, phosphatic

} 10 | 200 Sandstone, gray, calcareous
00 | 220 Same '

‘ 10| 280 Clay, light gray
80_.| 300 clay, dark green, phosphatic, sandy

<10 310 | ‘Same, but dark gray

ém 340 Limestone, light gray—whxte. phosphatic, some clay

10 360 | Lz.mestone, as. above

'. marks: Data Obtained From U,S. Geoiogical Survey -~ Ft. Myers, Florida

toN-B2 WICHITA ¢ GARDENCITY ® LIBERAL & KANSASCITY ¢ DENVER * OMAHA * AMES & ST, LOUIS &+ AURORA

C-53~
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e q-;‘“:\_ o[]ayne- IM/e.fsfern Compang
Contract Nsmﬁxﬁén Meadows Project I [ Test HoOLE
J;':l:;l;l'o' ., - ~ __Date B No - L ."61'5.
cwy”'” State_ - Dﬁu&-.

Test Ho!e Location %{ Sec. 25, T 46 5., R 27 E., Lee Countv. Florxda

Dlstance and Direction from Permanent Landmark or Previous Test Hols -

o TEST LOG . _
C | e |l Static Water Level __.. . Measured
FROM TO FUNNEL | oss | Hours After Completion
: VigcogITY) ‘ — ‘
_ seconos| 'TCHER FORMATION =
0 | _15 o Sand, tan and white, clayey
15 30 Limestqné, sandy, gray
30 45 Limestohe, gray; few shalls
45 75 ‘Shell, limestone fragments
.75 90 'Limestone, gray: shell fragmenta
20 105 ' Limestone, gray
105 | 120 Same 4
120 | 135 Same
135 150 Limestone, light gray; sandy
B 150 =.'1‘75" Same
178 220 Clay, green
'”220_ 240 Sandstone, gray, calcareous
240 255 Sandstone, gray-tan, claéé:eous
255 270 Sandstone, as above, shell fragmanta, sand
270 285 Sandsﬁone, gome green clqy.
e —— —

Continued-«-

NOTES: Sixe of Pit

R EE— - - ! . . .

X _X._

4" Diameter Observation Well. Data Obtained From ﬁ.S; Geological

Surgg}!.

Florida

5000 2.68

Ft. Myers,

C-54-
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L e ke e i e

o[)agne- ?/Uedfern Company

Contract NamLGreen Meadows Pro:;ect TEST HOLE 1
JObhh - — ':j . Date_ NO L"615 '
Gty - State Driller.
Test Ho!é‘Locatidn' : |
C Distance and Direction from Permanent Landmark or Previous Test Hole'
Continuat:.on of L-615 TEST LOG , ‘
:, ] MARSH | - StatE- Water Level " e Me.a.sured S
f oM | 1o FUNNEL | | oss ' Hours After Completion - :
' ‘ ’ VIBCOBITY] : : :
. | - - - aRCONDS INCHES : I"QHMAT!G’!.,‘
| 285 | 300 | | Sand fine, tan
300 330 - clay, greem 1imestone f.ragmenta
330 350 o Same
| 350 | 360 ' Clay, green
| 360 390 B | Limestone~no sampies
.
|
[
:
L
E
.
i
»
NOTES: Size of Pit. ‘ X ' X

8000 2.68

C-55~
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o[)ayne- mdfern Company

Contract Nam een ows Pro:zect SR ' N TEST HOLE
Job NO — _Date , NO«MQ_LJ,*
City... . State__ I 1| Driller—.

zasgapr oy ax

Test Hgte Locanon.,§§ Corner, Sec._ 4, T 45 S., R 26 B. Lee Count Florida )

Distance and Direction from Permanent Landmark or Prwlous Test Holo

Data Obtained From U.S, Geological Survey, Ft. Myers, Florida.

o R | TEH'LDG
_ : R b MARSH | Statu: Water Level . = Measured
rRoM - | ve - FUNNEL | o8 Hours After Completaon

RN . VISCOSITY] INEHED | "

o . | seconos) ORMATION o o
"-O"'O'"'_ | 7'0 | | Sand, brown, iron '-sta_ingd; ‘fine to med.
~7'0" --2.0__"0“ | Limestone, light gray and "brown

20'0" | 300" clay, light green -

1 30%0" 4010! clay, dark green, shall fragments. Pl;:-gg?:se
- 40'0" | 60'0" -01ay, dark green, ahell_., frag_me_r-xta o

60'0" | 700" Sandstone, gray, calcareous

7010" | 80'0" | same

80'0" |100'0" Same
100-0ﬂ 115'0" Same
115‘0" ) 130'(5!‘ Limestone, and gray clay
130'0" {190°0" c1ay, gray

' ‘_19'0'0“' 220'0" clay, dark gray, sandy, | phosphatiéf"

220'0* |250'0" clay, gray
250'0" [280'0" Limestone, gray-white, phosphatic
280'0" |305'0" | same B |

NOTES: Sixe of Pit X . X . |
: DERy

5000 2-68

C-56~
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‘W ) Mfg? o[)ayne- Wéfern Compang

Contract Name__G;e_sm_Mg_adgs«_rﬁ Projegt N '. 'resr HOLE
JobNo — ﬁlf - — Date -“M_Lf739,_'

Oty o State—— || Driller - _
Test Hole Location_ 2@ N. % Cor. Sec. 30, T 46 S., R 26 E., lee Co,, Florida _
: 7 Distance and Direction from Permanent Landmark or Previcus Test Hole T
AP ——————— W

TEST LOG - |
= T e mamem | D == Sfahc Water Level ____._'._..__._ Measufad%
FROM T FUNREL | oss ' ' e in HoITS After Completion
. ’ VIGCOB]
_ : INCHES _ FORMATION .
oto" 10!@“ - Sand, fine-med., brown
1000 |- 20'0%| | Sand, fine-med., tan
200" | 25'0"| | sand, fine, white
25'0*. | 30'0"| Limestone, tan, sandy
300" | 50°'0"]. | same with shells
50'0". | - 55'0" ‘ Limestone, gray
55'0" | 70'0"| _ 1 Limestohe, tan & grax,~somé clay, shells
70'0" | 90'0"| Limestone, gray
90'0" . . | Limestone, tan
| . 140i0n . ' Limestone, gray, tan
140'0" 150'0"| ' Limestone,'tan, sandy
1s0'0" | 170'0"| Clay, light gray
170'0" '200'0" Clay, green, sandy
200'0" 210'0" Clay, dark gray-green, shell frag., phosphate
_continjed=emm==— - . . o
NOTES:  Size of Pit X_. ' %

. DEEP
Data obtained from U.S. Geological Survey, Ft. Myers, Florida

5000 2-68 : (57 ‘ .E
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TEST HOLE REPORT

- o[)ayhe- ?/l/edfern Comloany

_Confra_ct Name. Graen Meadows. Projact L _ |  TEST HOLE
Job NO Date Nn L""?39 . ‘-
City State Driller. E
Test Hole Location. - . '
. - Distance and Direction from Pa_n:ménent Landmark or Previous Test Hole
. continuation Of L-739 #2 TEST LOG | | | o
' ‘ MARSH ' Static Water Level e Measured
MUD AIT - . :
FROM Cvo o TUNNERL ) ose e Hours After Completion
) ‘|viscosiTy] : -
T _ ronuxrlq_n
210'0" | 218'0" Claj{, dark gray-green
218'0"*' : '.2‘2'5"0"‘- I.iinest'one, gray-white, aa‘n'd_yl
_22510" | 230'0" Sand, fine-med., gray-tan
__230'0"| 240'0" Sandstone, gray
250°0" Sandstone, gray, and sﬁnd )

_._240| o.u. :

NOTES:  Sizs of it
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TEST HOLE REPORT

cs[)at. ne- mdfern Com any
| , | Pary

Contract Name: Greep Me adow.s Pr‘oj_ect o TEST HOLE
Job Nn - : Date No _L-6.-35
City—. | _ _ State Driller.
Test Hole Location__.Southeastern Lee County, Florida _ )
’ Distance and Directlon from Parmanent Landmark or Previous Test Hals-
TEST LOG |
‘ I LU ' " Static Water Level ‘ ‘-T Measured
FROM : o | FUNNELD o8 _ . Hours After Completion '
' VISEORITY \newks | | FORMATION ' '
o SECONDS e '
o‘o" 10'0" | Sand, fine, white
10*0" 20'0" - {Limestone, shell, dark brown, sandy silt
20'0" 40'0" N Clay, light gray' |
40'0" s50'O" Clay, light gray and dark green
50'0" - 60'0" | - | Clay, dark greén
60'0" | 70'0"| ' |clay, green
700" 80'0"| |  |Limestone, tan, shell
go'o"  100}0“' : Liméstone, very hard, some shell
100'0" | 110°0" | Limestoné,-phosp. pebbies.
100" | 120'0*| |  |clay, light gray, phosp.
130'0" | 160'0" ,"_ L CIay; dark gray, phosphatig"
_leoto" 250?0" o - Limestone, gray-white, phosphétic :
250'0" .‘ 270'0" ‘ - {Same, some mafle.'mo:g phosphate
“270'0" | 280'0"| : Limesfqne, some green élay_
Confinuedrée- : , 3 _
NOTES: Size of Pit_ . X X

~ Data Obtained From U.S, Geological Survey -~ Ft. Myers, Florida,
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TEST HOLE REPORT

Ja ne- 7/Uedfern Com an
Y npany.

N NOHS:

A e D s R

Contract Name_ﬁ:een..mgadn ' _TEST HOLE
' L-635
Job No Date No _
City___ State Driller._. _
Test Hole Location _ _ ;
_ : Distance and Direction from Permanent Landmark or Previous Test Hola
Continuation of L-635  #2 TEST LOG . e o
| MARSH _ - Static Water Level Measured
: ‘ MUD PIT . L R
From vo FUNREL | oBs | Hours After Completion '
VISC_OBITY . -
seconns| "N | | FORMATION
280'0" | 300'0"| | clay, green
300'0" 1340'0" Limestone, clayey
340°'0" 410'0“. 'Limestohe, phosphatic
410'0" | 420'0" Clay, gray-white
420'0" | 520'0" 'Limestohe,'grayfwhite. phosphaté.:a. clay
520°0" | 560'0" Limestone, light gray, phosphate
560'0" | - 580'0" | Limestone, light gray to tan, some phosphate
"530'0" _.600'0" Limestone, tan:'d910mitic C
600'0" | _740'0" Limestone, light gray to white, phosphatic
349'0“‘ 780'0" _ Limestone, 1iqht-gtay, less phoaphﬁtel'r-
780'Q" ;.800'0“ Limestpna; white R
800'0" | _820'0" Dolomite, tan | e
820'0" 1 R40'0"( _Dolomite, ;an.'white limeétong NSRS
" 840'0"| 1000'0" “Limestone, tan, dolomitic B o
contiﬁqedw-h-- S \ | . o
Siza of Pit_____ X X
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TEST HOLE REPORT

ofat ne- /bUedfern C)om any
4 Pary

Contract Nam TEST HOLE

Job No Date No. L~635

City — State. Drilter S——
Test Hole Loéation - : . ‘
SR C Distance and Direction from Permanent Landmark or Pravious Test Hole

__Eontinuation of L-635 #3 TEST LOG | 3

FROM

1000'0"

| SRCONDS |
e i

11080"0"

‘MARSH
FUNNEL
VISCOBITY]

MUD PIT
LOGS

Static Water Level _ — Measured
e Hours After Compla_tioh’_ '

INCHES

ronﬁnﬂbﬁ

Same

1080'0"

1100°0°

1100'0"

1160'0"

Limeston'e, tan, tough g‘regh _ciaiy,_ fi.né _quaf y

Sand, fine, tan, tan limestone

1160°0"

1180%'0"

Limestone, tan *

1180¢0"

1300°'0"

Limestone, light brown (Mobil Pick-Ocala 1240)

130040" -

1320'0"

Limestone, light brown .éﬁd gray

1320°0"

1405°0"

_I_,.inies-toxia, tan, (Cam'e'.ritia‘s':‘_gt -1.320)_'

NOTES: Size of Pit.__
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FLORIDA CITIES WATER COMPANY
'~ WATER SUPPLY STUDY
EAST OF U. S. HIGHWAY 41

LEE 'COUNTY, FLORIDA

October, 1971

LAYNE-WESTERN COMPANY, INC.
1010 West 39th Street '
Kansas City, Missouri
. 6411l

AC B816-931-2353

™ot Y.




. "'”""T_

A

'supply study to supplement the present water supply for the Cypress

.the east side of the Estero community. Chloride content of these
.area and two (2) test holes, Test Holes 3-71 and 4-71, were drilled

 that Test Hole 3-71 is located very close to a deep flowing well which

|- tions up into the shallow aquifers. ‘.

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 east at. 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

‘reverse air circulation method to a depth of approximately 140 feet.

- pulled and the well acidized. The well should again be test pumped -

Pt
joo- .
WATER SUPPLY INVESTIGATION
" EAST OF U.S. HIGHWAY 41

October, 1971

In Decenber, 1971, authorization was considered for a water.‘

Lakes water treatment plant located aouth of the c1ty of Ft. Myers,
Florida.

The ,study began with the drilling of two (2) test holes on

wells was up 465 ppm chloride.
Interest was expressed by the developers of San Carlos Park

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

may be covered over and bringing high chloride water from deep forma-

The study was extended to drill some test holes on Alico

additional one (1) mile east, or a total of six (6) milos east of
U.S. Highway 41, at Test Hole 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 Hole I-739 located' three (3)
miles to the south. Good production lime rock’ material was encountered
in Test Hole 7-71 from 89 feet through 139 feet. -

It is recommended that a test well be constructed at the .
site of Test Hole 7-7l. 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

It is recommended that the test well be pumped for 500 minutes at a
rate of approximately 500 gpm, if possible. After recovery of water
levels in this pumping test, it is recommended that the test pump be

at the rate of 500 gpm for 500 minutes’ duration. The pH of the water
should be checked to insure complete removal of all acid has been




‘accomplished in the 500 minutes of pumping. The continuous yield

considered is 12 inch diameter and may be of asbestos cement material
'to reduce cost of piping. Pumps (350 gpm) pumping against an estimated

-2 -

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 berrecommended.

. It is the opinion of the hydrologlst at this time, that lt
would be feasible to construct five (5) wells located on one-quarter
mile spacing between wells, that are capable of producing 350 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.

head of 210 feet would require 30 hp per unit. Tone control equip~-
ment is available which could provide operation of the wella 1ndivi~
dually from tha water treatment plant. : .

Respectfully sﬁbmitted, ‘ -
éWWW"“’
Carl E. Nuzman, P.E.

HYDROLOGY CONSULTANT s
LAYNE-Western company, Inc.‘

e

™.9_ .
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TEST HOLE ' EPORT

WATER SUPPLV SERVICES SINCE 1924
. TEST DR%LLING o WATER WELLS » PUMPS

Lyne -Western Company, Inc. |

( >niract Name.___Florida Cities Water Company . TEST HOLE

Job No. KC-277-C Date June 30, 1971 no BStero #1

(4 Ft. Myers . State_ Florida | pyjer M. "“"‘”"-- _

Locatmn of Test Hole _Near the NE corner o| Elevation of Test = |

[:f a small tract of land 1ocated 1 Hoh :

"in the; 3 Stauc Water Level F 10""1“9 Well. '

: T x By S_ec. 4 of T= 468 T ‘Measured Hours After Completnm

K_25B., . Lee (o, Florida S ‘

=:é."‘tom‘ To . Description of Strata o C Watét.li_eaiit_ij

0 7 | Light sand _ |

1 17 Sand'with hard pan layers at 7°' and 17 |

L 17 27 Sand (some rust color) and 1imeatone - | {10 |Sonm

27 | 43 | white limestone formation | . l16 |rai

243' 73 Clay, light colored changing to a darker color '_' 130 N@n

.73 | 80 | clay, with a trace of ghell .17 |Nen

;80 98 Hard limestone with rock -- 4 to 6~inch voids o 118 [ Fai
98 1108 _‘Compacted limestone with colorad sand o '-*.. f"°10_ _Pob

j 08 (116 | Hard sandstone with gray sand o L o B.J'Pob

116 | 146 Gray sandstone , - |30 |Poo

/%6 |176 | compacted sand with limeatone color |30 |poo

w76 194 | Black sand ' R _. - T1s [Fai

194 {201 Black sand with some clay mlxed ' R __7 _ PoG

.01 |206 Lime rock, Artesian flow started at 4 GPM - |5 (Fai

?06 210 Lime rock, water sample taken, flow 10 GPM | 4 ‘GOQ

.10 1218 | Lime rock with dark sand o - | 8 {Fal

218 | 238 Shell and lime rock e 7 : o {20 |Goe

f 38 | 261 Lime rock. Artesian flow in excess of 30 GPM | 123 M.gc

261 {263 'Heavy clay o S L : R . ._2" u5ﬁ

“63. |Total |Depth Drilled B | o I

-Jmuh Chlor;den from flowlng well weyre reported to ha 540 mg/l only 42 feet of

z-inch pipe was used in constructing test hole.‘



©~  TEST HOLE " EPORT

WATER SUPPLY SERVICES SINCE 1924
TEST DRILLING « WATER WELLS ¢ PUMPS

[_‘yne -Western Company, Inc :

TEST HOLE

hﬁnmciNamé Flofida Cities Water Company

‘vo No._ KC-277-C S ' Date June 30, 1971

no Estero #2

q

: Y

ocation of Test Hole _Near the SW corner

-

Elevation of Test

f F small tract of land located

Hole

.a_the DU : Bk Static Water Levci Flowing Well
%\H’E__% -NE 4 Sec 38 of 720 S — Measured._ - ..Hours After Cofnpletioﬁ‘
i 25 E, | _1Lee Co., Florida A e : o
,Ftbm. | To ' , o -_Desctibtion of Strata _Wn;:et l_lgnril‘_lﬂ."
! 0 10 | White sand _ Sy o

10 14 | Brown sand o 4 |Fair
f 4 24 | sand rock with 11mestone and white sand ) | 10 |Good
24 ' 35 | Limestone and sand L 11 |Faix
i5 | 45 |Light colored clay and shell 10_|Poox
a5 79 | Green clay | L

] 89 | clay and limestone - ]

89 109 Layers of hard limeston‘e_and sand L ] 20 Fair
.9 | 119 ‘| Boulders in limestone and sand ' : ' o 10 {Ppoox
.!«...-9 175 | Limestone with sand and clay 56 Poox
:-"-5‘ 195 | Black sand and. 'E:lay_mixéd , | 20 |Faiz
.5 | 205 |shell and limestone formation flow at 4 GPM ol 10 |Fair
0% | 2]12 Shell and limestone formation B o IR 7 Good
2 | 222 Clay color limestone with small gravel S 10 |Fair
122 232 Limestone and gravel ' o | i 10 Fai‘i
) 2 252 | white shell and limestone Flow about 30 GPM | 20 {Good
152 | 259 | Clay colored shell and clay o | 7 |Faix
"9 | 261 |clay 2 Yone.
ol Total Depth Drilled Wlth Churn Drill ' '

F warks: Only 42 feet of 2-—:.nch d:Lameter ‘pipe requ:.red to drill test hole original

‘hloride content was approximately 550 mg/l.

Well was plugged back with cement
195 feet and tested. Chloride's still 460 mg/l after 16 hours. pumping.

. W.L. 3.5 feet below land surface after plugging, .
I..w 62 - WICHITA ¢ GARDENCITY ‘¢ LIBERAL ¢ KANBAS CITY o, DENVER ¢ OMAHA & AMES e 8T, I.ﬁUIE ‘s .AURORA



'Report '.ro.: _LAYNE WE.S_IERN CO- L_C- Ahbearance: 'CLEA‘B_W - -_

' ‘Mangénesé, as Mn - ‘ . QlQ

Orla.ndo Labora.torles, Inc.
P. 0. Box 8025A o Orlando, Florida 32806 o 305 424.5606

WATER ANALYSIS REPORT - ~ ANALYTICAL lABORATORY DIVISION

pae: _ JUNE 29, 1971 Sompled by: _ CLIENT . .

| Sample Number..454 3 . : . ldemific_at.ion: M : s
| o | METHODS S o .

- Twh::c;“'” was amiyud using mlhodi ldoptld from "Standard Methods for the Examination of Wulel' and Wllfownifl’." h.illi ic“!len,. APHA, AWWA and

| | RESULTS | | N
Determination L eem Petermination . | . pam.
Total Dissolved Solids, @ 105°C . YM  sulfate, as 50, IR 30
Total .H.ardne.ss. as CaCOy | j 0'/ o | F.Iuorides, as F - o s _0'?_._
'Calcium Ha;rdness; as CaCO;4 : .__z_g__z_ ‘ ~ Silica, a.s.‘SiOg _ EER ‘ y’o
Magnesium H’A}&n_ess, as CéCOa | | .,,_g_}_z._.. | Coppef, as cn}.’ o o . . 0 0 ‘
Calciym, as Ca _‘ . | _ ' __’_.,._-5_. i Phosphate {Toial), as PO, . ' ‘ | __Q_'z__‘.
Magneslum. as Mg DT . ' ji_ | Color, Standard Piariﬁu;ﬁ Cbb'a.if' Sca'le'- | ma_____

‘ Alkalinity (Phenolphlha!ein). as CaCOy mL Odor o . :. _ - __Q_l,‘____‘_

A!kaliﬁity (_Total), as CeCO:.l o o _iz_'_. - pH (Laboraiorf) I . 7‘5-:_.
Carbonau.e'Alkaiinity,- _;s C;CO;. ' : .___Q_____. bHs 7 | . . BN ) ._ | _.6_!2__
Bitarbc_mate Afkéiirji,iy, as CaCO, : j .._.,_?_E_. Stability Ihdei ' _ | o i _._6!}__ '

__0_.'__ . Satﬁratipnlndek . - a.‘ ,

Hydroxides, as OH

" Carbon Dioxide, as CO; - _LZ:_‘Z Turbidity, Silica Scale = 0
Carbonates, as COy : o : .__Q___ o _.._._._____.._._

Bicarbonates, as H,C'O,; o l. zay
Chiorides, asCl o o ‘/‘b
tron, as Fe : '. : ‘ 0 05-

INSPECTIONS. ANALYSIS, QUAHYY CGNTRO‘I.. RESEARCH . DEVEI.OPMENT IN MICROBIOLOGY, BIOCHEMISTRY & CHEMIS'I’R\'



TEST HOLE [ IPORT

layne-Western Company Inc.

WATER SUPPLY SERVICES SINCE 1924-
TEST DRILLING « WATER WELLS ¢ PUMPS

C~ntract Nam.-.? .Flo_rida Cities Water Company R - TEST HOLE
y o ~ Cne - 371 a
job No. KC 277~C __ Date 29 June, 1971 N —
E ‘ty- . San Carlos Park _ Staté Florida Driiler M- 'M;I.ller . '
L&catioh of Test Hole Fast end of San " Elevation of Teut | |
| arlos Boulevard near the center . | _;_ | Hole - e
of Section 15 ‘ " Static Water L,‘,‘el'A_bgve land surface
E 3 SW_ 15 46-5 ' A T
F L =X Sec of T " Measured Hours After Completion
1. 25-E . Lee CmiFlorida‘ . . . S
| “rom Te { _ . Description of Strata o _ ' Wuter Bearing:
| o | 6 |craysama -
;6 11 Hard rock and boulders . _ _ 1
|11 | 21 | Yellow to orange sand - | |10 |Fair
21 | 30 White sand with soft limerock .| 9 Fair
| 30 38 | Soft limestone rock - . - | 8 [Fair
38 50 Limestone with green clay - | . .  '. 12 {Poor
i 50 | 80 | Green clay ' . Y130 _ane
'80 | 96 | Clay with shell and sand = - l16 |None
96 1103 | Water producing sand and limestone - (Water Sample)."' -7 |Good
L11 126. Compact sand and shell with some clay o . ‘15'.Fair
4‘26 141 | Limestone and shell =~ __ e 15 Fair
L4l | 151 | White limestone - o o -] 10 |Good
151 | 181 | Limestone with some clay o u 30 |Fair
181 | 211 Limestone with black sand o = SN 30 |Fair
211 | 216 Limestone formation (water sample) | N | 5 |Goed
1216 | Total depth of drilling. | | ‘ L
1 o _Water_sample at 103' had dhlorides of‘1200,ppm‘
- w'atgr Bam”pl'e at _216' hadi ‘chloria_es of 1200 ppm

| marke: A 103', pumped 42 gpr. with approximately 28" of ‘vacuum (42'pipe) with
130' of casing pipe at 216' depth, the static level was dbove ground with well
lowing 5 gpm. Pumped more than 60 gpm._ .

Lwnu WINHITA & nnun:m ~TV & lIﬂRHAI a WAMBAR ATV a mEMES & ﬂltAun i ANAEE L AW e AI!‘AA;"A'



TEST HOLE [ IPORT

Lyne -Western Company, Im:.

WATER SUPPLY SERVICES SINCE 1924 .
TEST ORILLING « WATER WELLS » PUMPS

—

ontract Name___Florida Cities Water Company | vest nowe

= : e 4=T1 ‘

Job No_____KC 277-C __~ __ Date_ 2 July, 1971 | | T

[ ity San Carlos Park . State Florida 1 Diled: Miller

Locatxon of Test Hole 1/2 mile north of i} Elevation of Test o

| L.H. 3=71 in San Carlos Develop- . | | g Hole -

_ment area, . - . Static wam Level _ at land aurface |

\NE__1; .15 468 |

| < % S?“ T of T_ _ ) Measured Hours After Compleuo*

. 29E , . Lee (o, Floxrida ‘ S

(r_*F'rot'n To o o Dencripli_on of Strata e R C Whtér-ﬁéd._riﬁ(

.o 8 | Brown sand |

;- 8 11 Two lay ers of rock in sand N . e

{,11 27 White sand medium to fine ' _ o ) { 16 (Fai.

, 27 | 44 White marl rock | o o 1

J744 96 Green clay with some shell o | 52 NOm
96 | 105 | Hard limestone rock | o | 9 |Fai

1105 115 Sand and fine limestone (water sample pumped) - | 10 |Goo

‘115 | 145 Dense gray sand | 130 |Fai:

[145 | 155 | sand and clay = = | - 110 {roo:

'i55 | 175 Sand with some clay and limestone, mixed . o ,26'.Fai1

/%75 | 185 Black sand with clay and limestone | ' | | 10 |Fads

.85 | 200 Black sand and limestone (water sample) = 115 |coo

- 200 Total dgpth of dri;;inq ' ' o ' ' -

L .

