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EXECUTIVE SUMMARY

Lee County, Florida, is underlain by three aquifer systems; the Surficial
Aquifer System, comprising the water table and lower Tamiami aquifers; the
Intermediate Aquifer System, which contains the sandstone and the mid-Hawthorn
aquifers; and the Floridan Aquifer System, which includes the lower Hawthorn,
Suwannee, and deeper aquifers; Various studies of the aquifers of Lee County have
been made, the most recent being a water resources investigation by James M.
Montgomery, Inc. (JMM), and a three-dimensional wellfield protection zone model by
Camp Dresser & McKee, Inc. (CDM). Information from these studies and other works
waz ulsed to develop a three-dimensional regional ground water resource availability
model.

The Lee County model was developed using the USGS three-dimensional finite
difference flow code, MODFLOW. This code was selected because it allows a detailed
evaluation of ground water flow, it is available in public domain, it is compatible with
most computers, and it contains many features which make it easy to use and modify.
The MODFLOW code simulates ground water levels and flow using data on the
aquifer parameters hydraulic conductivity, transmissivity, leakance, and storativity,
as well as the effects of recharge, evapotranspiration, drains, and rivers. .

The model contains seven layers. The upper five layers represent the water
table, lower Tamiami, sandstone, mid-Hawthorn, and lower Hawthorn aquifers, as
defined by Wedderburn, et al (1982). The lower two layers represent production
zones of the Suwannee aquifer. The horizontal model grid comprises 2016 cells in 42
rows and 48 columns; 1512 of these cells are uniform one mile square cells.

After initial steady-state approximate calibrations were made, the model was
calibrated by adjusting aquifer parameters to better match computed heads with
observed ground water levels for the period April, 1985 through September, 1986.
Ground water withdrawal information for the calibration was obtained in several
ways. Public water supply water use information is reported directly to the District.
Irrigation water use, reported by some permittees, was analyzed to establish water
use rates for all irrigation users. Domestic self supply water use was estimated by
JMM for a high and low range.

To best use the model for evaluative or predictive purposes, it is important to
test the dependency of model results on the parameter estimates used to calibrate it.
The model is somewhat sensitive to some changes in the calibrated parameters for
the sandstone and lower Hawthorn aquifers, and the mid-Hawthorn aquifer is very
gensitive to any changes.

After sensitivity testing was completed, two predictive simulations were run
with the model. One represented the low water use projection for the year 2010, and
the other the high projection, as presented in the JMM study. In the high-use
simulation, the potentiometric surface of the mid-Hawthorn aquifer is drawn below
the base of the overlying confining bed, dewatering the aquifer in parts of Cape Coral.
In both scenarios, an area of water levels below sea level persists in the lower
Tamiami aquifer in the Bonita Springs area, suggesting a likelihood of salt water
intrusion along the coast. Another large regional water level drop occurs in the
sandstone aquifer in the Lehigh Acres area, where there is significant projected
increase in domestic self supply from that aquifer in Lee County planning districts 6
(Lehigh Acres) and 7 (East Fort Myers). Because this water level drop will increase



downward recharge from the water table aquifer, land use practices affecting the
water table aquifer could have long term regional effects on the sandstone aquifer. In
layer 5, the lower Hawthorn aquifer, a regional cone of depression around the Cape
Coral, Pine Island and Sanibel wellfields is noted in both simulations; the difference
between the two is the extent and depth of the cone. The impacts of either condition,
as well as any other potential development of the lower Hawthorn or other parts of
the upper Floridan Aquifer System are primarily economic. If declining water levels
cause regional degradation of water quality, then rising costs for desalination
treatment processes can be expected, and larger users may have to mitigate the loss
of free flow in the wells of other users. In layer 1, the water table aquifer, there is
practically no difference between the low and high water-use simulation in this layer.
No major regional head loss which might induce salt water intrusion is noted in
either situation. However, because of the regional scale of the model, it is not
possible to predict localized occurrences of salt water intrusion.

Recommendations

Strict management of the development of the mid-Hawthorn aquifer in Cape
Coral is a necessity. Levels of stress of the magnitude estimated in the high water
use projection from the JMM report will draw the potentiometric surface of the mid-
Hawthorn aquifer below the base of its overlying confining bed, thereby dewatering
the mid-Hawthorn in that area. '

Strict management of the lower Tamiami aquifer in the Bonita Springs area to
prevent or minimize salt-water intrusion is a necessity. The model suggests that
there is a permanent trend toward water levels below sea level in the aquifer there.

Careful land use planning in planning districts 6 and 7 is recommended.
Growth in these districts will create significant increases in use for domestic self
supply from the sandstone aquifer, causing a regional lowering of water levels in that
aquifer, which in turn increases downward recharge from the water table aquifer.
Additionally, the increased downward recharge may cause localized drawdown
impacts within the water table aquifer.

Determining the viability of development of the water table aquifer must be
accomplished by site-specific models of areas of interest, with the regional model
providing the boundary conditions. The flow model suggests that the water table
a%uifer appears to be a fgood source of water supply if the water quality is acceptable.
The regional nature of the model, however, precludes in-depth determination of
effects of water supply development on wetlands.

The upper aquifers of the Floridan Aquifer System appear to be good sources of
water supply through desalination treatment. However, long-term development
plans for these aquifers should address the degree of interconnection among them
and analyze possible trends in water quality deterioration, including economic
considerations. . :

Water conservation measures need to be continued and intensified. Although
the model suggests that water is available in certain areas and aquifers to meet the
low projected water demand for the year 2010, this short 20-year horizon probably
represents only a portion of Lee County’s ultimate growth.

Domestic self supply and irrigation are both large and widespread water use
types in Lee County. In order to enhance the accuracy and reliability of the model for

ii



resource availabilit determinations, improvements in the estimation of domestic
self supply use and the reporting of irrigation use are recommended.

The model should continue to be used in the water use permitting and
planning processes for regional problems. Where a finer scale site specific model is
needed, the regional model should be used to provide the boundary conditions. The
model should be refined and updated as adti)itional data becomes available. In
addition, interfaces with the Hendry County model, currently in development, and
the Collier County model, scheduled for develoFment, should be made when possible.
These interfaces will allow for regional analysis of water availability from the
sandstone aquifer in Lee and Hendry counties, and enhance water shortage and
water use management of the lower Tamiami aquifer in the Bonita Springs and north
Naples areas.

iii
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ABSTRACT

Lee County, Florida, is underlain by three aquifer systems; the Surficial,
comprising the water table and lower Tamiami aquifers; the Intermediate,
represented by the sandstone and mid-Hawthorn aquifers; and the Floridan, which
includes the lower Hawthorn, Suwannee, and deeper aquifers. A three dimensional
flow model of these aquifers has been developed using the U. S. Geological Survey
MODFLOW code. The model comprises seven layers, corresponding to the water
table, lower Tamiami, sandstone, mid-Hawthorn, lower Hawthorn aquifers and the
upper two zones of the Suwannee aquifer. Areally, the aquifers are represented with
a finite-difference grid of 42 rows and 48 columns. Initial aquifer parameters were
obtained from recent reports on a wellfield protection zone model and a water
resources study. A transient calibration was performed; calibration was made by
comparing computed heads against observed water levels in an extensive monitor
well network. In sensitivity testing, the sandstone aquifer and lower Hawthorn
aquifer layers proved somewhat sensitive to changes in vertical hydraulic
conductivity and transmissivity, and the mid-Hawthorn layer is quite sensitive to
changes in both vertical hydraulic conductivity and transmissivity. Two predictive
simulations, being the high and low water use estimates for the year 2010, were
examined. In the high water use simulation, the mid-Hawthorn becomes dewatered
in parts of Cape Coral. In both simulations, water levels below sea level persistin the
lower Tamiami layer in the Bonita Springs area. Strict water management is
accordingly recommended, as is more investigation of the hydrology of the lower
Hawthorn and Suwannee aquifers. '
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INTRODUCTION
PURPOSE AND SCOPE

The purpose of this study is to develop a three-dimensional ground water flow
maodel of the major aquifer systems in Lee County. The model is calibrated to existing
data and information and will be used for predictive purposes. It will have immediate
use in evaluating requests for large ground water withdrawals, and may be
applicable to aspects of water shortage management. In the longer term, it will serve
as the basis for ground water elements of a water use management plan for Lee
County, and as an aid in determining water availability for future growth within the
county.

Several comprehensive water resource evaluations and ground water modeling
studies have been done in Lee County. This study incorporates the results of these
studies, with as little reinterpretation as possible, into the development of the three
dimensional flow model.

LOCATION OF STUDY AREA

Lee County is located on the southwest coast of Florida, between latitudes 26°
18' and 26° 46' North and longitudes 81° 33' and 82° 16' West. It is bounded on the
north by Charlotte County, on the east by Hendry County, on the southeast and south
by Collier County, and on the west by the Gulf of Mexico (Figure 1).

PREVIOUS INVESTIGATIONS

Water resources studies of Lee County have been done by Wedderburn et al.
(1982) and James M. Montgomery, Inc. (1988) and ground water flow models are
presented in Knapp et al. (1984) and Camp, Dresser and McKee, Inc. (1987). Painter
(1984) reports the results of a three-dimensional flow model for a portion of Lee
County in an unpublished thesis. The results of a well-plugging program to prevent
inter-aquifer migration of saline ground water are presented by Burns (1983).
Hydrogeologic aspects of areas adjacent to Lee County are given by Shaw and Trost
(1984) for the South Florida Water Management District (SFWMD) Kissimmee
Planing Area, Burns and Shih (1984) and Knapp, Burns and Sharp (1986) for western
Collier County, Smith and Adams (1988) for Hendry County, and Duerr et al. (1988)
for a portion of the Southwest Florida Water Management District. In addition,
numerous localized studies have been conducted and reported by private consultants.

AQUIFER SYSTEMS AND AQUIFERS

There are three aquifer systems within the study area, the Surficial, the
Intermediate and the Floridan (Figure 2). The Surficial Aquifer System comprises
two aquifers, the water table and the lower Tamiami. Throughout most of the area
where the lower Tamiami exists, minimal confinement occurs between the two,
causing them to function as a single aquifer. However, in the southern and
southeastern part of the area, sufficient confinement exists that the lower Tamiami
begins to function somewhat separately. For purposes of defining hydraulic
properties within the model, the lower Tamiami is considered a separate aquifer in
those areas where its overlying confining bed is greater than 10 feet thick. The
Intermediate Aquifer System contains both the sandstone and the mid-Hawthorn
aquifers, along with the confining beds underlying each. The confining bed beneath
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the mid-Hawthorn aquifer contains localized production zones in portions of the study
area (Missimer & Associates, 1984). The Floridan Aquifer System includes the lower
Hawthorn, Suwannee, and deeper aquifers. All aquifers within the Floridan contain
water of salinity above recommended standards for potable use. However, treatment
of Floridan water by reverse osmosis technology provides potable water to. Cape
Coral, Pine Island, and Sanibel.



MODEL DESCRIPTION
INTRODUCTION
The Lee County model uses the USGS three-dimensional finite difference flow

code, MODFLOW (McDonald & Harbaugh, 1988). This code was selected for several
reasons: ‘

1. It is available in public domain.
2. It is compatible with most computers with only minor modification.
3. The modular structure of the code and its excellent documentation allow easy
modification of the code and the addition of new modules for specialty
applications.

4, The cell—by-cell flow feature of the code can be used to:

- Evaluate in detail flow and head changes associated with various
withdrawal scenarios. '

- Generate boundary conditions for higher-resolution models within the
regional model.

5. MODFLOW allows great flexibility of data file structure and management;
this facilitates the employment of and interaction with other software for data
manipulation.

The MODFLOW code contains modules which simulate the effects of recharge,
evapotranspiration, rivers, drains, and other water sources external to the model on
ground water flow. Three iterative solution schemes, slice-successive overrelaxation,
strongly implicit procedure, and preconditioned conjugate gradient method, are
available. Both constant-head and no-flow conditions can be set within a model grid,
and a no-flow boundary is implicit along its outside edges. Table 1 summarily
describes the MODFLOW modules and their application to the Lee County model.

DISCRETIZATION

The model contains seven layers (Figure 3). The upper five layers simulate the
water table, lower Tamiami, sandstone, mid-Hawthorn, and lower Hawthorn
aquifers, as defined by Wedderburn, et al. (1982). The lower two layers represent
production zones of the Suwannee aquifer. _

The horizontal model grid comprises 42 rows and 48 columns (Figure 4). As
originally designed, all model cells were areally one mile square. However, the early
steady-state calibration runs demonstrated that, at current stress levels, cones of
depression in the layers representing the mid-Hawthorn, lower Hawthorn and
Suwannee aquifers were proximate to the northern and, occasionally, the western
boundaries of the model. Therefore, the westernmost and northernmost five cells
were expanded as shown in Figure 4. :



TABLE 1.

PACKAGES IN MODFLOW USED IN THE LEE COUNTY MODEL

MODFLOW PACKAGE

S 3 B v AL

FUNCTION

USE IN MODEL

Used i

o ,odel nistration
" BLOCK CENTERED Computation of conductance and § Used
FLOW storage components of finite-
difference equations.
"RIVER Simulates effects of river Used to represent the
: leakage. Rivers may recharge or | Caloosahatchee River and other
drain the aquifer depending on | streams and canals.
the head gradient between the
: river and the aquifer.
~ RECHARGE Simulates recharge to the Used with measured br’éciﬁilfét,’i’oh:' |
aquifer from infiltration of a pre-processor program calculates
precipitation. losses to interception/evaporation
and runoff.
"~ WELL | Simulates a source/sink to the | Used to represent discharge from
’ aquifer that is not affected by public water supply, domestic self
heads in the aquifer. supply, and irrigaton water use.
DRAIN Simulates discharge from the Major canals, East County Water
aquifer to drains. Control District
EVAPO- Simulates evapotranspiration | Used with measured or average pan
TRANSPIRATION where the source of water is the | evaporation data.
' _ saturated porous medium.
' GENERAL HEAD Simulates a source/sink of water | Not Used
BOUNDARY providing recharge/discharge to
' the aquifer at a rate propor-
tional to the head difference
between the source/sink and the
v aquifer.
STRONGLY IMPLICIT |Solves the model’s finite Used for final calibrationand =
PROCEDURE difference equations using the | predictive runs.
(SIP) Strongly Implicit Procedure.
OBSERVATION Generates a file of computed Used to generate comparative
NODES water levels for selected model | hydro-graphs and calibration

cells.

agreement.
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AQUIFERS AND CORRESPONDING MODEL LAYERS
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BOUNDARY CONDITIONS

The outside rows and columns of cells in all layers are set as specified head
boundaries (Figures 5 and 6). This type of boundary was selected over specified flux
because 1) the specified head condition allows the model to compute fluxes for a
variety of ground water flow configurations whereas the specified flux condition
requires the user to estimate fluxes from a single ground water flow condition, 2) the
specified head boundary provides a more exact linkage to other regional models that
are being developed for Hendry and Collier counties, and 3) specified head is
established only once for a model run in a file designated solely for that purpose,
rather than for each stress period as required for the specified flux condition, thereby
simplifying file management. Calculations of fluxes across several model layer
boundaries were made and compared to the flow resulting from specified heads along
the same boundaries. Reasonable agreement was found. In the routine uses expected
for the model, the constraint established by using the specified head condition on all
boundaries is not expected to be a problem., However, in cases where it appears that
the specified flux condition will yield a more accurate simulation from the model, the
user should substitute that type of boundary.

Within the top layer, the coast and surface of the Gulf of Mexico are
established as specified head of 0 feet NGVD (Figure 5); at this time, no correction for
equivalent fresh water head has been made. The entire bottom layer, which
represents the lower producing zones of the Suwannee aquifer, is also set as specified
head. Because there is no water level monitoring data from this part of the aquifer,
true water levels are not known. Therefore, as a simplifying assumption, the head
distribution within this aquifer was set 5 feet higher than the estimated pre-
development surface in the upper producing zone of the Suwannee aquifer (Figure 7),
based on water level data collected at the North Fort Myers injection well (Post,
Buckley, Schuh, and Jernigan, Inc., 1986). :

HYDRAULIC CHARACTERISTICS

Transmissivity: Pre-calibration transmissivities in the model were based on
discretizations of hydraulic conductivity values for the water table, lower Tamiami,
sandstone and mid-Hawthorn aquifers used in a wellfield protection zone finite-
element model described by Camp Dresser and McKee, Inc. (CDM). These
discretizations were converted to the finite difference grid used for this model, and in
the lower Tamiami, Sandstone, and mid-Hawthorn layers, multiplied by
corresponding thicknesses for the aciuifers derived from the James M. Montgomery
(JMM) report to establish initial cell transmissivities. Transmissivity in layer 5,
which simulates the lower Hawthorn aquifer, is based on aquifer thickness reported
by JMM and a uniform hydraulic conductivity of 56 ft./day, which is a rough average
of hydraulic conductivity based on pump tests. In layer 6, representing the upper
portion of the Suwannee aquifer, a uniform transmissivity of 10,368 ft.2/day was
assigned. All of layer 7, representing the lower portion of the Suwannee aquifer, is
specified head and therefore the value of transmissivity used is immaterial; the
dummy value assigned is also 10,368 ft.2/day.

Vertical Conductance: Within the MODFLOW model, flow between layers
is controlled by the parameter Vcont (vertical conductance). Within the area,
hydraulic conductivities in the aquifers are at least four orders of magnitude higher
than those in the surrounding confining beds. Therefore is can be assumed that flow
in the aquifer is horizontal and flow in the confining units is vertical, justifying the
use of the vertical conductance term to represent the confining beds in a quasi-
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Figure 5.

CELLTYPES IN LAYER 1
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CELLTYPES IN LAYERS 2 THROUGH 6
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three-dimensional approach. The JMM study reports the following values of vertical
hydraulic conductivity for confining layers:

Lower Tamiami  0.012400 ft./day
Upper Hawthorn 0.008860 ft./day
Mid-Hawthorn 0.000310 ft./day
Lower Hawthorn 0.002565 ft./day

Values of Veont for these layers are obtained by dividing vertical hydraulic
conductivities by confining bed thicknesses obtained from the JMM report. Where
%he lower Tamiami aquifer is absent, the thickness of its confining bed is set to one
oot. ;

Storage and Specific Yield: Specific yield in layer 1, representing the
unconfined water table aquifer, was set at 0.2, a typical value for unconfined
aquifers. Storage coefficientsin layers 2 through 5, representing the lower Tamiami
through the lower Hawthorn aquifers, were set to 1 X 10-6 feet-1 multiplied by the
aquifer thickness. This value was used in flow models of the surficial sediments of
Palm Beach County (Shine et al., 1989). In layer 6, representing the Suwannee
aquifer, storativity was unknown but set to a uniform value of 0.0001, typical of
confined aquifers.