_ _Water sample at 115° had chlorides of 475 ppm

‘ _Water sample at 200' had chlorides of 445 ppm

emarks: At 115' c‘lepth with 63" of casing, well pumped 30 gpm with 28" of vacuum
through a 2" diameter pipe. At 200' depth with 63" of 2" casing pum;:ad
wer 60 gpm. _

I W.es WINMHITA o MADREA MPV o (IBCHAL & FALBAS AITU & MEALIFE & Mizaiid - scssia | ;s & sceoi. PR



TEST HOLE REPORT

Lyne -Western Company, Im:

WATER SUPPLY SERVICES SINCE 1924
TEST DRILLING o+ WATER WELLS » PUMPS

TEST HOLE -

hole at 230 feet dopth. _

foot de pth

Livaz

WICHITA o GARDEN CITY o LIBEF!AL‘. KANSAS cl'r'v ¢ DENVER ® OMAMA s AMES & BT. LOWE » AURORA

~~ntract Name___Florida Cities Water Company | T Ho

L —— — _ ' No_5-71

Job No..- KC-277-C Date Sept. 27, 1971 N

| ty__ Fort Myers | ' State_ Florida Driller___ M. Miller

Location of Test Hole .5 miles east of 1 " | Elevation of Test

17.8.41 on Alico (Rock Pit) Road Hole -

| Sstimate ej.ocat.xon in SEtarﬂ‘z‘ I = / Static Water Level About % feet

(ME S‘i‘g— " Sec.._ of T &8 3 d Measured Hours After Completxon
]-_‘__ gﬁi Lea “Co,, FlorLda_ . : _

. “rom To Description of Strata - Water géoring
Lo |9 - _Sand 4
(9 16 Medium Hard Rock 7

L6 | 24 | sand B . 8|
.24 | 43 | Layexrs of Rock and sand | 19 |Fais
{43 | 47 | solid Rock, hard 4 N.Po
47 77 sand with heavy clay. . 30 W.Po
EREE Hard pan layer 2 | None
79 |106° | Lime Rock (Pumped 50 gpm for water sampla) 1 27 |coex
/36 (125 | Lime Rock and shell (light clay color) 19 | raij
L25 |140 Rock layers with clay and compacted sand 15 | Pooy
? 40 157 . | Gray sand with clay : _ 17 N.POC
57 {177 _L:.mestone and light colored clay with hlack sand 20 péb:
177 - |195 Limestone, Loosa granular formation. : 18 [Fai;
35 |205 Limestone and clay 10 ‘P_'OO'_J
205 215 Limestone and clay with black sand ‘Lo | Ppoo;
L5 [230 Clay with some sand ' 15 |Noni
230 _|Total Depth of Drilling '

" ematks: Pumped ¥ hour only 15 gpm wa.th 122 fect of 2 mch pipe cas:.ng in test =

EBstimate yield potential at 250 gpm from 79 to 140



{,..__\E 7 (/-'\)
'@rla.ndo La.boratorics, Inc.
P. 0. Box BOZJA . Orlamlo, Florld'l 32806 . 305 424 5606

WATER ANAlvsfs REPORT ANALYTICAL LABORATORY mws:on \

Report 10: FLORIDA CITIES WATER CO. . appearance: CLEAR | |
Dat_e SEPTEMBER 7, 1971 S Smnpl«?d by: CLIENT \5"_'//
Sample - Number: N Y -){i 1 _ S ldentiticaton: ALICO ROAD. W[’;L_I-_- o "
B - o I : & - 84 PIPE 94' HOLE
: METHODS § mie EasT Wi
Thus waler wis mmlyu vl um\q methads mbyied (ram "vl.\ml,ml Methads fnr lhi' Examination of Water mlll Washiowater,” Latnst lidilmn, APHA, AWWA and
: 'WPCF ,
RESUI.TS
. pnl-rmiﬂ.ﬁoﬁ ' : . . ppm. Dalormmnlion - co : P-p.m.
P .i Total 'D‘isso!vcd Solids, & 105°C : : f/o , Sulfate, as SO S . ‘6

;;l'uial Hardness, as CaCO, . 3 oo - Fluorides, as F o S . d‘;to
a C;Icium Hardhcss, as CaCO,’ _ Z / 6 ) Silica, as SI0; : o ' z f -

Magnesium Hardness, las' CaCOy | . B“ " Copper, as Cu | ,. R o a
‘Calcium, as Ca ‘. ' T | _.86.____. | ._ Phosphate (?61.;:), as Pb. .. . 4 3 o
Maénes’iurﬁ, as Mg ' ) ' 2 I | . Color, Standard Plafinuﬁt Cdi).jl! S'caié B . a -
Alkalmny (Pheﬂolphlhalom) as CaCO. 0 L | Cor - ) ‘ | _ ‘ a
Ikahnny (Total), as CaCO. _ o 29{6 _ p.H (l‘_ﬁ:omior\.p.). _ k S _ . 7;‘
h Carboha!e Alkalinity, as CaCOy : , . O S .. pHs | " - . | - 49

3 Bicarhonate Alk.nl'iu.i:y, " (’..st‘.n,,'" ' z“é ,‘ f;t.qlnululy tidex - | .I_ .‘ é ;(
Hydrbxides,.a.s.Ol-li."' . - _‘.,._Q_.______ Saturation Index . : 7_ | dr
Carbon Dio;cide, as CO. | . _ __/__?___.__ 3 Turbidity, Sitica S‘cqle ‘: o | . o _ﬂ .
~ Carbonates, as‘co_,. a . 0 L o e ‘
' | l.;nic;'zrbonares, a5 HCO, .‘ . . " N -‘?00 —
" Chlorides, as €1 | %
iron, as Fe o ' ﬂ 3,6 .
Mang.macs'(,-',. 0;5 Mn ' ' : 40

Siqnutl:

,' ' Alo mnvun ppm t grans gier galton, divide B lw 17, H
. INSPECHONo, ANMV“'!H QALY CONTROL, RESEAKEH & OIVILOPMINT IN "MICROBIOIOGY, IilL!{I"MIHTNY 3 LNIMIMRV
+



Orlando Laboratories, Inc.

WATER ANALYSIS REPOR‘I‘

P. 0. Box 8025A o Orlandn, Florida 32806 . 305 4245606

ANALYTICAL I.ABORATORY DIVISION

Report 10:FLORIDA CITIES WATEB.C_Q._W Appearance;: CLEAR _ .

. Date; __SEPTEMBER T, 1971 e Sampled by: CLIENT.__ ST 7/ i

: Idenhf:cuhnnALICO ROAD_ WELL i i

" Sample Number: | 475§:2-

WPCF.

- Determinatien

| " Total Dissolved Solids, @ 105°C -

. TYotal H__ardnes_s. as CaCO; |

'ca!cium'Ha'rd_ne.'...s., ;s CaCO4

. Magnesium Hardness, a CaCO,

. Caltium, as Co

}Magn'eéium., as Mg ..

| "Alkalinicy_(Phen'olphthaiéin)_. a5 CaCO;

7 'Alkalinily"(Tota.l), as ‘C"Ia'CO,-. -
_ Carbonate Alkalinity, Ss CaCOy

. Bicarbonate Alk.al:iniw',' as CaC0:.-.'

‘. : Hydroxides, as OH -

B Carbon ﬁioxide. as CO; _

- -Carbonat'es. a.'s‘ cOy

) Bicarbohates, o HCO:;

 Chlorides, as Ci

B l'ro'nl,l as -Fi;

" Manganese, as Mn

' L= 122' PIPE 230" HOLE
METHODS ST milg Basr W E

“This waler was .nnlyud uslng mmhodn -dnpmi from "Snndard Mothods for the tuamfnllfon of Water !ﬂd Wmawmr," mm sdmgn, AmA, AWWA and

RESULTS

p.p.in. , Deteimination - : ' ppm,

200 _ Sulfote, a5 SO, B

_339__ | | Fluorides, as F | ‘ T gﬁ& :

&l6 silica, as SiO; | __?.3“_

_*I/L . Ct-:ppér. as Ctt o ....o-__. |

. ﬁé._._ | Phosphate (Total), as ‘P‘O'gl 1.. = __4:&_

_?8_____ ‘ Colof. Standard P[atinum,Coball Sc"aie “.o_____

< ‘ ~ Qdor : S B

) .Z&. | : ‘pH (laborélory) | . | FZ%___ -
- “—-'o“*_“_— | pHs | . L Z/“‘—* -
- ,{fé..- | Stability index N i | . L A 3“., o

: ,___.o__..._.. Sanraiion In&gu l | -. - E - _44.3“‘_*
/4 Turbidity, Silica Scole | R Js-_.. S |
e T

Signed: ... -

{To mnwrl ppm tor gulm per gallon divldt ppm by 12, I)

lNSPECTIONS, ANAI.YSIS QUAI.I'I'Y CONTROL, RESEARCH & DEVELOPMENT IN MICROBIOLOGY, O{OCHEM!SIRY & CHEMISTRY



TEST HOLE REPORT

Lyne -Western Company, Im:

~WATER SUPPLY SERVICES SINCE 193- -
TEST DRILLING + WATER WELLS ¢ PUMPS ',

\ A

rntract Name Florxda Cities Water Company | YEST HOLE |
-l . . . Nn-‘ . 6-71 . .
| ity Ft. Myers ' State, Florida Drilter___ Mo Miller

Locauon of Test Hole

i on Alico

4.5 'mile's E. of U.S. ! Elevation of Test
(Rock ‘Pit) Road-Estimate| - Hole ..

i y) )
location slp__(.ﬁutﬂﬂma;ALL_; B ' Static Water L‘eVel -
™=y 1{ Sec. 2 of T_AFS , - o

- % - . o Measured . Hours After Completio
N . __Lee Co, Vlorida — e e - et

[ From To . 7 . 7 - Description of Strata S E .j | Water B&u‘i‘ns
o 13 White Sand ‘

~3 | 33 | Limestone, rock = | . po ' Faix
13 43 Limestone rock, hard layers R ' ' . O }E"a'ix
43 | 55 | Limestone rock, medium hard | | 1.2 ‘E‘aix
1-5 _ 75 Green clay w/some rock particles : o Ro boﬁe
76 77 | Black rock oo T 1  None
[ ‘7 82 Clay and sand mixed . o L 15 bone
82 83 Rock iaye:‘:'[ ! S B ' _ D! hone
|3 90 | Clay and sand _ : N . o 7__ None
‘90 |115 Limestone (pump test at 103' - 60+ gpm) ) ) 5 Bood
15 125 Fine ln.mestone material w/sand . R 10 Ppoox
1.5 135 _Sand_and shell, firm n s 0 [Faix
135 146 Sand and shell, loose (Pu!hp_ing test - 65+ gpm) L1 "Bood
. |146 | Total depth of drilling , S o

[

=_emarks.

Two (2) :anh diameter test hole « Two (2) wat-.er samples taken for analysis

R I-TY WHALLITA =« AAGAEA AITY a4 ( IBESAL 24 WARMBAD MITY 4 MEAUED & MitALLA o ARMES 4 BY% i Mifle -  AtimmiEa



Orlando Laboratorxes, Inc.

WATER ANAI.YSIS REPORT

" Report 10: .

Date: . OC.TQBER‘{&:‘ 1971..._. et e L

. Sample Number:._,_,_._ﬁa 53:.1 W.,I.A,,A.ﬁ. ~ ..M__.'..H.-..._...-___l.._.‘.. .

WPCF,

Détermination .
Iotal D_issolvéd So’léds, @ 105"C
| Tojt;ﬂ Hofdr\css; .i;:rCJCO‘-.

: &al;ium Hardness, as. CaCO.-.. _
- Magnesium Hard"ne_ss. ;s CaCoy

: Calcium, as Ca

' Mégnesiuﬁw, as Mg

‘ 'Alka'li'nity (Phenolphthalein), as CaCO,. ‘

A.Ik-élinity (Total), as c;col. o
* Carbonate Alkalinity, 8s CaCO‘;,l
lBica.rbonnlé Afkniini!y. as CaCb:.
Hydroxides, as OH- o
.Cé;’bon Dioxide, as ':C'O-,g '
Carbqn{iles,‘ as CO;;
Bi;:arbonaiés. as HCO},
Chlorides, as CI |

Iron, as Fe

Manganese, as Mn. .

P. 0. Box 8025A e

FLORIDA CITIES WATER CO.

Orlando, Florlda 32806 ™ 305 424 5606

ANALYTICAL LABonAroRY DIVISION

ME'!'HODS

RESULTS

©oppm. Detarmination

7/0
360

~ Sulfate, as SO,

Fluorides, as F

'? .7.0._._ Silica, as 5i0,

_.90__ ' Copper.las Cu

28

.__a_ . Odor

264

pH (Laboratory)

- a . . pHs

2604
nou.._,_ | * Saturation Index
/8
-
S22

L7z
4.0

4.0

Stability Index

Signnd:

* Appearance: CLEAR_ .
Sampled .by CLIENT

IdenhhcahnnALICO #1 61' PIPE 103’ HOLE
' 60 GPM

Phosphate (Total} ‘as PO,

-7/

46 mitg Ee-" *‘/I

This water wos analyzed using mclhods atlapied (rom "Starlard Mt lhoch for the Examination” of Wale o and Waslowall.r" Lateat Edition, AFHA, AWWA and

33

08D
23
9.

28

: __Z_;,._.. ’ Color. Standard Pla#inum Cobalt Scale o —

O ..
28
b8
& /

Turbidity, Silica Scale O

- s s

f Clu‘lmst

{tn oIV 1 o i now e mlltm uhvu!l P hv ALS I)

INSi'lCIiUNJ ANA[YQIS (JUMI!Y COMERCN, i SIARCH [T Vllnf'MlNl IN M!(NGIHII)IH(-Y Illﬂ(lllMHlﬂV A (IllMl'aiHY



Orlando Laboratories, Inc.

P. 0 Box 80254 o Orlando, Flot‘lda 32806 . 305 424 5606

WATER ANALYSIS REPORT ANALYTICAL I.ABORATORY DIVISION

FLORIDA CITIES WATER, CO.

Report to: .
OCTOBER 4, 1971

Sample Nymbef:_q_.“_-ﬂ&59::3.‘_-.;

Date:

3

Detsemination

Totel Dissotved Solids, G 105"C .

- Total Hardniss, as CaCOy

© Calcium Hardness, as CaCOy

Magnesium Hardness, as CaCOy

Cékium,_..as Ca

: Magnesmm as Mg

- Alkalinity. (Phenoiphthalem), as CaCO .

Alkalinity (Total).‘ a5 CaCOa

Carbonale Alkahmly. as CaCO. -

| . Bncarbonale Aikahnny, as CnCO. -
- Hy{droxidqs, as OH
Car_t‘:on'Dioxide', as.CCl)g .
V'Carbonat‘es,' as (fO;‘; -
* Bicarbonates, as HCQ;

Chiorides, as €I

tron, as Fe

- Manganese, as. Mn'.

(fo converl ppm lo groml per gallon divide ppm by IJ‘ LI

- Appearancg C LEAR

Sampled by: CLIENT _

'4 7/

ldenhhcahonALICO #1 .. 61' PIPE 147 HOLI
- 70 GPM ‘f&" ST "‘"H

METHODS

p.p.m.

ger .

20

- This wal.r was amlyud uaing mcihodn ndapted from “Standard Methads for. Iho Examination of Water and thwalur.”- lmn Edhlon, APHA, AWWA and
WPCF I ‘

RESULYS | |
Delarmination ' R , L p.p.m,

Sulfate, as SO,
Fluorides, as F

- Silica, as SiO:

Coppen;,‘ as Cuv - S . a e
LT S -
: Ph05phaie (Total), as PO. 4\,

Color, Slandard Plallnum Cob%li Scale o .
'Odor' .' ‘.  -0
| pH {'i.abora!_dry.) - .
e o 67_
-Stahility Index L o
B Smumli;n; ificlt.;x -

TQrbidiiy.__Silita Scale “ o : R ﬂ

Signed: )

: Chemisl ‘ T "‘ *

INSPECTIONS ANALVS!S, _QUAI.ITY CONTROL, R'ESEARCH & DEVEI.OPMENT iN MlCROBlOlOGY. BlOCHEMISWY & CHEMISTRY



TEST HOLE REPORT

- layne- -Western Company, Inc

WATER SUPPLV SERVICES SINCE 1924
TEST ORILLING o+ WATER WELLS ¢ PUMPS

“ ontract Name Florida Citles Watg;:_, Company B : S T_‘S‘l‘. HQI;B
N KC277-c T oo igoets, 1071 || Ne—TT
ity Fts MYers' , . State Florida - Dri.ller'-M‘ Miiie:_c"'
lo‘éaﬁ’on of Test Hole Six miles E. of U.S. ! Elevation of Test “

/ L on Alico (Rock Pit) Road. . 1 Hole

h:mm.t__tg__ggwua__&mmc.)_ 4 Static wgm Level .

NE 3 _SE_Y Sec._6..of T4 4Q§____._,

L. 268 _Lee  co, Florida _ ol Meast.:red- — H"“" Aﬂ"‘_' _Compléiid
¢ From To | Description of Strata Water Bearin|
.. 0 13 ‘| Surface sand ' '
113 47 | Hard rock w/sand layexs
Y] 57 | Clay w/shell and rock v

57 89 Clay
i 39 109 | Limestone formation, hard
109 119 _Limestone and shell
‘19 | 129 | Lime rock w/shell and sand
129 139 Lime rock w/shell,’ black rock and sand -

739 169 | Gray sand

.59 199 | Limestone material in sand
199 219 | Limestone sand w/black sand
19 239 Black sand w/some-green‘élay color
239 259 | Black sand w/fine limestone mixed |
559 300 Green clay w/black and white coarse sand
. emarks; Pumped two (2) 1ndh dlametar hole one (1) hour at 15 gpm with

147 feet of caaing pipe in test hole. ' _
" Lwez WICHITA & GARDEN GITY » LIBERAL » KANSASCITY ¢ DENVER ¢ OMAHA ¢ -AM.'E‘S.‘- s:-r.‘Louus . .Aﬁn.dhk



Lo o
E Y ;
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Omla.ndo Laboratories, Inc.

WATER ANALYSIS REPORT

P. 0. Box 8025A ™ Orlando, Florida 32806 ® 305 424-5606

ANALYTICAL _'LABORATO_RY DIVISION

': Report 1o: - FLORIDA CITIES WATER CO.. ~ Appearance: CLEAR :
Dote: . SEPTEMBER 24, 1071 _ . __. __  Sampled by: CLIENT - 7 -7 /

' Sample Number ________ 4831 -

dentification#3 - ALICO 43 WELL - -

' 61' PIPE 103' HOLE 60 GPM
- METHODS é Mnf; “EANTe Wy

" This water was analyzcd using mnlhndl adapted from "S!andard Mothods for the Examination ol Water and Wnlowamr,"‘ mon Edillon, APHA AWWA' nnd '
| OWPCF ‘

Potermination

- Total Dissolved Soiids. o 105"C

Total Hardness, as CaCO;

Calcium Hardness, as_CéCO;; j

Magnesium Hardness, as CaCO,
- Calcium, as Ca
- Magnesium, as Mg

 Alkalinity (Phenlphthaléin), as CaCOx

Aikalinity (Total), as CaCO; -
Carbonate Alkalinity, as CaCOy .

Bicarbonmé Alkalinity, as Ca’CQ—.'

. Hydroxide;. as OH
-~ Carbon Dioxide, as CO.
* Carbonates, as CO,

Bicarbonates, as HCO,

Chlorides, as Cl-

Iron, as Fe

- Manganese, as Mn

RESULTS

C ppame - Determination . | : 6.pim.
- HYUr Sulfate, as s, 12 “
3/3 | 'Fluqridus, gs_F a ' - 4.”0- '
L2322 Ssiica, as S0, ‘ - - /7 - _
. ?6~ " Copper,asCv R o .. /. ‘
89 _ Phosphate (foa), as PO, - E al_
E3 _ Color, Stenderd Platinum Cobelt-Scale A iy
_Q___f Odor o L _. O
2726 . o (Labﬁralq;y) S o A Z
o w b8
2lb Stability Idex | SR S 6'6‘
. Saturation, Index ' _' ST Ao‘/ .
3 Turbidity, ISilico‘lScd‘lc o 0

732
72
Qb0

‘ Signe(li;___ /(&_r( ( #

(To convori ppm to grains per gallen, divide ppm by 17,1}

INSFECTIONS ANAI.YSIS, QUALITY CONTRO[, RESEARCH & DEVEtOPMENT N MICROBIIOI.OGY BiOCHEMISTﬂV & CHEMISTRY



‘ Samble Numbe_r-

Orlando Laboratories, Inc.

P. 0 Box 8025A e Orlando, Florida 32806 . 305 424 5606

WATER ANALYSIS REPORT ANALYTICAL '_LABonATonv DIVISION

Appéarancc: CLEAR P

Sampled by: CLIENT 7' 7 /

' udem.f.m..mALIcoﬂ 145' PIPE . 300' HOL]
- 3GPM 4 Mie En.'r sy

Report to: JS‘LORIDA CITIES. W.AT_ER,- CO,. .

OCTOBER 4, 1971 SN
4859-3 |

Date:

METHODS

7 WiCF.

Total Dissolved Solids, & 105°C -

" Total Hardness, as CaCO;

T

~ Calcium Hardhqss. as CaCO;
o Még’nesiuni Hardness, as CaCO,
Lo Calcium, a§ Ca |

o Ma_gnesiuh. as Mg

| Alkalinity (Phénolphthaiéin). as CaCO;;

Alkalinity {Total), as CaCO;

) Carbonéle Alkalinity, as 'CaCO:.

Bccarbonme Alkulmily, os CaCO.

Hydromdes. as OH

' i Carbon Duomde, as CO;,. Co

Carbonates, as _Cd-. _
Bicarbonates, as HCO,
Chlorides, as cl

iron, as fe .

" Manganase, as Mn

53
/[Bo__

/20 __
60 _

L

/'/__._

/zy
20

{70 ccnveﬂ POM 10 Yraing poi gallon, divide ppfiv by 17, I)

Stability Index

Sulfate, as SOnl

Fluorides, as F

- Silica, as SiO.

Copper. as Cu

: Phosphaie (Total) as PO,

Color,' Standard Platinum Cobalt Scale

Odor
pH (Laboratory)

pHs

Saturation Index

Turbidity, Silica Scale

This water st amlym:l using mo!hodl cdopnd from ‘Slnlndard Maihods for the Examination of Walar snd Wntewam." Latest Editlon, APHA. AWWA md
RESULTS
Determinstion pp.m. Datermination . ppm,

/Y
10

42

24

J

26
=l

23

e —

INSPEC'NONS ANALVS!S, OUAI.ITY CONTRDl,_RESEAﬂCH & DEVEI.QPMENT N MICROBIO[OGY BIOCHEMISTRY & CHEMIS‘IRV



TEST HOLE REPORT

WATER SUPPLV SERVICES SINCE 1924
TEST DRILLING « WATER WELLS + PUMPS

Lyne Western Company, Im:

~tract Name Florida Cities Water COmpany 'I"!s.'r..HOI.E
: 1 No 8-71
'b'-NO- KC 277""c . . Date 14 Oct- '] 971 .. . :

I’ .. Ft. Myers State Flprida Drilier 5S¢ I+ Boxen

ication of Test Hole

Corkscrew Grade Road Elevation of Test

% t of Estero" TR ‘- | Hole__

| 25 o
; R oo Static Water Level : — _
; . ec. 25 458 : . :
! ""% % Sgc__ —of T, o, Meaaured Hours After Completion
| 26E lee ' (o, Florida , _ S
tm | To - " Description of Strata Water Beariog
. | 11 | Surface sand o
,g** 18| Hard rock - -
| 39 | Lime rock containing shallow water 21 - |Fair
' 86 | Clay {47 __|None_
144 Lime rock - water bearing |58 |Good_
174 | Limerock w/heavy clay and shell 30 |Poor
180 | |8

Black sand .

Fair

r rarks:

8-10 inches :.f vacuum

™wo (2) mch d:.ameter test hole pumpa good at 60+ gpm. w/onl.y .

Lwhao WICHITA » nan'm:m ATV & IIAFAAl & KARSARAITY 8 AENVER ® OMAMA &  AkEe i BT LAINE . AiiBAaBba
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Orla.ndo La.bora.torxes, Inc.

WATER ANALYSIS REPORT

Repor to:

PO Box 8025A e Orlando, Florida 32806 o 305 424- 5506

FLORIDA CITIES WATER CO. ,

© Appearance: _.

oste; _OCTOBER 6, 1971

-Sample meber-_ 4883

MIETHDDS .

ANAI.YTICAL LABORATORY DIVISION

CLEAR

Sampled by CLIENT .

Identitication; '

" CORK SCREW GRADE
2.3M. E. US 41" ‘
41’ Plpe-IOO'Hole-4OGPM

This wmr was mu!wu:l uuinn mollumh minmml lrom “Stagelard Methouds for the Ennmin ufml of Wnor nml Walrewnnr, lniosl Eclilkm, APHA. AWWA and

WPCF,

Datermination

Toial Dlssolved Sollds, @ lOS“C :
Iola! Hardness. as CaCO.

‘Calcium Hardness, as CaCOy ‘.

| Magnesium Hardness, as CaCO.w .
B Caléiﬁm, as Ca
‘ .Ma'gnesium, as M.g"

Alkahmty (Phenolphtha!ein). as CaCO1 R

N Alkahnuv (Total). as’ CaCOw -

Carbonate Alkalinity, as CaCO, o '

' Bicéfb’onére Alkali;lity, as CaCO,

- Hydroxldes, as OH . B

Carbon DlOXIde. as CO

" Carbonate;, as CQy
 Bicarbonates, as HCOy
' ChIOrid.es, a"as tl |

. :lr;:n-,lés Fe

. Manganese, as Mn |

('I'n com.-arl P Yo Gralig per g«!lon divide ppm by 17.3)

p-pm,

. / 100

B
3/8__
Ao

122

F6_

* Suifate, as SO,
. Copper, as Cu ‘
Odor.

. pH (Laboratory) - .

Stability Index

- Saturation index

: 'Signe‘d:‘ .

e

 RESULTS

Delermination

Fluorides, as F -

Silica, as S0y

Phosphaie (Tolal) ‘as PO.

pHs

" Turbidity, Silica Scale |

SR N ¥ ol
R~
U __““:0_‘__‘“__“__ .