SURFACE WATER

A total of ten rivers and canals are represented in 92 model cells using the
river package (Figure 8). This package allows an interaction of ground and surface
waters in cells where river reaches occur, controlled by river bank hydraulic
conductivity, stage elevation in the river, and the elevation of the river bottom.
When heads in the aquifer are higher than the river stage, the aquifer discharges to
the river and conversely when stage exceeds head, the river recharges the aquifer. A
river conductance term for a cell is obtained by multiplying hydraulic conductivity of
the river bed sediments by the length and wetted perimeter of the river reach in the
cell, then dividing by the thickness of the river bed. The rate of leakage into or out of
the river is linear, being equal to the difference between river stage and aquifer head
multiplied by the hydraulic conductance of the riverbed. If the aquifer head falls
below the bottom of the river, leakage into the aquifer occurs at the rate equal to the
difference between the river stage and river bed elevation multiplied by by the
conductance value. River bed elevations were determined from engineering
drawings, most of which came from a study by Johnson Engineering (Johnson Eng.,
1979). When available, stage data from the District database was used for water
level elevations., Additional water levels were either interpreted from the Johnson
Eng. study's backwater profiles, or from control structure elevations.

, In addition, the major canals in the East County Water Control District
(ECWCD) were simulated using the drain package. Drain conductance terms are
determined identically to river terms. Flow into a drain is linear, determined by the
difference between the drain bottom elevation and aquifer head multiplied by the
hydraulic conductance of the drain. If aquifer heads drop below the bottom of the
drain, flow to the drain ceases, and no return flow from the drain occurs. Bottom
elevation of the drain in each cell was assumed to be the control elevations of the
ECWCD canal in the cell, minus three feet.

13
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Figure 8.

LAYER 1 RIVER AND DRAIN CELLS




RECHARGE

The average recharge de;i)th in a model cell resulting from precipitation, Rp,
can be computed using the mass balance equation as:

Rp =Pn-Qd-ET . (D
where

Pn is the average net precipitation depth over the cell not lost to interception or
depressional storage,

Qd is the average depth of water lost to surface drainage, and

ET is the average evapotranspiration depth (calculated by the
evapotranspiration package in MODFLOW).

Net Precipitation: The monthly net precipitation depth, Pn, for a cell can be
approximately computed from the total monthly precipitation depth over the cell, Pt,
as:

Pn = MAX {(Ki)(Pt) - (Sum[Kd(d), d =1, n]), 0} (2)
where

Ki is the interception coefficient,
Kd(d) is the daily maximum depression storage loss, and
n is the number of days in the month.

Interception is that amount of the gross precipitation which wets and adheres to
above ground objects until it is returned to the atmosphere through evaporation
(Viessman, et al., 1977). The amount of water intercepted is a function of the storm
character, as well as the species, age, and density of the prevailing plants and trees,
and the season of the year. It was assumed that local variations in types of foliage
and consequent amounts of precipitation intercepted were negligible in a regional
model. Therefore, a uniform value for Ki of 0.8 was used throughout the area.

Precipitation that reaches the ground surface may infiltrate, flow over the
surface, or become trapped in numerous small depressions from which the only escape
is evaporation or infiltration. The depression-storage loss for impervious drainage
areas varies from 0.05" (on a slope of 2.5%) up to .11" (on a slope of 1%). For the model
area, the upper limit of 0.11” is assumed. Then, Kd(d), or simply Kd, can be defined
as:

Kd = 0.11 MAX {{1- V{&/EKm) ], 0} (3)
where
K is the average vertical hydraulic conductivity of the soil zone in a cell, and

Km is the value of the hydraulic conductivity in which a infiltration depth of
0.11" is almost instantaneous related to the potential evaporation rate.

15



Equation 3 is defined conceptually as the mazimum of 0.11 inches times one minus
the square root of the ratio of (K/Km), or zero. Since infiltration is normally faster
than evaporation in permeable soil conditions, it can be simplified to be the square
root of the ratio, (K/Km).

A value of (K/Km) = 0, signifying an impervious drainage area, implies a value
of Kd = 0.11 per single precipitation event, and a value of (K/Km) = 1, a highly
pervious area, implies a Kd = 0.0. Kd is the critical daily precipitation depth.
Rainfall of less than such critical precipitation evaporates and creates neither
infiltration nor runoff drainage.

In equation 2 only one precipitation event per rainy day and greater than 0.11”
is assumed. Interception-storage capacity is usually satisfied early in a storm so that
a large fraction of the rainfall in numerous small storms is intercepted (Linsley et al.,
1982).

The value of vertical hydraulic conductivity, K, was set equal to 0.01 of the
horizontal hydraulic conductivity in a cell. The instantaneous hydraulic
conductivity, Km, was set at 10 ft/day.

Surface Drainage: The surface drainage depth is the difference between net
precipitation depth, Pn, and the net infiltration. The net average depth of water lost
{;o surface drainage, Qd, can be roughly estimated, for the South Florida conditions,

v

Qd = (Ks)(Pn) (4)
where
Ksis a coefficient relating the potential for runoff to surface drainage.

In the model, Qd represents an estimation of water lost to drainage not directly
simulated by MODFLOW. It was assumed that such losses are minor in this model,
and Ks was set to 0.01 accordingly.

EVAPOTRANSPIRATION

The maximum evapotranspiration rate was set to the recorded monthly pan
evaporation rate for the Lehigh station. If a reading for a specific month was not
available, the monthly average was substituted. Extinction depths were established
for the land use categories found in the area. The overall extinction depth for each
ceﬂ is the weighted average of the depths for the land use types occurring within the
cell.

DISCHARGE

Public Water Supply: Public water supply ground water withdrawals were
obtained from pumpage information routinely furnished to the District by the water
utilities. Since many wellfields in Lee County are distributed over several model
cells and multiple aquifers, individual well discharge records were used. The
locations of public water supply wellfields are shown in Figure 9.

16
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Agricultural and Other Irrigation: Irrigation water application rates for
several major crop types were derived from irrigation pumpage information
submitted to the SFWMD for the period selected for transient calibration. Where
sufficient information was not available, irrigation application rates were estimated.
The application rates used for calculatin%irrigation water use are presented in Table
2. The irrigation water use is calculated by multiplying irrigated acreages, extracted
from District water use permit files, by the appropriate monthly crop irrigation
requirements and, if appropriate, dividing by irrigation system efficiency. The water -
use was distributed among the withdrawal facilities, both surface and ground water,
in proportion to their capacities. Withdrawals from surface water sources were not
{;J_.l'ther i:gnsidered. The location of model cells with irrigation water use are shown in

igure 10.

Domestic Self-Supply: The JMM report presented high and low estimates of
historical and projected domestic self supply based on information compiled by Lee
County for each of the fifteen planning districts in the county, which are shown in
Figure 11. Distribution of domestic self supply discharge for each of the planning
districts was estimated based on examination of aerial photographs to determine
atpproximate housing densities within each model cell (Figure 12). The distribution
of domestic self supply discharge by planning district and aquifer used in the
transient simulation is given in Table 8. These quantities are averages; monthly
fluctuations of discharge were made in each planning district in proportion to
fluctuations noted in the public water supply wellfield discharges for the wellfield
which serves that district (Table 4). The possibly offsetting effects of return flow from
domestic septic tanks and exfiltrating water and sewer lines were not considered in
this model. Because of the small amount of domestic self supply in districts 13, 14,
and 15, they are not included in determination of discharge.

18
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TABLE 2. SUPPLEMENTAL IRRIGATION WATER RATES USED TO CALCULATE IRRIGATION
WATER USE (Inches/Month)

Jan = Feb Mar Apr May Jun Jul  Aug Sep Oct  Nov Dec

Citrus* 041 150 115 18 229 1.04 201 000 024 000 053 0.59
Golf Course Turf* 1.88 216 255 3.08 278 000 093 000 120 146 233 0.88
Macadamia Nuts* 041 150 115 185 229 104 201 000 024 0.00 053 0.59
Melons 273 0.00 286 4.76 530 0.00 0.00 0.00 0.00 000 257 312
Pototoes | 498 000 279 729 968 0.00 000 0.00 0.00 0.00 251 4.78
Soybeans 308 000 170 486 599 0.00 000 0.00 0.00 000 153 3.18
Tomatoes 3.09 000 257 568 6.01 0.00 000 000 000 0.00 231 3.72
Small Vegetables 2.17 0.00 274 487 422 0.00 000 0.00 000 0.00 246 3.20

*Irrigation efficiency is included in the supplemental requirement
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Figure 12. LOCATION OF CELLS WITH DOMESTIC SELF SUPPLY WATER USE




TABLE 3
DOMESTIC SELF SUPPLY
WATER USE ESTIMATES FOR THE MODEL CALIBRATION

Private Wells

Pll)ellstlsllag Water Table Tm:xl;xi Sznds.ti‘one Havl\ftllcllorn Hzl;gr‘t’;v}?;rn

Aquifer (gpd  Aquifer é};ld?r Aquifer Aquifer

(gpd) (gpd) (gpd)
-1 0 0 827,884 7,179,446 1,861,195
2 0 0 0 6,495,519 600,271
3 0 0 0 13,313,919 0
4 0 0 2,400,000 2,205,025 619,379
5 73,645 0 1,722,462 210,960 252,242
6 305,348 0 5,045,906 152,696 0
7 416,503 0 1,957,312 145,621 0
8 419,192 3,355,059 317,938 139,209 316,373
9 1,805,186 0 207,262 75,032 111,431
10 0 0 0 500,741 22,181
11 0 0 0 2,964,563 343,776
12 847,502 0 0 111,858 244,167
13 56,129 0 0 0 197,379
14 28,034 0 0 13,192 115,013
15 0 0 0 0 0

23
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TABLE 4.

Stress Period 1

RATIOS USED TO PRO-RATE AVERAGE DOMESTIC SELF SUPPLY DISCHARGE

Planning District

2 3 4 5 6 7 8 9 10 11 12
1 (Apr 85) i.02 ©6.79 0.90 0.95 0.9 O0.96 0.85 0.87 0.98 0.79 0.79 0.79
2 (May 85) 1.01 o©0.77 0.92 0.95 0.96 60.96 0.83 0.83 0.%92 0.77 0.77 0.64
3 (Jun 85) 1.02 0.81 0.87 0.9 0.93 0.93 ©.8% 0.87 ©0.99 0.81 0.81 0.83
4 (Jul 85) 0.7 ©06.7¢ 0.%1 1.13 0.%0 0.90 0.91 ©0.86 1.02 0.79 0.79 0.72
5 (Aug 85) 1.08 1.29 0.95 1.27 0.8 0.98 1.17 1.04 1.30 1.29 1.29 1.13
6 (Sep 85) 1.13 1.28 0.%3 1.37 1.09 1.09 1.22 1.17 1.44 1.28 1.28 1.32
7 (Oct 85) .96 1.37 0.91 1.11 1,14 1.14 1.08 1.19 1.09 1.37 1.37 1.08
8 (Nov 85) 0.99 1.32 ©0.92 1.12 1,13 1.13 1.11 1.23 1.15 1.32 1.32 1.28
9 (Dec 85) 1.0 1.l16 0.78 1.04 1.07 1.07 1.04 1.17 1.07 1.16 1.16 1.28
10 (Jan 86) 6.7 1.02 0.78 0.88 1.07 1.07 1.01 1.03 1.02 1.02 1.02 1.28
11 (Feb 86) 1.00 1.07 1.01 0.96 1.05 1.05 0.98 1.01 0.93 1.07 1.07 0.98
12 (Mar 86) 0.98 0.%0 11.01 o0.70 1.01 1.01 0.9 o©0.88 0.83 0.90 0.90 0.8%
13 (Apr 86) 0.94 0.78 0.98 0.91 0.93 0.93 0.87 0.78 0.75 0.78 0.78 0.74
14 (May 86) 0.95 0.81 1.2 0.8 0.%1 0.91 ©0.87 0.94 0.74 0.81 0.81 0.83
15 (Jun 86) 0.9 0.89 1.46 0.89 o0.88 0.88 0.88 0.88 0.74 0.89 0.8% 0.95
16 (Jul 86) 1.00 0.8 1.12 1.05 0.%92 0.92 1.69 0.96 0.96 0.89 0.8 1.18
17 (Aug 86) 1.02 0.98 1.17 1.12 1.00 1.00 1.18 1.14 1.12 0.°98 0.98 1.07
18 (Sep 86) 0.95 1.08 1.09 0.70 1.04 1.04 1.10 1.14 0.94 1.08 1.08 1.01

Based on reported pumpage for the following water utilities;
Ratios compare pumpage for the month to the average pumpage

for the calibration period April, 1985 through September, 1986.

Fort Myers:

Florida Cities South:

Cape Coral:

Florida Cities North:

Lehigh Acres:

Lee County Utilities:
Bonita Springs:
Gulf Utilities:

Pine Island:

PD
_PD
PD
PD
PD
PD
PD
PD
PD

1

2, 10,
3

4

5, 6

7

8

9

12

11



CALIBRATION
STEADY-STATE CALIBRATION

The initial steady state runs served two purposes: 1) to make the initial
adjustments to the aquifer parameters used in the model and 2) to generate starting
heads for the transient runs. The pumpage applied in the steady state runs comprises
average estimated domestic self supply water use, estimated irrigation water use for
March, and reported public water suplply pumpage for March, 1985, the month prior
to the beginning of the transient simulation runs.

TRANSIENT CALIBRATION

Following the initial steady state calibration runs, a series of transient runs
were made to calibrate the model to observed water levels using either reported or
estimated water use and historical meteorological conditions. The transient
calibration simulates the period of April, 1985 through September, 1986. This
interval was selected because it represents the most recent and extensive data
presented in the JMM report. Of this eighteen-month interval, the twelve-month
p}(lariod grcim October, 1985 through September, 1986 was used to actually calibrate
the model. v ’

Each month is simulated by a stress period comprising three time steps.
Although the accuracy of the model is enhanced by using more time steps per stress
period, computer utilization considerations dictated the use of a more minimal
number of steps. A sensitivity test on the calibrated model demonstrated that using
nine time steps per stress period instead of three resulted in an average change in
computed water levels of +0.05 feet in the layers representing confined aquifers.

It was attempted to calibrate so that agreement between observed water levels
in monitor wells and calculated water levels in the cells which represent location of
those wells, averaged for the period from October, 1985 through September, 1986,
were generally within the following ranges (+/- feet): ,

Surficial 2 feet
Lower Tamiami 3 feet
Sandstone 4 feet

Mid-Hawthorn 5 feet,
Lower Hawthorn 5 feet
Suwannee 5 feet

Tolerance was increased with increasing aquifer depth because:

1. In the shallower aquifers, small changes in water levels reflect potentially
large impacts, particularly with respect to wetland drainage.

2. Low hydraulic conductivity typical of confined aquifers in the area causes
heads to fluctuate more widely in response to stress, compared to unconfined
aquifers with higher conductivity. .

3. There are fewer water level monitor wells in the deeper aquifers which makes

determining the actual regional water level trends and deviation of the model
results from them more difficult.

25



The agreement of a computed water level with its counterpart observed level can be
affected by two things:

1. The computed water levels represent the average water level over a model cell.
If actual levels vary significantly across the one mile square cell, monitor well
levels may not closely match the computed levels. This is the case with several
wells located within public water supply wellfields where stresses on the
aquifer cause steep gradients as welf as some located near surface water
streams, where strong natural gradients occur. In most cases however,the
gradient across a cell is sufficiently small that the monitor well represents the
cell conditions. :

2. The model head being used for the calibration is an end-of-month value while
observed levels may have been measured any day of the month. In some wells,
month to month changes are large enough that poor agreement with monthly
values is noticed. However, by averaging the difference over a one-year period,
this effect is minimized.

As already noted, the initial model is based on existing interpretations of the
hydrogeology of Lee County to the extent possible. In the following paragraphs,
modifications during calibration are discussed. In the calibration of layers 2, 8 and 4,
deviations from the discretizations of hydraulic conductivities used by CDM in the
wellfield protection model were made. The intent of the CDM model was to obtain a
reliable calibration in the vicinity of public water supply wellfields in order to predict
contaminant transport times. The model reported here, however, has to examine
regional water availability, including the effects of domestic self supply and
irrigation water use, as well as public water supply. Therefore, some variations in
parameter estimates between the models is expected; the magnitude of the variations
is small. Table 5 shows the water use data used to generate the withdrawals
simulated in the calibration runs.

Layer 1, the Water Table Aguifer: This layer of the model is unconfined. As
stated previously, the hydraulic conductivity distrigution in the layer is based on the
CDM wellfield travel time model. The base of the water table aquifer, needed for the
model to compute transmissivity, is assumed to be the base of the Surficial Aquifer
System where the lower Tamiami aquifer is separated from the water table by a
confining bed thickness of less than ten feet. Where confinement of the lower
Tamiami exceeds ten feet, the base is the top of the lower Tamiami confining zone. In
order to eliminate a sharp change in transmissivity in layer 1, an area several cells
wide is allowed for the transition of the bottom of layer 1 from the top of the lower
Tamiami confining bed to the bottom of the water table aquifer. No modifications
needed to be made to the hydraulic conductivity, aquifer base elevation, or vertical
conductance data sets during the transient calibration.