LY

. Color, Siandard Plahnum COba!t Scale ‘

ppm

Ry .

J

A3
b7
Y

e

Do et e m——

e e —

i e

el s i v

E lNSPEtﬂONS;,ANAI.YS]S QUAlI'I'Y CON‘FROI. RESEARCH & DEVELOPMENT lN MICROBIOLOGY, ﬂlOCNEMlSTRY & CHEMIS’IR\’



i - .Manganese, as Mn-

Orlando Laboratorigs,_lnc.

P, 0. Box 8025A o OrIando. Florlda 32806 . 305 424-5606

WATER ANALYS!S REPORT

 Report t0: . FLORIDA CITIES WATER. co. _.
_OCTOBER 6; 1971 .

Date:

" Sample Number:.__ 4883-1 - | e’ e

METHODS

ANALVHCAL' I.ABO_RA'I'ORY DIVISION

App'c.esrancc-. CLEAR .

CLIENT = &~ 7/

Identification: '#) CORK SCREW GRADE . .
9.3 M. E, US 41 3 '
57 Pxpe-184'Hole-GOGPM -10"Vac.

Sampled by:

This watot was analwod mhag molhmh ulnplml !rom Smnlnrcl Meilods for tho Euummulfnn of Wator and Wnnawnlér. " lalesy Edllfun, APHA AWWA md

WPCE.

RESULTS

Detarmination ppm

J220
4je
3_4/2
. . 737

- “Magnesiun;\'. as Mg | - - 3 -—36_

fotél Dissolved Solids, @ |.05“C‘ ..
- Total Hard'ness:, as CaCOy
Calcium Ha}dness; as CaCO;; '
Magnesium Hardness, as _CaCO;.

Caicium, as Ca

~ Alkalinity (Phenbi'phehaiéin}, as CaCO, 0
Alkalinity (Total, ds CaCOy | 230
Carbonate Alkalinity, as CaCo, | O
Bi'carlbonatg Alkalinity, as CaCOy ' 230

. H?droxides, ;a's OH o 0
. Carbon Dioxide, ‘as‘ CO.e
| Ca.rbonates, as CO;.:..
Bicarbohates, as HCQ;. |
Chlorides, as Cl

iron, as Fe

INSPECTIONS ANAI.YSIS QUMIW CON!’ROL RESEAﬁCH & DEVELOPMENT lN MICROHJOIOGY

Sulfate, as SO,
\ Siiica, as Si0,

- Phosphate (Total) as PO.

‘Cofor. Standard Piatinum Cobah Scale

Odor - 3

Determination p.pm.

é8
“ -.,50._‘_

o
__/_J.'L_ -

Fluorides, as F

Copper as Cu

pH_(L_aborarory)_ o 7 9( e

pHs . o R é/

| 40
.,,.4_ 7

Stability index

Saturation Index

~ Turbidity, Silica Séa'lg s . ' ) ; _am

o ———————— ———
ot e e s o e

PR A

‘.\'E'M_is_r‘nv & CHEMISTRY.



T

July 1, 1971

‘Floxida ctties Wate: COmpany'
Sarasota,
- Florida

. Gentlomons

TEST DRILLING IN TIE
ESTERO, FLORIDA AREN

Two 42) tosot holca ware drilled on a tract of land upon which

. Florida cities Water Company obtainod an option to purchasa.

One (1) test holo was located in the soutliwpst cornor of this
tract and one {1) test holo was located in the northeast cornor
of this tract, Doth tecst holes ponatrated tha upparx sandatonn

unit present in tho arca and woro continued into the uppex ‘

An'nawthorne formation whxch was identified. Thae dalinoation o

character;st;c formation botwoon thasc two (2) aquifor units was
black sand encountered from 176* to 201* in both test holes. '

Upon passing thia sand, and entoring tho top of the upper naww o

thorne limestone, Artesian hoads ware encountexed. Tho £low

 .£rom these wells increased as a ponatration incroaged in the lime
‘rock. ' Tho upper Hawthorne' formation wigs approximately 60* thick |

in this axca. Tho piozometric hoad would bo approximately 10°

~ above land surface. Partial chomical analyaia.parformad by Mr., -
- Roland Hahn, showed that chloride content was in excoss of 500

parts per million. - The water was unusable for its intended. pur- A
pose and Mr, Marvin lMiller was instructod to coment tho wells back
to approximately 200° depth and again test. Tho £irst attampt at
cementing well No. 1 was not succesaful in that tho nrteaian head

‘was not shut off in the lower formation., After a short: pariod of

punping, the chloride contont xromainad the samo as bafora. He

" then procceded to wWoll No. 2 and cemontad the lower portion of this .

woll, The comont plugging appaared to bo succosdful in that the -
static wata: Ievnl wag roduced to a laval of 3 5' bolow 1nnd zu:faca



Flox ida Citios Watex Company
Paga = 2 =
July 1, 1971

prior to fhd commanconont of punping, Ovar tho wcekqnd'on Juno:ZG
and Junc 27 of 1971, Test Well No. 2 at Eotoxo wos pumped for at
least gpixtoon (16) hours and a wator sample submittod to Orlando .

N Laboratories, Inc., for annlysis. The rosults of that annlynia and

tha laboratory raport is attachod for its information. Although
-chlorides wera roducod approximately 100 parts per million by the
ccmenting action, apparently tho black sands in the lowor portion _
of the sandstone aquifor unit arxe still carrying conaidorable e
amounts of high chlorido wator. :

TO concnt the woll back to the 125 to 150' rango in depth would : "
sovarely limit the potentinl yicld of wolls at this location., It -
is doubtful that wolls with o capacity in oxcoss of 100 gallons

- per minute on a continuous ‘usa basis could ba obtainad.-

It iu, thcrafore, reconnendod that this site haa littlo potontial
usa as a watexr supply to Florida cities wuter COmpany Tha axponae
of further testing and davolopmont is not warrantad and unlags the
land has boneficial uso for othar purposos, it is suggouted that

the option bo allowad to axpire without further water supply taating.

The invoica prica £or camonting shown on Mr. Marvln Millor B Invoico
- includes cementing these wells back to land surface which han alroady
" baen instructed for him to do. Mr. Marvin Miller is proceod;ng on -
a second tract of land cast of San Carlos Park for explnratory purn;
poses -of a potable wateyr supply auitable for use, _ '

Roapectfully auhmithnd.

. carl E. Nuzman, P.E.
: HydrOlOgy Congultant
Layno-wbate:n CQmpany. Inc.

P

Enclosure



hu»un yuuLIl; ann_--‘"“

Locamrcn DFGCRIPTION ;'

”'ﬁcnsxud
- DIAL

"“ﬁNo 1

2/11/71"

y LS

.2* I

CFsS IIIG
‘Da ?’i‘ll

. 89;__

'."‘"

'.3 ;L_‘P’IH

u._m by

‘f‘. LL

¥

-PH

DTS S T

Cape COral Water Treatmcnt Plant Lahoratory

RE I X VT

;7-411:

270 -

314} -

a.]ca.na.

EUS S

} 248

80

.ENO._L

,12/25/71j i

89

{2§§§;'

7.3}

2712 |

304 |

fﬁo1=1;372)11/?i-'

61 4]

.?7;?2;

a6

 No. 1-a 2/25/71” '

2"

120

200 -}

f3so

ee. uéaaows No. 2

162

238

7.2

268 |

110

60

een‘Meaéows NO;*Z;A

23

i ———
- X

.50

7.2

238 |

250 |

22

228

30

Ho 3

7.4

284

. 282

‘88

104 .

110,

ﬂen Feadows No. 3-A

21

50

2.2

214

212

10

204

20

Well WY 10-465-263

7.2

212 }

232

34

198 -

65

5rﬁ;we11 sk 25-455—26E

7.4

188

-_-.2];6.‘-_ i

12

204

. 45

Lo WEII ’SE% 14-465-26E '

7.0 |

218

242

12

230

30

r. Well SE% 35-45S-26E

234

250

12

238

35

iow1ng well

KWl 9—4ss-zSEr "

] 1000

1180




TEST HOLE REPORT

{ayne-UWestern Company, lm-.

-WATER SUPPLY SERVICES SINGE 1924~

\ @”

TEST DRILLING '« WATER WELLS » PUMPS

¢4#\
* atract Name__Green Meadows projact TEST MOLE |
" " N o d and 1-A °
'ob No.____ GAC. Utllltles, Inc. Date February 25,197. |
7‘}. | _Lee C6unty . State_ FlOX ida | _Dﬁﬁefﬂﬁ:\%in Millﬁf
,peation of Test Hole .. - ; G Elevation of Test - -
?irthwest Corner of Area TR R Hole
_ : v StntlciWater Level 22 7; éﬂgé lltTO l =
I'W_1 SE y's , 10 T 45 S Static Water Leve :
| —"}‘ v See of T . Measured 100+ . Hours After Completior
i1 26 E Lee Co,, Florida - . D
|r -‘rom. - To , _ ' 'ancription _ot‘ Strata Wa_ie_r Bearing
0 " 6 | sandy Soil | 6
16 9 | Marl rock and sand . 3
‘9 | 19 | Rock_ | 10 )
"9 .39 Marl rock and sand, hard - 20 [Goo
|_9 55 | Limestone rock, with clay and sand =~ | = |16 | Poo
<5 75 | Green clay with fragments of shell g ' . lao  ._'"
1 5_| 88 | Green clay and shell o ' o SN b+ 2
88 89 | Sandstone, hard | 1
les | o1 Yellow gravel and sand 2 |[Fai
91 | 101 | sandstone, shell and ‘coarse sand | | 10 | Goo
|1 137 Shell, coarse sand and sandstone layers = ]38 |coo
L37 153 Coarse sand, less shell and dark clay color 116 |Goo
"3 163 COarse sand, shell with 1zght clay color " |l0 |Goo
i.3 | 194 | Soft limestone ' ' " 131 |Fai
1"4__| 224 | clay and shell 30 | Non
14 | 240 | clay with some sand mixed l6 |
240 - Total Depth Drilled
f}g'o Test (Well 1-A located 2 feet from No, 1 was the sama to 61 feet dapﬁh.=
’S“t*weli“ﬁc:’ml“‘hm}rﬂtameterﬂpt Sufoat—depthy=

Kemarke: Gogt pumpad 2 hours for water sample at 60 gpm, full capacity of punp.
| Teat We1% No. _l-A has 2. inch diameter pipe to 40 feet and 61 feat of

»le depth.

Test Well No. l~A test pumpad 1 hour ‘at 3 gpm for water sampla. |



TOPEKA
KANSAS

THE KANSAS STATE DEPARTMENT OF HEALTH
DIVISION OF LABORATORIES _
Environmental Health Laboratory

801 Harrison Stxeet 66612

E 0. LYMAN, M. Dy M, P, N, Lo | .
Director of Healih ‘ : ‘ May 26, 1971

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

Attencion: Mr Nuzman
Dear Mr. Nuzman:

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

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

No,_z GAC Tgst Hole No. 11, collected 5= 3-71.

% *. %* " "
No, 1 S JNeg 2
: pH . = 7-3 l 703 ) .
Total Hardness (as CaCOy) = 326, mg/l -~ 262, mg/1
Calcium (as Ca) . u 104, mg/1 69. - mg/l -
Magnesium (as Mg) . = 16, ‘mgl/l . 22, wmg/l -
Sodium: - 45, mgll 50." . mg/l
Total Alkalinity (as caco,) = 276, mg/l 250,  mgll
Chloride - 88. ‘mg/l . 60.  mg/l
_Sulfate .= 18. mg/t - 33, ‘mg/l
Nitrate (as NOy) - 1.8 mg/l 1.5 mg/l
Fluoride - 0.4 mg/l 0.6 mg/l s
Iron. - . 0,38 mg/l 0.38 mg/l
Manganese = 0,00 wmg/l = 0.00 mg/l
Sincerely,’

Nicholas D. Duffett, Ph. D,
Director

Moo £ m&y;
Howard A, Stoltenberg, M.A.
Chief, Water chemistry Section

HAS:glb



TEST HOLE REPORT

Mne -lestern Company, Inc.

~WATER SUPPLY SLRVICES SINCE 1924
TESY DRILLING o WATER WELI.S s PUMPS

 TEST HOLE
No.2 ana z+a ‘

Contract Nan]e Green ‘Meadows Praject

‘wob No._GAC Utilg',t_ies,' Inc, : Dnt_eFebruary' 25,197]
ity Lee county o _ State. Florida Duller Marw.n MLllar
ILocation of TeSt Hole ____ 1N Elevation of Test

mt_h__cﬁnter of Area_.. .. — sy Hole : e - —

S — = Static Water Level _LO_Lﬁﬁm(ﬂQ.
- NE 3 __SE K Sec..23 _of T_45 S 7 static Wate Level 5.16 No.
. : Meaaured

L_, 26E ., _Lee (o, Florida A ° _
_From To _ co _ Pgacriptidn of Steata ) | R _ ,"'\_}Vate_t Bearin
|70 | 11 | samd o — 11T
, 11 | 15 Rock g . ) 4
15 25 | Marl with clay ' | S 10 |
25 { 29 Very hard.marl _ | 4 |rad
.€,29-= 50|  white maxl o : - e N '21._GQC

50 | 51 | Hard pan (very hard) ey iNen
| 81| 61 Sandy clay, light color '_ .+~ 110 |Norx
61 | 63 | Rock . o e
{63 73 Limestone, firm . _ | R 5 10 |Goc
73 | 85 Limestone, soft T o R 12 |Fai
;85 | 87 | Rock, gray in color . L o | 2 |Nor
L.87 | 97 Limestone, loose o S s | 10 |Goc
-y A 98 _Rock., hard S : - RN . _lﬂﬁohé
| 98 |l28 Sandstone with hard and soft layers co e 30 |6oc
128 143 Cog;se sand and shell -~ o - 115 .Géc
L .43 | 160 Fine gray sand - - N 117 |Fai
160 | 175 | clay. L 115 |Nor
75 [ 184 | Sheil - R T e rai
184 | 234 _Shell rock w:.th nome clay o | s0 |rai
134|238 | clay s | - R 4: Noﬁ

| eoaarks: Test Well No. 2 has 2 mch d:.ameter pipe to 162 feet dep?:h. _
- Pest pumped for 2 hours for water sample at 60 gpm, full capacity of pump.
Test Well 2«A has 2 inch’ diameter pipe to 23 feet depth and 50 feet hole

lwdz Tﬂ.aE“.PB@Pﬂémf-%} .hour, for water sample at 60 gem, full capacity of pump.

B & MRA AL



"TEST MOLE REPORT

W] 2y -lestern Company, Inc.

WATER SUPPLY SERVIGES SINGE 19524~
TEST DRILLING o WATER WELLS o fUMPS

wﬂﬂthame ' Green Meadows Projact : | TEST HOLE

Jo No.__GAC Utzlxtxes, Ing. o Da tFebruary 15 197ﬁ _Nm— and 3'A_:

u __Lee_Cantv 5 e State__ElQ_:_;,@_é\_,_,__ Dnﬂer Marvm Miller
:cauon of Test Hole ' ' ' \ Elevauon of Test - | o

) ortheast Corner of Area : 1T Hole

j N — T2 Static Water Level 12:60_(No, 3)

B3 NE 17 Sec. 29 _ofT 438 , static Water Level 7.00 (No.

b o o . 3 _ , Measured. + ' '

| 27 E - Lee o, _Florida — _ —

Fom To { - L _ i Denctiption.of Strata | . o .- S "Wnter.Bear'ing'
.. | 29 | Brown sand R ' e
b | 29 leestone, wataer bearing rock _ o110 | Good
i | 31 | Rock R

31 | 49 Limestone, light to dark clay eolor - - ' . | 18 |Good
i‘ 159 | Limestone. énd elay ., R “,- '  - .} 10 |Fair
§§ 1 75 Lxmestone. clay and sand - '-l; ﬁ'  ~- [r”7”l6' Fair
ﬂ , 85 __ "Lihies____.._!:;g_!l;ts_._sand and ghell e 110 Go0d
35 | 95 Limestone and sand B : S 10 [ Good
{ 110 | Limestone and shell, yellow in color R R A & GOﬁa
lo | 111 | shell rock, harda S e
1~ | 158 | shell and sand o s ] 47 ] Good
o | 169 Sandstone with sand in layers e 1y ood
50| 208 _sand_and clay with trace of ahell e 139 [ Fadx
L 218 Sand and clay ‘ ' | " -[: {;”*',~f(_f 10 | Poox
8| 235 sand and clay, vezry soft * | 17| None
3o 239 | Clay - o P R
30 | -—=~ | Total Depth Drilled o = e

. of Test Well 3-A located 2 feet from No. 3 was the same to 50 feet deth

Tast Well NO. 3 Ras iﬁﬁﬁf?ﬁﬁﬁﬁwt6?“§T§H“fnﬂmtﬂ-raut*&n~deptu.-
Tast pumpad 2 hours for water sample at 60 gpm, pumMp capacity. - :
. Test Weél §o.;3-a has 2. inch diameter pipa to 21 feet and 50 foot hole S

1 arkes

Teat pumped 3 hour for water ‘sample at 60 gpm. pump capacity._‘.'~-

LW.62 WICHITA & GAADEN CITY & LIAFAAL o HANGAR CITV 8§ DEMVAA 6 AMAMA & ALMESE o B% 1AL - AlIDANL



TEST HOLE REPO

RY

(ayne- -Western Company, Inc

WATER SUPPLY SERVICES SINCE 1924

TEST DRILLING s WATER WELLS o PUMPS .

sntract Name GAC Utilit ies . LINC. . '['EST HOLE

o} ‘ - - g . A . . -. l . " Nn 4

o' No. Green_Mcadows : - Date April 1971

} - Ft. Myers _ ___ State_Florida | petier____ M- B. Mille:.
>cation of Test Hole _ : '» N Elevation of Test

. : - Hole

| 34

Static Water Level

o | Measured Hours After Cbmﬁleﬁén
273 Lee Co,, __Florida - ; ) s

F-om To . Description of Strata -Wite;.ngaki;z_g_'.
L & | Light brown sand o
1 Hard pan layer
L |27 sand and shell
7. 29 | Hard shell and sand
ﬁ_ 36 | White sand and shell
6 | 41 | vime rock - hard
I 50 .

'Wh;te sand and,sheil

Location temporarily abandoned - due to difficulty

]

;lmmm Lost one strxng of tools at 50 feet
tools. Casxng pipe locked to rock’ hy sand wedga.

IETYTS MAILMLIiN A a P A mmskl MBS o L e A - id 4 mkde A MRLEEE s sl

Aamem & maamiaa i L mwd . oeas

Sand would heava in casan and wedga
Lost str;ng of casing pxpe.



Q‘_m

TEST MOLE REPORT

Lz Jﬁe-Wesfem Company, Inc.

WATER SUPPLY SERVICES SINCE 1924

© TEST DRILLING « WATER WELLS o PUMPS

#‘ﬂntréct Nan;e GAC Iitilities, ‘In'c. ' TI':S'l" Hg._g
;ob No. Green Méadoﬁs Date May 1971 | “" — ll._- |
EEY' Ft, Myers “ -','Smt Forlda ihﬂhrf M-E Miller
Edca;tion of Test i{ole West side of | Elevation of Test | ' | |
[ pad. 300+ feet south of section . " Hole

_3% Static Water .I@vﬂ

borner'marker.

B} _NE ) Sec 33 of T_ 433 ___, Measured Hours After Completio
g 26E Lee ' Co, Florida ‘ : T T
rf “rom To | Description of Strate Water Beanm
! [} 15 sand

j”S 19 White marl rock - hard "

.9 | 27 | Lime rock and marl

sz 45 | white marl

i,S _ ag_} lClav and shell

82 | 1o8 Loose sand and limestone

ﬁ 8 109 'Lime rock - hard

109 | 120 | shell and sand

i o | 130 | sand with some shell

130 138 Lime rock with sand layers -

y8 | 148 | Lime rock with shell and sand

8 | 149 | sandstone - hard

.29 | 155 | sand with trace of shell _

L5 | 165 | Layers of sand and sandstone - hard .

165 203 Gray sand’ o

§ 3 | 221 Limestone and sand .

221 241, Limestone with shell and sand

§ 1 255 ‘clay with trace of shell

155 ‘Total| Depth - | '

Lmarks: Installed 2-inch diameter caaxng Wlth drive shoe to 130 feat._

_ pumped well at 45 gem for 2 hours and collected water sample.

Test



YOPEKA
KANSAS

THE ANSAS STATE DEPARTMENT OF HEALTH
DIVISION OF LABORATORIES :
Eavironmental Health Laboratoxy
801 Harrison Street 66612

ED. ;YﬁAmIA\ Du i PN, " o : o ) . )
. - o - ) . May 26, 1971

Dirwctor of Health

Layaé Western Company, Inc.
1010 West 39¢h Street
Kansas City, Missouri 6#111

Attention: Mr Nuzman
. Dear Mr. Nuzman:

o Listed below in milligrams per liter are the results of chemical
- analyses of two samples of water collected in Florida. The aanplel

nay be identified as follows:

No. 1 GM No. 1 240° Hole. 89' pipe, coilec:ed 4-30—71-

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

o L % B * % %
No, 1 g No, 2
pH. - 7.3 S S
Total Hardness (as 0800,) = 326,  wmg/l 262, mg/l
Calcium (as Ca) = 104,  wg/l . 69. mg/1
Magnesium (as Mg) ¢ = 16. mg/l 22, - wmg/l
Sodium - 45, mg/l . 50,  .mg/l
Total Alkalinity (as CaGO,) « 276. wg/l  250. mg/l
~Chloride = 88, mg/l 60, mg/1
Sulfate o - 18.  wmg/1 33, mg/i
Nitrate {as NO,) - 1.8 mg/l = . 1.5 mg/l
Fluoride = 0.4  mg/l - 0.6 " mgfl + =
~ Iron - 0,38 mg/l 0.38 wmg/l
Manganese « 0,00 wmg/1 0,00 wg/l
Sincerely,

Nicholas D. Duffett. PhoDy
Director '

/AMMM

Howard A, Stoltenbers, M.A.
o Chief, u@cor_chnnintry Section

L6

fAS;glb



TEST MOLE REPORT

- fa yne -Uesitern Compan Y im:.

WATER SUPPLY SERVICES SINCE 1524
TEST DMLLING . WAIER WELLS * PUMPS °

v

cf}nmanme Green Meadows Groundwater Siudy ???7,"955 |
1' | Ft. Mye rs. 7' - : State__Florida Driller M.Milj.er
¢ “ation of Test Hole Elevation of Test - h

. Hole -

3% L

- . _ — _ | Static Water Level :
Y. SW ec. 33 of T 45S ‘ - o o . e
| ,“"% "'".""-% Sec...2 _of T o | Measured . Hours After Completion
,26E___ _, _Llee ___ Co, . Elorida. . g e SRS
f-l_om To e _ 'Dgncription of Strata Water B“"“‘
0 | 17 { Light colbred sand .
ﬂ‘ ' 49 | Layers of hard rock and coarse sand *“ 32__lgood
19 . 69 | .Clay in limestone and sand 20__lpoc
2 84 | Limestone and sand, clay filled 15__Inone
3. - | 90 | Green clay - _6_none
gﬂ" . 94 leestone with green clay ' : ‘ | 4"ﬁqﬂa
' 103 | Limestone. thh lavers of hard rock, water bgg;;gg__ _9_.lfair
23 140 Liww::_hﬁmq _mateman ' 132 N.ga
¢ ) 156 | Hard rock layers with sand 16 . lgood
?6 166 Boulders,;gray sand (fl ) thh some shel; 10 &
¢ 186 | Gray sand with trace of - shell 20
36 196 Gzﬁxuﬁand“mlth_agme.limaatnnaf' s_ié
%i 226 | Limestone with some_clay ‘ 30
26 235 | Mostly clay with some limestone rock AR R
%} 23§ _Medium rock ' 11. Lang
50| 246 | Clay with some shell 10 _hone
J 246 | Total depth drilled '

Remarks: Installed 82 feet of 2 inch diameter pipe- .
- 15 :anhes of Vacuum.

fD-32-;'

"_'I‘e's'i.-. pumped 60+ gpm with



‘WATER' ANALYSIS 'REPORT

‘Report 10:

A

" P. 0. Box 80254 e Orlando, Florida 32806 305 424.5606

®r1mmdo Laboratqrnes, Inc.

~ ANALYTICAL ';.A_BORATORY olv_:s:on
_LAYNE-WESTERN COMPANY Appeorance: CLEAR____ .

SEEIEMBER_zo,_mu sampled by: CLIENT _' ___'__H_'_;._

4809 o deniitication; GM #12 TEST WELL 82" PIPE
— 243' DEEP PUMP +60 GPM MOST WATE
"~ METHODS FROM 00'-155" LEVEL :

This, water was omlyud uhlng mlhodl odnplcd from 'Slondm:l Mothod; for the £nmlnollm of Wnicr ll‘ld Wulewnm." lllu' !dillon, APHA, AWWA and

Date

Sample Number

‘WPCF.

RESULTS

Determinafion . : P pm Determinasien . o ] : ppm, .

“Total Dissolved Solids, @ 105°C

Total Hardness, as CaCOy - "

' Caiciuni Ha_rdne’ss. -as "c«cof.
| Magnesium H.ardmle_s'_s.-:aa CaCO;_.
" Calcium, ‘a5 Ca
| Magngsium, as Mg
| ‘Allr,a;iin‘fry_(Pbenoibhi.halé'in).. 2t CaCO, _'

. LAIl_ucal'inity {Total), as CaCOy

Carbonate Alfca_linity, as CaCO;{

Blcarbonate Alkalinity, as CaCOa

' Hydroxudes, as OH
C-_arbon Dioxide, as €O,

_ Céfbonates, as CO,

Bicarbonates, as HCOy

' Chlorides, as Cl
~ Iron, as Fe.

. Manganese, as Mn

'/y

364

75

150
_60

7z

e nio comp—

0
L70_

—— o — et

27

0
7
0

+ — e r——

330

ETR

0.0

0.0

Signed-____'--,__'“-. _

Sulfalé. as ‘SO.
Fluorides',l as F
Silica, as Si0Q, -

Copper, a3 Cu

Phosphate '(Total)..ai PO,

Color. Standard Plovmum Cobait Scale

Odor

- pH (Laboratory)

pHs .

.S_'l‘abimy I;'\dex
~ Saturation index - |

" Turbidity, Sili_co.Scalé

{Te con\m! _ppm to nralm per qallm. divide Ty I?*.III

INSPECHONS. ANALVS!S QUALITY CON'IROl. RESEARCM & DEVELOPMENT IN M FOBIOLOGY, HIOCHEMIS'I’RV & CHEMISTRY,

Wz

37
04

e



TEST HOLE REPORT

o[)a(}ne- Wdlern Compan(;

TOOSTIIS IO TES Lt WD -—'—‘:‘.‘:.“"...—':m

* Contract Name—_Gxeen Meadows Project : TEST HOLE
Job No.. : _ . Date No. L-622
City : i State— || Driller.

Test Hole Location__JF /-/ //(F/‘/ 50&76«-% 4 | #45"&? _ 2 Qé E

_ Dastnnco and Diroction from Parmancnt Lnndmnrk or Previous Tost Hol

. TEST LOG
- S maReH | ., - - 'Static Water Level . ~ Measured
rROM vo FUNNEL | e L —— . Hours After Complation
. - JVIBCOBITY] INCHES ‘ o ; -
: : | seconos : FORMATION
'0'.0" 7'0 " | _ sand, brown, iron stained, fine to med.
70" =2Q'0“ ' '-_ Lime&tone, light gray and,bréﬁh‘
' '2000u 30t0" _. . clay. light green _ | o
e . hosphate
| 30'0 | 40°'0" - _ Clay, dark greenm, shell fragments. ppa'ggl:s'
- 40'0" 1 60'0" | _‘ | Clay, dark green, shell fragments '
. 80'0" | 70 0" : | sandstona, gray, 'c_'alca:éou_s
70'0" | 80'0" | same
80'0" {100°0" | same
100°0* [115°'0" | same
. 115'0" (130°'0" ) - 'I.imestone,' and gr"ay clay
_130'_0"' 1190°'0" : - Clay, gray
© 190'0" [220'0" | : Clay, dark gray, sandy. phosphatlc
'22070" |250'0" { Clay, gray
_25'0'0“ _'28'0'_0" R Limestone, gray-white, bhq#phatié_' S
280°'0" |305'0" | | same’ |

NOTES: Stxeof Pt— . X____ g




"TEST HOLE REPORT -

\f\t{‘k "“‘ i l\‘\r‘\\
Zive, Layne Wst C
‘ G - I om
ew‘_\_’_;;,? a J ne edlern Pan J

— —_.-._......__' A —— P e M =l a5 g et

Contract Nammﬁﬁ_@_mim@m;w . TEST HOLE

Job No.— Date ' No. I_,f73_9
City State | . Driller_.

tanc and Dlroc!lon from Permanent Landmark or Pravious Tost Hula

Mum/mx/ = HyY o/ 3p, S mf TEST 106

'll_

maRsH | L Static Water Level- — Me:sured
FAOM To FUNN‘:‘J LO6E Hours After Completlon
viacosi e |
_ eLCONDS "“-f“ , - ronua'ﬂog : . : | _
00" 100" | sand, fine-med., brown L '
10'0" 20'0“_ sand; fine-med., tan -
200" 250" sand, fine, white
25'0" . 300" leestone, tan, sandy
~30'0" | 500" Same with shells
50'0" 5510" | Limestone, gray
55'Q" - :77050"' | Limestone, tan & gray, bQﬁé_clay}-shélLaJ'
700" - 90'0" Limestone. gray
90'0" Limestone, tan L
140'05 Limestone, gray, tan
140'0" | 150'0" ‘Limestone, tan, sandy
©150'0% | 170°0" clay, light gray.
170'0" 200°'0"| - Clay, green, sandy -
1 _200'0" 210'0”“ clay, dark gray-green, shell frag., phosphate
Contimted--—-—--- ) . |
#—-

Size of Piter...




-

L .Tgst Hole Locétion' :

LI

. [~

" continuation of L-739 #2 . ,
ww.

NOTES:

\‘\\x‘ n.-..-l. g ‘1““

"TEST HOLE REPORT

o[)a Jne- ?/Uedfern Comlaan (f

. . N e
Contract Name s_Berﬂ_at__ TEST HQLEA
. City State. Drilier.

it bvpiimar

MARSH
FUNNEL

MUD PIT

FROM e Loss

 Distance and Direction from Permanent Landmark or Previous Test Hota

“TEST LOG

Staﬂc Water Level — Measured _
Hours After Completion '

VIBCOBITY]
SECONDS
P )

: : INCHES
e e

FORNA‘I’IOK )

210'0" - 218'0"
218'0" ! 22510 | Limestone, gréyAwhité,?sandy-:
250" | 23010 | sand, fine-nad., gzgg:tan_-"
‘ ;_Q;B_Q‘O" 340'9" : Sahdst(:né. 'graf?‘ o
;__.2_4.0'_'__(.!'; 2504 0" Sandstone, gray, and'éand_,_._' .

Size of Pit—

S D=36-
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WATER SUPPLY STUDY
in

WESTERN LEE -COUNTY, FLORIDA

- For: Florida Cities Water Company

Sarasota, Florida
Fort Myers Beach, Florlda

By ' Carl E, Nuzman, P.E,.

Hydrology Consultant
Layne-Western Company, Inc. .
Kansas City, Missouri 64111
(816) 931 2353 -

LAYNE-WESTERN COMPANY, INC.
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INTRODUCT ION

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 of .the investigation.

Purpose and Scope _

The purpose of the investigation is to determine whether
sufficient ground water supply exists in the vicinity of the FCwWC
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 exigt-
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 aguifer model simulation
process.

Acknowledgements

The author received assistance from Mr. Gary Long, the
manager of the Fort Myers District of Florida Cities Water 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 measuréd 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.



Population of Area

The present (October 1970) poépulation 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. 'Fhe

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

F

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 servmce area is increased,

,..‘A,Aﬁ_.

ade

a greater growth may be reallzed 1n time.

GEOLOGIC SITUATION

The most productive formation in the area suitable
for public water supply development is the upper Hawthorn
formation. This aguifer is a firm cocguina type of lime-
stone formation genérally 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 aguifer from
the lower Hawthorn aguifér. The normal chloride content of
water from this aquifer is estimated to be about 80 parts. 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 gands 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. '

A e |

Pl

T

L



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 guality from the lower Hawthorn formation and deeper
formations, resulting in a high yield well of usable quality.
Very little intra-flow between aguifers 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 aguifer 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 gquality in the upper Hawthorn formation,

~ Water levels in. various piezometers have been
measured by the U.5.G.S5. 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. '
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TEST HOLE REPORT

layne-Western Company, Inc.

WATER SUPPLY SERVICES SINCE 1924
TEST DRILLING « WATER WELLS » PUMPS

@yg

S e

TEST HOLE
FCW 1-70

Contract Name_F10Fida Cities Water Company

1970 o

Job No Date July,

Ft. Myers State Florida Driller. Marvin Milley

City

Elevation of Test

Location of Test Hole- Cypress Lake Drive .
Hole 6-2' msl (8.18 top pipe)

& Edison Junior College

2 Static Water Level4.59 (below top pipe)

—SW_34 HE__3{ Sec.23 —of T 438 Measured 2ugust ' 70 Hours After Completion
R 24E ' Lee Co, _Florida

From To Description of Strata Water Bearing

1 4' Sand \

4 10 Rock

10 40 Shell and sand

40 50 Brown shell and sapd

50 65 Green clay and shell

85 70 Green clay

70 B0 Rock and clay

80 85 white sand rock

B5 105 White sand - 20 poor
117 126 White and black rock 9 poor
130 150 Yellow rock - 20 fair
160 220 white rock 40 good
220 | 230 | Greenclay and ghell 10  mnone
230 Total depth

Remarks: Casing - 2" diameter pipe - 126 feet in depth
Test (6 seconds, 5 gallons) 50 gpwm witlh shallow l1ift pump

Static water level elevation 3.59 feet above msl

S Lw-52 WICHITA ¢ GARDENCITY » LIBERAL « KANSAS CITY ¢ DENVER * OMAHA = AMES s 5T. LOUIS » AURCAA

TEST HOLE EVALUATION DATA

IDENTIFICATION NUMBER FCWC1-70

___.....ELEVATION TOP OF PIPE . 8.18 feet m.s. 1.
HEIGHT OF PIPE ABOVE LAND SURFACE 1.90 feet
. ...ELEVATION LAND SURFACE DATUM 6.28 feet m.s.1.
ELEVATION OF STATIC WATER LEVEL
DATE DEPTH TO WATER ELEVATION
1944-1952 21.8
19 Aug., 1970 259 3.59
20 Ggt., 1970 5.43 2 7%
Apparent Areal Drawdown 18.21 feet
FORMATION NAME - UPPER HAWTHORN
v....BLEVATION TOP OF FORMATION - 73.72 feet m.s.1.
|, ....ELEVATION OF CASING POINT - 119.72 feet m.s.1.

PRODUCTION CAPABILITY

ESTTMATED FPERMEARILITY 250 gpd/sq. ft.
ESTIMATED TRANSMISSIVITY10,000 gpd/ft.
ESTIMATED STORATIVITY 0.01
EST. SPECIFIC CAPACITY 5 gpm/ft.
YIELD POTENTIAL 200 gpm
TOTAL DISSOLVED SOLIDS 300 my/1
CHLORIDES 255 mg /1
.....ELEVATION OF BOT'TOM E;ORMATION -~ 213.92

WELL DIAMETER_ 2 inches
METHOD OF DRILLING _ Cable~ Tool

beed « « . » ,BOTTOM ELEVATION OF TEST HOLE - 223.72

LAYNE-WESTERN CCOMPANY. iM

feet m.s.1.




TEST HOLE REPORT

layne-UWestern Company, Inc.

WATER SUPPLY SERVICES SINCE 192

@jii

Sl

TEST DRILLING « WATER WELLS » PUMPS

Contract Name Florida Cities Water Company TEST HOLE
FCW 2-70
No FCW 2-70
Job Ne. Date July, 1970 o
City Ft. Myers State Florida Driller Marvin Miller

Location of Test Hole East of Edison

Junior Ccollege

Elevation of Test .
Hole 6.7 (8.58) top pipe

Static Water Level _13.64 (T. pipe)

W 3¢ BE % Sec. "23 of T_458 Measured 2ugust ' 70 Hours After Completion
R 24 E Lee Co., _Florida

From To Description of Strata ‘Water Bearing

i 5°* Sand

5 20 Rock and sand

20 ‘30 Sand and shell

30 50 Shell and clay

50 60 Shell and sand

60 65 Green clay

65 70 Green clay and shel}

70 80 Sand rock

80 100 Sand
lo0 105 Black sand
105 125 Yellow rock 20 poor
125 214 White rock F—E—Qﬁﬂi
210 225 Black sand, rock 15 poor
225 230 Green clay 5 none
230 Totall depth

Remarks: Casing - 2" diameter pipe - 126' in depth

Test (9 second - 5 gallons) 33 gpm with shallow lift pump
Static water level (-) 7.06 feet below msl

= Lwsz
) = e p——— s
(S ” L - n v [ [

WICHITA = GARDENCITY = LIBERAL = KANSASCITY * DENVER * OMAHA = AMES # ST.LOUIS » AURORA

TEST HOLE EVALUATION DATA
IDENTIFICATION NUMBER_ FCWC 2-T0

ESTIMATED TRANSMISS IVITY 17,000  gpd/ft.

ESTIMATED STORATIVITY 0.01

EST. SPECIFIC CAPACITY 8,5 gpm/ft.

fger m.s5.1l.

YIELD POTENTIAL 350 gpm
TOTAL DISSOLVED SOLIDS 1950 mg/1
CHLORIDES 690 mg/l
.....ELEVATION OF BOTTOM FORMATION -118
WELL DIAMETER 2 inches
METHOD OF DRILLING Cable-Tool
b . ....BOPTOM ELEVATION OF TEST HOLE =223

ot

Zgetw m.z.

[ o . B Ay . [

- - - - .ELEVATION TOP OF PIPE 8.58 feeT m_o3, .
HEIGHT OF PIPE ABOVE LAND SURFACE 1.6 feer
. ...ELEVATION LAND SURFACE DATUM €.98 feet m.a.l.
ELEVATION OF STATIC WATER LEVEL
DATE DEPTH TO WATER ELEVATION
1944 -1952 21.9
19 Aug. 1970 15,64 - 7.06
20 Oct., 1970 14,64 -6.06
_Apparent Areal Drawdown 28.96 feet
FORMATION KAME - UPPER HAWTHORN
v....ELEVATION TOP OF FORMATION - 63 feet m.s.1. |
—1.....ELEVATION OF CASING POINT - 118 feet m.s.1.
PRODUCT ION CAPABILITY
ESTIMATED PERMEABILITY 200___gpd/sqg. t.

LAYNE-WESTERN COMPANY, (5T



TEST HOLE REPORT
layne-Western Company, Inc.

WATER SUPPLY SERVICES SINCE 1924

@yii

g s

TEST DRILLING « WATER WELLS e PUMPS

Contract Name.

Florida tities Water Company

TEST HOLE

No. FCW_3-70__

Job No DateJuly, 1970
City Ft. Myer State Florida Driller Ma:rlrin Miller
Location of Test Hole __College Parkway Elevatio Test :
east of Edison Junior Ceollege Hole él%f ms 1 {8.41 T. pipe)
L Static Water Level __36.07 {T. pipe)
SW 1 SE 1 Sec 14 45 8§ * '
4 4 e of T MeasuredWHours After Completion
R_24 E Lee - Co.,, _Florida |
From To Description of Strata Water Bearing
L] 21" White sand and shell
21 31 Sand w/gray shell
31 58 clay
58 8 Clay w/shell e
18 g2 Layer of hard pan I
g2 122 Gray sand 40 poocr
122 192 Shell and coarse sand 70 |good
192 202 hard pan (limestone) 10 none
202 237 Shell and limestone 35 |good
237 238 Clay 1 none
930 Tatal donth
o oo atpet -
|
i
Rmark;;
Casing - 2" diameter pipe 126 feet in depth
Test (6 seconds - 5 gallons) 50 gpm with shallow lift pump
;; LW-62 WICHITA = GARDEN CITY » LIBERAL = KANSASCITY » DENVER * OMAHA = AMES e ST. LOUIS s« AURDRA

TEST HOLE EVALUATION DATA

IDENTIFICATION NUMBER FCWC 3~70

.....ELEVATION TOP OF PIPE 8.41 fees m.s.l.
HEIGHT OF PIPE ABOVE LAND SURFACE 1.3 feel
... .ELEVATION LAND SURFACE DATUM 7.11 feet m.s.1.
ELEVATION OF STATIC WATER LEVEL
DATE DEPTH TO WATER ELEVATION
19441952 22.0
19 7 16,07 -~ 7.66
20 Get., 1970 15.30 - 6.99
Apparent Areal Drawdown 29.66 feet
FORMATION NAME - UPPER HAWTHORN
-....ELEVATION TOP OF FORMATION - 115 feet m.s.1.
.....ELEVATION OF CASING POINT - 119 feet m.s.l,
PRODUCTION CAPABILITY
ESTIMATED PERMEABILITY 200 gpd/sq. ft.
ESTIMATED TRANSMISSIVITY 21,000 gpd/ft.
ESTIMATED STORATIVITY 0.01
EST. SPECIFIC CAPACITY 10.5 gpm/ft.
YIELD POTENTIAL 420 gpm
TOTAL DISSOLVED SOLIDS 500 mg /1
CHILORIDES 111 mg/1
.....ELEVATION OF BOTTOM FORMATION - 230 feen m.s.l.
WELL DIAMETER 2 inches
METHOD OF DRILLING Cable-Tool
BOTTOM ELEVATION OF TEST HOLE_ = 231 cent mosli

LAYNE-WESTERN

COMPANY, (& -



TEST HOLE REPORT

layne-Western Company, Inc.

¥ATER SUPPLY SERVICES SINCE 1924

layne

TEST DRILLING « WATER WELLS « PUMPS

n_%i)—
Contract Name, Florida Cities Water Company TEST HOLE
FLwa-70
Job No. Date July, 1970
City Ft. Myers State Florida Driller Marvin Miller
Location of Test Hole _End of Brantley Rd. Elevation of Test .
Hole 9.1 feet msl (10.52 top pipe)
1a Static Water Level 11.20 feet :
Near Mcenterd Sec. 14 fT___45 8§
+ e © . M ed Hours After Completion
R_24 E Lee CoFlorida
From To Description of Strata ‘Water Bearing
1 11 _Sand
11 31 Sandy shell
31 52 Clay and shell
52 78 Clay
78 890 Hard pan
80 113 Gray sand, fine ghell 33 poor
113 147 shell rock 34 Good
147 231 Shell 84 Good
231 244 shell and clay 13 poor
244 251 Clay and fine shell 7 none
251 | Total depth

Remarks:

Casing -~ 2" diameter pipe 126 feet
Test -{5.5 seconds - 5 gallons)

a LWw.62 WICHITA « CARDENCITY = LIBERAL s« KANSAS CITY =
R r \ r e
[ = [ - [._ - L, e C n

in depth

55 gpm with shallow 1lift pump

DENVER ®* OMAHA = AMES = ST. LOUIS » AURORA

TEST HOLE EVALUATION DATA
IDENTIFICATION NUMBER __FCWC 4-70

« s ELEVATION TQP OF PIPE 10.52 feeT m.s
BEIGHT OF PIPE ABOVE LAND SURFACE 1.3 feet
lee . . .ELEVATION LAND SURFACE DATUM 9,22 feet
ELEVATION OF STATIC WATER LEVEL
DATE DEPTH TOQ _WATER ELEVATION
1944-1952 22.1
19 Aug., 1970 10.22 0.30
20 Oct., 1870 10.12 0.38
Apparent Areal Drawdown 21.80 feet
FORMATION NAME - UPPER HAWITEORN
. ..ELﬁATION TOP OF FORMATION - 71 feet m.s.1.
...-.ELEVATION OF CASING POINT - 117 fee: m.s
PRODUCTION CAPABILITY
ESTIMATED PERMEABILITY 220 gpd/sq. Zt.

ESTIMATED TRANSMISSIVITY 25,600 gpdft.

ESTIMATED STORATIVITY 0,01
EST. SPECIFIC CAPACITY 13 gpm/ft.
YIELD POTENTIAL 510 gpm
TOTAL DISSOLVED SOLIDS 430 mg /1
CHLORIDES 90 mg ‘1
+.-..ELEVATION OF BOTTOM FORMATION - 235
WELL DIAMETER 2 inches
METHOD OF DRILLING cable-Toal
.. __._BOTTOM ELEVATION OF TEST HOLE - 242
LAYNE-WESTERN COMPax®
e e e, e —mnren - -
L u [ . P g J . J



TEST HOLE REPORT

layne-Western Company, Inc .

WATER SUPPLY SERVICES SINCE 1924

@yg

Cckec

TEST DRILLING » WATER WELLS » PUMPS

Contract Name. Florxida Cities Water Company . TEST HOLE
N FCW-5-70
- L —

Job No. __ Date

City Ft. Myers StatdF lorida Duriller MArvin Miller
Location of Test Hole Elevation_of Test

1h Hole 10.5
Static Water Level
NW 17 NE ] 14 fT 45 8
“ 4 e o Measured Hours After Completion

R_24 E Lee Co., Florida

From To Descripticn of Strata Water Bearing

[4] 11° Brown sand

11 21 Brown sand, shell

21 31 Shell and sand

31 41 shell and clay

41 50 Clay with shell

50 69 Clay

69 72 . Clay and shell

72 74 Rock

74 93 Sand 19 |[poor

93 29 Rock lavers v 6 oor

99 109 Black shell and sand 10 poor
109 143 Limestore with sand 34 fair
143 233 Limestone shell Q0 good
233 234 Clay 1 none
234 Total depth

Remarks:

B Lwe2

casing 2" diameter pipe 126 feet in depth

Test (5 sec. — 5 gallons)

60 gpm with shallow lift pump

WICHITA # GARDEN CITY + LIBERAL » KANSASCITY « DENVER # OMAHA = AMES ST LOUIS « AURGRA

TEST HOLE EVALUATION DATA
IDENTIFICATION NUMBER FCWC 5-70

.....ELEVATION TOP OF PIPE 11.81 feer m.s.1.
HEIGHT OF PIPE ABOVE LAND SURFACE 1.2 feet
e . . .ELEVATION LAND SURFACE DATUM 10,61 feet m.s.l.

ELEVATION OF STATIC WATER LEVEL

DATE DEPTH TO WATER ELEVATION
1944-1952 22.4
19 pupg., 1970 11.20 0.61
20 Oct.. 1970 10.70 1.11
Apparent Areal Drawdown 21.79 feet
FORMATION NAME - UPPER HAWTHORN
v+-..ELEVATION TOP OF FORMATION 99 feet m.s.1.
v+». ELEVATION OF CASING POINT -115.4 feet m.s.1.
PRODUCTION CAPABILITY
ESTIMATED PERMEABILITY_ 200  gpd/sg. ft.

ESTIMATED TRANSMISSIVITY 18,000 gpd/ft.

o). ... .BOTTOM ELEVATION OF TEST HOLE

ESTIMATED STORATIVITY 0.01
EST. SPECIFIC CAPACITY_ 9.0  gpm/ft.
YIELD POTENTTAL 360 gpm
TOTAL DISSOLVED SOLIDS 300 mg /1 ‘
CHLORIDES 225 mg/1 :
v.-.-ELEVATION OF BOTTOM FORMATION - 223 feet m.s. L.
WELL DIAMETER 2 inches
METHOD OF DRILLING CABLE-T0OOL
- 224

LAYNE-WESTERN

feet m.z.1. !

COMPANY. INC————!
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TEST HOLE REPORT

TEST HOLE EVALUATION DATA
IDENTIFICATION NUMBER_FCWC 6~70
[ layne-Western Company, Inc.
a ”e WATER SUPPLY SERVICES SINCE 192 v s+« ELEVATION TOP OF PIPE 16,16 Jee= mo.x "
) TEST DRILLING « WATER WELLS « FUMPS .
o HEIGHT OF PIPE AROVE LAND SURFACE 0.50 fee
Sl A
- lee « « .ELEVATION LAND SURFACE DATUM 15.66 feer ooz, l
Contract Name_ Florida Cities Water Company TEST HOLE ELEVATION OF STATIC WATER LEVEL
No. FCW 6-70
Jair No. Date July, 1970 DATE DEPTH TO WATER ELEVATION
City Ft. Myers State Florida Driller_ Marvin Miller 1944-19 22.1
Location of Test Hole East side of Elevaﬁfsn of Tes? 16.16 i oe)
end of Gorham Avenue Hol . : . op pipe
13 ¢ . 19 Aug., 1870 9.73 6,43
| Static Water Level .73 {below T. pipe}
NE 15 SE 37 gec 13 ofr 45 8 iy 4 House After Completi 20 Oct., 1970 8,96 7.20
R 24 E Lee Co., Florida casure ours Alter Lompletion Apparent Areal Drawdown 15.67
From To Description of Strata Water Bearing
1
1 4 Sand FORMATION NAME - UPPER HAWTHORN
4 10 Rock :
10 30 Sand, shell vse..ELEVATION TOP OF FORMATION - 80 feptr m.s.L. "
30 50 | . ghell e .| ....ELEVATION OF CASING POINT - 132 fees m.g.1.
50 70 Green clay l
70 ap Sand PRODUCTION CAPABILITY
0 100 | Green clay. sand ESTIMATED PERMEABILITY 190 opd/sq. ft.
105 120 White sand
120 140 Black sand 20 | poor ESTIMATED TRANSMISSIVITY 7,600 gpd/ft.
10 none
4o 150 Gray clay ESTIMATED STORATIVITY 0.01
160 200 White rogk 40 tgood
200 220 Black sand 20 | poor EST. SPECIFIC CAPACITY 3.8 gpm/ft.
220 Total depth
s YIELD POTENTIAL 150 gpm
TOTAL DISSOLVED SCLIDS 380 mg/l
CHLORIDES 75 mg/1l
. «....ELEVATION OF BOTTOM FORMATION_ -~ 185 feer t.s.l.
WELL DIAMETER 2 inches
Rematks:  pasing - 2" diameter pipe 147 feet in depth METHOD OF DRILLING __ CABLE—TOOL
Test 13 seconds - 5 gallons 23 gpm with shallow lift pump
ll.....BOTTOM ELEVATION OF TEST HOLE_ - 2058 = ... —

-

m LW-62 WICHITA + GARDENCITY & LIBERAL « KANSAS CITY ¢ DENVER # OMAHA = AMES & ST, LOUIS « AUROCRAA A —_—
LAYNE-WESTERN COMPANY, INC.--
— S - . -
- — S - — PO U et e e I e —— N oy —_— - i
. o L - ) ' ‘ " r ) ‘
. — [ e b, o [ [ [ e . . [ . o o ‘ d -



TEST HOLE REPORT

TEST

layne-Western Company, Inc .

WATER SUPPLY SERVICES SINCE 1924
DRILLING « WATER WELLS » PUMPS

Contract Name Florida Cities Water Company TEST HOLE
Ne. FCW 7-70

Job No. Date July, 1970 — —

City Ft. Myers Seare, Florida Dritler Marvin Miller

Location of Test Hole Wa¥Ten Bros. Tar

plant, Gladiola Drive

Elevation of Test i
Hole 4.7 feet msl (5.76 top pipe)

2 Static Water Level _+7-8 (Flowing)
SH_{ SB 3 Sec26 ofT 438 Measured® 9918t 70 yours After Completion
R_24 E Lee Co, _Florida
From To Description of Strata Water Bearing
1 10° Rock
10 30 Rrown sand
40 52 Shell
52 70 Green clay .
70 84 Green clay and sand
B84 elt] White sand
20 110 Green gand -
110 122 Blue clay
122 130 White rock 8 | good
.130 150 Yellow rock 20 | poor
_158 | 205 White rock _ 55 | good
205 230 Green clay 25 |none
230 Total depth
|
i
]
Remarks:

Casing - 2" diameter pipe 126 feet in depth

Flowing well 2-1/4" head - flowing approximately 30 gpm

> wez

WICHITA ¢ GARDENCITY « LIBERAL + KANSASCITY ¢ DENVER * OMAHA = AMES + S5T.LOUIS s AURORA

TEST HOLE EVALUATION DATH
IDENTIFICATION NUMBER pPCwW( 7-70

—.....ELEVATION TOP OF PIPE 5.76 feet m.s.1
HEIGHT OF PIPE ABOVE LAND SURFACE 0.90 feet
. ....ELEVATION LAND SURFACE DATUM 4.86 feet m.s.l.
ELEVATION OF S$TATIC WATER LEVEL
DATE DEPTH TQO_WATER ELEVATION
1944 -1952 21.0
19 Aug., 1970 + 7.8 13.56
20 Oct., 1970 + 4,41 10,17
Apparent Areal 'Drawdown 7.44 feet
FORMATPION NAME - UPPER HAWTHORN
vwe.-.ELEVATION TOP OF FORMATION - 117 feet m.s.l.
L. ....ELEVATION OF CASING POINT - 121 feet m.s,1.
- PRODUCTION CAPABILITY
ESTIMATED PERMEABILITY, 225 gpd/sq. ft.
ESTIMATED TRANSMISSIVITY 10,800 apd/ft.
ESTIMATED STORATIVITY 0,01
EST. SPECIFIC CAPACITY 5.4 gpm/ft.
YIELD POTENTIAL 215 gpm
TOTAL DISSOLVED SOLIDS 1900 mg/1
CHLORIDES . 666 mg /1
....-ELEVATION OF BOTTOM FORMATION - 199 feet m.s.l.
WELL DIAMETER 2 inches
METHOD OF DRILLING _ CABLE-TOQOL
L_i.....BOTTOM ELEVATION OF TEST HOLE - 225 Zeot m.s.1

LAYNE-WESTERN COMPANY. (NC ——-—F



TEST HOLE REPORT

layne-Western Company, Inc.