Regional agreement of computed with observed heads is shown in Figure 13.
Computed water levels in the cells occupied by wells 1-1976, L-1978, and 1.-2202 do
not agree with the observed levels within the desired tolerance of 2 feet. These wells
are located in model cells which also contain the representation of the
Caloosahatchee River; therefore, the simulated water levels are probably lower than
observed levels due to cell-wide averaging of water levels which reflects the influence
of the river. Cell-wide averaging effects are also noted in comparing observed and
computed levels in the cell containing well L-1985, which also contains the Lee
County Utilities Corkscrew wellfield, and well L-954, affected by a Florida Cities
Water Company wellfield.
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Period

1
2

[ S #¥ ]
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L= I - e A

10
11
12
13
14
15
16
17
18

(Apr
(May
(Jun
(Jul
(Aug
(Sep
(Oct
(Nov
(Dec
(Jan
(Feb

(Mar

(Apr

(May

(Jun
(Jul
(Aug

(Sep

TOTALS,
All Periods

TABLE 5

WATER USE BY CATEGORY PER STRESS PERIOD
{Lee County Only)
(Reported as Cubic Feet Per Second)

85)
85)
85)
85)
85)
85)
85)
85)
85)
86)
86)
86)
86)
86)
86)
86)
86)
86)

Public¢
Water

Supply
46.6
45.5
42.9
36.5
37.5
39.7
38.2
42,0
46.2
48.9
47.0
49.3
59.3
52.2
42.4
44,3
40.8
39.0

798.3

Domestic
Self

Supply
87.8
92.7
86.3
89.2
84.5
76.8
80.4
87.5
81.8
87.2
94.7
94.3
98.9
95.0
79.0
78.2
78.0
78.6

1550.9
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Irrigation Total
170.5 304.9
167.7 305.9

14.9 144.1
37.6 163.3
0.0 122.0
14.9 131.4
14.0 132.6
84.6 214.1
92.1 220.1
79.6 2;5.7
42.2 183.9
101.8 245.4
170.5 328.7
167.7 314.9
14.9 136.3
37.6 160.1
0.0 : 118.8
14.9 132.5
1225.5 3574.7
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Layer 2, the Lower Tamiami Aquifer: In the areas where this aquifer is
present, its transmissivity in the model was initially set as discussed previously.
Where the aquifer is absent, the layer in the model is represented by a hydraulic
conductivity of 500 ft./day multiplied by a thickness of 1 foot, a negligible value
which has no effect on the model results. As was the case with the bottom of layer 1, a

transitional area to prevent sharp transmissivity changes is allowed. The best
calibration for layer 2 was obtained by varying vertical conductance of the base of
layer 2 within the range of 3.6 X 10-5 day-1 t0 9.0 X 10-5 day-1. Specific storage for the
layer 2 was set to 1 X 10-6 ft.-1, During the transient calibration, a uniform hydraulic
conductivity value of 500 ft./day produced the best results. The agreement between
observed and computed water levels is shown in Figure 14.

Layer 3, the Sandstone Aquifer: The initial transmissivity of this layer was
also set as discussed previously, except for in the area of Cape Coral where the aquifer
is missing, where 0.001 ft./day was used. During the calibration, the hydraulic
conductivity in an area where CDM reported a value of 200 ft./day was gradually
lowered to 100 ft./day. Based on the caligration runs, Vcont of the base of layer 3 was
lowered to half its starting value, signifying a vertical hydraulic conductivity of
0.00017 ft./day. Specific storage was set to 1 X 10-6 ft.-1 and remained unchanged.
During calibration, unusually large drawdown was noted in the area of planning
district 4. Adjustments of hydraulic parameters within acceptable ranges failed to
rectify the problem. Inspection of land use from aerial photographs suggested that
the problem might be an overestimation of water use for domestic self supply. Based
on discussions with Lee County personnel (L. A. Pellicer & Roland Banks, personal
communication, 1989), the self supply estimate was lowered to halfits original value.
After calibration, all observed and computed water levels were within the specified
tolerance of four feet (Figure 15) except for wells L-1984 and L-1998, which
correspond to cells containing the Green Meadows and Corkscrew wellfields. Here,
cell-wide averaging affects computed water levels.

Layer 4, the Mid-Hawthorn Aquifer: During the calibration, the best
match between simulated and observed water level fluctuations along both sides of
the lower reach of the Caloosahatchee River occurred when transmissivity was
doubled. Therefore an additional zone of higher hydraulic conductivity was added to
the model in that area. In addition, a high value of 90 ft./day in the southern part of
the model area was not used. Although a high transmissivity value is reported at an
aquifer performance test near Bonita Springs, there is insufficient regional data to
justify assuming an extensive highly transmissive area within the mid-Hawthorn
aquifer. Because of the relatively low transmissivity and the large withdrawal stress
on this layer, it is extremely sensitive to small changes in the vertical conductance

between it and the underlyinglayer, and reasonable calibration could not be obtained
using a single value of vertical hydraulic conductivity applied to confining bed
thickness. This is because the confining bed between the mid-Hawthorn and lower
Hawthorn aquifers is lithologically disparate, and actually contains localized water
producing zones (Wedderburn, et al., 1982, Missimer & Associates, 1984). Therefore,
the vertical conductance of the base of layer 4 was adjusted to produce the best match
between simulated and observed water levels. Computed water levels are at or near
the +/- five-foot agreement criterion in most wells (Figure 16). The exceptions are
wells L-735 and L-1993 in which the.computed and observed hydrographs are
parallel but not in agreement. Near thése wells, the aquifer both thins and dips
_rapidly to the southeast (Figure 2). This situation may isolate a portion of the aquifer
from response to conditions to the north and west. Additional geologic and
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stratigraphic analysis will be required to fully explain and correct the lack of
agreement of the model with observed data in the area.

Layer 5, the Lower Hawthorn Aquifer: Compared to the overlying
aquifers, relatively little is known about the hydraulic characteristics of the lower
Hawthorn, Suwannee, and deeper aquifers, and the degree to which they are
interconnected. In calibrating the fifth layer, hydraulic conductivities were varied
from 25 to 110 ft./day, which represents the range of transmissivities reported in
aquifer performance tests. The layer is relatively insensitive to changes in hydraulic
conductivity within these ranges, but the best match between observed and computed
hydrographs occurred at a uniform hydraulic conductivity of 56 ft./day. Next,
agreement of computed and observed heads was tested by varying the vertical
conductance term for the boundary between this and the underlying layer. Lacking
information of the thickness or character of confinement between the lower
Hawthorn and Suwannee aquifers, uniform values of the vertical conductance term
for this boundary were tested. Observed and computed levels matched closely in
many wells with a conductance of 8 X 10-10 sec-1, but in the vicinity of the Cape Coral
wellfield, along parts of the Caloosahatchee River, and in northern Pine Island, much
better results were obtained at half that value. Accordingly, a variable vertical
conductance for the boundary between the lower Hawthorn and the upper Suwannee
aquifers was developed. The agreement between observed and computed water levels
is shown in Figure 17. Water levels in wells L-2525 and L-2528 are higher than
computed levels. The most likely explanation for this is that the zones in which the
wells are completed is somewhat isolated hydraulically from the main producin
zones of the aquifer, which the model represents. Several of the City of Cape Cora
monitor wells show some minor mismatch between computed and observed levels,
probably reflecting cell-wide averaging effects, proximity of some monitor wells to
production wells, and possible completion of both monitor and production wells in
both the lower Hawthorn and Suwannee aquifers.

Layer 6, the Upper Producing Zone of the Suwannee Aquifer: Little is
known of the characteristics of this aquifer separately at this time, other than that it
is considered to be somewhat hydrologically similar to the lower Hawthorn aquifer.
- Therefore, the transmissivity was set to a uniform value of 10,368 ft.2/day, storage to
0.0001, and vertical conductance to 8 X 10-10 sec-1,

EXAMPLES OF RESULTS
Figures 18 through 22 show the simulated heads in layers 1 through 5 for the

-end of the dry season in April, 1966. The computed heads for the end of the wet
“season in September, 1986 are shown in figures 23 through 27.
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SENSITIVITY TESTING

To test the dependency of model results on the parameter estimates used in the
model, sensitivity tests were performed. The sensitivity of the model was tested first
by varying h%draulic conductivity then vertical conductance each higher then lower
than the calibration value by an order of magnitude. The results of these tests are
presented in tables 6 through 10. Because layers 3, 4, and 5 each exhibited
sensitivity to one or more of these changes, a second set of sensitivity tests were
conducted by doubling then halving hydraulic conductivity then vertical conductance
_ for each of the upper five layers, one at a time. The results of these tests are shown in

Tables 11 through 15. In the tables for layers 2 through 5, the changes that occurred
within the layer are presented, followed by changes in the overlying layer then the
underlying layer. For layer 1, the changes within the layer is followed by the
changes within layer 2 (where the lower Tamiami aquifer is present), then the
changes in layer 3 (where itisnot). The area of examination in layers 1, 3, 4, and 5 is
restricted to column 7 through 42 and row 7 through 36, to eliminate the effects of the
specified head boundaries. In layer 2, the area is bounded by row 30 through 36,
which approximates the area where the lower Tamiami aquifer is present.

LAYER 1, THE WATER TABLE AQUIFER

On the avera%e, simulated water levels in layers 1, 2, and 3 were not highly

“sensitive to vertical conductance beneath layer 1, or to increases in hydraulic
conductivity. However, due to the variability in calculated transmissivity in the
layer, particularly where it becomes separate from the underlying lower Tamiami
aquifer layer, the steady-state model becomes unstable when hydraulic conductivity
is reduced by more than 0.7 times the calibrated value. Because the projected stress
on the aquifer which the layer represents is comparatively minor, this situation is not
considered to be a problem. However, other users of the model or its derivatives may
require greater stability and therefore may need to discretize the top layer into two or
more layers.

LAYER 2, THE LOWER TAMIAMI AQUIFER

This layer was sensitive to decreasing the hydraulic conductivity by an order
of magnitude. The underlying layer 3 was sensitive to order-of-magnitude decreases
in both hydraulic conductivity in the second layer and vertical conductance below it.

LAYER 3, THE SANDSTONE AQUIFER

This layer is fairly sensitive to tenfold increases or decreases in hydraulic
conductivity, and the underlying layer 4 is sensitive to any change in the vertical
conductance between the layers. Otherwise, simulated water levels in layer 3 are
relatively insensitive to twofold changes in hydraulic conductivity except in the
vicinity of the Green Meadows wellfield, where they dropped 9 feet when hydraulic
conductivity was halved.

LAYER 4, THE MID-HAWTHORN AQUIFER

Simulated water levels in this layer are sensitive to any changes-in hydraulic
conductivity and vertical conductance. This is due to the low transmissivity of the
aquifer and the high stress on it in the western part of the county.  Changes in
hydraulic conductivity result in notable minimum and maximum water level
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TABLE 6
HEAD CHANGES INFEET IN LAYERS 1,2 AND 3RESULTING IN .
‘CONDUCTIVITY AND VERTICAL CONDUCTANCE CHANGES INLAYER 1

Maximum Maximum Average
Increasein  Decline in Head .
Water Level Water Level Change  Std.Dev

Change From Calibration Run

In Layer 1
Conductivity X 10 5.2 -5.7 -0.779 1.619
Conductivity /10 - _ - - -
Veont X 10 0.1 -0.3 -0.007 0:037
Veont /10 0.2 -0.1 0.010 0.038

Change From Calibration Run

In Underlying Layer 2
Conductivity X 10 4.9 -5.6 -0.768 1.507
Conductivity /10 - - -
Veont X 10 8.2 0.7 0.491 1.320
Veont/ 10 2.8 -9.8 -1.215 1.966

Change From Célibration Run

In Underlying Layer 3
Conductivity X 10 2.4 -3.5 -0.730 0.990
Conductivity /10 - - - -
Veont X 10 53 -0.2 0.442 1,001
Veont/ 10 0.7 -5.2 -1.126 1.501
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' TABLE 7
HEAD CHANGES IN FEET IN LAYERS 1,2 AND 3 RESULTING FROM
CONDUCTIVITY AND VERTICAL CONDUCTANCE CHANGES IN LAYER 2

Maximum  Maximum  Average
Increasein  Decline in Head
Water Level Water Level Change Std. Dev

Change From Calibration Run

In Layer 2
Conductivity X 10 5.1 -3.0 0.004 0.664
Conductivity/ 10 4.2 -10.3 -0.020 0.947
Veont X 10 2.2 -1.5 0.036 0.289
Veont /10 0.6 -2.2 -0.024 0.250

Change From Calibration Run

In Overlying Layer 1
Conductivity X 10 0.1 -0.3 -0.009 0.047
Conductivity /10 0.1 -0.2 -0.002 0.046
Veont X 10 0.1 -0.1 -0.002 0.023
Veont/10 0.1 -0.1 -0.005 0.026

Change From Calibration Run !

In Underlying Layer 3
Conductivity X 10 2.1 -0.9 0.211 0.581
Conductivity /10 0.7 -4.8 -0.346 0.991
Veont X 10 3.2 -2.9 -0.282 0.927
Veont/10 3.7 -11.3 -0.970 2.993
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TABLE 8 _ N
HEAD CHANGES IN FEET IN LAYERS 1, 2,3 AND 4 RESULTING FROM
CONDUCTIVITY AND' VERTICAL CONDUCTANCE CHANGES IN LAYER 3

Maximum  Maximum  Average
Increasein  Decline in Head ,
Water Level Water Level Change Std. Dev

Change From Calibration Run

In Layer 3
Conductivity X 10 8.9 -4.3 0.332 2.000
Conductivity / 10 5.5 -58.2 -0.093 2917
Veont X 10 4.0 . -4.1 1.084 1.595
Veont /10 1.2 -2.3 -0.521 0.659

- Change From Calibration Run

In Overlying Layer 1
Conductivity X 10 0.4 -0.2 0.006 0.056
Conductivity / 10 0.1 -0.3 0.001 - 0.044
Veont X 10 0.3 -0.2 0.017 0.054
Veont/ 10 0.1 0.1 -0.009 0.032

Change From Calibration Run

In Overlying Layer 2
Conductivity X 10 1.1 -1.0 0.138 0.329
Conductivity /10 1.2 -1.5 -0.044 0.254
Veont X 10 1.5 0.0 10.412 0.479
Veont/ 10 0.0 -0.8 -0.225 0.263

Change From Calibration Run

In Underlying Layer 4
Conductivity X 10 1.0 -1.1 0.048 0.301
Conductivity / 10 0.8 -1.1 0.008 0.203
Veont X 10 8.6 -17.7 -9.211 6.320
Veont /10 11.8 -2.2 4.399 2.680
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TABLE 9
HEAD CHANGES IN FEET IN LAYERS 3,4 AND 5§ RESULTING FROM
- CONDUCTIVITY AND VERTICAL CONDUCTANCE CHANGES IN LAYER 4

Maximum  Maximum  Average
Increasein  Decline in Head
Water Level Water Level Change Std. Dev

Change From Calibration Run

In Layer 4
Conductivity X 10 22.8 -10.4 -1.398 6.363
Conductivity /10 14.0 -49.4 0.467 6.132
Veont X 10 33.7 2.2 10.579 6.908
Veont/10 -1.9 -87.1 -30.418 18.380

Change From Calibration Run

In Overlying Layer 3
Conductivity X 10 1.3 -0.6 -0.014 0.310
Conductivity /10 0.7 -1.7 - -0.002 0.243
Veont X 10 2.5 0.0 0.495 0.472
Veont/10 0.0 -5.7 -1.335 1.164

Change From Calibration Run

In Underlying Layer 5
Conductivity X 10 4.6 -1.4 -0.012 1.185
Conductivity /10 0.7 -2.3 0.020 0.470
Veont X 10 0.5 -4.2 -0.956 0.845
Veont /10 9.5 0.7 2.674 2.122
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TABLE 10
_HEAD CHANGES INFEET IN LAYERS 4,5 AND 6 RESULTING FROM
CONDUCTIVITY AND VERTICAL CONDUCTANCE CHANGES IN LAYER 5

Maximum = Maximum  Average
Increasein  Decline in Head
Water Level Water Level Change ~ Std. Dev

Change From Calibration Run

In Layer 5
Conductivity X 10 19.6 -5.4 -1.553 3.236
Conductivity /10 2.8 -64.5 0.442 3.426
Veont X 10 10.6 0.7 2.623 1.608
Veont/ 10 -3.9 -32.1 -15.493 7.098

Change From Calibration Run

In Overlying Layer 4
Conductivity X 10 6.1 -3.9 -0.840 2.062
Conductivity/ 10 1.5 -8.2 0.123 1.358
Veont X 10 5.7 0.6 2.063 1.249
Veont/ 10 -2.9 -26.1 -11.886 5.806

Change From Calibration Run

In Underlying Layer 6
Conductivity X 10 4.6 -2.5 -0.704 1.428
Conductivity/ 10 14 -7.1 0.208 0.932
Veont X 10 1.1 -4.9 -0.214 0.487
Veont/ 10 5.6 -0.0 1.333 1.221
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. TABLE 11
HEAD CHANGES IN FEET IN LAYERS 1,2 AND 3 RESULTING IN
CONDUCTIVITY AND VERTICAL CONDUCTANCE CHANGES IN LAYER 1

Maximum  Maximum  Average
Increasein  Declinein Head
Water Level Water Level Change Std. Dev

Change From Calibration Run

In Layer 1
Conductivity Doubled 1.7 -2.0 0.120 0.433
Conductivity Halved 1.7 -1.2 0.013 0.259
Vcont Doubled 0.1 -0.1 0.004 0.022
Veont Halved 0.1 -0.1 0.003 0.021

Change From Calibration Run

In Underlying Layer 2 '
Conductivity Doubled 0.6 -0.7 0.010 0.169
Conductivity Halved 0.6 -0.8 -0.021 0.160
Veont Doubled 2.6 -0.3 0.628 0.852
Veont Halved 0.3 -2.6 -0.694 0.874

Change From Calibration Run

In Underlying Layer 3
Conductivity Doubled 0.8 -1.0 -0.151 0.255
Conductivity Halved 0.7 -0.5 0.009 0.135
Veont Doubled 0.8 -0.1 0.070 0.131
Vcont Halved 0.1 -1.2 -0.123 0.209
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TABLE 12
HEAD CHANGES INFEET IN LAYERS 1,2 AND 3 RESULTING FROM
CONDUCTIVITY AND VERTICAL CONDUCTANCE CHANGES IN LAYER 2

Maximum Maximum  Average
Increasein  Declinein Head
Water Level Water Level Change Std. Dev

Change From Calibration Run

In Layer 2
Conductivity Doubled 24 -0.9 0.088 0.432
Conductivity Halved 1.1 -3.0 -0.086 0.521
Veont Doubled 0.9 -0.2 0.062 0.116
Vcont Halved 0.1 -0.8 -0.078 0.119

Change From Calibration Run

In Overlying Layer 1
Conductivity Doubled 0.1 -0.1 0.000 0.022
Conductivity Halved 0.1 -0.1 -0.003 0.026
Vcont Doubled 0.1 0.0 0.002 0.015
Vcont Halved 0.1 -0.1 0.002 0.015

Change From Calibration Run

In Underlying Layer 3
Conductivity Doubled 1.0 -0.2 0.118 0.252
Conductivity Halved 0.2 -1.3 -0.135 0.307
Vcont Doubled 1.5 -1.3 -0.113 0.451
Vecont Halved 14 -2.2 0.050 0.655
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TABLE 13
HEAD CHANGES IN FEET IN LAYERS 1, 2,3 AND 4 RESULTING FROM
CONDUCTIVITY AND VERTICAL CONDUCTANCE CHANGES INLAYER 3

Maximum  Maximum  Average
Increasein  Decline in Head
Water Level Water Level Change Std. Dev

Change From Calibration Run

In Layer 3
Conductivity Doubled 5.1 -1.6 0.055 0.653
Conductivity Halved 1.9 -9.3 0.035 0.721
Vcont Doubled 1.2 -0.9 0.328 0.437
Vceont Halved 0.6 -1.0 -0.247 0.320

Change From Calibration Run

In Overlying Layer 1
Conductivity Doubled 0.1 -0.1 0.000 0.031
Conductivity Halved 0.1 -0.1 0.000 0.026
Veont Doubled 0.1 -0.1 0.004 0.030
Vcont Halved 0.1 -0.1 -0.005 - 0.025

Change From Calibration Run

In Overlying Layer 2
Conductivity Doubled 0.4 -0.4 0.030 0.106
Conductivity Halved 0.5 -0.4 -0.020 0.095
Veont Doubled 0.5 0.0 0.134 0.157
Vcont Halved 0.0 -0.4 -0.107 0.128

Change From Calibration Run

In Underlying Layer 4
Conductivity Doubled 0.3 -0.3 0.003 0.091
Conductivity Halved 0.3 -0.3 0.000 0.092
Veont Doubled 2.1 -5.8 -2.765 1.763
Vcont Halved 5.3 -1.2 2.095 1.285
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TABLE 14
HEAD CHANGES INFEET IN LAYERS 3,4 AND 5 RESULTING FROM
CONDUCTIVITY AND VERTICAL CONDUCTANCE CHANGES IN. LAYER 4

Maximum Maximum  Average
Increasein  Decline in ‘Head ,
Water Level WaterLevel Change  Std.Dev

Change From Calibration Run

In Layer 4
Conductivity Doubled 8.8 -3.9 -0.367 1.891
Conductivity Halved 3.8 -10.7 0.244 1.825
Vcont Doubled 15.6 1.3 5.244 3.266
Vcont Halved -2.1 -22.9 -71.124 4.645

Change From Calibration Run

In Overlying Layer 3
Conductivity Doubled 0.4 -0.2 -0.004 0.094
Conductivity Halved 0.2 -0.4 0.000 0.086
Vcont Doubled 1.1 0.0 0.243 0.225
Veont Halved 0.0 -1.6 -0.348 0.310

| Change From Calibration Run

In Underlying Layer 5
Conductivity Doubled 1.3 -0.4 -0.010 0.301
Conductivity Halved 0.3 -1.0 0.009 0.220
Vcont Doubled 0.0 -1.9 -0.471 0.396
Veont Halved 2.6 0.1 0.688. 0.558
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TABLE 15
: HEAD CHANGES IN FEET IN LAYERS 4, 5 AND 6 RESULTING FROM
CONDUCTIVITY AND VERTICAL CONDUCTANCE CHANGES IN LAYER 5

Maximum  Maximum  Average |
Increasein  Decline in Head
Water Level Water Level Change Std. Dev

Change From Calibration Run

In Layer 5
Conductivity Doubled 9.3 -1.7 -0.356 . 1.136
Conductivity Halved 14 -13.5 0.233 1.093
Vcont Doubled 4.6 0.4 1.418 0.817
Vcont Halved 0.8 -6.4 -2.571 1.338

Change From Calibration Run

In Overlying Layer 4 :

~ Conductivity Doubled 2.4 -1.1 -0.158 0.688

Conductivity Halved 0.8 2.7 0.082 0.584
Veont Doubled 29 0.3 1.109 0.650
Vcont Halved -0.6 -4.7 _-1.993 - 1.083

Change From Calibration Run

In Underlying Layer 6 v
Conductivity Doubled 2.0 -0.8 -0.156 0.478
Conductivity Halved 0.7 -2.1 0.106 0.407
Veont Doubled 0.2 -1.6 -0.115 0.217
Veont Halved 1.7 -0.1 0.219 0.289
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changes although they do not produce large average changes. Changes-in vertical
conductance affect levels in the fourth layer significantly; doubling the vertical
conductance raises average water levels more than five feet, while halving causesan
average drop of almost eight feet. The net average effect of vertical conductance
changes on adjacent layers is relatively minor. However, reducing the vertical
conductance beneath the layer by an order of magnitude raises water levels in the
underlying layer 5 by more than two and a half feet while levels in the overlying
layer 8 drop an average of nearly one and a half feet.

LAYER 5, THE LOWER HAWTHORN AQUIFER

Layer 5 is relatively sensitive to changes in either hydraulic conductivity or
underlying vertical conductance of an order of magnitude, particularly when either is
lowered. Twofold changes in conductivity in layer 5 do not change average water
levels notably, except in the Cape Coral wellfield area, where levels rise more than

guctivity is doubled and drop thirteen and a half feet when the

nine feet when con
parameter is halved.

ADDITIONAL SENSITIVITY TESTING

In addition to testing the sensitivity of the model to ¢hanges in hydraulic
conductivity and vertical conductance, changes were also made to conditions which
affect the unconfined uppermost layer of the model. When the evapotranspiration
extinction depth was doubled, water levéls in the top model layer dropped an average
of just over one foot, with a maximum drop of about two and half feet. Halving the
evapotranspiration rate raised water levels about a foot on the average, up to a
maximum of three feet. Reducing recharge by half dropped water levels slightly less
than a foot, while doubling it raised levels about two feet. In¢reasing river and canal
cor:iductailce generally lowered water levels one to two feet in cells containing rivers
and canals.
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PREDICTIVE SIMULATIONS

Two steady-state predictive simulations were examined. In one, the effects
which will result from the low projection of water use for the year 2010 presented in
the JMM report (Table 16) are shown; the other displays the outcome of the high
projection (Table 17) for that year. The criteria for determining the low and high
water use estimates are given in Table 18. A volumetric budget of the 1985 scenario
is shown in Table 19, along with budgets for the low (Table 20) and high (Table 21)
predictive scenarios for comparison. In both simulations:

Public water supply is withdrawn from existing facilities; possible
development of new wells or wellfields is not considered or examined.

Domestic self supply demand is increased from quantities used in the
calibration simulations in areas where current development and level of
demand are minimal or moderate, and added where development did not exist
duri%g the calibration period but is likely to occur, e.g., along highway
corridors. ‘

The results of the simulations were compared with 1985 conditions (Figures 28-32)
and are discussed below.

LAYER 1, WATER TABLE AQUIFER

No major regional head loss which might induce salt water intrusion is noted
in either simulation (Figures 33 and 34). There is practically no difference between
the low and high water use simulation in this aquifer, except that cones of depression
at the Fort Myers wellfield are larger in the high projection simulation. However,
because of the regional scale of the model, it is not possible to predict localized
occurrences of salt water intrusion. Similarly, the regional scale precludes
determining localized drawdown impacts on surface water bodies and wetlands
resulting from withdrawals from either the water table aquifer or from underlying
aquifers recharged by it.

LAYER 2, LOWER TAMIAMI AQUIFER

Even in the low projection simulation (Figure 35), a regional trend toward
water levels below sea level is noted in the Bonita Springs area. In the high water
use simulation (Figure 36), the area where this occurs becomes extensive, and water
levels along the coast become low enough that salt water intrusion is probable.

LAYER 3, SANDSTONE AQUIFER

Significant drawdowns are projected in both simulations in the sandstone
aquifer (Figures 37 and 38). :

In planning district 4, projected water levels fall below sea level along the
Caloosahatchee River in both simulations. Estimates of future per capita water use
may be high in this planning district (see calibration discussion). However, if
declines of the order of magnitude shown do occur, induced recharge from the
estuarine portion of the Caloosahatchee River may cause water quality degradation
in the sandstone aquifer. (Textcontinues on page 103.) -
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TABLE 16
LOW ESTIMATES*, WATER DEMAND BY SOURCE: 2010

Private Wells
Planning Utility Lower Mid Lower Evfgl;tzgt
District (gpd) Wit(el;;]i":?le Tamiami - Szr;isitfg?e Hawthorn = Hawthorn (gpd)
(gpd) A(qulgr (gpd) A(qulé'gr A(qul(%:r
8p gp gp

1 9,208,738 0 0 542,456 5,003,616 1,084,913 1,084,912

2 7,748,966 0 0 0 6,146,431 1,217,115 709,984

3 13,522,122 0 0 0 18,631,458 0 2,202,300

4 3,979,430 0 0 4,739,706 1,596,860 353,288 353,288

5 487,500 31,500 0 1,995,000 167,250 243,750 0

6 1,540,008 596,903 0 12,885,136 298,451 0 198,968

7 2,569,317 1,219,613 0 8,244,581 243,923 0 406,538

8 5,089,715 519,054 7,087,512 466,775 186,710 560,130 653,485

9 1,682,627 2,902,150 0 456,758 33,389 66,778 166,944

10 2,507,250 0 0 0 997,739 21,503 129,018

11 2,224,000 0 0 0 3,616,000 120,000 280,000

12 1,447,547 = 1,700,378 0 0 101,489 222,563 -0

13 2,218,772 73,050 0 0 0 896,080 155,840

14 306,818 31,240 0 0 7,810 230,578 55,785

15 415,090 0 0 0 0 0 40,170
TOTALS 54,847,900 7,073,888 7,087,512 29,330,412 37,031,126 5,016,698 6,437,232

* Does not include golf course irrigation. After JMM
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TABLE 17

HIGH ESTIMATES*, WATER DEMAND BY SOURCE: 2010
Private Wells
Planning  Utility = Water Table Lower o hdstone Mid Lower E‘%l;e?t
District (gpd) Aquifer T:ml.afml Aquifer szty}orn szlg}gn (gpg)
- (gpd) (epd) (gpd) apd) (&pd)

1 17,142,000 0 0 1,084,900 9,981,200 2,169,800 2,169,825

2 15,457,000 0 0 0 14,403,000 2,921,100 1,703,961

3 27,529,000 0 0 0 42,064,000 0 5,285,520

4 6,712,500 0 0 7,899,500 2,628,500 565,260 565,260

5 738,750 56,250 0 2,793,800 243,750 292,500 0

6 2,546,800 955,000 0 21,568,000 477,500 0 318,348

7 4,406.863 1,951,400 0 13,740,988 390,300 0 650,460

8 9,428,855 1,026,905 13,816,540 933,550 373,420 1,120,260 1,306,970

9 3,004,988 5,575,922 0 901,496 66,778 133,555 333,888

10 3,666,262 0 0 0 2,935,800 21,503 0

11 4,512,000 0 0 0 8,128,000 288,000 672,000

12 - 2,350,260 2,149,954 0 0 129,086 267,075 0

13 3,258,030 73,050 0 0 0 896,080 155,840

14 480,681 55,785 0 0 13,946 230,578 55,785

15 562,380 . 0 0 0 0 0 40,170
TOTALS:- 101,796,369 11,844,266 13,816,540 48,922,234 81,835,280 8,905,711 13,258,027

* Does not include golf course irrigation. After JMM



TABLE 18. CRITERIA FOR WATER USE ESTIMATES

High estimates are based on the following criteriaa.
@ 125 gallons per person per day (gped) for domesticb;

® The following values for lawn irrigation:

Planning District Planning District Planning District

1: 250 gped 6: 200 gped 11: 300 gped
2: 300 gped 7: 200 gped 12: 150 gped
3: 300 gped 8: 250 gped 13: 100 gped
4: 200 gped 9: 250 gped 14: 100 gped
5: 150 gped 10: 100 gped 15: 100 gped

Low values are based on the following criteria:

@ 70 gped for domestic use (IFAS, Water Management in the Home,
date unknown);

® The following values for lawn irrigation:

Planning District Planning District Planning District
1: 125 gped - 6: 125gped 11: 125 gped
2: 125 gped 7: 125 gped 12: 125 gped
3: 125 gped 8: 125 gped 13: 100 gped
4: 125 gped 9: 125 gped 14: 100 gped
5: 125 gped 10: 100 gped 15: 100 gped

a  Source: Lee County Division of Environmental Services.
b Includes commercial and industrial use.

After JMM
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TABLE 19

VOLUMETRIC BUDGET FOR ENTIRE MODEL
1985 CONDITIONS

RATES (Cubic Feet per Second)

IN
STORAGE = 0.
CONSTANT HEAD = 211.60
WELLS = 0.
DRAINS = 0.
RECHARGE = 3546.1
ET = 0.
RIVER LEAKAGE = 2.1237
TOTAL IN = 3759.9

ouT
STORAGE = 0.
CONSTANT HEAD = 331.08
WELLS = 379.58
DRAINS = 174.04
RECHARGE = 0.
ET = 2788.5
RIVER LEAKAGE = 86.620
TOTAL OUT = 3759.8

IN - OUT 0.30029E-01

PERCENT DISCREPANCY 0.00
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TABLE 20

VOLUMETRIC BUDGET FOR ENTIRE MODEL
LOW WATER USE PROJECTION FOR 2010

RATES (Cubic Feet per Second)

IN
STORAGE = 0.
CONSTANT HEAD = 228.82
WELLS = 0.
DRAINS = 0.
RECHARGE = 3546.1
ET = 0.
RIVER LEAKAGE = 2.1743
TOTAL IN = 3777.1

ouT
STORAGE = 0.
CONSTANT HEAD = 328.44
WELLS = 449.81
DRAINS = 170.32
RECHARGE = 0.
ET = 2742.5
RIVER LEAKAGE = 86.073
TOTAL OUT = 3777.1

IN - OUT 0.10742E-01

PERCENT DISCREPANCY 0.00 :
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TABLE 21

VOLUMETRIC BUDGET FOR ENTIRE MODEL
HIGH WATER USE PROJECTION FOR 2010

RATES (Cubic Feet per Second)

IN
STORAGE = 0.
CONSTANT HEAD = 312.28
WELLS = 0.
DRAINS = 0.
RECHARGE = 3543.3
ET = 0.
RIVER LEAKAGE = 2.2822
TOTAL IN = 3857.9

our
STORAGE = 0.
CONSTANT HEAD = 319.60
WELLS = 614.17
DRAINS = 165.50
RECHARGE = 0.
ET = 2673.6
RIVER LEAKAGE = 84.988
TOTAL OUT = 3857.9

IN - OUT 0.10742E-01

PERCENT DISCREPANCY 0.00
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Figure 29 C. GENERALIZED CONDITIONS IN LAYER 2 (LOWER TAMIAMI AQUIFER), 1985:
MAGNITUDE OF VERTICAL FLOW BETWEEN LAYER 2 AND LAYER 3
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Figure 30 C. GENERALIZED CONDITIONS IN LAYER 3 (SANDSTONE AQUIFER), 1985:
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GENERALIZED CONDITIONS IN LAYER 5 (LOWER HAWTHORN AQUIFER), 1985: HEADS



LL

COLUMN
1 23 49567 08 5 1UURISUISSIZIIDDDAZDLAISELI LIV NIRITMITII7IDID 0 4 4L4AB4443434748

» -
TTE CNTY
PESTCHTY ™

OO O DO Ty |

LELILIL

L I R

g "\,’ CHARLOTTE_CNTY EB
g —— S T - o i e e g g e e 5] oy g e ey e g oy oy . g g g e o e e e
...... T N R U
.. i

..................

7
]
sl 2
1w
1
t : ®
B e B
N . ol o o ¢ PN Y/ T O - N }’; ] 18
BSW 00000 wYf{ - N P PO A R T Y gl&. | 15
6 » v e v r @ - . e e oufe o o o e fo e M s e o = ek . . 36
11—— « 9 e » o «Be offe] o] o @ e Nezee | o oM s o4 o . g% - 17
1T A 0200 SY.. . a g Wy - I R N N T . :_u
”::% . I B I A /- - o ot S b T
a—_ - e £ B v ~ e« oMo fof al @ @f @ F o o o 0 e e e e v e [ _—a
ROV n-_ . o g - cejol ol @ f @ of o 2 e e s e Mo e v e s e s = . -_ﬂ
= . - ~fwl o . S L 2
o SV I W } . T=
2e | D T T . md_g‘
g-— N -~ - @ o o 3 o o e e s e 4 e e 2 o« e s 1" m—_ﬁ
“_— ............... l . —_3
ﬂ_- .................. - - - * 4 & o & 2 s 4 e s = = . ——27
a—- ----- FA » - - - - « e\ * al s o & 2 aje s o e s e s a2 . I - -_u
-] GUL ) - = - 25
it o oF A N | B 1. P
al MEXICD . r—————d . Q T=
= R S : ....... Te
”—h— L E G E N D . CRER ¥ IS P IR __S
Y : L N G R 4
=T R R 2 A\ N 1. . . == =T~ g
=] Magnitude and Direction . A T N | I T T ae
N of Flow i e
» ! t r T 7T Ny N s e e e . Jo » = e - 7
e . ~EE QMY _ | T2
» | 01234 Scole B e cfs v o 1=
“©_ !_) |
a T Lo
3 I N N 1 T T O OO O O T T U U U O O TN O N T O O O A R U lJl\llI [N T T O WO N O TN IO O O I I
L I I L R UL B LI LI L R S U LR UL I L T UL

i 1 1
1 2845673 %185N1R20MKMI315617815H0222LDIUL 29 30 ANJIT I3 IIZI5I7IDID L0 41 4D 4 4S 48 47 4B

Figure 32 B. GENERALIZED CONDITIONS IN LAYER 5 (LOWER HAWTHORN AQUIFER), 1985:
MAGNITUDE AND DIRECTION OF HORIZONTAL FLOW WITHIN THE LAYER
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Figure 32 C. GENERALIZED CONDITIONS IN LAYER 5 (LOWER HAWTHORN AQUIFER), 1985:
MAGNITUDE OF VERTICAL FLOW BETWEEN LAYER 5 AND LAYER 6

—_
—




6L

X 70080
X 90000
X 110000
X 130000
X 133000
X 170000
X 191900
i

% 210000
X 230800
X 250800
X 270000
X 50800
X 310000
X 330000
X 340000

>
Y 916000 =
wis
Chr
AN
2 £h
Y 850000 24CLARLDTTE ONYY 5~ 2.
LEE CNTY f\ - N pe— = Z
"v, =48
AN
Y 870000 =1 ,f ‘
Y 830000
¥ 830000
GULF
ar
MEXICD
Y 810000
Y 750080
¥ 770000
Y 730080 - LEGEND
T8 A~ Lives oF
EQUAL
POTENTIOMETRIC
Y 730060 HEAD
FT NGVD)
’ CONTOUR
81 2 3 4 INTERVAL
4 FEET
Y 710000 MILES
LEE COUNTY
Y 680000

Figure 33 A. PREDICTED CONDITIONS RESULTING FROM LOW WATER USE ESTIMATE FOR 2010,
LAYER 1 (WATER TABLE AQUIFER): HEADS



COLUMN

1 2345673995 WHNEISHUINISIVIPISOEZEIULILILTEIEI ™ 21 32 353 3¢ 35 35 37 33 39 40 41 42 42 44 45 46 47 43
1 11 1 P!