WATER SUPFLY SERYICES SINCE 1924

éyg;

Eioss

TEST DRILLING + WATER WELLS « PUMPS

Contract Name__ Florida Cities Watey Company TEST HOLE
Job No Date. e —
City_ Ft. Myers State Florida Driller Marvin Millex
Location of Test Hole Elevation of Test
2h Hole 10.
Static Water Level
- SW 14 SW 4 Sec._24 of T_45 S
Measured Hours After Completion
R__24 E l.ee Co., Flerida
From Ta Descripticn of Strata Water Bearing
0 9! ‘Sand
9 11 Rock
11 25 Sand
25 49 Shell, coarse gand e -
40 50 Clay_and shell
50 78 Clay
78 80 Hard pan
80 122 Sand J—
122 I 132 {  Black shell and coarse sand 10 |fair
132 142 Clay and coarse sand 10 |poor
142 | 152 | clay and shell 10 |poor
152 lee Shell and limestone 16 |goed
168 170 | . Hard pan 2 !none
170 212 | shell & Limestone 42 |good
212 232 Shell with glay 20 _|poor
232 240 | elay with sheld g |none
240 Total depth e e ] emie e I S
Remwtks  Caging - 2" diameter pipe 126 feet in depth
Test {4.5 sec. - 5 gallons) 67 gpm with shallow 1lift pump
: LW-B2 WICHITA » GARDENGITY » LIBERAL » KANSASCITY » DENVER *+ OMAMA = AMES e ST.LOUIS « ALUROAA
L S A S S St SR v S

TEST HOLE EVALUATIOR DATA
IDENTIFICATION NUMBER_FCWC 8-T0

——r .ELEVATION TOP OF PIPE 11.57 feetT m.3.1
HEIGHT OF PIPE ABOVE LAND SURFACE 0.8 faet
e fws . . JELEVATION LAND SURFACE DATUM 10.77 feet m.s.1.
ELEVATION OF STATIC WATER LEVEL
DATE DEPTH TO WATER ELEVATION
1944-1952 21.9
14 Aug., 1970 3.65 7.92
20 Oct., 1970 4.20 7.37
__ Appareat Areal Drawdown 13.58 feet
FORMATION NAME - UPPER HAWIHORN
we...ELEVATION TOP OF FORMATION, =111 feet m.s.1.
|—.....ELEVATION OF CASING POINT =115 <feeT T.5.i.
PRODUCTION CAPABILITY
ESTIMATED PERMEABILITY 210 apd’/sqg. t.
ESTIMATED TRANSMISSIVITY 14,300 _ gpd ft.
ESTIMATED STORATIVITY. 0.01
EST, SPECIFIC CAPACITY 7.1 apm .,
YIELD POTENTIAL 285 qpm
TOTAL DISSOLVED SOLIDS 1100 mg 1
CHLORIDES 360 mg ‘1
w..-.ELEVATION OF BOTTOM FORMATION - 201 IeET TLE.L
WELL DIAMETER 2 inches
METHOD OF DRILLING___ CABLE-TOOL
. ....BOTTOM ELEVATION OF TEST HOLE__ - 299 . = .. - .
Feem LAYNE-WESTERN COMPANY .
e e s e

.
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TEST HOLE REPORT

layne-Western Company, Inc .

ATER SUFFLY SERVICES SINCE 192
TEST DRILLING » WATER WELLS « PUMPS

et

Contract Name__ Florida Cities Water Cempany TEST HOLE
No FCW 9-70

Job No Date_July, 1970

City Ft. Myers State Florida DrleMarvin Miller

Location of Test Hole

Winkler and Elevation of Test

TEST HOLE EVALUATION DATA
IDENTIFICATION NUMBER __FCWC 9-70

College Parkway 15 Hole__6.6 (8.46 feet top pipe)
SE e 15 255 -l Static Water Level 302 (T. pipe)
M M Sec of T. M edhudquat 70 Hours After Completion
R_24 E Lee Co.,, Florida
From Ta Description of Strata ‘Water Bearing
1 21" Sand
21 34 Sand and shell
34 40 Clay and ghell
40 74 Clay
74 76 Clay and shell
76 77.5 Rock
7.5 a0 Hard pan :
730 90 Sand, shell and clay
_90 120 Sand with fine shell
120 130 Shell, sand and clay 4 poor
130 189 Shall limestome _ 59 qood
189 192 Limestone rock 3 ;oad
LL%MM__,_ [ roar
l9s8 201 Limestone rock 3 good
201 211 Shell limestone 10 good
211 226 Shell and clay 15 poor
226 228 Clay with fine shell none
228 229 Hard rock none
229 Total depth

Remarks:

= A
wLGE

Casing - 2" diameter pipe 126 feet in depth

Test {5 seconds — 5 gallons)

60 gpm with shallow 1lift pump

WICHITA » GARDEN CITY # LIBERAL » KANSASCITY # DENVER * OMAHA = AMES » ST.LOUIS « AURORA

PRODUCTION CAPABILITY
ESTIMATED PERMEABILITY

ESTIMATED TRANSMISSIVITY 15,800 gpd/ft.

220  gpd/sqg. ft.

LAYNE-WESTERN COMPANY,

ESTIMATED STORATIVITY, 0.01
EST. SPECIFIC CAPACITY 8  gpm/ft_
YIELD POTENTIAL 320 _ gpm
TOTAL DISSOLVED SOLIDS 850 mg/l
CHLORIDES 285 mg/l
«....ELEVATION OF BOTTOM FORMATION - 219
WELL DIAMETER 2 _inches
METHOD OF DRILLING CABLE ~TOOL
++...BOFTOM ELEVATION OF TEST HOLE - 222 feet

™
L%

«+...ELEVATION TOP OF PIPE 8.46 feex £.n.l.
HEIGHT OF PIPE ABOVE LAND SURFACE 1.5 fees
e . . .ELEVATION LAND SURFACE DATUM 6 .96 ‘eetr m,3.1,
ELEVATION OF STATIC WATER LEVEL
DATE DEPTH TO WATER ELEVATICR
1944-1952 22.0
14 Aug., 1970 3.02 5,44
20 Oct., 1970 3.60 486
Apparent Areal Drawdown e 16,56 feat @000
FORMATICN NAME — UPPER HAWTHORN
.....ELE\IIATION TOP OF FORMATION =123 feet m.s.l.
.....ELEVATION OF CASING POINT - 139 feet m.s,1.

feet m.5.1.

Mm.s.1l



TEST HOLE REPORT

layne-Western Company, Inc.

WATER SUPPLY SERYICES SINCE 192
TEST DRILLING « WATER WELLS « PUMPS

Contract Name:

Florida Cities Water Company TEST HOLE

o FCW 10-70

Job No. Date J0ly, 1970
City Ft. Myers Seate Florida Drilley M2rvin Miller
i Ft. Myers side of i
C[“:';:tmg 0";:1“5;;{;’;3 ¥ T Hovaignof 2%t mel (7.80 top pipe)
Static Water Level 3.27 {T. pipe}

W _ 14 SW 15 Sec_ 16 of T_45 S ¢ Measured 29U 70 yoirs After Completion
R__24 E Lee Co., _Florida

From To Description of Strata ‘Water Bearing

1 107 Sand

10 20 Sand and shell

20 30 Sandy clay and shell

30 60 Clay and shell 30_|none
60 85 Sandy clay 25 |none
85 104 | cClay and shell 19 |none
104 122 Sand _and fine shell 18 |poor
122 - 128 Sand, shell and clay 6 - poor
128 134 Black_clay and shell Boor
134 134 Sand, xhell and clay poor
139 | 236 Shell, water rock with sand 97 lgood
236 239 Clay and shell none
230 241 | clay, fine shell none
241 Tot depth

Rc;na-rks:

Casing -~ 2" diameter pipe 126 feet in depth
Tegt (7 seconds - 5 gallong 43 gpm with suction lift pump
8 LW-62 WICRITA » GARDENCITY & LIBERAL » KANSAS CITY # DENVER * OMAHA * AMES » ST.LOUIS « AURGHA
N (A N i S et S o S S

TEST HOLE EVALUATICN DATA
IDENTIFICATION NUMBER FCWC 10-70

___ .....ELEVATION TOP OF PIPE 7.80
HEIGHT OF PIPE ABOVE LAND SURFACE 1.0
.. ..ELEVATION LAND SURFACE DATUM 6.80

ELEVATION OF STATIC WATER LEVEL

| feet m.s.1.
feet

feet m.s.1.

DATE DEPTH _TO WATER ELEVAT ION
1944-1952 22,0
14 Aug., 1970 3.27 4.53
20 Gct., 1970 5.34 2.46
Apparent Areal Drawdown 17.47

PORMATION NAME - UPPER HAWTHORN

+++++ELEVATION TOP OF FORMATION - 127

v . ....ELEVATION OF CASING PCOINT =119

PRODUCTION CAPABILITY
ESTIMATED PERMEABILITY 180 gpd/sq. ft.

ESTIMATED TRANSMISSIVITY 15,600 gpd/ft.

LAYNE-WESTERN COMPANY, N

feet m.s.1.

feet m.s.1.

ESTIMATED STORATIVITY 0.01
EsT. SPECIFIC CAPACITY 7.8 gpm/ft.
YIELD POTENTIAL 310 gpm
TOTAL DISSOLVED SOLIDS 10060 mg/1
CHLORIDES 351 mg/1
+-+..ELEVATION OF BOTTOM FORMATION - 229 feec m.s.l.

WELL DIAMETER 2 inches
METHOD OF DRILLING CABLE-TOOL

. ....BOTTOM ELEVATION OF TEST HOQLE = 234 feet m.z.l



TEST HOLE REPORT

layne-Western Company, Inc.

WATER SUPPLY SERVICES SINCE 1924
TEST DRILLING « WATER WELLS =« PUMPS

i

Contract Name_F10rida Cities Water Company TEST HOLE
No. FCW 11-70
Q. —e
Job No. . Date
City Ft. Myers Geare Florida Driller M3EVIn Miller
Eocation of Test Hole Elevation of Test
Hople 1.4 feet msl
14
B 1a 45 5 Static Water Level
S5W 1 S I{ S fT
" 4 S%e ° i . Meagured Hours After Completion
R_24 E Lee Co, Florida
From To Description of Strata - | Water Bearing
Fill
1 4" Sand
4 6 Rock
& 16 Sand - |
16 26 Sand, shell & Clay
26 36 Shell & clay
36 65 | Green clay I
65 66 Rock
_ 66 - 74 Sand and clay
74 15 Rock ‘L |
_ 75 | 122 | _sand 47 'poor
122 140 Shell !1_8 Fair
140 i 142 Shell rock ‘2 lgood
142 168 Shell 26 faﬁiarr_
168 170 Shell yock 2 good
170 178 Shell 8 fair
178 185 Shell with gray clay ) 7 poor
185 187 shell rock 2 good
187 232 Shell 45 gJ od
232 _| 238 Green clay Tota)l depth 4 npne

Remarks:

Casing - 2" diameter pipe 126 feet in depth
No teat - water too low for suetion lift pump

g Lw.62 WICHITA » GARDEN CITY = LIBERAL =« KANSASCITY ¢ DENVER & OMAHA & AMES = ST LOUIS = AURGAA

TEST HOLE EVALUATION DATA
IDENTIFICATION NUMBER_FCNC 11-70

8.81

= -« + ELEVATION TOp OF PIPE

HEIGHT OF PIPE ABOVE LAND SURFACE 1.0 feet

|_ few . . .ELEVATION LAND SURFACE DATUM T.81 feet m.s.1.

ELEVATION OF STATIC WATER_ LEVEL

ESTIMATED TRANSMISSIVITY 10,200 gpd/ft.

ESTIMATED STORATIVITY 0.01
EST. SPECIFIC CAPACITY 5.1 gpm/£t .
YIELD POTENTIAL 205 apm
TOTAL DISSQLVED SOLIDS mg /1
CHLORIDES mg ‘1
+---.ELEVATION OF BOTTOM FORMATION =224 Zees wog.1

WELL DIAMETER 2 inches
METHOD OF DRILLING CABLE-TOCL

L 1.....BOTTOM ELEVATION OF TEST HOLE -233 ceen - sl

LAYNE-WESTERN COMPANY R

feet m.s.1.:

|
|
|
i
\
i

3
1
I
l

DATE DEPTH TO WATER ELEVATION
1944-1952 21.9

20 Ogt., 1970 30.98 2217

hreal Drawdown A4 07

FORMATION NAME - UPPER HAWTHORN
v-...ELEVATION TOP OF FORMATION - 67 feet m.s.i.
_j..,_.ELEVATION OF CASING POINT - 118 feer m.s.1.
PRODUCTION CAPABILITY
ESTIMATED PERMEABILITY, 200 gpd/sq. It.



TEST HOLE REPORT

layne-UWestern Company, Inc.

ATER SUPPLY SERVICES SINCE 13924

layne

TEST HOLE REPORT

layne-Western Company, Inc.

WATER SUPFLY SERVICES SINCE 1824

@yé:

TEST DRILLING + WATER WELLS « PUMPS TEST DRILLING « WATER WELLS « PUMFS
MISCELLANEOUS WELL LOG - CYPRESS LAKES WELL ¥FIELD MISCELLANEOUS WELL LOG - CYPRESS LAKES WELL FIET.D
Contract Name Florida Cities Water Company TEST HOLE Contract Name Florida Cities Water Company TEST HOLE
3-D . 1-a
No. No..
Job Ne. Cypress Lakes Well Date o Job No.  Cvpress Lakes Well Field Date
City Fort Myers Beach State Florida Driller Marvin Miller City Fort Myers Beach State Florida Driller Marvin Miller
Location of Test Hole Elevation of Test Location of Test Hole Elevation of Test
East of Storage Beservoir Hole 1300 feet south of wWell 2-C Hole
Static Water Level Static Water Level 5'8"
3 14 Sec of T. 4 I{ Sec. of T. ,
* * Measured Hours After Completion 4 * Measured Hours After Completion
R Co., R Co,
From To Descriptian of Strata ‘Water Bearing From To Deacription of Strata ‘Water Bearing
0 0'6" Top soil 0'0]  0'3" Top soil
6'61 7 | Boulder and sand 0'31  6'g" Rock
7 18 Marl 6'6'l 17 Marl and shell
18 613 Green clay 17 32 Light green clay
53 78 Yellow clay 32 58 Green clay
78 90 Green clay 58 67 Light green clay
1
90 124 Sandy clay 67 106 Sandy clay
124 182 White rock and shell 106 109 Green clay
182 195 White clay 109 128 Green clay with shell 19 | none
195 220 Rock and shell 128 141 Shell rock 13 | fair
220 230 Yellow clay and shell 141 184 shell with white clay 43 | poox
230 235 Yellow glay 184 228 Gray clay with shell 44 | none
235 Totat depth of drilling 228 230 Green glay
230 Total depth of drilling
/,,.--—'
U
VRema:ks: . . R . ) . R, ks 1 " . . ] <
Casing is 8 inch diameter pipe 137.5 feet in depth e Se{E :!'37 10" of 8 inch diameter pipe for casing
Initial test was 35 gpm
Well shot with dynamite near 140 feet to increase yield.
l\._\J LW-62 WICHITA » GARDENCITY » LIBERAL s KANSASCITY ¢ DENVER » OMAHA = AMES & ST.LOUIS « AURORA LW-62 WICHITA + GARDENCITY = LIBERAL » KANSAS CITY & DENVER * OMAHA = AMES = ST.LOUIS » AURORA
— s r - r 1 r ey iy o premc—— o ——"a ] U e - o - - - “
e [T : e L o L - (- i [ o e 4 L I [ [ N [ | . L 4 - -4 . 2 . 1 4
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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-
migssivity of 12,000 gallons per day per foot width of
aguifer 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 pump ing
drawdown for each well of approximately 20 feet, giving
maximum drawdown in a series of wells of approximately

35 feet. 'The withdrawalg 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 v1c1n1ty
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. 1

north of Pine Island Road, which indicated a formation trans-
missivity of 5,180 gallons per day per foot 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 aguifer, as expected, but
obtained the best quality of water available in the area,



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 dyhamite 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
ocbtained 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 vield of this 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,
A1l these wells in the Upper Hawthorn formation after

two to three years of use, should be acidized and then
cleaned to their original depths.. '

E
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- LAYNE-ATLANTIC COMPANY -
© WELL TEST DATA

G.A.C. Utilities Corp, Cape Coral

1C

Customer ‘Well Number

52001

Work Order Number

6"

Feet

STATIC WATER LEVEL BEFORE PUMPING

Inches

September 25, 1970
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O'CLOCK AM
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FEET
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STATIC WATER LEVEL THREE MINUYES AFTER TEST COMPLETED -
STATIC WATER LEVEL SIX MINUTES AFTER TEST COMPLETED

USE RAOK OF PAGE FOR REMARKS.

-Dén Brideeman

OPERATOR



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 formatlons
through abandoned wells,

The best guality 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

vield potential of this area is also satisfactory so that
several additional wells could be constructed in thisg area

to supplement the supply from existing wells. A mile to

the south of the present well field, water quality 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. op complete listing of the water quality data
analyzed from samples cbtained from test wells in the vicinity

of the Cypress Lakes well field, are enclosed in their entirety.

A summary of water guality data of the Cape Coral test wells
and miscellaneous wells in the Cape Coral VlClnlty are also
enclosed for their information. '

I
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Orlando Laboratories, Inc.

WATER ANALYSIS REPORT

P. 0. Box 80254

Report 1o _ Layne Western Co,
June 24, 1970

Date:

Sample Number: 3714

r

WPRCE.

Dedeemination
Total Dissolved Solids, @ 105°C

Total Hardness, as CaCO,

Calcium Hardness, as CaCQy -
Magnlesw‘um Hardness, as CaCOy
Calcium, as Ca

Maghesium, as Mg

Alkalinity (Phenclphthalein), as CaCO.
Alkalinity (Total), as CaCQy
Carbonate Aﬂalinity, as CaCO,
Bicarbonate Alkalinity, as CaCOy
Hydroxides, as OH

Carbon Dioxide, as CO.

Carbonates, as €Oy

Bicarbonates, as HCO,

C_hlorides, as Cl

lron, as Fe

Manganese, as Mn

]
==

o Orlande, Florida 32806 e

305 424-5606

ANALYTICAL LABORATORY DIVISION

Appearance: _C_].EBLM__ _
“client
Sampled by: —Cl____.__.

Identification:

METHODS
This water was analyzed using methods adapted from “Standard Methods for the Examinetion of Water and Wastewater,” Latest Edition, APHA, AWWA and

RESULYS

PP,

440
270

120
29

258

258

Determinatian

Sulfate, as 50,
Fluorides, as F

Silica, as 5.

Copper, as Cu

Phosphate (Total), as PO,
Color, Standard Platinum Cobalr Scale
Odor

pH {laboratary)

pHs

Stability Index
Saturation Index

Turbidity, Silica Scale

Signed: .

(Ta convert ppm 10 grains per gallon, divide ppm by 17.1)

Test well #1 North Pine Is. Rd.
0 gmp after re-drilling{(GAC Utilities)

INSPECTIONS, ANALYSIS, QUALITY CONTROL RESEARCH & ODEVELOPMENT IN MICROBIOLOGY. BIOCHEMISTRY & CHEMISTRY.

eraqﬁ_czg;abq_EQtQpies, Inc.

P. 0. Box 802584 e Orfande, Florida

WATER ANALYSIS REPORT

Report 1o . I:.a.ypf .-A,tla'l?ti'c CO- clear

- - Appearanre:

Date: .___September 30, 1970 Sampled by. client

32806 e 305 424-5606

ANALYTICAL LABORATORY DIVISION

Sample Number: 3918 igumiificat-n. GAC Utilities Cape Coral, Fort
Meyers, Fl. 10" well permit # 6749
METHODS job /52001 1QJ 10316
\rr:.;( -;..T..\.-, s atabg vl g et naptead D i d 8etyd, for e D - ol aned Wastewatel” Latet Lalation, AFIA, AWWA onel
© RESULTS

Determination p-pm. Determination ppm,
Total Dissolved Solids, @ 105 ¢ 575 Sulfale, as SO, 3
Total Hardness, a5 Cal (3, 300 Fluorides, s | 0.6
Caltivim Hardiess, s Cat G, 168 Silica, e 03, 7.4
Magnimiim Harduews, a Cat O, 132 Coppwr, ws tu 0
Calcium, as Ca - ,67¥ Phosphate (Total), as PO, 0.9 -
Magresium, as Mg 32.,,__ Color, Slandard Platinum Cobalt Scale 3 -
Alkalinity (Phenolphthaleir), s CaCO, 0 Qdor 0
Alkalinity (Total), as CaCO, R .2.16 pH (laboralory) 7.8
Corbonate Alkalinity, 55 €aCG, ] pHs 7.1
Bicarbonate Alkulinaty, w a6, 216 Stalality index 6.4
Hydroxides, as OH . i.o_ R Saturation Index 0.7
Carbon Dioxide, as €Oy T Turbidity, Silica Scale ¢
Carbonates, as CO.. - 0 -

Bicarhonates, as HCO, . - 263,...
Chlorides, ay €I 156
lon, a5 Fe a0

Manganese, as Mn

ot

Signud:

T ramvert g 1 op

) A prer oallon, i ppan by 14 1
5 U EL Y O Y ST I ANTN PRI el
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Orlando Laboratories, Inc. Orlando Laboratories, Inc.

P. 0. Box BO25A e Orlando, Florida 32806 e 305 424-5606 P. 0. Box 80258 e Orfando, Florida 32806 e 305 424-5606

WATER ANALYSIS REPORT ANALYTICAL LABORATORY DIVISION WATER ANALYSIS REPORT ANALYTICAL LABORATORY DIVISION

Report to: _Layne Western Company, Inc. Appearance: _Clear Report 1p: _Liayne-Western Company Co. Appesrance: _CHEAT

Date: August 14, 1970

Sampled by: ..E.]i?_nt_

Date: Aupust 14, 1970

Sampled by, _Client

Sarnple Number: 3830-5 ledentification: E(;E 9.70 ,, N Sample Number: 3830-7 Identificat an: FCWJ-QTZD,,‘,,
METHODS METHODS
This water was analyred using methods sdaptad fram “Standard Methods for the Examination of Water and Wastewaler,” Latast Edition, APHA, AWWA and Twhi;c;vaoer was analyzed using methods adepted from “Standard Methods for the Examinaviz:: of Warer and Wastewater” Latest Edition ATHA 2A WS and
WRCF. 8
RESULTS RESULTS
Detarmination ppm. Butermination ppam. Determinatioh ppm. Derermination Ppm
55
Total Dissolved Solids, @ 105°C 850 Sulfate, ‘as 5O, ”7077 _ Total Dissolved Solids, @ 105°C iﬂ@_ Sulfate, as-50Q,
Total Hardness, as CaCQ, 432 Fluorides, as F _ 0.6 Total Hardress, as CaCCy _ 402 Fivorides, as F 1.2
. 204 - . 6.4
Calcium Hardness, as CaCOy —270 Silica, as SiG. r"_“_z__ Calcium Hardness, as CaCO; - Silica, as SIC. .
Magnesium Hardness, as CaCOy, 162 Copper, as Cu __Q____ Magnesium Hardness, as CaCOy __19_8_ Copper, as Cu o
Calcium, as Ca —108 Phasphate (Total}, as PO, __9_'__6_ Cafcium, as Ca __ B2 Phosphate {Toral'. as PO. 0.9
2
Magnesium, as Mg 40 Color, Standard Platinum Cobalt Scale __ 2 Magnesium, as Mg 8 Colar, Standard Platinur: Cobsit Sesle -
Alkalinity {Phenolphthalein), as CaCO, ¢ Oder o Alkalinity (Phenolphthalain), as CaCOy _ 0 Odor Q
. 162 7.3
Alkalinity (Total), as CaCQ, —_ 210 pH (Laboratory) o2 Adkalinity (Total}, as CaCQy pH ilaboratory)
Carbonate Alkalinity, as CaCO;y 0 pHs . 5-3” Carbonate Alkalinity, as CaCO; o pHs i1
Bicarbonate Alkalinity, as CaCOy 210 Stability Index __ 6.4 Bicarbonate Alkalinity, as CaCO, 162 Stability Index 6.9
Hydroxides, as OH 0 Saturation Index . }’_'__4__ Hydroxides, as OH 0 Saturation Index 0.2
Carhon Dioxide, as COu 28 Turidity, Silica Scale _..b Carbon Dioxide, as CO: _ 1 Turbidity. Silica Scale 0
Carbonates, as CO;, 1] . _ Carbonates, as CO,; ¢
Bicarbonates, as HCO, 256 e Bicarbonsates, as HCO; _197
. 285 .
Chlorides, as C| _ } Chlorides, as Cl 351
Iron, as Fe 0 _ _ tron, as Fe Y
Manganese, as Mn 1] . Manganese, as Mn I
Signed:.m, Z 4 Sigred: X, : ;
C st s -
N {To convart ppm 10 graiaz per gallan, divide ppm by 17.1) (To convert ppon = #der aalde S ge w .
© INSPECTIONS, ANALYSIS, QUALITY CONTROL, RESEARCH & DEVELOPMENT IN MICROBIOLOGY, BIQCHEMISTRY 8 CHEMISTRY, INSPECTIONS. AMALYSIS, QUALITY CONTROL RESEARCH & DEVELOTMENT N ¢ USOR DLO3Y B OVsiv 8730 4 Jmiee'd
—— pr——rnr o — e — PR — — —
e e A A R T — e o e T -
. ' S e e L. L [ R L. i w L [ i dJ 0, 4y = — —t



Orlando Laboratories, Inc.