| TN N T T N TN NN AN T N N AN N N N N
U O O NN U TN O NN I RN T BN BN R B BN |

CNTY
CRIY ™
[

CHARLOYTE
GIRDES™
1]

08

| 1

R

| 2

|4

| s

| 6

| 7

_D

A 2

1=

4 n

1=

1o

o B

g I

- . - L T N R - .

o . A AR A I wE To

m—— ......... o o . - - s 5 s\ - -ll __m

”__ - - Al of = o 2 0% e 0 N - v f - ©w - LY .} ——x’

2!__ . - B R Y A e 4 4 40 -~ . ef s K-

n-— ..... —— S S T T « & PR __!l

ROW 2 . e ey [ [N P N emda T

-_ of » __ - . —-Ln ------- - o -| - _‘_a

aq—— e \s]| & « - s e 2 2 2 & e s o s . d - HENDRY m-_“

a__ . \k - . « b 2 s S S a a v .I . ﬁf—v__ﬂ

u_— ...... - > 2P L A s . [ ~| 2

!7—— ........ P PLos . ... I. —_27

a__ . - Yo\ = ¢l o o« s\ p A‘ - s= . __ﬂ

& GULF P - : 4=
2 | Elli': ~ » P o s s v v v ol _L"I___a )

a MEXICD B A TP v i Q T

| —-— @ o oo e .& .4 l ....... 'ﬂ—g

= LEGEND - IR IR I=

“_— ---------- : ....... ——“

= Magnitude and Direction R 4=

se_| of Flow | ¥l \ [ E |

7| 7\ e . be v - e - 1=

= Ll REEONTY =

—— Scale = §8722 cfs CNTY -
0123 4

>+ (East) \ +

oT S Ta

T N N I A I I A I A A N I \x } l\l [ I N N S N S T G O O -

LI SN U U A O L DO U T T I I I O ! ) 1 IS N | (]

1
1T i
t 28 4356789 muxznuxsu17mnaumauan&w:{nnz]nuuaswanuuea«amqu
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Figure 33 C. PREDICTED CONDITIONS RESULTING FROM LOW WATER USE ESTIMATE FOR 2010,

LAYER 1 (WATER TABLE AQUIFER): MAGNITUDE OF VERTICAL FLOW BETWEEN LAYER 1
AND LAYER 2
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Figure 37 C. PREDICTED CONDITIONS RESULTING FROM LOW WATER USE ESTIMATE FOR 2010,

LAYER 3 (SANDSTONE AQUIFER): MAGNITUDE OF VERTICAL FLOW BETWEEN LAYER 3
AND LAYER 4
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Figure 38 C. PREDICTED CONDITIONS RESULTING FROM HIGH WATER USE ESTIMATE FOR 2010,
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The second area of drawdown is in the vicinity of the Green Meadows and
Corkscrew wellfields. Distribution of discharge for both simulations is based on the
capacities of existing wells rather than on current or expected future wellfield
operation plans. If the sandstone aquifer wells in these wellfields continue to be used
in their traditional role of backup and dry season supply, the water levels will not be
as low as those shown.

The third area of drawdown occurs over much of planning districts 6 and 7
where significant growth in domestic self supply water use from the sandstone
aquifer is expected. This results in a regional drop in water levels from the Green
Meadows wellfield to the Caloosahatchee River. This regional water level depression
interrupts the current pattern of inflow recharge. The lowering of water levels will
begin to induce downward recharge from the water table aquifer. Therefore, land use
practices on the water table aquifer could well have long term and regional effects on
the sandstone aquifer. Additionally the water levels associated with the high
projected water use will preclude the widespread use of suction lift pumps on
domestic self supply wells; positive displacement pumps will be a necessity.

LAYER 4, MID HAWTHORN AQUIFER

In the low water use projection (Figure 39), a moderate cone of depression
. persists around Cape Coral and south Fort Myers. Because the projection reflects an
average condition, the dry season water levels will be lower, and seasonal water
management strategies may need to be implemented occasionally if it becomes
apparent that low seasonal levels are creating short-term immediate problems which
threaten the resource. The high projected water use (Figure 40) shows water levelsin
Cape Coral falling below 100 feet below sea level, which would result in dewatering of
- the aquifer in the area bounded by Chiquita Boulevard, State Road 78, Del Prado
- Parkway, and the Caloosahatchee River. Whether this would lead to aquifer
* compaction or sinkhole formation is not known.

LAYER 5, LOWER HAWTHORN AQUIFER

In both simulations (Figures 41 and 42), a regional cone of depression around
. the Cape Coral, Pine Island and Sanibel wellfields is noted; the difference between
- the two is the extent and depth of the cone. The impacts of either condition, as well as
any other potential development of the lower Hawthorn or other parts of the upper
Floridan Aquifer System are primarily economic. If declining water levels cause
regional degradation of water quality, then rising costs for desalination treatment
processes can be expected, and larger users may have to mitigate the loss of free flow
~ in the wells of other users.

103



oL

X 70000
X o000
X 110000
X 130060
X 130000
X 170000
X 190000
X 210000
X 230000

X 270000
X 290000
X 310000
X 330000
X 340000

Jlx 250000
CHARLOTTE CHTY

) CHARLDTQY\

ke Y - g § - E A
h ,5 T . - LEE ©NTY : . - :
¥ 870000 ’/ T . .
i X . ‘
— < N
Y gs0000 -2 v
A AV | . -
V}} N 1 ‘ - - _ ! _
. \ TCS |

R
Y 830000 \ & % s
GULF (i '
oF
MEXICH \
Y 810000

N

LYE CNTY

ENDRV CNTY
¥ 750000 aur
Y 770008

(f%_
¥ 750000 LEGEND v\
8 N Lines. OF .
EQUAL
7agom0| POTENTIOMETRIC
Y o HEAD
T NGVDY
CONTOUR |
8123 4 INTERVAL g
10 FEET l
¥ 710000 WILES ]
LEE COUNTY \
Y 50000

Figure 39 A. PREDICTED CONDITIONS RESULTING FROM LOW WATER USE ESTIMATE FOR 2010
U ... LAYER4(MID-HAWTHORN AQUIFER):. HEADS. . -



SOl

1 2 3 45 6 7 8 % 101 121314151617 18 19 20 21 22 23 24 £ 26 £7 28 2% 30 31 32 33 34 3T 36 37 38 39 40 41 42 43 44 43 46 47 48
i

COLUMN

VU N N IS WS (N U AN DU OO NN NN AN AN A | | NS TR S S WO I O I I | S TN S T N A Y TN O O TS OO SO0 N |
T l\l T 1T T gl IJ! { Frrir1r1rrr1rrtr1rrrrgpgrvrrrrrorrrrrregnrivral 1
- El Ta
R v E T,
J " +3
= 54 T
R N S ) -71T-.. -, AN R R ?P ______ + ¢
ol eee NN, L L STt -
........................... i s
.................. m
..................... 3 1
{4 AT e e AT N, Y B T
B o o} 4 4] ¢ > P of e A A—m - N - - o ... | - N 12
14 - a «f 9 VI W G AN/ i T e L T T Y I l>. ——1‘
’s N WY - N\ = a - - A wd Ja 9 T o fe e e s e L N s v e e e a) . ——B
A L A AR Y AR U\ %‘5 T
Al ool AT s I
xg:: - o = - al @ + £ B e e AN s s e e s s s e s s } . -_1’
go__ - > e e - - B Y A T R N B - ——a
ﬂ._‘_ - -y <oy R : . ::a
ROW P . Amry e BN B0 SO N
::: e SRS X % 15" A R S W b :::
24-- ¢ - . -] - - a 4 = e e e s = a4 e + e = e > . "my—m--.e‘
zs__ « o A b o - w L i . WI’Y-_S
“_‘_ % v » - De—— ettt e e e e e e {- __ag
27-— ......... dlat & & S8y - - e s e e A e 4 e e 2 e a s = | . 27
:__ ...... Jdaoty v X -\\- -\ - .- \3; ........ : Teo
- - . - - es
2T Mi%; ............ j ‘L@-—._::,
m ......... — e — . m
® | . . S N r ...... T
3| L EGENTD . S | A I 1ttt {3
3‘__ - L 1 O U R T T TP S { ....... ——g‘.
u—— - ™~ L Y Ny T __33
s 4“ P‘Iugnrl:m:l‘;eF crnlz'nwcﬁon . N I T\ : _______ T
3.,—’_ B . ™. .cu"ry. _‘{ ....... __37
38 ) I S ANUETIEN 7R JURPREE R B
A EITEVIE Y T=
49
al — Ta
° | S I AN A T TN I T OO 2NN N S U S AN MU TN AN U AN TN Y N N 11 i1 | I O T T T O N N O O O I | -_42
Pttt rrrirrrertrrerrrirririreorry LI 1, LI T rrTtrd
1 2345578310!112!314!516!7181982!!2245%!7'42’&3]&333‘3&3733’404!4243“434647“
Figure 39 B. PREDICTED CONDITIONS RESULTING FROM LOW WATER USE ESTIMATE FOR 2010,

LAYER 4 (MID-HAWTHORN AQUIFER): MAGNITUDE AND DIRECTION OF HORIZONTAL
FLOW WITHIN THE LAYER



COLUMN
1 2 348¢709 9nnmnumuxfrunmaua‘usubanaazauasuaaunenua“aa
L1 [ I I | O I O | [ N 1 1 k

901

|l|lllllflnnllf"}{'}lulinlululllnlffilulug'iniil i
] T
§E Ts
. o i
-‘\-:_______ TTE ONTY . Fo ——;
e oY wmem NN L L LTI = .
1 =
...................... ' __’
....... o e e *» * ole & & o - r »
....... . v s e o sle o & SANN . n P Ta
o P SR . - A U 1 ] Te
t o o of o & o » wfs g A—a. . N - oo . - .. . 1 B
7 ' of - . . = LI 7 2 B T o N L_ —-j‘
- >N 3 P CO o . - = x LR B BREEEE I Y IR B gE 1=
6 1 % T » o« = x X e e o s o B s WM oe o i e o e H -_!‘
" o x ® X x ix % % o $fe No oo} .. oL d. 17
:—— ......... s KX X x x X BE e s N o o s 5 2 X . -.llg :in
”::R of o » X X} x B AP i e Ngr f s r e e e s s s : _-_13
20 a o u X X i %] X nf &« A 4 e & 0 NN s e e s e s e e | __a
ROW u:: — LD AR D { Ta
*® 4 5 »_x I I o T S S =
::: 1 I B E .. I=
ot I 1. A
2 | T . o Y . ——— e 5 e e e e e ] ~ 2
T S L AN T \L ........ | Ta
a—- --------------------------- ' __a
::: GULF RN ﬁj ""1_:::
=1 o I D A s
»| —m— & .Y q. .. b T=
2 LEGEND ™ ® N |....... be = - - . . ¢
s | BN T . 1. o . /A= = _:'g V
s SCALE S VR IP T WO : ....... T
:—-—- O 09924 cfs d‘ovm- g ,.._.__' _g._.;y____l( ...... "'—::
3,:: 01234 X 09%24 cfs up | ] \/ . ::”
49
ol | H—+ — Ta
Rt T S N N B B N N A S SR U O SN AN S AN A AN A T IIl\IlI A N O O A A R S I
LI L O O L L L DL LS O LU SSULIL L | LU UL L NSO SO Bt
1 234956718 ’muﬁ'ﬂl‘lﬁ“.l7lll’ﬂnﬂﬁl4=4‘7_[ zssnm]azua’caassvaamncan«c«a«
Figure 39 C. PREDICTED CONDITIONS RESULTING FROM LOW WATER USE ESTIMATE FOR 2010,

LAYER 4 (MID-HAWTHORN AQUIFER):

VTR 3 AVHD-AAVV ] MAGNITUDE OF VERTICAL FLOW BETWEEN
LAYER 4 AND LAYER S



L0l

X 130000
X 130000
X 179000

190000
X 210000

X 270080

X 250300
X 310000
X 330000
X 340000

-

Y 910000

Y 870000

Y 830000

Y 830000

Y 610000

Y 790000

¥ 770000

¥ 730000

Y 730000

Y. 710000

X 70000

X s000e
\\1

X 110000

Y €50000

N / CHARLOTTE CNTY %é
LEE CNTY I
= Ny
N
\
& 4e
. N7l
MEXICDO
|
.-K
3
[ X \ T
W R
| 3
LEGEND
8 N\ Lmes oF
EQU
POTENTIDMETRIC
HEAD CHANGE
o '[‘]G,u:n) i EE CNTY
0123 4 ;NTF?%IAL : cuqma CNTY
~ -
Figure 39 D. PREDICTED CONDITIONS RESULTING FROM LOW WATER USE ESTIMATE FOR 2010,

LAYER 4 (MID-HAWTHORN AQUIFER): CHANGE FROM 1985 CONDITIONS




N

X 70000
X guton
X 110000
X 130600
X 150000
X 170000
X 190000
X 210000
X 2300t
X 250000
X R7u060
X 290080
X 10000
X 330600
X 340000

/J

— WUD BOUND N __CHARLOTTE OWNTY
LEESNTY &)

< =<
¢
g
CHARLOTTE CNTY
GLADES TNTY

¥ 870000
‘ z N
¥ ‘=s0000 3 2

LEE CNTY

¥ 830000

¢ GULF
ook

A4 MEXIiCn

v 8i0600| - -

1
1%
QNS

¥ 793000 |

af
b

Y 770000 |

Y 750000} v T LEsEND o 4 _ - \
: : s AF‘ a/\-—t.mzsm'»‘ ' : LN : ‘ i _

il LINES.OF ..
Y 730000 ' ? PTENTIMETRIC

(FT ? ] EF ONTY

6123 4" INTERVAL . 3. COLMIER Crgv
A A 18 FEET by
MILES )

¥ 690000

‘Figure 40A. PREDICTED CONDITIONS RESULTING FROM HIGH WATER USE ESTIMATE FOR 2010
b - LAYER 4 (MID-HAWTHORN AQUIFER): HEADS - - P

‘»CEEE,CNTY '



60L

COLUMN : '
1 2 3 435 6 7 23 9% W1NI2131$1516171919 0 CIELELICAESRESETEOES 0 3N 3233343538 373039 40 41 48 43 44 43 45 47 48
| | ||

I T e Y Y O B 2 e o

5 I

; I

Eh IR

| Ts

&

\_-—"-" e TR T TR ™ T G S - T Y e e ] R e Ty e e P R P oy g D s S e T e e e v 7

....... EEam N, Y et - 5

............. SO\ SN & -

......... « 9 [ N R } :—xo

...... (IR T Y oY . a o o SN —u

- & LN | D T I 2N Y N CNRY S, e v s UL AR N |. —_m

- a Q“'." wfe b A—— oy - e e 1. ::u

e a QU *r 2 )A .......... }. e

- ey - o . » LR I N T T T T N e T Y B E 15

s i g AN Y N NG &S Tu

v wvele oo aft s - - Nty e Y v s ) HE _-17

- - ) T e . v - - - s e\ * v v s r 2 ey s -j —-1.

I Ay Eiays B o G a0 A S : T

- et A\ v v el o] @ @fw A o 0 v 0 TN Y s e s T -]

v\ pov| I 1 S PN CE R R :. -—a

o\ " (‘ s sf & L S N N S b~}

- /Y . }‘ - - l ........... I. ::”

v @ . - L T T S S R . 24

- ;_?/;‘ R s B T

\\ W s 6 a6 4 e s e e e - __u

....... P A hAaly & D I 27

...... ¢ ¢ aAC & v‘ - s .--...’3;........5. ::”

GULF . . . - ] - 2

OF s a7 L. 1. N Tw

MEXICD Ny . N - Ny S O Ta

.......... Lo ve e o T

LEGEND | & 1t-\-4.-...... b TI=

......... b - = o0 - 34

Mcgnltude and D 4 A R : e .[. O _4..,”

osrlo. ------- I ------- _—“

....... l....... . 37

- e EEE. ENTY _d. 0. . __”

Scale B> 09924 cfs ONTY .

(Eas® V/ R

_J +

. 1.