P. 0. Box 8025A e Orlando, Florida 32806 e 305 424-5606
\

WATER ANALYSIS REPORT ANALYTICAL LABORATORY DIVISION

Report to: _Liayne Western Co,,Inc. Appearance; _Clear

Date: Aungust 14, 1970 Sampled by. _ Client
Sample Number: 3830-1 Identification:. FCW_ 7=70 —_—
METHODS
Twhtc;tnrur was analyzed using methods adepted from “Standard Methods for the of Water and ** Latest Edition, APHA, AWWA and
RESULTS i

Detarmtination PpM. Detarmiasion P-p.m.
Total Dissolved Solids, @ 105“(5 ﬂ Sulfate, as SO, 77_13L
Total Hardness, as CaCQy , __608 Flucrides, as F 0.3
Calcium Hardness, as CaCOy _246_ Silica, as Si0. : 4_7";6
Magnesium Hardness, as CaCOy __362 - Copper, as Cu 70
Calcium, as Ca ,_9_8__ Phosphéﬂe (Total), aé PO, - ﬁ
Magnesium, as Mg BB Color, Standard Platinum Cobalt Scale 3 _
Alkalinity {(Phenalphthalein), as CaCO. 0 ' ().dnr . 0
Alkalinity (Total), as CaCO; __1& pH {Laboratory) i _—'ii
Carbonate Alkalinity, as CaCO, _ﬂ_‘ pHs _ 6.9
Bicarbonate Alkalinity, as CaCOy ﬂ_ Stability Index i
Hydroxides, as OH —D Sa!ura-tion Inclex &
Carbon Dioxide, as €O _ _ 80 Turbidity, Silica Scale .2
“Carbonates, as CO, N B -
Bicarbonates, as HCO, ﬂ
Chilorides, as C ' G666 !
Iron, as Fe _0_
Manganese, as Mn _ﬂ_

Signed: S

Cheghtst
) g ‘ (To canvar! ppm to grains per gallen, divide ppm by 17.1)

INSPECTIONS, ANALYSIS, QUALITY CONTROL RESEARCH & DEVELOPMENT IN MICROBIOLOGY, SICCHEMISTRY & CHEMISTRY.

Oriando Laboratories, Inc.

P. 0. Box 8025A

WATER ANALYSIS REPORT

+ Orlando, Florida 32806 o 305 4245606

ANALYTICAL LABORATORY DIVISION

Report to. Liayne Western Company, Ine. = Appesrance: clear .
Date: September 9, 1970 ! Sampled by: client
Sample Number: 3870-1 Identification: FELV_B -0

METHODS .
Twh':c:uer was analyzed using metheds adapted from “Standard Metheds for the Examination of Water and Wastewater,” Latest Editlon, APHA, AWWA' and

RESULTS

Datarmination ppm. Detnrmination ppm.
Total Dissolved Solids, @ 105°C _1100 liulfa1e. as 850, —.EL
Tota! Hardness, as €aCQ, 378 Fluorides, as F , 0.5
Calcium Hardness, as CaCO; & Silica, as SiC» _g_'B_
Magnesium Hardness, as CaCOs _on4 Copper, as Cu _ 0
Calcium, as Ca _E.__ Phosphate {Total), as PO, _oi..
Magnesium, as Mg 50 Color, Standard Plaﬂn_um Cobalt Scale _ 3
Alkglini1y (Phenolphfhaléin), as CaCOy 0 Cdor 0
Alkalinity (Total}, as CaCOy _Z]L pH (Laborarary‘)L __?_‘2_
Carbonate Alkalinity, as CaCO, ' _0_._ pHs . A
Bicarbonate Alkalinity, as CaCOj __216 Stability Index _6.8
Hydroxides, as OH 0 Saturation Index " 0.2
Carbon Dioxide, as CO: _ 29 Turbidity, Silica Scale . _0_
Carbonates, as COy _0____ -
Bicarbonates, as HCQ; - 264
Chlorides, as Cl 360 .
Iron, as Fe o
Manganese, as Mn —0.

Signed: -
Chefhist

{To convers ppm_to grains per gnllon, divide ppm by 17,13
INSPECTIONS, ANALYSIS, QUALITY CONTROL, RESEARCH & DEVELOPMENT IN MICROBICLOGY, BIOCHEMISTRY & CHEMISTRY.



Orlando Laboratories, Inc.
P. 0. Box 80252 e Orlande, Florida 32806 « 305 424-5606

WATER ANALYSIS REPORT ANALYTICAL I.ABORATORY_DI\(ISION

clear

Report fo: Layne-Western Company, Inc.

Date: . September 9. 1970
3870-2

Appearance:
Sampled by: _cClient
Identification: B -70 FCW

Sample Number:

. METHODS
This water was snalyzed using wethods adapted from “Standard Methods for the Examination of Water and Wastewater,” Latest- Edition, APHA, AWWA and
WPLF, )
RESULTS
Detarmination . R Popom

ﬂ_ Sulfate, as S5O, ’ A;lﬁ

Detormination ppm.

Total Gissolved Solids, @ 105°C

Total Hardness, as CaCQ, i __300 Fluorides, -as F _ 0.3

Calcium Hardhess, as CaCQy & Silica, as SiQ. ._gi

Magnesium Hardness, as CaCO., _ 138 Copper, as Cu —0

Calcium, as C.a 65 Phosphate (To1al.), as POy 0.3

Magnesium, as Mg L Color, Standard Platinum Cobalt Secale __L

Alkalinity {Phenolphthalein), as CalC, I + B Cdor 0
' A:Ikalinfty {Total), as CaCO, _222_ pH (Labaratory) _..7‘72

Garbonate Alkalinity, as CaCO;, DD __ . pHs 0.

Bicarbonate Alkalinity, as CaCOy _ 222 Stability Index _6.8

Hydroxides, as OH — 0 Saturation Index —0.2

Carbonl Dioxide, as COa _r‘io_ Turbidity, Silica Sca}e ___0_

Carbonaies, a-s Oy ! _D_ —_

Bicarborates, as HCOy f_270

Chiorides, as’ C.I 225 ]

Iren, as Fe . ﬁ_q_

Manganese, as Mn .

SignedZ/i_‘_l . S
Cl ist
w (Ta convert ppm fo grains per galion, divide ppm by 17.1} .
= (INSPECTIOMS, ANALYSIS, QUALITY CONTROL KESEARCH & DEVELOPMENT IN MICROBIOLOGY, BIOCHEMISTRY & CHEMISTRY.
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Oriando Laboratories, Inc.
' P. 0. Box 8025A e Orlando, Florida 32806 e 305 424-5608

WATER ANALYSIS REPORT

Repoit to; Layne-Western Company, Inc.

Dete: August 14, 1970

Sample NurLber-

3830-6

kS

ANALYTICAL LABORATORY DIVISION

N clear
ppearance:
client
Sampled by: _
FCW - 6-T0

Identification:

Y
~ METHODS

Thhs water was analyzed using methods adapred from “Standard Methods for the Examination of Water and Wastewater,” Latest Edltion, APHA, AWWA and

WPCF.
RESULTS .

Damstmination N ppam. Daterniination pam.
Total Dissolved Solids, @ 105°C : __ 380 Sulfate, as 5O, S 1o
Total Harc;%g\s, as CaCO, ) /. ﬂ - Fluorides, as F _..9_'_2_
Caicium Ha‘l:drhess, as CaC, o "-\‘ _1?_0_ Silica, as 5i0: __9' 8
Magnesiu-n':‘ Hardnéss, as CaCOy ! \"‘ _1.10_ Copper, as Cu ) N
Calcium, as Ca ﬁ.ﬁﬁﬁ_ Phosphate (Total), as PO, i
Magnesium, as Mg . _ 29 Color, Standard Platinum Cobalt Scale . ____L
Alkalinity (Phenoiphthaiéin), as CaCOy __L Qdor V 0
Alkalin;ty (Total), as CaCOy 210 pH (Labaratory) ‘ ___,zi
Carbonate Alkalinity, as CaCQy 0‘_. pHs 7.2
Bicarbeonate A'Ikalim'ly, as CaCOy 210 Stakility [ndex ‘_ 7.2
Hydroxides, as OH . - .0 Saturation Index 0
Carbon Dioxicle, as COs 28 Turbidity, Silica Scale 0
Carbonates, as COy 0 —
Bicarbonates, as HCO; : __ 256
Chlorides, as Ci . 75
Iron, as Fe o
Manganese, as Mn 0

Signed: A %;_

Cherni

{¥a convert ppm 1o grains per gallen, divide ppm by 12,1}
INSPECTIONS, ANALYSIS, QUALITY CONTROL. RESEARCH & DEVELOPMENT IN MICROBIOLOGY, BIOCHEMISTRY & CHEMISIRY.
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Orlando Laboratories, Inc. _
L P. 0. Box 80254 e Orlando, Florida 32806 e 305 424-5606

WATER ANAI.‘_fSIS REPCRT ANALYTICAL LABORATORY DIVISION

Report 1o La}m e Western Company, Inc. Appearance: clear.
_Augdst 14, 1970 Sampled by _client

‘Number: : 3830-3 Identification. FCW _3-T0
METHODS

This water was snalyzed using methods adapted from "Standard Methods for the Examination of Water and Wastawater,” Latest Edition, ‘APHA, AWWA ang
WPCF. .

RESULTS
Determination ppam. Determination p.pm.
Total Dissolved Solids, @ 105°C _502_ Sulfate, as SO, } - .__i.
Total Hardness, as CaCOq __ 288 Fluorides, as F ﬁ
Calcium Hardness, as C;Cox _lﬂ‘ Silica, as SiC- . _'7._6
Magnesium Hardness, as CaCO, _.90 Copper, as Cu 0
Calcit.Jm, as Ca _L Phosphate (Total), as PO, 0.9
Magnesium, as Mg 22 Color, Standard Platinum Cobalt Scale
Alkalinity (Phenolphthaléin), as CaCOs _ 0 Odor _ o
Alkalinity (Tetal), as CaCO, __ 240 pH (Laboratory) e
Carbenate Alkalinity, as CaCOy _0_ : .pHs . 6.9
Bicarbonate Alkalinw, as CaCO: . 240 Stability Index _ 6.7
Hydroxides, as OH _o_i Saturation Index 0.2
Carbon Dioxide, as CO. _32_.. Turbidity, Silica Scale . 404_
Carbonates, as CO;y _0__ ’ -
Bicarbonates, as HCOy __2&
Chlorides, as CI ~—111 R
fren, as Fe _.L R
Manganese, as Mn _

Signed:/_ﬁﬁ;ﬂ_%___
Chedfist

) {To convert ppm fo grains per gatlon, divide ppm by 12.13
W INSPECTIONS, ANALYSIS, QUALITY COMIROL, RESEARCH & DEVELOPMENT IN MICROBICLOGY, BIOCHEMISTRY & CHEMISIRY.

Orlando Laboratories, Inc. ,
P. 0. Box 8025A e Orlando, Florida 32806 e 305 424-5606

WATER ANALYSIS REPORT ANALYTICAL LABORATORY DIVISION

Report 1o, _Layne-Western Company, Inc, Appearance; _Clear B
Dates August 14, 1970 . Sampled by: _client
Sample Number: 3830 -8 Identification: FCW ‘ :-70 -
METHODS . .
Twhtc\garﬁ was analyzed using methods sdapted from “Standard Methods for the ion of Water and W 1’ / Letest Edition, APHA, AWWA and
RESULTS
Dstarmination ppm. Detarminsrion ! ‘popm:
Total Dissolved Sclids, @ 105°C M'mi Sulfate, as SO, . ,,AL
Total Hardness, as CaCO, __ 270 Fluorides, as F . _ 0,5
Calgium Hardness, as CaCO; ‘jg_ Silica, as Si0. ’ __'?i
Magnesium Hardness, as CaCOy 120 Copper, as Cu 0
Calcium, as Ca ) _60_ Phosphate {Total), as PC, ) .. &
Magnesium, as Mg 29 Color, Standard Platinum Cobalt Scale 2
Alkalinity (Phenolphihalein), as CaCo, _0_ Odor ’ __0_
Alkalinity (Total), as CaCOCy 240 pH (Laboratory} 1.2
Carbonate Alkalinity, as CaCCy ___0 pHs ' _L
Bicarbonate Alka\inhy; as, CaCOy 240 Stability Index _ 7.0 .
Hydroxides, as OH 0 Saturation Index _ 0.1
Carbon Dioxide, as CO, _&_ Turbidity, Silica Scale o
Carbonates, as COy _ 0 —_—
Bicarbonmes,. as HCOy _ 203
Chiorides, as Cl . —90
Iron, as Fe —0
Manganese, as Mn : B

STgned:m —_
Chengdht

(To canvert ppm ta grains per gallon, divide ppm by 17.1)
INSPECTIONS, ANALYSIS, QUALITY CONTROL, RESEARCH 3 DEYELQPMENT (N MICROBIOLOGY, BIOCHEMISTRY & CHEMISTRY.



Orlando Laboratories, Inc. Orlando Laboratories, Inc.

P. 0. Box 8025A e Orlando, Florida 32806 e 305 424-5606 . P. 0. Box 80258 e Orlando, Florida 32806 e 305 424-5606
WATER ANALYSIS REPORT ANALYTICAL LABORATORY DIVISION WATER ANALYSIS REPORT ANALYTICAL LABORATORY DIVISION
Repor to: _dyne Western Compgny, Inc. Appearance: clear Report to: _Layne Weste;‘n Company, Inc,q App ce: _Clear ~
Dare; ___August 14, 1970 sarmplod oy: _ClieTL Date: ____ August 14, 1970 - Sampled hy. _client B
Sample Number: 383012 Identification: FCW 270 - — Sample Number: 3830-4 Identification: FCW 2270

MEYHODS ' ' METHODS
Thic wate was anlyzed using merods adpied from “Siandard Hetkods for the Examiation of Weter and Wasiewater” Latest Ediion, APHA, AWWA and e water was analyzed using methods adnpted fram "Standard Methods for the Examinatian of Weter and Wastewater,” Lakest Edilion, APHA, AWWA and
RESULTS RESULTS
Detarstination ppm, Delarmination ppan. Detormination popm. Batermination PR
Total Dissolved Solids, @ 105°C __800 Sulfate, as SO . Total Dissalved Solids, @ 105°C _ 1950 Sulfate. 23 SO, _ 140
Total Hardness, as CaCO, 432 Fluorides, as F -9 Totel Hardness, as CaCOy 600 - Fluorides, as F — 0.5
Calcium Hardness, as CaCOy i . 246 Silica, as 5i0 __Ti Calcium Hardness, as CaCO, _Eli Silica, as Si0y J‘ &
Magnesium Hardness, as CaCOy _ 188 Copyper, as Cu —0 Magnesium Hardness, as CaCOy _._282 Copper, as Cu _ 0
Calcium, as Ca i Phosphate (Totzl}, as PO, _ﬂg_w Calcium, as Ca i Phosphate (Total), as PO, 0.6
Magnesium, as My 45 Color, Standard Platinum Cobalt Scale _i Magnesium, as Mg __ 68 Color, Standard Platinum Cobait Scale 3
Alkalinity {(Phenolphthalein), as CaCQ, _ 0 Odor 0 Alkalinity (Phenclphthalein), as CaCO; _0,_ . Odor 0
Alkalinity (Total), as CaCOj _ 282 pH {Laboratory) _ ,7 a1 Alkalinity (Total), as CaCOx t 192 PH {Leboratory) __ 7.0
Carbonate Alkalinity, as CaCO, 0 pHs 6.9 Carbonate Alkalinity, as CaCOy IR | B pHs ) ) 6.8
Bicarbonate Alkalinity, es CaCOy _ 222 Stability Index 6.7 Bicarbongte Alkalinity, as CaCOy ) _ 192 Stability Index _ 6.6
Hydrexides, as OH _ 0 Saturation Index J- 2 Hydroxides, as ‘.OI:{{ _ 0 Saturation Index 002
Carbon Dioxide, as CO., _3_5 _ Turbidity, Silica Scale ' 0 : Carbon Diuxida:{, as CO. i_ . ]’urbidity, Silica Scale ) ___9__
Carbonates, as CO, 0 - Carbonates, as CO, _ 0 -
Bi:ark;onaies, as HCO, 270 — Bicarbonates, as HCO, ﬂ
Chlorides, as CI o 255 ‘ ) Chlorides, as C1 , . 690 ]
Iron, as Fe _D ) Iron, as Fe _D_
Manganese, as Mn —D Manganese, as Mn 0
Signed: N - Signed: 4 —_—
- : mist
{To convert ppm 1o grains per gellen, divide ppm by 17.11 (To convert ppm 1o graing per gellon, divide ppm by 12.1)
ag| INSPECTIONS, ANALYSIS, QUALITY CONTROL, RESEARCH & DEVELOPMENT IN MICROBIOLOGY, BIOCHEMISTRY & CHEMISTRY, INSPECTIONS, ANALYSIS, QUALITY CONTROL, RESEARCH & DEVELOPMENT [N MICROBIOLOGY, BIOCHEMISTRY & CHEMISTRY,
" " - - - "
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WATER QUALITY DATA FROM CAPE.CORAL‘WATEﬁ‘PLANT

CASING CASING WELL M. T, Mg . Ca

LOCATION DESCRIPTION DIA, DEPTH DEPTH pH ALK MWD, HD. ~ HD. €l T.D.S,
‘GAC Obs. Well 1-70- 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 . a2 84 230 7.8 242 246 138 108 110 390
GAC CObs. Well 5-70 2" 147 241 -~ 172 442 242 200 460 1200
GAC Obs, Well 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
GAC 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. Well 11-70 | 2" 106 205 7.9 216 242 142 100 110 350
GAC Obs. Well 12-70 ' 2" 126 250 -- 186 254 122 132 100 376
GAC Obs. Well 13-70 2w 126 215 -~ 194 320 174 146 350 494
GAC 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
GAC Obs. Well 16-70 _ 2" 126 225 -- 228 240 136 104 90 330
GAC Obs. wWell 17-70 ' 2" 129 225 -- 234 236 136 100 60 330
50 Ft. E. of GAC TH 4-70 o2 10 12 7.4 360 640 400 240 1150 2900
GAC Obs. well 1-70 @ 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" -— 2007 -- 196 386 216 170 620 1600
GAC Prod. Well #l6 -~ = . g" - 120 241 ~— 220 268 136 132 160 410
GRC Test Well No. 1 (N-1) 8" 127 227 7.4 232 252 138 ° 114 80 = 350
North Golden Gate Test No. 1 4* 66 .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
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WATER QUALITY DATA FROM CAPE CORAL WATER PLANT -

CASING

CASING

WELL

(-

M. S i Mg, Ca.

LOCATION DESCRIPTION DIA, DEPTH DEPTH _pH ALK, _HD, HD, HD, Cl _ TDS
Cc.C. Blk 1255 Lots 35-36 - - - - —— - - - 700  190¢
C.C. Blk 1610 Lots 31-32 — — - — - “m - - 600 170¢
C.C. Blk 239 Lots 17-18 —- - -- - —— - — - 570 140t
C.C. Blk 235 Lots 20-21 - - - - - — - -~ 540 150t
C.C. Blk 242 Lots 29-30 - - -~ -= - - - -~ . 630 145¢
C.C. Blk 836 ©Lots 31-32 - - - S —= - - -~ 150 - 474
C.C. Blk 246 Lots 1 - 2 - —_ - — - - - — 210  45¢
C.C. Blk 285 TLots 19-20 - - —-— - - -_— - -- 350 85
GAC Unit 97 Const. wWell 4" - 985 7.8 180 570 - 314 256 700 180
C.C. Condominium ' — —— - 7.8 190 422 270 152 450 140
C.C. Blk 1744 Lots 21-22 - — 168 7.5 166 ‘570" 330 240 750 215¢
C.C. Blk 150 (5337 Cocoa St.) 2" - 168 _— — e —— - 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 200t
Flowing Well SE% 2-445-23E - - - - -- 538 - -- 610 180i
Flowing Well E% Co 3-44-23E —- - - — - 514  --— - 570 160t
C.C. Blk 1744 Lots 21-22 - - 168 7.5 166 570 . 330 240 750 215!
Price Flowing Well SW Fire-T. -- - 6507 7.3 178 508 350 158 620 170!
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. Blk 31 (5338 Nautilus Dr) -- - - - - — - — 60 -

C.C. Blk 1616 Lots 26-27 e — — -~ - — - - 700 . -~

C.C. Blk 1054 , 2" 84 108 - 268 310 160 150 160 60
C.C. Blk 675 (1429 SE 217R) - - 126. 7.6 210 290 150 140 160 43
C.C. Blk 789 (1007 SE 13 P1l) — —-— — 7.4 192 386 172 214 470 -~

G T S o s S e S e B e S necs . T3 B 7]
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WATER LEVEL DATA

A search was made for histori¢ 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, helieved to be the general recharge area.

Using the'steady—state aguifer 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 miles,
‘and L is the average flow width or horizontal length in miles.
The computed steady-state flow in the Upper Hawthorn formatlon'
for Western Lee County in a 625 square mile study area, was
- 150,000 gallong 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
aguifer by infiltration or leakage from overlying and under-
lying aguifers. Some leakage may occur from other agquifers
to the Upper Hawthorn agquifer, but 1nd1catlons 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 cyecle 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 prlor to major
pumpage in the general study area.

36
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IN LEE COUNTY,

CAPE CORAL OBSERVATION WELL L
LOCATED NWi
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PINE ISLAND OBSERVATION WELL L-582

LOCATED IN NE; OF NEZ SEC. 21, T44S, R23E

IN LEE COUNTY, FLORIDA

ABOVE SURFACE

DEPTH IN FEET BELOW LAND SURFACE
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FORT MYERS BEACH OBSERVATION WELL 439
LOCATED NEAR BASE OF WATER TOWER
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aler fevels -

DEPARTMENT OF THE INTERIOR

\.u\lrtl.) dlATES

GEOLOGICAL SURVEY

Lpper HawHorn /5’7wfﬂ—

Fils No.

Wawbington .........

Patrlab . oiiniine: -

.5767‘0.156*..(.? T e

0. smm .BUILDING

UNPU;.L!SHgD DATA.
SUBJECT TO REVISION

fm'm MAIN STREET

FORT MYERS, FIX

Local| USGS| pge | Fime | Moy 1000 werr | e ﬁ:":";
e, | M. e s | (15w (Mxt) 4;-‘;:;0 |
GAC L o6 | fre0| 1452 | 1189 | 34 \##97 | 1506 | 16.05 | PGS S0
21 ezl | 44857 | 107 | Yo |+2.93 | /5.37| /730
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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 a2 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 considéred. 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 (l0) year period beginning
at the present time. Pumpage has to be programmed in the computer
model by steps, 80 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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MONTH

January
February
March
April
May

June
July
August
September
October
November
December

January
February
.March
April
May
June
July
August
September
October
November
December

January
February
March
April
May

June
July
August
September
October
November
December

1965
1965

1965

1965
1965
1965
1965
1965
1965
1965
1965
1965

1966
1966
1966
1966
1966
1966
1966
1966
1966
1966
1966
1966

1967
1967
1967
1967
1967

1967

1967
1967

1967

1967
1967
1967

AVERAGE MONTHLY WATER USE . 1-
IN MILLION GALLONS PER DAY

Average

Average

Average

FLORIDA CITIES  CAPE CORAL  PIKE ISLAND]

ke , 0.328 -

- 0.628 -

40

- 0.373 —-
- 0.381 - 1
— 0.414 - A
- 0.458 ——
—-— 0.450 —
- _ 0.318 _—

- 0.339 -
- - 0.351 -
- 0.358 -
- . 0.421 -
e 0.434 - r

0.385

- 0.413 -
- 0.485 -
- 0.540 - [
- 0.527 - |
-- 0.537 -
- 0.412 - -
- 0.486 — ‘
- 0.464 b
- 0.476 - B
- 0.515 - o
- : ' 0.644 —
- 0.655 e £

0.511

— 0.652 S L)
— 0.700 - )
- 0.783 — o
- : 0.896 - S
— - 0.901 -
_— _ 0.640 - S
- ' . 0.639 - 1
- - 0.626 - )

- | 0.669 B
- 0.806 -
— 0,779 - {

0.726 0.250 E.

LAYNE-WESTERN COMPANY, INC.———— |



MONTH

January
February
March
April
May

June
July
aAugust
September
October
November
December

January
February
March
April
May

June
July
August
September
. October
November
Decemberxr

January
February
March
April
May

- June
July .
August
September
October
November
becember

YEAR

1968
1968

1968

1968
1968

1968

1968
1968
1968
1968
1968
1968

1969

1969
1969
1969

1969

1969
1969
1969
1969
1969

1969
1969 .

1970
1970

1970
1970
1970
1970

2

'AVERAGE MONTHLY WATER USE
IN MILLION GALLONS PER DAY

Average

“Average

1970

1970

1970 .
1970

1970
1970

Average

CYPRESS LAKES  CAPE CORAL PINE ISLAND

- . 0.849 --
- ' 0.923 -
- . 0.947 -

- 1.073 ‘ -

0.355 0,750 -
0.408 0.664 S

0.431 . . 0.669 e

0.470 © o 0.719 —-—

0.384 \ 0.723 -

- 0.430 0.846 -
0.510 . 0.858 -—
0.544 0,943 -
0.440 . - 0,830 0.350 E.
0.635 0.960 _ -
0.740 . 1,059 -

©0.737 0.999 = -—

0.767 7 1.183 ——

0.584 1,039 L e
0.57¢ 1,017 = ==
. 0.629. . 0.914 e
- 0.638 . 0.916 —

0.542 . 0,914 = e

0.575 0.933 —

0.672 1,034 . ==

0.759 - 1,069 0 —=

0.655. . . - 1,010 0.450 E.

0.796 - . 1,065 -
' 0.884 - 1,161 L ——

0.909 =~ .. 1,156 = --

0.965 S 1,398 ee
- 0.965 '1.451 -

0.767 - - n -

0.860 -

[=¥B

LAYNE-WESTERN. COMPANY, INC.—————
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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
agquifer gituation 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) and 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 guantities of the aguifer.