Ill|l|lll41lllllllllllll\llllllllllllllll‘a
LI LILERAY i LI LU L

1 1
1 2 3 45678 ’muxzuuuunuueunueaues

Hpalanlm]ae:nacuua;uan4:4:034445454740

‘Figure 40 B. PREDICTED CONDITIONS RESULTING FROM HIGH WATER USE ESTIMATE FOR 2010,

LAYER 4 (MiD-HAWTHORN AQUIFER): MAGNITUDE AND DIRECTION OF HORIZONTAL
FLOW WITHIN THE LAYER



oL

ngscss7a9mnmnuwuﬂnnnaunusuabahmzzsahahaaaaaadbuh

LllllllllllllIIlIlIillrlllllllllllllllllllllllll

1 P T T T Ty 1 rrrrr 1Ty T T LI LA I gy T TIT 1

gl. ::i

af T

E T

g Is

- CHARLOTTE CNTY &F _;;

...... J,EEONY N D T P .: K

............. s e ¢ & 4 . 4 e 3} _._: 9

....... ° o . - \s o o — = g ®

....... . e RIn o w af'¢ \e\ e n

ok B Y RII - —<AE NE H Te

o » ol ® &4 u u u % B - N - - e .. . . ! _:n

n o al & » x X X ® s e v s o o o o . .:‘. __“

BWS - Welefe o N L I x x X BB o ¢ ¢ TUN e oo . gg =

18 v x x X X XA XRRYs « » « « L ™™o o 0L, 1. __16

17__ e x 8 XXX X X x » Nee e} - o .. g HE _—,7

3 - N ‘P R, [ P q x XX XrT\s « N- « « -« » o). . . "': T

®_] e o o x XX x XRY o ¢ NG ¢ o o o 4o o o o o | iR

a__ * W x XX b 4 x L T T T, 1 —_m

!l__ . ® iy : X X E o d ¢ ¢ o 0 0 0 WL ¢ o o s o : l=a
22 R L T 2
ROwW ﬂ:_ x x x| n]» TR I = » —-73".,

2 | “ 3 - S T S | . woxome oy T ee

H:_ % X L N I B T T T S S I m:-a

s__ - s 0 . et 5 ¢ & 8 € o 4 o o [} —_;u

Zz!l  w\warte, - - - - L afe ¢ o % . D N : 1=
B ONCCRRAFATIN - T - M NN\ ..., P i e e e i __ﬁ‘ :

g GULF — g 1=

2 | oF y ¢ o~ K J -L‘I:_g"

n_; MEXICO \ SRR . L B L] w antanta tot oo P @ . X

E 3 X L e e —-Q

a1 - - - - bR TR N I ; ....... T a5

3.:: LEGENDB " G L N R Fo T e e e . ::34

a_; 5 P QA 7 O : Y _;_a)

% | ' SCALE - - 4 W N, HEETIRT (P e

y ) “ X SRR ) T A 7

z—— O 09924 cfs do-n: WL XY __Q_Ef_;__-;_{ T

”-" 0L &3 ¢v x 0.9524" cfs up | l ONTY —-s’

T 4 o =g

“_| s u;——*) T e

Q'||p1||r11|r;|lrlllllerllf rlhld SO N G Y L O S B N A ERT D I O

T T T T T T T PTT T LR LR LR T T T T L
tzs4sctn9mwznuuwﬂuﬂmn&auaqpﬁbuﬂﬁmmauﬂusaﬁea«aﬁdu

Figure40C.  PREDICTED CONDITIONS RESULTING FROM HIGH WATER USE ESTIMATE FOR 2010,
LAYER 4 (MID-HAWTHORN AQUIFER): MAGNITUDE OF VERTICAL FLOW BETWEEN
LAYER 4 AND LAYER 5 '



LiL

= = = = x 2 te3 X > x > x x x
Y w0000 X : éz_
Y e CHARLOTTE :b\ §§
X TERCHTY | e O . J-
> o et
Y 830000 . N i
N3 \ Eg
Y 830000 ,‘\‘ S 5 ;
S
Y 8i0800 =1
e e
5 v HENDRY CNTY
¥ 795000 / Q’/ , | COSeIER CNTY
/D Q/ \ I
= _4 RS
Y 770000 p 7 ]
¥/ / ( o
%
¥ 73000 LEGEND ~
8 - umes oF
: EQUAL
Y 730000 POTENTIOMETRIC
HEAD CHANGE
D \LIF ongv
012 3 4 %NJR% LIER CNTY
Y. 710850 S FEET
LEE COUNTY ‘
Y 650000
Figure 40 D. PREDICTED CONDITIONS RESULTING FROM HIGH WATER USE ESTIMATE FOR 201 0,

LAYER 4 (MID-HAWTHORN AQUIFER): CHANGE FROM 1985 CONDITIONS




453

" v 790000

X 70000

Y 910000 -

Y 890000

Y 870003

Y 830000

Y 810000

Y 770000

Y 730000

Y 710000

Y 650000

TN Ix 170000

CHARLOTTE ONTY

X 190000
X 210000
X 230000
X 250000
X 270000 .
X 290000
X 310000
X 330000
X 340000

CHARLOTTE CNTY

LEE CNTY

LEE CNTY,

2
HENDRY CNTY ﬁj ~GULADES TNTY

HENDRY CNTY
COSRIER CNTY

\

¥

<
\

LEGEND
T8 - Lies oF
EQUAL
POTENTIOMETRIC
HEAD
T NGVDY
CONTOUR
012 3 4 INTERVAL
10 FEET
MILES
LEE COUNTY

Figure 41 A.

PREDICTED CONDITIONS RESULTING FROM LOW WATER USE ESTIMATE FOR 2010,

LAYER 5 (LOWER HAWTHORN AQUIFER): HEA

DS



€Ll

COLUMN
1234956789 K0VNRIBUIBKIZIDIDEDECAELLLILIEICILTIZIE 0 3 I II 3433637 DI 40 41 42434443 4547 8

-
$ - T
-R3 ' =

Y A T 4 o
(i N B -TT-,. 3" AN R AU - S +
e -
» B
g I

i T

> 4

‘_‘!, -

2 +

4\, +

—— ! .

ROV 22 | I
N +

B v vy |

B28384R2288L2EIBNER2URNBEEITCLEIEREBCBvOE NS Bswn~

| I SN AN OO T T Y T T N IO O Y Iy I |

B oF .. 4 -H'L_

= J

N “Exlcu - e P S S P r.—.—.——.—'.—-. . O

C . L N S b

R L E G E N D - - B - - - : : : : := : ......

u . o TR 1. . . . — =

- Magnitude and Direction N I T W | S I T

- of Fow | et S M +
T A T
-+ Scale p» 43771 cfs T

2

T ] Eastd k/ ;_____)-7 =
—— ——

B ey e YN NNOBARUIDROUTESED

-
L —
—
-
i

| S N U O U U NS VOO NS N S SN Y N U N Y O N W U N D m ¥
LB rrryr7rrvyrrrrrrrr1tryr1rrTrviy UL L
1 23 43 678 % UMURDIBJIBITWOEIRAZLIES daaanxuuaaaa«ucauauua
Figure 41 B. PREDICTED CONDITIONS RESULTING FROM LOW WATER USE ESTIMATE FOR 2010,
LAYER 5 (LOWER HAWTHORN AQUIFER): MAGNITUDE AND DIRECTION OF
HORIZONTAL FLOW WITHIN THE LAYER




149

1 2348878 smnnnuuuuuﬂnaauusaa
i

COLUMN

£9 30 21 28 33 34 23 S8 37 35 29 L0 41 42 42 44 43 43 47 48
h \ Ry

1 } ;I - | I | 1 N TN N N NN O NN NN O A N A W |
| S D I O O O O L O L I LY trrrT T T rrryrtrg T rrrrrrrrtr T T

: AR
§ )
E T
EL 1«
§ Is
- | CHARLOTYE ey t -—:
ceeefo ] omem NN e T ] »

I »
A I 2 T S o i s 9
| 000000 e e e e A e e o o e ¢ eNo o o o 1! | m»
v P T + oA s & + o ale o . 1
o B .. - <A YN H Te
h > o o of e o o 0 ot ofe o e N - . ool : 1=
" o » sof @« o @ s ® o g g v o e 4 PN s e s e e 4 o} e "I" __“

\y

g_ ...... W« o« - .- = COECTEE T "B T . S Eg __‘3
16 Y L * o L] " B e Mfe ¢ s s e b o WM e e e W . b7
!7:: - = 5 = @ Riw afjal % ® 5 Qe o\ e - o § + - T < o . o} . H :_17
1 P o o o a}s 2 W % x = x wl wf w P e N ¢ + e < 4 o). . | —u
]9_: . - N X x x £l Wl B ® » A % 0 e AN ¢ e e 4 s 4 s e e . : _ 1
ao__ . x o x % % % 2Ne fal o] o« wf e @ o o o TR s s v e s e e . 1 29
a__ . - w il mf w f e of o & o 4 a4 e Ny s + 2 2 e e . : ::a
ROV g .. N N T v o R A O l T
_‘_ . o of of o .. ——.Ll ....... -l __a
24 | D T S 4 wenomye oty | B4
= \ D P TN | e
s—_ ---------------- l _-a
271 QI o e e - - . L N T T S S P { 1=
-2 O N R B - R WY O A B B . T\ U P Y i 1=
P ! . . — - = 29

— Gl pou I
m__ gl'_:F e e+ & e ¢ s e 4 e s s .-} -‘-LL_—_S
s | MEXICO %t - ¢ - F)l- e e e e e | B O 1=
= | . 7 . R O U A : ...... L=
B LEGEND | @ t-\4-14-..«.... R 1=
34—_'_ .......... le ¢ = o o« -
P NG X e e e I, . . ./ =" s8
T i . 20 A R T DA B +
w : O 43771 cfsdown] 00 N\l AN, . . ... [« o« . - T
n_— \S L ...E.NL'—._—J __3'

. X 43771 cfs up CNTY —
S v |
49 40
a | ) +4
T e NN N OO N O U O O A NN T O A Y I I G P O O D B R O A ¥ Y 11 \l 1 N N N N SO O Y I T O Y A @

T T T 111 T T T T T 1 1Ty LI T F FT T 1T T Tt T 1T
1 2345678 910112131413161719 xsmnuuuﬂa&(riJﬂ&m]:zza:_cas:vaasunea«a‘unu

Figure 41 C. PREDICTED CONDITIONS RESULTING FROM LOW WATER USE ESTIMATE FOR 2010,
‘ LAYER 5 (LOWER HAWTHORN AQUIFER): MAGNITUDE OF VERTICAL FLOW BETWEEN

- LAYERS5AND LAYER6



SLL

X 110000
X 130000
X 150000
X tre000
X 199000
X 210000
X 250000
X 276000
X EW@ 4
X 310000
X 330000
X 340000

-

N \. g :
Y 910000 o O, ; : Eh
A | 3
. L . A u?

e L7 w

o LS Y g o

p 't’“ ¥

¥ 880000 R, W BOUNDAR CHARLOTTE CNTY Z

a/

N

1y
7 LEE ONTY
]
Y 870000 —
\ B L~ s )

-
7
Y 850000 {
&x / 2
¥ 830000 s \GL ( d AL\/ 4 g

oF

v w000 MEXICD \ é>
( — L
Y 750000 \3 .%\ i A \

XD &
=N 3 S \\’
Y 779030 6 QA% i _
| g
Y 730000 LEGEND
8 - LNES OF
POTENTIOMETRIC
Y 730000 HEAD CHANGE
(FT NGV
CONTOUR EE_CNTY
012 3 4 INTERVAL LLIZR CNTY
S FEET
¥ 710000 ’_J
LEE COUNTY
Y €%0200

Figure 41 D. PREDICTED CONDITIONS RESULTING FROM LOW WATER USE ESTIMATE FOR 2010,
LAYER 5 (LOWER HAWTHORN AQUIFER): CHANGE FROM 1985 CONDITIONS



9Ll

X 70000
X 99000
X 110000
X 130000
X 150000
X 170000
X 199900
X 210000
X 23t000
X 250000
X 270000
X- 290000
X 310000
% 330000
X 340000

g z -
X =1
¥ 910000 \ i 8
Y 3
Y E Lt
I'e Cn
¢ 4
'l-‘l gc
¥ 8sc000 i POUNDARY. ) CHARLOTTE CNTY| P
. _ LEE CNTY ,
Y 9706000 B i . -3 . J—J
\ o~ 3 N
Y ]
— LI
. £z
<y P : =
- WX
¥ 330000 v < N & E
GULF GLI . 2 ¥
: &
MEXICO \ b in
Y 210000
4 O
. HENDRY CNTY
Y 790000 cm"é CNTY
¥ o
Y 770000
v 1‘\1_
{
L‘ P
\—g
Y 730000 LEGEND \
. 8 N~ Lnes oF .
) EQUAL .
¥ 730000 ! PDTENTIEIMETRIC .
(FT NGVD) \
CONTOUR
81234 INTERVAL R
10" FEET i
Y 710000 MILES )
LEE COUNTY
¥-650000

Figure 42 A. PREDICTED CONDITIONS RESULTING FROM HIGH WATER USE ESTIMATE FOR 2010,

LAYER 5 (LOWER' HAWTHORN AQUIFER): HEADS:



Lil

COLUMN

1 23435 67 8 9HURDMISISIZISIDEOZZELIZALIDEIZIEI N A R DM ITIVI7ID IV 40 41 4242444546 47 43
1 1 1 | I IR VOSSO TN NN Y N N TN IO N N e | ]

| TS N TR OO O O Y O |
l=lllllllll|l<¢"

t Y BNUAYBHHUETYNRAZOROBTENED

T

e

ot
-
-

| O I O I N

| B L L L L

[ N TN IO T JOU IO N O O Y O O |

o

EEREENEEEEERELNERER EREE - ICR-IR IR NI A

——— l -
—t— . 1 =
- 9 ° | -
I LEGENTD DN\
:‘: b R T : ....... T
T — 4 crs T e 24100 Ix
4 01234 1 _..::
T — +e
@) v o v v v e r v e vy ..\......,.......,.a
T T S O I S A L DL LB LR U |1‘lrI||||Il|l||ll
) 123456789 10UII23141516171819 802122832485 muajlrousureroacousson
Figure 42 B. PREDICTED CONDITIONS RESULTING FROM HIGH WATER USE ESTIMATE FOR 2010,

LAYER 5 (LOWER HAWTHORN AQUIFER):
HORIZONTAL FLOW WITHIN THE LAYER

MAGNITUDE AND DIRECTION OF



2368587389 W‘n-lll’u!ﬂﬂ'l7“l’Nﬁ'&ﬂ“‘ﬂ“!’lﬂ'{"ﬁa!333‘38-“37’3’“414!!““4540‘74.'
= i

! I N AN N N Y P G U O N IO 0 PO |
: T 0 Tglh i

M S NN N NN S NN ORI
LI L L

T o l||'}}I}I=|}{}i};_l}=}l__l

TR

’ ’

EL T

, { gg s

e - . CHARLOTTE CNTY =2 'rﬁ—r--r-c—:—-r—!-—'--r—-—'— - r':.. —— ——:

""" e TN T i

....... . . . | B

..... AT BT " e eyt o+ - o e i L 3

....... - e e [ R PRI S —— Y4 /T

....... . o - & o & >_¢ e & wSwNe\ o« o g Ny = _—u

- - . . /:’—- « a » 3 2 wle 3 f w gl s o . . . P —_g

. . , d &« W 8 w x & un_m [T N7, Vg Ry R 1 A R ] I ::ﬂ

9 it N A e D d f e e TN - e e e e e . .:’_ 11

sW 00 wYl-. . od % 4 x % % x AR S s Y S Es _’_a

1% w % % x x x IR Y (R . V. L . 5 __u

11__ i x % Mo X x % Xix x x X e\ a2 o § o ¢ ¥ o s o] Hg __17

s T f-.- xYx x M X x x % x «f o x x o NG - - e Y - ": Tw

1’__ - % xx):xxx x® B L S I -F.l,

2 | X XN XXX x X x xfm A @ 0 o 0 NG v e v e e e : | eo

- g[__ “ x—n—j é x Ix} x| = a of « o . NGt e, H __!l

o "V BT I T e vy 70 1t g vy e S 3 Ta
a:: . >, » . L - PR B "‘,‘” e e e e e e W a ‘ # WM-_“ .

28 . « \ e e e e e e e e e 1 ONTY | o3

”:: ~4—". .¥ . e e e . I [ ~] 2

7| i i e e s f . s e 5 o % o e .. .‘\ ........ : e

® | DA U LY B . TR "\ U R R 1 | ee

e | . Caar I 1 L=

=T W Syt O

e L2 \ S O 4 D S S Te

n [ — . ' (I T RIPIE } ------- BK

ﬂ—_ LEGENTD A\ T T T Foov e e . . K
S:: R . + C e i e e s : ....... :__a ’

_a___ s SEALE . N MR B . DS P v_,_:

:f— » O 43 cfs down | g ‘__'__.' _Qé%;___} """ T

”:: {01234 x 43771 cfs up l ] ::”

° | . ] ™ 40

ol ' — Ta

L I A N W IR N L B N BN R P AR IR I IV Y R BN SR S I 22 T \I 1 1\1 I NI I ARk

LIS L L U D O O OO U LU UL L0 ML S L UL LA | 1 T i T T )
) 1234435678 % 101i2131418 18157 u;senutzausa‘p]zjnma]aeu:aaunuaua‘ea«auau
Figure 42 C. PREDICTED CONDITIONS RESULTING FROM HIGH WATER USE ESTIMATE FOR 2010,

LAYER 5 (LOWER HAWT

" LAYER 5 AND LAYER 6

HORN AQUIFER): MAGNITUDE OF VERTICAL FLOW BETWEEN



6L1L

X 70000
X 90000
X 110000
X 130000
X 136000
X 170000
X 210800
X 230000
X 250800
X 270080
X 250800
X - 310000
X 330000
X 340000

§§
b3
T d NN
\ ) £
Y 910000 R g ( g
Ny | B |
S o —‘/ “; | < . E
Bl < 7 pu |
TR ‘ 2
Y 850500 2 . CHARLGTTE CNTY S

- ..
HENDRY CNTY &\\i TUADES TNTY

Y 90000 I
26 =
g =
|
ud
Y 830000 4
GULF
oF
MEXICO »
Y 810008 e <
,’ /)
HENDRY CNTY
Y 790000 CONSIER ONTY
i
\
b
Y 770000 ! 4 )
730000 %2
Y LEGEND i
8 - LS oF 3
EQUAL
Y 730000 POTENTIOMETRIC )
ConTi ’ £F onTY
INTERVAL ) COLMIER CNTY
: 6123 4 INTERY.
Y 710003 LES
LEE COUNTY \\

o | Y

Figure 42 D. PREDICTED CONDITIONS RESULTING FROM HIGH WATER USE ESTIMATE FOR 2010,
LAYER 5 (LOWER HAWTHORN AQUIFER): CHANGE FROM 1985 CONDITIONS




CONCLUSIONS AND RECOMMENDATIONS

Levels of stress of the magnitude estimated in the high water use projection
from the JMM report will cause dewatering of the mid-Hawthorn aquifer in
parts of Cape Coral. Strict management of the development of the aquifer in
that area is a necessity. ' ‘

The model suggests that there is a permanent trend toward water levels
falling below sea level in the lower Tamiami aquifer in the Bonita Springs
area. Strict management of the aquifer in that area to prevent or minimize
salt-water intrusion is a necessity. )

Growth in planning districts 6 and 7 will create significant increases in use
for domestic self supply from the sandstone aquifer, causing a regional
lowering of water levels in that aquifer, which in turn increases downward
recharge from the water table aquifer.. Considering this situation, careful
land use planning is recommended in these districts.

The flow model suggests that the water table aquifer appears to be a good
source of water supply where water quality is acceptable. The regional
nature of the model, however, precludes in-depth determination of effects of
water supply development on wetlands. This must be accomplished by
site-specific models of viable areas, with the regional model providing the
boundary conditions.

The upper aquifers of the Floridan Aquifer System appear to be good sources
of water supply through desalination treatment. However, long-term
development plans for these aquifers should address the degree of
interconnection among them and analyze possible trends in water quality
deterioration, including economic considerations. In addition, a more
comprehensive regional monitoring well network will need to accompany
significant development of these aquifers.

Generally, the model suggests that water supply in Lee County is ample, in
certain areas and aquifers, to meet the low water use demands projected for
the year 2010. However, 2010 is only a 20-year projection horizon, and
growth in Lee County can reasonably be exfpected to continue well past that
time. In order to meet the water demands of that growth, water conservation
measures such as those presented in the JMM report and the Lee County
Infrastrf"ucgzure Task Force (ITF) report need to be initiated, or continued and
intensified. ‘

Because domestic self supply is such a large and widespread type of water use
in Lee County, estimates of that type of use need to be refined and made as
accurate as possible in order to enhance the accuracy and reliability of the
model. This would include determining areas where all domestic use is
self-supplied and areas where internal use is furnished by utilities and
external use is self-supplied.

Irrigation water use is also a large water use in Lee County, the amount of

which is not well quantified. Compliance with water use permit limiting
conditions requiring the reporting of irrigation water use should be stressed.
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10.

11.