In Western Lee County, the Upper Hawthorn aguifer 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 100th 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 thege aquifers, it is estimated that one

and one-half to two and one-half millions gallons per day could

be transmitted through the agquifer system from the remote recharge
area, Thus, if pumpage in these aquifers reached twice the trans-
mission capability of these formations, or approximately five
million gallons per day, ground water mining would again be
apparent accompanied by a decllne in water 1evel for these
formations.

Digital Computer Model
Simultaneous with this study, the author was cohducting a

study of the water supply situation for GAC Utilities, . Inc.,
for the Cape Coral well field area from the same aguifer system,
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These data were modeled on a 50 x 50 matrix covering an

area of 25 miles msqguare or a total of 625 square miles,
Illustrated is the computed water level for these data
compared to the cbserved condition that existed in August,
1970. A reasonable comparison was obtained. Only the
northeast portion of the area shows a significant departure.
.This appears due to the absence of program pumpage from the
aguifer 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 0.0l1. 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 woul d probably be less than one-half their

present capacity.
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AQUIFER SIMULATION MODEL

" CARL E. NUZMAN, P.E., HYDROLOGIST
HYDROLOGIC ENGINEERING DIVISION
LAYNE-WESTERN GOMPANY,INC.
1010 WEST 39TH STREET
KANSAS CITY, MISSOURI 54111

AREA CODE (816) 931-2353
i IS SIMULATION CONSIDERS THE PUMPING TO COMMENCE IN 1964 AND CONTINUE THROUGH 19t
| 7 INPUT PARAMETERS

“MBER OF NODES IN CCLUMN OF MATRIX R T 50

UMBER OF NODES IN ROW OF MATRIX e - PR 50
: RIZONTAL GRID SPACING IN PROTOTYPE IN FEET | '-ff7- o " '2snn
ETICAL GRID SPAGING IN PROTOTYPE IN FEET o ‘- “  2680
| NGTH OF INITIAL TIME STEP INCREMENT IN sgcowns o 10
(FLOW FLUX TO VERTICAL LEAKAGE FROM CONFINING LAYER IN spu/sa 3 0
IAXIMUM ALLOTED PUMPING PERIOD N YEARS e o 25,00
i'x1MUﬂ NUMBER OF TIME STEPS ALLOTED , '. 37" R 499
UMSER OF TIME STEPS BETHEEN PRINTOUTS ROKS 116
‘ MBER OF TIME STEPS BETHEEN PRINTOUTS COLUMNS o 11s
“ACTION OF ANNUAL PRECIPITATION TO VERTICAL RECHARGE: 0001
ULfIPLIGATiom FACTOR FOR ADJUSTING STORATIVITY . - : ‘-'-;dindu
| LTIPLICATIQN FACTOR FOR ADJUSTING STATIC WATER LEVEL -  1.90
IULTIPLICATIUN FACTOR FOR ADJUSTING BEDROCK ELEVATTON  Z225.00
| XIMUM TIHE FOR THE PUMPING SCHEDULE N YEARS o 17.n

“ERAGE INCHES OF PRECIPITATION PER YEAR . _: 50.00

. .
RI\-CTION'OF PRECIPITAT.ION THAT REACHES AQUIFER IN TINCHES/YEAR » 0050

i
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layne-Western Company.Inc. ey compans '\

HYDROLOGY DiVISION - 6909 Johnson Drive + P.0. Box 1322 -  Mission, Kansas 66222 . 913/384-0394

June 13, 1979

Florida Cities Water Company
2112 Gulf Gate Drive '
P, O, Box 5846 .
Sarasota, Florida 33581

Attention: Mr, William G, Lee

Regarding: GROUND WATER HYDROLOGY STUDY
GREEN MEADOWS ANALOG MODEL _ _
FLORIDA CITIES WATER COMPANY B
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, please contact
us at your convenlence, '

Thank you,

Very ly yours,
CarlE. Nuzmén, g L. , '
Hydrology Consultant '

mkh

Enclosure

ceC: James R, Powell

. Gerald Blevins J
South Florida Water Management District”

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 aguifer for municipal supply,
capable of being processed with conventional water treat-

ment eguipment, 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 aguifer 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 domegtic 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 eqgualled 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 0.0l, a dimensionless number. This is
eguivalent 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 Leée-
County. Continued growth in the area will increasge 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 supplyving this demand of water for at least

six to eight years but there will be a significant deter-
ioration in individual well vields requiring- supplemental
or replacement wells located one-half mile or more distant
from present wells to meet the then existing demand. o
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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
shortage 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 feasibllity. The
first alternative is to do a more efficient job of mining the
available supply from the Upper Hawthorn agquifer. Since this
is usually the least expensive method, all utility companies
should give some immediate thought and develop plans to insure
an adeguate supply for the interim period. Florida Ccities
Water Company has an area of acceptable guality 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 grourmd water development techniques in gpreading
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
existing 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. cCapacities
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 aguifers but would
seriously shorten the utility and service life of this aguifer
systen.
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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 gubstantial 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 guality 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
vields are expected with better construction technigues.
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
the sewage effluent could be re-cycled through the distribution
system, the demand on the ground water system would be

reduced proportionally; thus, greatly extending the useful
life of the local fresh water agquifer. Further disadvantage



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 ig very questionable.
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RECOMMENDATIONS

1, Florida Cities Water Company should take steps
immediately to acquire sites to drill four {4) wells
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 drilied to an expected depth of

230 feet, The expected vield 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
cgirculation 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 eqguivalent
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
inhibitoxrs added.

3. Maintenance and service is essential to maintain

vield 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 guarterly, 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 toc 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 aguifer 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 Wegtern 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 (1) 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 trangported 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.AJC. UTILITIES, INC,
Ft, Myvers Construction Division
CAPE CORAL, FLORIDA

WLLL N0, 15

Santa Barbora

S.0. #51950
Started: January 28, 1970
Finished: February 26, 1970
0- 10 Soil
10- 25  Shell, Clay, Brown
25- 40  Shell, Clay, Green
40- 85  Shell, Clay, Green
5-123  Lime, Clay, Shall ‘
125-130  Tepper sand and white Lime
130-152  Sandy Lime, Liwe stone, Shell
152-158  Lt. Brown Limestone, very much
» Shell
158-160 White Lime, med,
160-162 Lt, brown Lime, many shells
162-165 White Lime, Shells
165-166  Lt, Brown Lime, Shells
166-172 Lt., Brown Lime, lots of Shells
172-176  Gray Lime, many Shells
176-179  Coarse Shell, trace of Clay
179-180 Brown -~ Green Lime, some Shells
180-181 Lt, green Lime, Shells
181-182 Gray and white Lime, lots of
Shells, Trace of Clay '
182-183 Gray Lime, Coarse,Shells
183185 Gray Lime, Shells, med, hard
185-189  Gray Lime, Shells, med, hd.stks.,
189-194  Gray Lime, some Shell, med,
194-199  Gray Lime, lots Shell, Hd. stks.
199-204 Gray, yellow Lime, lots of Shell:
_ hd, stks,
204-208  Gray- yellow lee, lots Shell
208-209  Gray Lime Shell, Lt. brown Lime
209-210  Gray lee, some Shell - hard
210-211 Gray Lime, gray-green (Clay,
some Shell

IFF‘fﬂH&TY

70

2ik=212
212.214
214219
219wl
720-271
221226

22omilY

22R.236

 236-240

240-241

TOTAL DEPTH:

Set 120 of 8% Pine,

'Qfﬂfﬁﬂ pﬁ ﬁﬂ"

PR )

Green Clay
Lt. brown Lire and Shelt
Lte brovn Lime, somo shell
Rlach Cloy, nosper Line P
Wﬂhw‘ﬂﬁigwmerhm
Gray Lime, brown Stks, pepver Lim
Gray Lime, Shells, pepper Lime
Cray Li'u, streaks of white

Liue, lots Shells C
Lt, brown Lime, sowe shells some

. Clan‘

Lt. brown Lire, some shells, cli :

o

.f",;
241* :
Cemonted with 55 Bags }gf
- 1;,! an ) '

Tested 220 GPM 94' P.L. - 8 hour Test ' |
Acidized Well 1000 Gal, - . =
Tested 350° GPM 90 P, L, - § hour Test .

. Locastion:

Unit 24 East R/ - e
Santa Barthara, Lee County = | .
T™SDP. 445, Qpe. 23E,

Section 24 F10r1da ‘ -; S
L



Date,
2/10
2/10
2/10

2/11 -

2/11
2/11
2/11
2/11
2/11
2/12
2
2/12
2/13
2/16
2/16
2/16
2/16
2/18
3/4

2/13
2/13
2/13

:‘ . INSPECTION ANALYSIS QUALITY CONTROL. RESEARGH & DEVELOPMENT IN MICROEIOLOGY, BIOCHEMISTRY & CHEMISTRY.

i dlen Womnenwemihaarsdemen, Tanes,

ORLANDO LABORATORIES, iNCG.
P, 0. BOX 5OZ5A » OHLANDO, FLOMIDA 32606 » 305 424.5000 P. 0. Box 20254 o Otlando, Florida 52814 » 305 424-GG06

March 12, 1970 ' ’

WATER ANALYSIS RZPORT . .

. Permit No, 6409 - 5.0,.#51950
Layne-Atlaatic Co. . Cape Coral /D Well No. 16
b % Box 5789 _' Report to: __Layne-Atlantie Co. . gnzz 2;, East AW

‘ ‘ ~ . e - anta Barbara, Lee Count
Orlando, FL 32805 Date: February 15, 1970 | Twsp 485, Rge! 23, Suc.y}!d, Florida
REPORT OF ANALYSIS: Cape Coral /D Well #16, Unit 24, East R/W - $anta Sample Nomber: 3454-1 Identification: Cape Coral — Depth 241
Barbara, Lee County, Twsp. 445, Rge. 23E, Sec, 24, FlL
METHODS

RESULTS OF ANALYS3IS: (55 Gallons) ) This water wias analyzed vsing metheds adupled from “Stndurd Aeihods for Fie Eaeminetion of Weier and Wasewater,” Twelith Ediion, 1965, APHA,

Static, Depth, No. - Pumping level, Time to pump, gpm, Florides TH CI TDS AUIA ond WRCE. : i
1 172 3438-2 20 ‘ 0.6 288 90 420 RESULTS
179" 153 i3 34 2min, 30sec, 21 270 90 375 Botermination ~ ppn. Detartrination ppm.
rer 162 ¢ -4 26'5¢ Omin, Osec. 0 282 93 400 _ 4o ' 5
17 178 3454-2 92rg 1min. 45sec. 31 0.4 336 75 340 Total Dissolved Solids, @ 105°C - L Sulfate, as SO, —_
178 179 3438-5 25 3min. 0sec. = 18 300 75 345 300 ; _1.2
. 178 183 3454-4 . 94 - 9min. 4586, 20 242 75 150 Total Hardness, as CaCOy - 9uy Fluorides, as F I
i7"8" 188 " «h 25 2min, 20sec, 20 . 300 75 345 Calcium Hardness, as CaCO, ' ﬂ_ Silica, as SiQ; . —9_'—
178" 193 -6 25'8" 2min, 15sec. 24 - 360 90 370 -

. 174" 198 L. | 23 3min. 0 sec, 18 . 336 66 340 Magnesium Hardness, as CaCO, L1200 Copper, as Cu —0
1775 203 -0 23110 2min, 58sec. 18 312 84 375 0.9
172" 208 v -8 234 Imin, 30sec. 36 294 81 350 Caleium, 25 Ca —T&—  Phosphate (Ttal, 22 7O, N
16'3" 213 "o 19'11r 1min, 55s8ec. 28 366 75 370 p 29 i ]
1g 218 - _10 2107 Lmin, 40sec. a3 0.1 342 75 380 Magnesium, as Mg ..o A Color, Standard Platinum Cobait Scale ' —_
-—- 221 3448 * ——— e — 0.1 410 204 270 Alkalinity {Phenclphthaléin), as CaCO, .0 Od sulfurons
168'7" 221 3454-11 20M11n 2min. 0Osec, 27 354 165 580 Ty TSR, = . ” '

16'10" 226~ -14 239" lmin, 25sec. 38 330 75 390 Alkalinity (Totall, as C2CO, —280  pH fLaborstory) —L1
1614 231 vo-12 20'11" 1min. 45sec. 31 0.0 330 75 390 : o 7.0
164" 236 .13 21'2" imin, 35sec. 34 294 75 370 Corbonate Alkafiniy, a5 CoC0: —_— P T
1610 241 "ol o# 94 Thrs. 30min. 220 1.2 300 105 4%0 . . ) i
241 3463 **. s Ghrs. Omin. 350 12 600 183 420 Bicarbonate Alkalinity, as CaCOy - _2.4_0___ Srability Index 6—-9—
Canal Water Analysis (Drilling Water Sl.lpply) Hydrexides, as OH _0 Saturation Index 0.1
3438-1* 0 282 66 350 ‘ X
3438-6 ) 282 75 400 Carbon Dioxide, as CO: _3t Turbidity, Silica Scale _6 .
34387 _ 318 75 420 0 ’
. NOTE * complete analysis ‘ Carbonates, a3 G0y o
Respectfully submitted, ** complete analysis, after acidizin Bicarbonates, as HCO, ’ 203
] TH - Total Hardness .
ORLANDO LABORATORIES, INC. €1 - Chloride : Chlorides, as CI - 105

TDS - Total Dissolved Solids

, : GPM - Gallon per minute Iren, as Fe _ 005
W - 7 . - ‘ . ' 'j'anese, as Mn . _Q_
C o ' S

hemist’

LM/iE . . o : C . : o . Cheparist

(Te ¢onvert ppm* 1o grains per gallon, divide ppm by 17,13
INSPECTIONS, ANALYSIS, QUALITY CONTROL, RESEARCH & DEVELOPMENT IN MICROBIOLOGY, BIOCHEMISTRY & CHEMISTRY.



ePwioamdlo e inormboirias, L.

WATER ANALYSIS REPORT

Report to; Liayne-Aflantic Co,

P. 0. Box 20204

- 10
Dater __Miarch 4, 1070

34683

Sample Number:

Tily ewier s analyaed Using mulhods edupied fom “Standard Maih,

AWWA and WPCF,

Dotcrmination

Total Dissolved Solids, @ 105°C
Toral Hardness, as CaCCx:
Lalcivm Hardness, as CaCOy
Magnesium Hardress, a5 CaCO
Calcium, as Ca

Magnesium, a5 Mg

Alkslinity (Phenolphthalein), as CaCOx
Alkaliniry (Toral), as CaCOy
Carbonaie Alkalinity, as CaCQOy
Bicarbonate Alxalinity, as CaCOy
Hydroxides, as OH

Carbon Dioxide, as CO.
Carbonates, as COy
Bicarbonates, as HCQ,
Chlorides. as Cl

Iron, as Fe

Manganese, as Mn

ZL

« Oriando, Florida 32814 « 305 424-5606

Permit No, 6499 - S5,0,#51950

Cape Coral $/D Well No. 16

Unit 24, East R/W

Santa Barbara, Lee County

Twsp 445, Rge, 23E, Scc. 24, Florida

Mdentification: Cape Coral . . ... _ well#l§

METHODS

sids for the

RESULTS

300

0.1

Examination of Water and Wastewater,” Twelfth Edifian, 1955, APHA

Dotsrmination papm.
Sulfate, as 50, 5
Fl-uorides, as F 1.2

} Silica, as SO PR . R
Copper, as Cu 0
Phosphate (Total), as PO, 0.9 _
Color, Standard Platinum Cobalr Scale 5
Odor R ¢ B
pH {Labaratory} _6.8
pHs —6.8—
Stability Index 8.8
Saturation Index A
Turbidiry,- Silica Scale. -0

Signedﬂﬁ/‘%‘:ﬁ;ﬁ/"—

ist

{io canvert ppm 1o grains per gallon, divide ppm by 17.7)
INSPECTIONS, ANALYSIS, QUALITY CONTROL, RESFARCH & DEVELOPMENT IN MICROBICLOGY, BIOCHEMISTRY L CHEMISTRY.

r
L

Oriando Laboratorices, Inmd.

P. 0. Box 20254 o Orfando, Florida 32814 o 305 424-9606

WATER ANALYSIS REPORT
Permit Wo, €499 - $,0.#51950

Cape Coral 5/D Well Neo, 16

Unit 24, East R/W

Santa Barbara, Lee County

Twsp 445, Rge. 23E, Sec, 24, Florida

Identificasion: Sample #.1 canal water-8:45 am
2/9/70

Report to: _Layne =Aflantic Co,

Date: Februzary 13, 1970

Sample Mumber: 3438-1

METHODS

This water was analyzed uiing methods sdapred from “Standard Methods for the Examination of Water and Wastewster,” Ywelith Edition, 1945, APHA,
AWWA and WPCF.

RESULTS
Dedwrminabion [ X Datermination p-p.m.
Totsl Dissclved Solics, @ 105°C _350 Sulfate, as O, _%
Total Hardness, as CaCO, 282 Fluorides, as F _ 0
Calcium Hardness, as CaCO;, 240 Sllica, as Si0. i{)_
Magnesivm Hardness, as CaCOy L Copper, as Cu 0
Calcium, as Ca _96 _ . Phosphate (Totai), as PO, _ 0.6
Magnesiom, as Mg _19,__ Color, Standard Platinum Cobalt Scale _20__
Alkalinity {Phenolphthalein), as CaCOy _0._ Oder L
Alkalinity (Tofal), 25 CaCOy 216 pH (Laborsiory) 7.3
Ca]bona!e Alkatinity, as CaCOy _—_0 pHs Ws' 9
Bicarbonate Alkalinity, as CaCOx 218 Stability Index 6.5
Hydroxides, as OH _ 0 Saturation Index _0.4
Carbon Dioxide, as CO» 21 Turbidity, $ilica Scale L
Carbonates, as COy - _____0 —_
Bicarbonates, as HCO, — 283 .
Chlorides, as Cl _66
lron, as Fe 0.2
Mar;, iese, as Mn L

Signed-

(1o ¢anvert ppm 1o grains per gallon, divide ppm by 17.3)
INSPECTIONS, ANALYSIS, QUALITY COMTROL RESEARCH & DEVELOPMENT IN MICROBIOIOGY, BIOCHEMISTRY & CHEMISTRY,



Orlando Labortorios, Exnc.

WATER ANALYSIS REPORT

Report to: Layne-Atlantic Co, . =

Date: Fehrnary 13, 1970

P. 0. Box 20254 e OrlandoFlorida 32814 e 305 4?4_—5606

Semple Number: 343 B-g

AWWA and WPCF,

Dinrinatipn

Total Dissolved Solids, @ 105°C
Toral Hardws-3, ss CaCO,'
Calcium Hardness, as CaC0,
Magnesium Hardness, as CaCO,
Calowm, as ta

Magniesium, a3 Mg

Alkalinty {Phenolphthalein), as CaCOy
Alkalinity (Total), as CaCO,
Carbonate Alkalimty, as CaCO, '
Bicarbonare Alkalinity, 43 CaCO,
Hydrorides, as OH

Carbon Dioxide, as CO;
Carborates, 83 CO,
Bicarbonates, a1 HCO,
Chigrdes, as Cl

iron, »i Fe

Mangengwe, »1 Mn

N4

Permit No, 6499 . 5,0.#51950

Unit 24, East R/W

METHODs JOB N0.: 51950 WELL No, 16
Thin water was soalyred vsing methods wdepted from “Stindard Maethods for the Examinatien of Water wnd Wartewster,” Twelfth Edition, 1945, APHA,

RESULYS

PR

© ‘40

77
24

240

240

24

293

2.0

Ostermination
Sulfate, as 50,

Flyorides, as F

Silics, 88 5105

Copper, a3 Cu

Phosphate {Total}, as PO,

Color, Standard Platinum Cobalt Scale
Qdor

pH (Laborstory)

pHs

Sl_abilify Index

Saturation Index

Turbidity, Silica Scale

Cape Coral 5/D Well No, 16

Senta Barbara, Lee County
Twsp 445, Rga, 23E, Sec, 24, Florida

identification: 2/11/T0_30-minpumping-T.D. 172"
pumping level-25' static leyel-17'

ppm.

i

0.6
15

6,8

- PN

0.4

sm_mzﬁmat.
misl <"

“[Ma cameart pom % graion pes galion, divide pom by 17.1)
BEPICTICNS. AMAYIS. GUALTY CONTROL SEMEARCH & DEVELOPMENT IN MICROBICAOGY, BIDCHEMISTRY & CHMENMSIAY.

Orlando Laborastories, Inc.

WNATER ANALYSIS REPORT

Report to; _Layne-Atlantic Co,

P. G. Box 20254 e Orlando, Florida 32814 e 305 424-5606

' Permit No, 6499 - $,0,451950
Cape Coral S/D Well No. 16

Date: February 16, 1970

) Unit 24, East R/W
. Santa Barbara, Lee County

Sample Number; 3446

Twsp 448, Rge. 23E, Sec. 24, Florida

wentification: PO # 12654 Well # 16 depth 221

METHODS

This waler was analyzed vaing methads adapted from “Standard Methods for the Examination of Water and Wosiewster,” Twelfth Editicn, 1955, APHA,

ATWYA and WPCF,

Dstermination

Total Dissalved Solids, @ 105°C
Total Hazdness, as CaCCy
Calcium Hardness, as CaCO,
Magresium Hardness, as CaCo,
Calcium, as Ca

Magnesium, as Mg

Alkalinity {Phenolphthalein), as CaCO,
Alkalinity {Total), as CaCQy
Carbonate Alkalinity, as CaCOy '
Bicarbonate Alkalinity, as CaCQ,
Hydroxides, as OH

Carbon Dioxide, as CQ,
Carbonates, as COy

Bicarbonates, as HCOQy

Chleorides, as Cl

iron, as Fe

¥ Anese, as Mn
&L

INSPECTIONS,

RESULTS
PP Determination Papm,
_ato_ Sulfate, as 504 a0
_270 Fluorides, as F 0,1
—249... Silica, as $i0y i .
_30 Copper, as Cu _a
___g,g_ - Phosphate (Totai), as PO, _0_-_9_
1.3 Color, Standard Platinum Cobslt Scale _25
0 oder —0_
- __240 - pH {Leboratory) R 2.
0 pHs 6.9
240, Stabifity Index 6.4
—0 Saturation Index 0,5
19 Turbidity, Silica Scale 0
o]
203
~204
0.5
0.

Signed..
Chemnis

{To canvert ppm 1o grains per gallon, divide ppm by 17.1)
ANALYSIS, QuAuTY CONTROL, RESEARCH & DEVELOPMENT IN JICROBIOLOGY, BIOCHEMISTRY 8 CHEMISTRY.



ORLANDO LABORATORIES, iNC. ORLANDO LABORATORIES, INC.
P.O. BOX BO25A » OHLANDOFLORIDA 32806 « 305 424-5606

P.O. BOX 8025A +» ORLANDO. FLORIDA 32808 « 305 424-5606

February 13, 1970 February 20, 1970

Layne-Atlantic Co. Permit No, 6499 - §,0.#51950

PO Box 5789 ! Unit 24, East R/W ' ’ Orlando, FL 32805 Santa Barbara, Lee County
Orlando, FL 32805 . o Santa Barbara, Lee County . Pwsp 445, Rge. 23E, Sec, 24, Florida
’ - Twsp 445, Rge, 23E, See, 24, Florida : REPORT OF ANALYSIS: # 3454 o ' '
REPORT OF ANALYSIS: # 3438 Sample #: Date: Lab-No.: Depth of well: Pumping Level; Static Level: Gpm: Time
. 3454-2 2/11/%0 2 . 178! 22'8" 1m 55 lmin 45sec
Sample# Date: Lab-No.: -Depth of well: Pumping Level:  Static Level: Gpm: Time 3 2/11/170 3 198* 93¢ 17140 v 8min
-4 2/11/70 4 gy 23 11" 178" " 2min4djsec
3438-3 2/13/70 3 o 152 34 55 2 1/2mi: -5 2/11/70 5 . 188" 25! 178" " 2min20sec
-4 2/10/70 4 ' 152 26'5™ 17gn . 10 min -6 2/11/70 6 193 .25'8" 17 g+ *  2Zminljsec
-5 2/11/10 5 179 257 17'gn . 53 3 min. =7 2/12/70 7 213" 1911 163" " Imin55sec
-6 2/10/70 {canal) - -8 2/12/70 8 208" 2314~ 17 2n " 11/2min
=T 2/11/70 (canal-in). -9 2/12/70 9 203! 2310 175" v 2min 58sec
: . . ’ . : -10 2/13/70 10 218’ a1 16" - " 1min4Dsec
: ' : -11  2/16/70 11 221 2001 ) 167 2 min
RESULTS OF ANALYSIS: # 3438 =12  2/16/70 12 231’ 2011 164" ' 1min4bsec
=13  2/18/70 13 - 236° 2172 16'4» " 1min3bsec
Sample # : Chloride, as Cl Total Hardness, as TH TDS -14  2/16/70 14 226" 239 16107 "  1min25sec
3438-3 ' 90 ) 270 375 RESULTS OF ANALYSIS: #3454
-4 93 . . 282 400 . . .
-5 73 . 300 300 Sample #: Chloride, as Cl Total Hardness, as TH TDS
-6 ) % 282 400 : 3454-2 , 75 - 336 340
-7 75 . T 318 420 ’ -3 . 66 : 336 340
' : -4 . 5 : 348 350
-5 . 75 o 300 345
- . -6 90 360 370
Respectiully submitied, ] -7 75 . 366 370
_ : : -8 81 " 294 350
-9 84 ' 312 375
ORLANDO LABORATORIES, INC. =10 T8 342 380
) -11 165 354 580
_12 75 330 390
et e -13 ' ©T5 . © 204 370
Laurel Morgans/ ) ’ : 414 75 330 390
Chemist . - Fluoride, as F #3454-2 0.4 ppm #3454-12 0 ppm
1M/le - : , S - Respectfully submitted,

JRLANDO LABORATORIES, INC,

faureg Morgan, &Egemist

INSPECTION ANALYSI|S GUALITV. CONTROL. RESEARCH & DEVELOPMENT IN MICROBIOLOGGY. BIOCHEMISTRY & CHEMISTRY.

" ‘g INSPECTION ANALYSIS QUALITY CONTRQL, RESEARCH & DEVELCAMENT IN MICROBIOLOGY, BIOCHEMISTRY & CHEMISTRY.

- frr——s s ey e [ — - - — R = - - ] —~
[__ o L- - ‘[,._4 [ | SET— . L N [ [ L —u - . - . -

—
Ir__
i



L LEDU LOTIHL O WU (i nau = s

Serial No

Santa Rarbara, Lee County

—_w-__._"lfw,sp,_!l.ﬂﬁ_,__i{ge 23k, Sec, 24, Florida
Your Order No

S, . No 519,0

f"rom LAYNE-ATLANTIC CO.

“Waorld's Laraest Water Dex

elopere™

.\lE\i PHIS

1T E

NNESSEE

_ 3 - ; rot -
N SN T U S
o . ! -
i ol
——l
. ﬂ;’ e
L e
¥
it - i
. - _4
—— . T i je= __r\ I
JSUNN D —_— N [ JUUARES DR ST b
| . _}7
[ S S
£
.
F
- Fd
; = ;.,..]‘
M?éif}?‘{ e Fa oty |
3
N
Fd
L By
i 2 f
i :
I
i L
. X
T 1
.
—&
| T )
H T
. i

| e,

7]
L

Rl et Bt 95
K : ;
e - T
e ‘
i

i

Ilhl:

I b,

T —_—
P~ I

R s

75




GAC UTILITIES, INC, -
WATER QUALITY ANALYSIS
CAPE CORAYL TEN INCH DIAMETER TEST

WELL NO. 2, NORTH OF PINE ISLAND ROAD

WELL DRILLED BY LAYNE-ATLANTIC COMPANY

ANALYSIS BY CAPE CORAL WATER PLANT PERSONNEL

4 HRS.

PUMP ING
pH o ' ' 7.3
M. Alk. ' : ' 200
Total hardness (CaCO3) - 294
Mg hardness (CaC03) 150
Ca hardness- (CaC03) ' . 144
Chlorides B 180

Total dissolved solids : : 450

" 7 HRS. "
PUMP ING

7.3
200
294
156
138
180
460

~—_ AYNE-WESTERN. COMPANY, INC.——
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NORTH FORT MYERS DATA
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.

Lyne ll/estem Company Inc.

WATER SUPPLY. SERVICES SINCE 1924—

)
g

MISCELLANEOUS WELL LOG AT FCWC NORTH FORT MYERS WATER PLANT

TEST DRILLING « WATER WELLS .

PUMPS

TEST HOLE

Contract Name North Fort Myers,' Florida | |
| : - No. Well No. 6 .

Job No, _ ' Date 1
: [

City f ' State Driller_Marvin Miller :

Location of Test Hole

South County Park Road

Yoo "l Sec. . - of T

Elevation of Test |
Hole

Static Water Level.

. Hours After Completion

Measured
R . - ) CO" ?H
From To _ : Description of Strata ~ Water Béarixilg"'
0'01 0'6" Top soil I
0'et 1'0" .Sand b
1 2 Soft lime rock =
___‘._2 i 7 Marl L J
i 9 Sand and shell -
9 13 _Rock -
213 147 | Green clay F
47 48 White clay
48 52 | sand and shell 2 | gooa
52 "_ Green clay (total depth) [L
F
|
L
!" R
— L
. [ .
C kI
.—Remarks:

set 10'5" of 20 inch diameter surface casing,

used 10 feet of

- wire wound screen and 38 feet of 8 ingh diameter casing. Screen
. gravel packed in 20 inch diameter drill hole. ‘

w2z - WICHITA » GARDEN CITY » LIBERAL s KANSASCITY ¢ _DENVEH * OMAHA = AMES & ST.LOUIS s AURCRA

78 -



#4 WELL
20" GRAVEL PACK WELL
,
0i-6t  White Sand
6410 Brown Sand
1013k - Rock
143200 Marl, Shell & Little Sand
 20ta388 Light Green Clay
381460 Shell & Marl
461481 Green Clay
8% WELL NO, 7
Or Yt - Top Soil . .
g White Semd
6va8r Marl
181281 Light Green Clay
281-30'  Marl & Sheld
301351 - Oreen Clay
351-39'  Hard Pan (Shell)
39145t Light Green Clay |
L5t ~5h Hard Pan (Sand & Shell)

79




APPENDIX C

BONITA SPRINGS DATA

80

E_1

o

b

:LJ



Interview with Mr. D. H. BoggESS, District Geologist
Address: Smith Building, 2070 Main Street
Ft. Myers, Florida

Test Location #731 Nwy, NEY, NEY Sec. 25 Twp.465, R 27E,
located near Cork Screw Road '

o'o" - 25'Q" sand shell zone

250" 150'0" Limestone, dolomite

150'o0" 215'0" ‘Green clay

218'o" 243'0" Producing limestone formatlon
165" Casing in well

3.89 feet Static water level bélow surface
10.89 feet Pumping water level at 60 gpm

8.6 gpm/ft. D.D. Specific capacity of well

COMMENTS REGARDING WATER PRODUCT ION

1. This well cased out some good dolomite formatlon 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. 26.5 deg. C. (79.6 deg. F)
Conductivity - 350 micro mohs

—LAYNE-WESTERN COMPANY, INC.
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PML
LABORATORIES

M. B. WHITE, M.D.
DIRECTOR, CLINICAL RESEARCH

J. §. BRACKEN, M.D, -
. DIRECTOR, BIOLOGICAL SCIENCES TELEPHONE/ 958-0396

Wid. F. MAHONEY, M.D
DIRECTOR OF ELECTRONICS & INSTRUMENTATION

. M. CHAMELIN, S¢.D.
DIRECTOR, CHEMICAL & PHYSICAL SCIENCES
t

Re;em/a CZ?’ Development
| Division

1928 HILLYIEW AYENUE /SARASOTA / FLORIDA

ACCESSION NO.:_....237  DATE RECEIVED__8-23-68>ATE OF REPORB=26-68

SAMPLE _OF: Water U.S. Gzological Survey Well
FOR: PARTIAL [ COMPLETE ORDER NO.:

SUBMITTED BY: Flor_ida _Citias Water, B - ’
URCE: 2112 Culf Gatth:lve, _
SOURC ' Sarasota, Fla. 9

CERTIFICATE OF ANALYSIS

Parts por Million

Total Dissolved Solids @ 103°C : &40
Total MHardness (Versenate) 190
Alkalinity as CaCOj 220
Non-Carbonate Hardness ' 0O
Bicarbonate, HCO 3 - i ) . 268
lron, Fe ! : 0,04
Sulfates, SO4 - : : 30
Chlorides, Ci i : 57
Cal¢ium, Ca ; : F A
Magnesium, Mg ' : . : ‘ 19
Fluorides, £ (Distillation) . ; : 0.48
Carbon Dioxide, as CQg : : 17
Bicarbonate, o5 CoCOy ' 220
Carbonate, as CaCO4 - 0
Hydroxide, as CaCO3 : : ‘ +]
Color (Standard Cobalt Scale) ' ' 10 _ :
Odor ... i - ' Nona
pH {Field) N.D,
pH (Laboratory) ' 2.4
pHs 7.8
Stabllity Index ‘ . 2.2

" Corrosive : - Mayho
Scole Forming i ' Maybe .
Appearance ﬁgtisfgctory

espactfully submitted,
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'LABORATORIES

PML Research & Development
Division

1928 HILLVIEW AVENUE /SARASOTA / FLORIDA

M. B. WHITE, M.D.
DIRECTOR, CLINICAL RESEARCH

J. 5. BRACKEN, M.D. ] ‘ ) . .
DIRECTOR, BIOLOGICAL SCIENCES -TELEPHONE/ 958.0394

© WM. F. MAHONEY, M.D,

DIRECTOR OF ELECTROMNICS & INSTRUMENTATION

1. M. CHAMELIN, Sc.D.
CIRECTOR, CHEMICAL & PHYSICAL SCIENCES

ACCESSION NO.: _3.2;6___. DATE RECEIVED_8~23-68 DATE OF REPORT_ 8-26-68 ,;-

Water N.E.Saction 25 Ward Ranch

SAMPLE OF: - o
' M E. [lés TZenite- SPRINGS ‘ _ ﬂ‘z‘ /gf
FOR: PARTIAL [] COMPLETE gl ORDER NO.: . _5,,,//’ 6:7/”
SUBMITTED BY: Florida Cities Water, : ' W

: . , 2112 Gulf Cate Drive, | A;

SOURCE: | . _

Sarssota, Fla. - ‘,,yi’ o

. CERTIFICATE OF ANALYSIS

Ports per Million

Total Dissolved Solids @ 103°¢C 405
Total Hardness (Versenata) 290
Alkalinity as CaCO3 ; : 280
Non~Carbenate Hardress : ‘ 10
Bicorbonate, HCO4 : : 362
Iron, Fe — . . . 1.44
Sulfates, S04 ' ‘ ‘ : Less then S
Chlorides, Cl : . ' 33 o
Calcium, Ca . 1c8 : '
ngr\mesium, Mg . : . -
Fluorides, F (Distillation) _._... 0.18
Carbon Dioxide, as CO3 : : : &3
Bicorbaenate, as CaCOj 280
Carbonate, as CaC0a : ' - 4
Hydroxide, as CaCOg ‘ - ' 0
Color (Standard Cobalt Scale) ' ' 29 ‘
Odor .. ~ Wona
pH {Field) .. , __NeD.
pH (Labor‘ufdryi- ; i Jel -
pHs : ) . 7:1
Stabllity Indax S - ‘ _ 7.3
Corrosive e _ . : __Mayba
Scale Forming . : : i Maybe
Appearance . Satisfactory
/. Y
7
Respactfully Suyniﬂeé"
‘PRl LABQ TORIES
’ By: Analyst

83.



D G O

‘ I::"::J.ilij

\ .
Wall ¢3 gt Bonita Spyings

105'--132'  Sholl with white olay

132%ee145"
125'«<148' Sand vith -mx.
165%~196"  Sand

 196%w~210-  Cxcen clay

230%«=214' - Gyay clay

214%e255°  Groem clay
258%w262%  Iiard Line Rock
232%el75¢  Soft iima wock

Tetal depth 275°

Total casing 207 1o"

Total casing 40' 10" at time of 72 hr, tast

/

Green ¢lay with shell

- 84
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PML
LABORATORIES

M. B, WHITE, M.D,
OIRCCTOR, CLINICAL RESEARCH

J. §. BRACKEN, M.D,
: DIRICTOR, EIOLOGICAL SCIENCES

WM. F. MAHONEY, M.D,
DIRECTOR OF ELECTRONICS & lNSTRUMENTATION

I M. CHAMELIN, $c.D
DIRECTOR, CHEMICAL & PHYSICAL SCIENCES

tr

" ACCESSION NO. __;az_,___ DATE RECEIVEDL2/16/C3 DATE OF REPORT_lzm

Research & Development
Division

1928 HILLVIEW AYENUE /SARASOTA / FLORIDA

TELEPHONE / 958-0396

© SAMPLE.OF: tates toll 03 11/16/63 11443 4 Sozplo 01
-~ L Londta Spring | |
%{i 3 - FOR: PARTIAL [J COMPLETE [} ORDER NO.;

« SUBMITTED BY: Tlozlda Citlca Uacer
: . : 2132 Cif Gato Drive
SOURCE: ‘Ogrosoto, Ploe

CERTIFICATE OF ANALYSIS

Ports per Millica

* Jotal Dissolved Solids @ 103°C . ...553
Totcl Haordness {Versenate) ___230
‘ Alkalinity as CaCO3 2710
; .. Nen-Carbenate Hordness ... — 33 :
g Bicarbonats, HCO 5 S
D tron, Fo 000
£ . _ Sulfates, S04.- [Y:)
. Chlorides, €1 80
;j Caltium, Ca 25'
C- Magnesium, Mg : 7
‘ Fluorides, F. {Distillation) 0,60
i Carbon Dicxide, as COg 7
A Blearboncte, as CaCO3 £70
‘ Carbenate, as CaCOj 0
‘ Hydroxide, os CaCOy 0
\ Color (Standard Cobalt Scale) i3
’ Odor ... Kooo
_ pH (Field) l.Do
l ' pH (Laboratory} 7.0
* pHs 704
Stabllity Index 1.0
i Corrosive —....... l‘fnvba
i Scala Forming LS}?EO
' ApPPOaranca ... ﬁmfwﬁoﬂ -

Respectfully submitted,
PML LABORATORIES

: By: ’1)0 /‘4()/
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PINE ISLAND WELL FIELD DATA
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6B

WATER Mli.-\LYSIS TABULATION

GREATER PINE ISUJND VATER ASSOCIATION, INC. .

BENNETT, BISHOP & PASSALACQUA, INC.

f!ﬂrts' per mil}fon [’[ Tl b J 2 ép EXHIBIT "D* . .
Well No. e b ’V ] = | L T

Component 1=A ‘1-B - ;l.—C 1-D 1-E Il-F 28 2=B 3-A 3-B 3-C 3=-D 3I~E Remarks
| Total Disselved Selids *| _ 470 1 .875.., 1050 | 1050 .| .825 | ;825 . 480 | .aso. .| s22. | 15 | 405 .| 525 j_ 440

Total) Hardness ___ . *i 318 474 S22 1 522 | 481 | .ﬁ|_.48_l._ 298 e 298 ._.323 273 | 305 305
IAlkalinity as CaCQy __ *®| 230 | 240 ; 210 210 1 230 | 230 { 210 | 210 L2100 p 230 | 240 ..220 210 _—
Non-Carhonate Hardness | _ 88 1234 312 | 312 | 251 | ‘250 | es | los_| e {__ 93| 33 | _ &5 95 e
Bicarbonate, HCO4 #l 280 | 294 | 256 | 256 | 280_| 280 | 256 258 256 280 294 270 256_

Iron, Fe. ' * 0.0§_i__,g&§' __o0.08 | 014 | 012 | 02| 0.2 | 008 | 0.8 | 0.2 | 04 | _0.06 | 0.08_ .
s.num_esd_s_ga,mmuwﬁt _,____,_ﬁ./.-(f_;._\?_z,g_ ST A I I 64204 15 13 e 14 15

Chlorides. Cl +| 193! 309 3930 393 | 282 | 282 ! 102 99 123 | 180 18 57 | . 96

Calcium, Ca 58 | g8 89| 89 79 L -+ _sg i 58 s __&8.| . 58 53 53
‘Magnesium, Mg 2 74 73 73 | €9 __ic' 69 ' 37 42 37 .37 31 42 42

Flourides, F *| " 1.10 ] 1.4 1.2 1.1 1.2 '7-‘1'"'-4-'5 1.08 ' 1.5 0.96 0.8 0.8 1.24 1.1

carbon Dioxide, COp ¥ 2 1 2. 2 2 2 C 2 16 12 12 2 2 12 10
Bicarbonate, CacO3 ___*| 230 | 240 210 210 | 230 236 | 210 210 210 230 | 220" | 220 210 -
Carbonate, CaCO3 * 4 ! 2 4 4 % 4 | 4, 0 0 o 4 4_ 1 O o

Hydroxide, CaCOy _  * o ! 0 0 o_| .9 0! 0 o o 0 0 0 0

) i |

Color (Std, cobalt) _ * 5 5 5 s |5 5. 5 5 5 5

Odor None None None ! None . None None ]j ﬁone None None None

oH (Field) . N.D. | M.p. | .®n_| Nb | w0 | %D, | N.b, | N.D._ W, | .. |-

| pH_{Dab.) . 8.3 ! 8.3 8.3 8.3 | laal 7.4 7.5 7.5 7.6 |
pus 7.4 7.4 7.4 | 7.4 7.4 7.4 7.5 7.5 7.6 7.5
‘|stability Index 6.5 _ 6.5 6.5 6.5 | 6,5 6.5 1 76 1 7.5 ] 6 T A

Corrosive .. SR IR 1= : = ot _r._.e.t. ot : : :

iccale Forming  _ = : L t t 1z L3NS S T - % : :

S : ; :

APPearance ... J-_sat. Sat. Sat.. Sa tad__.*usatlm_i_._ﬁat._.___s@t. . sat. Sat. | Sat. Sat. Sat. Sat
{Phenolphthalein Alk.  *| 35 5 35 35 30| | 30 N.D. w.n, | w.p.l  3s 40 M.D. | N.D.

Methyl Crange *| 295 205 175 | 175 200 200 w.p, | N.D, | N.B. | 205 200 w.n, | ND,
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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 cdncerned with the contract
to know the conditions and determine the amount of equipmenf,
materials and work required to successfully complete a water
supply well for municipal use.

These specifications are fér a large diameter well to
be construéted in lime rock with the producing water zone to be of
open hole constructioﬁ. All these speéifications are in accordance
with what is corisidered 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 spedificationé will meet the
specific requiremenﬁs'of any local or state health department
or éther_appropriate regulatory agencies és 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 Has been employed by the éonttactof'for vears

92



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 hanufacturer'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 obﬁain a permit frbm the State
Board of Health fo drill the new well or wells, immediately
following notice to proceed with thié‘édntract. The Contractor
shall furnish both the Owner and the Engineer with a copy of
the permit. No field ope?ation shall commence until the necessary

.approvals have heen obtained.

IV, MOBILIZATION AND DEMOBIL IQAT.IOI_H
This item in the bid schedule includes moﬁing on and
off the site, all materials and equipment necessary for constructing

and developing the well, or wells. It also includes cleaning up the

a3



site upon ' completion of the contract.

V. CONSTRUCTION OF WELL

The well shall be a large diameﬁer, lime rock well,
drilled by the rotary‘procesa. Unconsolidated material above
tﬁe water hearing lime rock formation shall be completely cased
off and sealed so as to prevent contamination of the lime rock
or corrosioﬁ of the casing by s0il and water above the water
bearing formafion. In order to provide maximﬁm development of
the lime rock formation, no driiling mud will be used in ﬁhis
Hrmation, Cuttings and formation water will be removed during
the drilling process by the air reverse circulation method.

No other drilling process is acceptable,-

Contractor shall drill the well at the location agreed

upon with the Owner and in compliance with regulations and re-

omnendations. Any drilling fluid pits required should be positioned
at least 15 feet from the proposed pump foundation pad or the top
of‘fhe well. Contractor shall dispose of drilling fluid aﬁd'cuﬁtings;.
and discharge water in a manner acceptable to the Owner. The Con- B
tractor shall drill a inch diameter hole to accomodate the
“outer casing to a depth of __feet. This depth may be adeSfed);?'
somewhat because of conditibns encountered at the site and éaymént
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
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above the final ground-Surface or pﬁmp house floor base. This
inch diameter casing shall be joined as it is being placed
Ey either welded or threaded connections to form a waéer—tight
casing, The well will not be accepted if straightness or vertical
alignment is unsatisfactdry to the extent that it interferes with |
the installation of a pump. If doubt exists, as to the plumbness
and alignﬁent, the Contractor may be'required by the Owner to
conduét an Eastﬁan alignment survey of equal, at no extra cost,.
to“the owner.

After the surface casing has been installed, centered
and pinmb, the three (3) inch annular space between the walls and
the drilled'hole and the outside of the casing shall be filled witﬁ
a neat cement grout gnder pressure. The Qrout shall be pumbed to |
tﬁe 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 unﬁil_the grout has
filled the entire annular space as evidenced by its 0verf10wing
at the surface. The mixture shall weigh approximately fiftegn
(15) pounds per gallon and at no time dufing the cementing operation, -
shall the weight fall below fourteen (14) poundé per gallon. The
Contractor is cautioned thét he must havé sufficient pﬁmping and
mixing equipment together with éeparate stand-by equipment, as

well as sufficient supply of cement at the site. hefore this
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opération is begun as the cementing, oﬁce started,_shall be a
continuous opération until the grout overflows at the surfaée.
The Contractor shall gwarantee the effectiveness of the cement
sg2¢al around the casing and that there will be no leakage around
the casing anywhere aiong its entire length.

Drilling iﬁto the lime rock aquifer horizon shall be
resumed after the érout menfioned above, has set for 72 hours..
The diameter of the hole drilled in the lime rock shall be not
“more than five-eighths (5/8) inches smaller than the inside diameter
of the surface casing. The hole shall be drilled by the rotary |
process in order to secure straightness, alignment and concehtricity

with the outer casing. This hole shall be drilled to the bottom of

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
in accordance with the unit adjustment prices given in the proposal

form.

VI. MATERIALS

The well casing forming the permanent well shall be
‘mnstructed 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-5L or A-53 seamless
or electric weld black pipe may be used. The casing will be:

inch I.pb. with a thickness of . inches and a

weight of pounds 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#)

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 C109.

II. DEVELOPING THE WELL

The well shall be developed by any acceptable method
selected by the Contractor. A preliminary pumping test shéll be
provided for a period of four (4) hours to determine the potential
yield, drawdown, and recovery. After developing, the COntractof'
shall remove any formation materials brought into the well by

the development process.

VIII, TESTING THE WELL

o e

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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gselection of permanént pumping equipment. The Contractor shall
furnish a deep well turbiné pump capable of discharging
gailons per minute. The Contractor shall provide the necessary
power to 0pefate the pump continuously, for the duration of the
test. After drilling, development, and preliminary'testing, thé
well shall be allowed to set idle for at least 12 hours for the
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
c ommencement of.pumping. The well shall then be pumped continuously
for 500 minutes at a ratg determined by the Owner, not to éxceed

gallons per minute. Immediately after commencement of

the pumping, the water level shall be measured and recorded to the

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
increasing the time of pumping test. MNo 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
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level to return to its original condition. The time stated for

the durétion of the final test is a minimum, énd the Owner reserves

the right to require the contfactor to extend the test period to
hours or to make édditional.tests not to exceed a combined

pumping test time of _ _hours.

IX, ACIDIZING

If so directed, in order to increase the yield of
watér from thé 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 Contractof'shall run a test on the
pump to obtain four points on the head - capacity curve and a
@apacity horsepower curve, After acidizing, & similar number of
‘points shall be obtained and the wesults compared, Acidizing
shall be performed by'using compressed air to displace the
acid into the formation.

Prior to acidizing,'prewtreatment with a solution of
50# of sodium ﬁripblyphosphate Or an equivalenﬁ phosphate, shall
be introduced through the acidizing tube iﬁStailed ini: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 surgea 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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Upoh'completion of the pre-treatment with phosphate, -

500 gallons of 15% hydrochioric acid golution shall be used con-
taining a non~toxic inhibitor to prevent damage to the casing and
a non-toxic stabilizer to prevent after-precipdtation of dissolved
minerals, The chemical used as inhibifing and stabilizing'ingre-‘
dients shall be acceptable to the Florida Board of Health. The

acidizing process shall be subject to the approval of the.Floriéa
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 ﬁubiﬁg to develop pressure of at
least 500 pounds per square inch on the well. The sealing
arrangement shall be provided with the necessgary valves and pressuré
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, ean bhe vénted or pumped from the well.

If the pressure in the well does nof develpp to 500 psi'_
after operating the compressor 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 vaivg
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‘fhe Contractor prepare and
introduce a second 500 gallons solution of acid treatment into the
well in.the exact same manner as heréinbefore described. The acid
tubing shall be pulled back in the well to.an upper.water bearing
formation as determined by the Owner. After the acidizihg treat-
ment; the well shall be pumped.clear_of all sediment and discoloring
matter until no acid reaction is shown on Li7mu%  paper., .A test -
pump shall then be installed and an additional final pumping test
shall be prdvided in accordance with these specifications. The
additional pump test shall bé a duplication of the final pump

test previously described.

X. DISINFECTING THE WELL

The well shall be disinfected after the ﬁell has been
tested for.yield but beforé xemoving the test pump from the_well,
ana before collecting any samples fof determining hicro—biological
quality.
| The well éhall be disinfected by introducing a chlorinated
lime or chlorine solution into the well in such a manner that a gon—'
centration of at least 50 ppm of available chlorine exists in all
parts of the well at static donditions. The chlorine solutioﬁ shali
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 RESPONSIBILITY

| The Contractor shall be responsible for performing
all the work.in strict accordance with the specifications, I1f

evidence indicates that the well is not constructed in accordance
'ﬁith these specificatins, to £he-satisfaction of the Owner,
proper changes sﬁall bé made by the Contractor, or if proper
changes canno£ be made, the Contractor shall abandon such well,
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.

XII. GUARANTEES

Contractor shall guarantee that all materials, equip-

‘mnt and work performed are free from defects in ﬁorkmanship,
design, or materials for a period of one (1) year after completion,
If, within one fl) year of completion, the well shculd fail to
perform, due to any such defects, it shall be repaired and re-
gored to operating condition within a reasonable‘period of time

at no cost to the Owner. As a condition of acceptance, the Con-
tractor shall demonstrate to the Owner,'that'thé full depth of

the well is freg of any obstruction and clear of any formation

materials.
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XIII, ABANDONMENT CLAUSE

If the well fails to conform to the specificationms,

and fhe contractor is ugable to éorrect 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 salwvage as much casing
and materials as possible, from the abandoned hole. The salvage
material shall remain the property of Ehe Contractor; They may

I used in a new well, if not damaged. The abandoned hole sha11

be filled with impermeable material and sealed in such a manner

as £o avoid accidents and to prevent it acting aé a channel for

pollution of water bearing formations.

X1V. WELL LOG AND FORMATION SAMPLES

The Contractor shall keep an accurate.log of the well

~as the drilling progresses. The log shall include the depth,

thiékhess and nature of each formation'encountered ag well as

a physical sample of each formation. Samples shall be taken at
regular intervals of Spﬂggd at every change in formation. A
omplete record of the casing and casing lengths with 16cation of
any packers, plﬁgs 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 collecfed
after one (1)} hour of pumping, and one near the end of the final
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test will be collécted by the Contractor and submitte&: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 SCHEDULE

ITEM : o QUANTITY OF UNIT TOTAL

NO, __WORK OR MATERIAL UNITS PRICE AMOUNT

1. Mobilization and/or . o _ _
demobilization - "~ lump sum o $ $

2. Drilling inch diameter hole
accommodate gurface casing $ lin.ft.$

SR

3. Furnishing and installing
inch diameter surface

casing $ _ lin.ft.§ $
4. Grouting dia. surface ‘ B
casing , lump sum _ S
5. Drilling dia. hole be-
neath surface casing for open : _
hole completion $ lin.ft.$ /ft. §
6. Acidizing ' - lump sum/
" treatment$ S
7. Conducting 500 minute final
 pumping test . Lump sum/
- test  §_ : $
8. Continuation of pumping past _ _
500 minutes | S _ hrs. §$ /hr, $
9. Completed well using expected
dimensions only (total of above , :
items) . lump sum o S8
10. Completion time of well ' day ‘ ‘ month B vear.
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