12,

CONCLUSIONS AND RECOMMENDATIONS (Continued)

The model should continue to be used in the issuance of permits for water use
and planning processes for regional problems. Where a finer scale site
specific model is needed, the regional model could be used to provide the
boundary conditions. The model should be refined and updated as additional
data becomes available. In doing this, emphasis should be placed on
improving confidence in the parameters to which the model is most sensitive
which includes vertical conductance, and on refining assumptions based on
minimal information such as the hydrologic nature of the lower Hawthorn
and Suwannee aquifers and confining beds. ‘

An interface should be developed as soon as possible with the Hendry County
flow model currently under development. This will provide the refinement to
boundary conditions in the sandstone aquifer needed to evaluate the
potential of the aquifer in Lee County, and a means to evaluate the
implications of development of that aquifer in Hendry County to water
availability in Lee County.

An interface should also be developed with the Collier County flow model
after it is developed and tested. This combination will be important for water
shortage and water use management for the Bonita Springs area.

To insure accurate and error-free interpretation of information obtained from
monitoring systems operated under requirement of District water use
ermits, reporting standards are recommended. All water levels should be
urnished as feet NGVD; all salinity measurements should be reported as
mg/1 chloride. ' : ’

121



REFERENCES

Bear, J. and A. Verruijt, 1987. Modelinf Groundwater Flow and Pollution. D.
Reidel Publishing Company, Dordecht, Ho land.

Black, Crow and Eidness, Inc., 1976. Engin’eerin&R%port, Results of Drilling and
Testing, Floridan Aquifer Water Supply Wells for the City of Cape Coral, Florida.

Blaney, H. F. and W. D. Criddle, 1950. Determining Water Requirements in
Irrigated Areas from Climatological and Irrigation Data. U.S. Dept. of Agriculture,
Soil Conservation Service, Tech. Paper 96.

Bouwer, H., 1978. Groundwater Hydrology. McGraw-Hill.

Burns, W. 8., and R. F. Bower, 1988. Ground Water Availabilitg Assessment for the
Surficial Aquifer on Pine Island, Lee County, Florida. SFWMD Technical
Publication 88-13.

Burns, W. S., 1983. Well Plugging Applications to the Inter-Aquifer Migration of
Saline Groundwater in Lee County, Florida. SFWMD Technical Publication 83-8,

Camp Dresser & McKee Inc, 1987. Finél Report, Wellfield Protection Zone
Modeling, Lee County, Florida.

Driscoll, F. G., 1986. Groundwater and Wells.tJ ohnson Division.

Duerr, A, D., J. D. Hunn, B.R. Lewelling, and J. T. Trommer, 1988. Geohydrology
and 1985 Water Withdrawals of the Aquifer Systems in Southwest Florida, With
Emphasis on the Intermediate Aquifer System. U. S. Geological Survey,
Water-Resources Investigations Report 87-4259

Evans, M. W,, and A. C. Hine, 1988. Late Miocene to Quaternary Seismic and
Lithologic Sequence Stratigraphy in the Charlotte Harbor Area: Southwest Florida,

glerqghty and Miller, Inc., 1981. Lee County Water Master Plan, Lee County,
orida.

Johnson Engineering, Inc., 1972. Water Management in Lee County.

Knapp, M. S., W. S. Burns, T, S. Sharp, and G. Shih, 1984. Preliminary Water
Resource Assessment of the Mid and Lower Hawthorn Aquifers in Western Lee
County, Florida. SFWMD Technical Publication 84-10

Knapp, M. S., W. S. Burns, and T. S. Sharp, 1986. Preliminary Assessment of the
Groundwater Resources of Western Collier County, Florida. SFWMD Technical
Publication 86-1. ‘

Linsley, R. K., M. A. Kohler, and J. L. H. Pau'lhus, 1982. Hydrology for Engineefs.
McGraw-Hill. - _ ' :

122



REFERENCES (Continued)

Lohman, S. W,, et al., 1972. Definitions Of Selected Ground-water Terms -
gewsuig% 8and Conceptual Refinements. U.S. Geological Survey Water Supply
aper

Mazxwell, J., 1976, The Effects of Alder Conversion on Streamflow. Siuslaw
National Forest, NW Forest Sciences Lab, Corvallis, OR.

McDonald, M. G., and A. W. Harbaugh, 1988. A Modular Three-Dimensional
Finite-Difference Ground-Water Flow Model. Techniques of Water-Resources
Investigations of the United States Geological Survey, Book 6, Chapter Al.

Missimer and Associates, Inc., 1978. Hydrologic Investigation of the Hawthorn
Aquifer System in the Northwest Area, Sanibel, Florida.

Missimer and Associates, Inc.,1979. Hydrologic Investigation of the Hawthorn and
Suwannee Aquifer Systemsin ' the Central Area, Sanibel, Flor1da

Missimer and Associates, Inc,, 1981. Groundwater Resources of the Bonita Bay
Development, Lee County, Florida.

Missimer and Associates, Inc., 1984. Hydrogeology of the Lower Part of the
Hawthorn Aquifer System, Cape Coral, Florida.

Missimer and Associates, Inc., 1985. Hydrogeologic Investlgation of the Hawthorn
%‘Illd (Siuwannee Aquifer Systems at the Wellfield Cluster Site B, Sanibel Island,
orida

Missimer and Associates, Inc., 1986. Cape Coral Reverse Osmosis Wellfield Final
Construction Report and Operation and Maintenance Recommendations.

Montgomery, James M., Consulting Engineers, Inc., 1988. Lee County Water
Resources Management Project.

Painter, B. D., 1984. A Three-Dimensional Hydrologic Model of Lee County,
Florida. Unpublished Thesis, Ohio University.

Post, Buckley, Schuh & Jernigan, Inc., 1986. Engineering Report, Deep-Injection
Exploratory/Monitor Well, North Fort Myers Utility, Inc.

Shaw, J. E., and S. M. Trost, 1984. Hydrogeology of the Kissimmee Planning Area,
South Florida Water Management District. SFWMD Technical Publication 84-1.

Shine, Mary-Jo, D. G. J. Padgett, and W. M. Barfknecht, 1989. Ground Water
Resource Assessment of Eastern Palm Beach County, Florida. SFWMD Technical
Publication 89-4.

Smajstrla, A. G., 1986. Agricultural Field Scale Irrigation Requirements

Simulation (AFSIRS) Model, Version 3.8 Agricultural Engineering Department,
University of Florida, Ga1nesv1lle FL.

123



REFERENCES (Continued)

Smith, K. R., and K. M. Adams, 1988. Ground Water Resource Assessment of
Hendry County, Florida. SFWMD Technical Publication 88-12.

Soil Conservation Service (SCS), 1982. Florida Irrigation Guide. USDA, SCS,
Gainesville, FL.

South Florida Water Management District, 1985. Management of' Water
Use-Permit Information Manual Volume III. West Palm Beach, FL.

Sutcliffe, H., Jr., 1975. Appraisal of the Water Resources of Charlotte County,
- Florida. Florida Bureau of Geology Report of Investigations No. 78.

Swank, W.T. and J. E, Douglass, 1974. Streamflow Greatly Reduced by Converting
Deciduous Hardwood Stands to Pine. Science 185: 857-859 pp.

Viessman, W., J. W, Knapp, G. L. Lewis and T. E. Harbaugh, 1977. Introduction to
Hydrology. A Dun-Donnelley Publisher, New York.

Wedderburn, L. A,, M. S. Knapp, D. P. Waltz, and W. S. Burns, 1982. Hydrogeologic
Reconnaissance of Lee County, Florida. SFWMD Technical Publication 82-1.

124



APPENDIX A

125



126



A-10.
A-11,
A-12,
A-13.
A-14,
A-15.
A-16.
A-17.
A-18.
A-19.
A-20.
A-21.
A-22,
A-23.
A-24,

LIST OF FIGURES - APPENDIX A

Page
Net Recharge (Inches), April, 1985 ....... e, 131
Ratio of Net Recharge to Total Rainfall, April, 1985 ........... 132
Net Recharge (Inches), May, 1985 ............ e 133
Ratio of Net Recharge to Total Rainfall, May,1985 ........... 134
Net Recharge (Inches), June, 1985 ............oeeeenneeeenn. 135
Ratio of Net Recharge to Total Rainfall, June, 1985 ........... 136
Net Recharge (Inches), July, 1985 ................ccoooine.. 137
Ratio of Net Recharge to Total Rainfall, July, 1985 ........... 138
Net Recharge (Inches), August, 1985 ........................ 139
Ratio of Net Recharge to Total Rainfall, August, 1985 ......... 140
Net Recharge (Inches), September, 1985 ..................... 141
Ratio of Net Recharge to Total Rainfall, September, 1985 . ..... 142
Net Rechargé (Inches), October, 1985 ..........c.ovvivvnnnn... 143
Ratio of Net Recharge to Total Rainfall, October, 1985 ........ 144
Net Recharge (Inches), November, 1985 ........... e 145
Ratio of Net Recharge to Total Rainfall, November, 1985 ...... 146
Net Recharge (Inches), December, 1985 ..........cccevveenn.. 147
Ratio of Net Recharge to Total Rainfall, December, 1985 ...... 148
Net Recharge (Inches), January, 1986 .................. e 149
Ratio of Net Recharge to Total Rainfall, January, 1986 ........ 150
Net Recharge (Inches), February, 1986 ...................... 151
Ratio of Net Recharge to Total Rainfall, February, 1986 ....... 152
Net Recharge (Inches), March, 1986 .................... e 153
Ratio of Net Recharge to Total Rainfall, March, 1986 ..... S 154

127



A-39.

A-40.

A-41.

A-42,

A-43.
A-44.
A-45,

LIST OF FIGURES - APPENDIX A

(Continued)

Page
Net Recharge (Inches), April, 1986 ............ S ¥ 15
Ratio of Net Recharge to Total Rainfall, April, 1986 e 156
Net Recharge (Inches), May, 1986 ............cccvvvvnrnvns... 157
Ratio of Net Recharge to Total Rainfall, May, 1986 ........... 158
Net Recharge (Inches), June, 1986‘ ................ Ceeeeian 159
Ratio of Net Recharge to Total Rainfall, June, 1986 ........... 160
Net Recharge (Inches), July, 1986 ..................vovven... 161
Ratio of Net Recharge to Total Rainfall; July, 1986 A 162
Net Recharge (Inches), August, 1986 ............c0vvvennn.n. 163
Ratio of Net Recharge to Total Rainfall, August, 1986 ......... 164
Net Recharge (Inches), September, 1986 ............. fereenen 165
Ratio of Net Recharge to Total Rainfall, September, 1986 ...... 166
Evapotranspiration Extinetion Depth St eaa, ve.. 167
Hydraulic Conductivity of Layer 1 (Water Table Aquifer)
inFt/Day ...........covees. feeeeens Ceaeeiineaaa Severenees 168
Bottom Elevation of Layer1 (Water Table Aquifer)
inFeetNGVD ...ttt 169
Vertical Conductance, Bottom of Layer 1 (Lower Tamiami
Confining Bed) in 1/Day (0.0124 Ft./Day / Lower Tamiami
Confining Bed Thickness) .........oevevveieneinneennnnennns 170
Transmissivity of Layer 2 (Lower Tamiami Aquifer) in
Ft.2/Day ..o e 171
Vertical Conductance, Bottom of Layer 2 (Upper Hawthorn
ConfinmgBed)ml/Day R I 27
Transmissivity of Layer 3 (Sandstone Aquifer)in Ft,.2/Day .... 173
Thickness of Layer 3 (Sandstone Aquifer) in Feet ............. 174
Hydraulic Conductivity of Layer 3 (Sandstone Aqulfer)

INFE/DAY i i e e e, 175

128



LIST OF FIGURES - APPENDIX A

(Continued)

Figure " Page
A-46. - Vertical Conductance, Bottom of Layer 3 (Sandstone Aquifer)

in 1/Day (0.00017 Ft/Day / Mid Hawthorn Confining

Bed Thickness) ........cccvuiiiiiiiiiiiiiiiiiiiiiiennn.. 176
A-47. Transmissivity of Layer 4 (Mid-Hawthorn Aquifer)

INFL2Day ..ot i e e e e, 177
A-48. Thickness of Layer 4 (Mid-Hawthorn Aquifer)in Feet ......... 178
A-49, Hydraulic Conductivity of Layer 4 (Mid-Hawthorn Aquifer)

Nt DAy .o e e e e 179
A-50. Vertical Conductance, Bottom of Layer 4 (Lower Hawthorn

ConfiningBed) in1/Day .........ccvviiiiiiniiiinnnnnnenns. 180
A-51, Thickness of the Lower Hawthorn Confining Bed (Feet) ....... 181
A-52, Vertical Hydraulic Conductivity, Bottom of Layer 4

(Lower Hawthorn Confining Bed) in Ft./Day ..... e 182
A-53. Transmissivity of Layer 5 (Lower Hawthorn Confining Bed) in

Ft.2/Day (56 Ft./Day X Lower Hawthorn Aquifer Thickness) ... 183
A-54, Vertical Conductance, Bottom of Layer 5 (1/Day) ............ X 184

LIST OF TABLES - APPENDIX A

Table Page
A-1 Description of River Cells ..oovviriiii i 185
A-2 Descriptionof DrainCells .............ccovviiiiiiiiiinn.n, 187
A-3 Orientation and Dimensions of the Model Grid .. Cieveeresanes 188

129



130



LEL

Y 910000

Y 890008

Y 870000

Y 850000

Y 830000

Y 810000

Y 790000

Y 770000

Y 750000

Y 730008

Y 710008

Y 650000

(=4 o
o s 3 g s g g g 8 g g 8 s g8 §
g g 2 g 2 2 g S g 2 2 2 2 g 8
=1 ™ n ~
R & = ] o = 3 H a ] Y N ® H -
b3 > x b3 b3 P < * bl b3 > bad > b b3
- ——
.
x
A
. wid
E‘— 3
#
P
EraREBTEE CNTY iz
= 1
LEE ONTY /

N
LEGENY

AN NET RECHARGE

S5 CONTOUR
INTERVAL
012 3 4
ILES
LEE COUNTY

LEE CNT/
HENDRY CNTY

2.5~

YENDRY CNTY

l

g2

Pt

Figure A-1.

NET RECHARGE (INCHES), APRIL, 1985




CEL

Y 910009

Y 890000

Y 870000

Y 850000

Y 830000

Y 810000

Y 790000

Y 770000

¥ 750000

Y 730000

Y 710000

Y 690000

Figure A-2.

a I3 ’
s s e 2 8 =4 =4 e g 1 2 e = g 8
] S 8 5] g s 3 g -3 8 8 3 2 g 8
e =3 ] a B = ® s o] & 1 =] s =2
S S = Q n ] o « o B P o @ o
> _x x x x > x > > 3¢ x = > x_ X
\\» =
&
\\! =
ure
[
=
———————— V¥ . g?,go 0756 ——
3 : —
TARRCOTTE CRIY700 5;75
LEE cNTY |
F
= =
=
(=15
ol E
wa
313
GULF ¥

ar
MEXICH

LEGEND

~—T2/\RATID
RECHARGE /RAINFALL
025 CONTOUR
INTERVAL

012 3 4
MILES

LEE COUNTY

7 NTY

CUSRIER CNTY
byt
{,‘\1_._
P
"\_\/{

RATIO OF NET RECHARGE TO TOTAL RAINFALL, APRIL, 1985




EElL

X 110000
X 130000
X 130000
X 170000
X 190000
X 210000

X 230000

X 270000
X 290000
X 310000
X 330000
X 340000

Y 910000 | .

Y 850000

Y 870000

Y 850000

Y 830000

Y 810000

Y 790000

Y 770000

Y 750000

Y 730008

Y 710000

Y 650008

GULF
ar
MEXICD

CHARLIOTTE  CNT Y

LEE CNTY

CINCHES/MONTH
S5° CONTOUR
INTERVAL
12 3 4
[ ¥PA4_XZA
MILES
LEE CBUNTY

g&

HENDRY CNTY

Figure A-3.

NET RECHARGE (INCHES), MAY, 1985




vEL

Y 910000

Y 890000

Y 870000

\

¥ 830000

Y 810080

Y 790000

Y 770000

Y 750000

Y 730000

¥ 718000

Y 690000} -

X 70000
X 99000
X 110000
X 130000
X 1350000
X 170000
X 190000
X 210000
X 230000
X 230000
X R70000
X 290000
X 3t0000

X 330000
X 340000

N
Lj)[_m'iﬂ"”
SThDES TNTT—

|

0,750
GO0 E TN 538
LEE CNTY )
1 A
- S
N o
0,700

: 0.735 = =
0773 53
X \ S
A €
~ g

3

T
2, ~
rs)
N
4

LEE COUNTY

Figure A-4. RATIO OF NET RECHARGE TO TOTAL RAINFALL, MAY, 1985




SEL

g 8 g g g g 2 e s &
g 2 g g g g g g g &
~ b ] a I} P & g g s
> > > Ee3 > > = = x i
Y 910000 |
oF
wf
4 o
Y 890000 ¥ /—\ 5\3“
g ‘?_4/4:[.
Y 870800 g
N [4[ y
Y 850000 g o
=
[
\ G
Y 830008 42
x
N
'
MEXICD S—
Y 810000
Y 790000
Y 778000 7—\,
Y 750000 e
9/'\\
Y 730008 ,
_yor c:x
TOLANR CNTY
MILES
Y 710000
LEE COUNTY
Y 690000 | ] ‘

Figure A-5.

NET RECHARGE (INCHES), JUNE, 1985




9€lL

Y 910000
Y 890000
Y 870000
Y 850000

Y 830000

¥ 750000

Y 770000

Y 730000

Y 730000

Y 710000°

Y 690000

X 110000
X 130000
X 1850000
X 170000
X 190000
X 210000
X 230000
X" 230000
X 270000
X 290000
X 310000

X 330000
X 340000

CNTY—

CHARLOTTE CATY

“8%5——,

.

LEE CNTY

0.775;
CRARLOTTE CNTY /"—’_};—-—?“f
LEE CNTY r ) )
& L .
\ﬁ\
.\ Q
/7_' , 0775

, <, . B g :

g —
GULF GL 0 S
aF S
MEXICD \ ‘/

CONTY

HENDRY

Figure A-6. . RATIO OF NET RECHARGE TO TOTAL RAINFALL, JUNE, 1985




LEL

X 70000
X 90000

X 110000

X 130000
X 150000
X 170000
X 190000
X 210000
X 230000
X 250000
X 270000
X 290000
X 310000
X 330000
X 340000

Y 910000

Y 890000

-Y 870000

Y 830000

Y 830000

Y 810000

Y 790000

Y 770000

Y 750000

Y 730000

Y 710000

Y 690080

|

\l |[ ©
({!AF{LETTE eNT

LEE ONTY

&/
HARLOTTE ENTY

Figure A-7.

NET RECHARGE (INCHES), JULY, 1985




8¢€l

Y 810000
v 7s000é
Y 770000
Y 750000

Y 730000

Y 710000

Y 690000

X 170000
X 190000

GULF
ar
MEXICO

X 270000

X 290000

X 310000
X 330000
X 340000

NTY ]

L

GHARLOTTE CNTY
GLADES ™ Cl

[==7=]

73

75

LEE _CNTY

HENDRY CNTY Rﬁﬁ

/
HENDR NTY
//’ Ch CNTY
e
. 3
N Jls
2 A A -
X > Py
N )
: - RN
LEGEND 24,
AF“‘”’“‘"” ' \
RECHARGE/RAINFALL
025 CONTOUR
: INTERVAL
012 3 4 ['
LEE COUNTY
Figure A-8.

RATIO OF NET RECHARGE TO TOTAL RAINFALL, JULY, 1985




0000¥E X|

0000E€ X

:&\ﬂ:\w\

00001 X

000062 X

000042 X

JIND HLilnaven

000063 X

000012 X|

000053 xE

|
P

£ CONT

HARLEOTI L

. 000061 x
000041 X
000081 X
0000€t X

oooott X

00006 X

0000 X

NET RECHARGE (INCHES), AUGUST, 1985

Figure A-9.

\ 2
s
L - 54oE
5 s €
: 2ol
S - §

139



ori

Y 910000

Y 850000

Y 850000

Y 830000

Y 810000

¥ 790000

Y 770000

Y 750000

¥ 730000

" ¥ 710000

X 130000
X 150000
X 170000
X 190000
X 210000
X 230000
X 270000
X 290000
X 310000
X 330000
X 340000

3 !x 280080
=

[~}

N

_T

CHARLOTTE CNTY

‘ggﬁﬂES' CNTY

~

~

[2

- 07275 .775
: 750
LEE CONTY J 7 [
! yd
p'd
R ¢ A
: N —[ . P /J—
NN %)

| 3 o .

/ 0.7%37- s

! 0.775 £lo

- Of s

=

/
GULF GL in
oF N
MEXICD \ b

LEGEND
AF A= T2/\RATID T p<
AINFALL :
£H25 CONTOUR H .
INTERVAL i ¥ X e onry
; PRVIFR CNTY
6 1.23 4 A/ f"
LEE COUNTY \ ‘
Figure A-10.

RATIO OF NET RECHARGE TO TOTAL RAINFALL, 'AUGU"ST, 1985




(348

2 ] ] 2 8 8 8 8 3 -] g 8
§ § § & § § ¢ & ¢ § § ¢8§¢@
= Q o 5 o & « «© Y] o E & o
x » > x * . P x *x x b3 x x
Y 910000 \ 8E AN
:\
=1
B
8] :
Y 850000 CHARWOTTE CNTY| . A 5P
= I
N - =
Y 870000 i f
e A /
X Ay, . s
3 m, P
,.a-ag ) %
Y 850000
P =
! “lx
\ wi
Y 830000 Az
GULF ™ <
oF
VEXICO
Y 810000
HENDRY CNTY
Y 790000 CORRIER_CNTY
Y 770000
-
9
Y 750000
Y 730000
012 34
MILES
Y 710000
LEE COUNTY
Y 650000

Figure A-11.

NET RECHARGE (INCHES), SEPTEMBER, 1985




44"

Y 910008

Y 890000

Y 870000

Y 850000

Y 830000

Y 810000

Y 790000

Y 770000

Y 750000

Y 730000

Y 710000

Y 650000

X 70000
X 90000

X 130000
X 150000
X 170090

X 190000
X aioooo

GULF
ar
MEXICO

\

LEGENTD

~_72/\RATIO _
RECHARGE/RAINFALL
025 CONTOUR
INTERVAL

61 2 3 4

MILES

LEE COUNTY

Figure A-12.

o o < o o o =]
=1 =3 o 1= =1 =3 o
o 1= b=} S b= o 1<)
=3 =1 P=] =3 s =1 =]
™ mn N o =1 ™ ey
o 'S © (V) 3 « ™
> = > > x > >
>
. S
Se
wp
Eb
=l
£30.775——
( CHRRLETIE SRV T
LEE CNTY ]
& ]
QO .
" 1
.
N
.77 -
0.775 = z
Of s
Ly oL
I3z
S
HENDRY CNTY
COEIER CNTY
14
Ny
~
al
J 0.750 —
5%,

RATIO OF NET RECHARGE TO TOTAL RAINFALL, SEPTEMBER, 1985




evi

Y 910000
Y 850000
Y 870000
Y 850000
Y 830000
Y 810000
+ 790000
Y 770008
Y 750000
Y 730080
Y 710000

Y 690000

X 70000
X 90000

X 110000

X 130000
X 150000
X 170000
X 190000
X 210000

X 230000
X 250000

X 270000

X 290000
X 310000
X 330000
X 340000

T - SFWMD BOUNDA

g

WA

Crl.\RLz ¢ OnrY

|

LEGEND

A~_10/\ NET RECHARGE
CINCHES./MO!
1* CONTOUR
INTERVAL

01234

LEE CDUNTY

/

LEE CNTY
}Mﬂ{(

HENDRY (ENTY

COSRIER \CNTY

61_

LIAR CNTY

Iy

Figure A-13.

NET RECHARGE (INCHES), OCTOBER, 19




1448

Y 910000

Y 850000

Y 870000

Y 830000

Y 830000

Y 610000

Y 770008

Y 750000

¥ 730000

¥ 710000

Y 650000

X 110008

X 130000
X 150000

X 170000
X 150000
X 210000

X 230000

X 230000

X 290000
X 310000

o
N
) X 270000

LOTTE CHTY

LEGEND

TV A_72/\RATIO
RECHARGE/RAINFALL
CONTOUR

23
INTERVAL

0123 4

LEE COUNTY

b

LEE : )
— ;;:;l;};===‘£;’
L~ N

T

7S = FS

o

E]

3z

I

X 330000

X 340000

||

Figure A-14.

RATIO OF NET RECHARGE TO TOTAL RAINFALL, OCTOBER, 1985




r, Ne
b=l
0000¥€ X &l
m 14
0000E€ X N 2
] !
L )
LNt A1eTn FA
LLND HLLUTHD IING 371 <
00001 X
000062 X
\.,
000048 X x S
000082 X z
G
>
[n) Z
~— el
[= R N
] [
000063 X m/m\ 2
5]

000012 X

030061 X
000048 x\
000061 X
00DOET X

000013 X

00006 X

7o
k.\

00004 X

A

]

-

( COLLIER CNTS

0123 4

LES

LEE CDUNTY

NET RECHARGE (INCHES), NOVEMBER, 1985

Y 910000

Y 850000

Y 870000

Y 850000

Y 830000

Y ©10000

145

Y 798000

Y 770000

Y 730000

Y 730008

Y 710000

Y 630000

Figure A-15.



9Pl

X 70000
X 90000
X 110000
X 130000
X 150000
X 170000
X 190000
X 210000
X B30000
X 250000
X 270000
X 294000
X 310000
X 230000
X 340000

\e
D =
Y 910000 \,-\ -_;l:
- 4
[ EX
=
-
ve kY 0-200 S| B:960
LEE CNTY /A [
| ( 7 g
¥ 870000 :
i > AN 2
Y 830000 é* h >
/ 0 EZ
N g,
u:z
wl¥=]
Y a3toun L 33
GULF I
oF
MEXICO
Y 810000 —
Y 790000
N
Y 770000
Y 750000
e LEGEND
' 4',\_.70\"@1 m_‘
Y 730000 RECHARGE/RAINFALL
825 CONTDUR :
INTERVAL
. 0123 4
Y 710000 |
LEE COUNTY
Y 650000 :

- Figure A-16. RATIO OF NET RECHARGE TO TOTAL RAINFALL, NOVEMBER, 1985



Lyl

¥ 910000
Y 890000
Y 870000
Y 830000
Y 830300
Y 810080
Y 790000
Y 779000
Y 730000
Vm
Y 710000

Y 650060

a _ 8 8
g ¢ 0§ ¢t ¢ ¢ ° @ °B & & &1
» - o b3 . x \ » ¢ n x > xx » - .3 ®
Y:i‘ ) ~ L‘/ BOUNDARY, Qs\ CHAPLGTTE CNS / ?E?
\ : iz :gs/ / I
} . d |- i
\( F‘\ L } : < —

0123 4

LEE COUNTY

Figure A-17.

NET RECHARGE (INCHES), DECEMBER, 1985




1

Y 830000

Y 830000

Y 610000

Y 790000

Y 770800 |

Y 730000

Y 730000 |

Y 710000

X 170000
X 190000
X £10000
X 230000
X 250000
X 270000
X 290000
X 310000

GULF
oF
MEXICH

X 330000
X 340000

CiFARLOTTE CHTY
A

CHARLOTTE c.n’Yméuq

.. \:\}} “EE CNTY ;: lq R
R~

‘ { 758 ] ﬁ
I

LEE CNTY
HENBRY CNTY

Figure A-18.

RATIO OF NET RECHARGE TO TOTAL RAINFALL, DECEMBER, 1985




0000¥E X

0000E€ X

00001 X

000062 X

000822 X,

0000€3 X

000012 X

000867 X

000048 X

000051 X

0000ET X

000011 X:

00006 X| .

00004 X

JANUARY, 1986

Y 910000
Y 830000
Y 870000
Y 850000
Y 830000
Y 810000
Y 790000
Y 770008
Y 750008
Y 730000
Y 710008
Y 650000

149

NET RECHARGE (INCHES)

Figure A-19.



0slL

X 70000
X 90000
X 110000
X 130000
X 150000
X 170000
X 190000
X 210000
X 230000
X 250000
X 270000
X 290060
X 310000

X 330000
X 340000

|

LATES TNT

5

Y 890009

CHARLOTTE CHTY

ARLOTTE CNTY ' 0,700 \l

NN
Bg

LEE CNTY <

-

Y 850000

Lk CNTY

HENDRY CNTY

Y 830000
GULF
orF
MEXICDO

Y 810000

Y 790000

Y 770000

¥ 750000

1\ V4 kW

' ' T2/ \RATI -
Y 730000 0°S ‘CONTOUR
v INTERVAL

0.700

Y 710000

LEE COUNTY

Y 690000

Figure A-20. RATIO OF NET RECHARGE TO TOTAL RAINFALL, JANUARY, 1986



LSi

o =3 =3 o = o
g g g g g g g g g g g g g g §
g g g 8 8 g & = & 8 5 g 3 g 3
> » > > x > > X . > b3 * > kol x
Y 910000 b
S z
= .
5
Y 890000 CHARLOTTE CNTY| ~> ; 9’\
LEE CNTY ~
Y 870000 o
[~ % o
z?’\,?
Y 850000 N CO
—~
\ S0
Zz|
' z
3 - w
Y 830000 \ 4 91 3E
GULF GL I
oF N / 9
VEXICR \ / ~ /
Y 816000 /
{ - e
. » o
Y 790000 \ (S
3 \ Y -+ / J
\ 2\
5 . =2 >
Y 770000 N \
% N
il -O 1]
fols n
Y 750000 0 ®
LEGENTD |
., ;" 4 (4
¥ 730000 A~_l\ NET RECHARGE N __—
25 CONTER -
EE ENTY
INTERVAL Q3 -
7? R CRLVIER gV
Y 710000 o123 4 £
C Vg Vi : /
MILES
Y 690000 LEE COUNTY 4

Figure A-21. NET RECHARGE (INCHES), FEBRUARY, 1986



(41"

X 70000
X 90000
X 110000
X 130000
X 150000
X 170000
X 190000
X 210000
X 230000
X 270000
X 290060
% 310000
X 330000
X 340000

h X 25000p

1 7
| 5 -
Y 910000 f H =
e i ok
A B
S, A - =
h‘é‘{{ . S J 50 / =4
l— " —&za;{\: frm—
¥ 830000 e SFWMD BOUNDARY CreRLOTTE A WE{S;SQ——T—
LEE ONTY T
Y 870000
—_—
N ] | ——
( L~ 7 .
N
Y eson00 X
U.%U% =
N
N ~Z
7%5 e
b7 \ T
Y ‘830000 v 5 2 g 2 3E
GULF GL o X -8
ar , ~
MEXICH b e
Y 810000 —

Y 790000
X e
_\ e
~!
q
Y 779000 P!
Y- 750000 r[—_J/\’ S
LEGENSD AN
IR
72/ \RATID
Y 730000 ) RECHARGE /RAINFALL N
025 CONTOUR 0.750 ——
INTERVAL
©F N
o 2' 3 4 SHNIFR ONTY
Y 7100 ) Y4 i
710000 MILES
LEE COuNTY : '
Y 690000 . \J I

Figure A-22. RATIO OF NET RECHARGE TO TOTAL RAINFALL, FEBRUARY, 1986



- ESG1L

Y 910000
Y 850000
Y 870000
Y 850000
Y 830000
Y 810000
Y 790000
Y 770000
Y 75@
Y 730000
Y 710000

Y 650000

X 70000

X 110000

X 150000
X 170000

X 190000

X 210000

X 30000

X 270000
X 250000
X 310000
X 330000
X 340000

IX 250000

GULF
ar
MEXICO

g
-
>
i
1

A

CHARLUTTE/Q«? yd

L

EGE NN

A1/ NET RECHARGE
CINCHES/HONTH>

S CONTOUR
INTERVAL
012 3 4
ILES
LEE COUNTY

CNTY

N

>

CHARLOTTE _CNTT

&1 S UNTY
a\ff‘

4

DRY Cl

L4

<.
AN ;
\ \ LEE cmy,—\\\
Y

—

Figure A-23.

NET RECHARGE (INCHES), MARCH, 1986




vSi

X 70000
X 50000
X ‘110000
X 130000
X 150000
X 170000
X 190000
X 210000
X 230000
X 250000
X 270000
X 290000
X 310000
X 330000
X 340000

{) Fas
Y 910000 { 3
) 7 ":
: ; =
; = o =
B 72‘5‘ i —
Y 890000 ™ SFWHD snuunmvr \@ CRARLOTTE CNTY k% g ] S
: LEE ONTY
e
J
Y 870000 n Z.
L~ \\ o
Y gsonop
= e et
% fa
N bl
& S B g S
Y 830000 \ & ek
GULF GL B A i
oF 5 \ C LA
MEXiCD
Y 810000
—
HENBRTTNTY
Y 790000 i =
. i o
N ‘e
~
S
Y 770000
Py
)
U
Y 750000
LEGEND
NJEA:QTIDR N
CHARGE/RAINFALL
Y 730000 025 CONTOUR
INTERVAL
0123 4
Y 710000 MILES
LEE COUNTY
Y 690000

Figure A-24. RATIO OF NET RECHARGE TO TOTAL RAINFALL, MARCH, 1986
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Figure A-25. NET RECHARGE (INCHES), APRIL, 1986
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Figure A-27.

NET RECHARGE (INCHES), MAY, 1986
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RATIO OF NET RECHARGE TO TOTAL RAINFALL, MAY, 1986
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Figure A-29. NET RECHARGE (INCHES), JUNE, 1986
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RATIO OF NET RECHARGE TO TOTAL RAINFALL, JUNE, 1986
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Figure A-32.

RATIO OF NET RECHARGE TO TOTAL RAINFALL, JULY, 1986
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Figure A-33.

NET RECHARGE (INCHES), AUGUST, 1986
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Figure A-34.

RATIO OF NET RECHARGE TO TOTAL RAINFALL, AUGUST, 1986
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Figure A-43.

TRANSMISSIVITY OF LAYER 3 (SANDSTONE AQUIFER) IN FT.2/DAY
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Figure A-44.

THICKNESS OF LAYER 3 (SANDSTONE AQUIFER) IN FEET
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TABLE A-1: DESCRIPTION OF RIVER CELLS

Layer Row Column Stage Conductance Bottom
1 11 36 3.00 0.16 -7.50
1 11 37 3.00 0.07 -5.00
1 12 37 4.00 0.03 -6.00
1 12 38 - 6.00 0.16 0.00
1 12 39 9.00 0.21 2.00
1 12 40 10.00 0.05 3.00
1 15 34 15.94 0.04 5.00
1 14 34 13.94 0.01 : 2.50
1 14 33 12,44 0.05 0.00
1 14 32 10.44 0.01 -2.50
1 13 32 8.44 0.16 -5.00
1 12 31 6.44 0.20 -7.50
1 12 30 3.44 0.22 =7.50
1 12 29 1.94 0.63 ~7.50
1 11 27 1.00 0.51 -28.00
1 12 27 1.00 8.96 - —28.00
1 11 28 1.00 1.43 -28.00
1 12 28 1.00 2.03 -28.00
1 11 29 1.00 5.09 -28.00
1 11 30 1.00 1.43 -28.00
1 10 30 1.00 1.08 -28.00
1 10 31 1.00 1.63 -28.00
1 10 32 1.00 1.02 ~-28.00
1 10 33 1.00 1.43 -28.00
1 10 34 1.00 1.08 -28.00
1 10 35 3.15 1.22 -24.,00
1 10 36 3.15 1.12 -24.,00
1 10 37 3.15 l1.02 -24.00
1 10 - 38 3.15 0.81 -24.00
1 10 39 3.15 0.81 -23,00
1 11 40 3.15 0.82 -22.00
1 10 41 3.15 1.08 -17.00
1 10 42 3.15 1.01 ~17.00
1 10 43 3.15 1.04 ~17.00
1 10 44 3.15 0.93 -17.00
1 10 45 3.15 0.79 -17.00
1 9 45 3.15 0.93 =17.00
1 8 46 3.15 0.92 -17.00
1 8 47 3.15 0.92 -17.00
1 8 48 3.15 0.62 =17.00
1 30 25 7.77 0.41 ~2.50
1 29 25 7.77 0.07 -2.50
1 30 26 7.77 0.15 -2.50
1 29 26 7.77 0.17 -2.50
1 30 27 7.77 0.07 -2.50
1 29 27 7.77 0.04 -2.50
1 30 28 7.77 0.12 -2.50
1 29 28 4.28 0.08 0.00
1 28 24 0.00 0.22 -2.50

185



TABLE A-1l: DESCRIPTION OF RIVER CELLS (Continued)

Layer Row Column Stage Conductance Bottom
1 27 24 1.00 0.30 =2.50
1 27 25 3.00 0.02 =-1.50
1 28 25 5.00 ~ 0.05 0.00
1 33 26 6.53 0.46 -2.50
1 34 26 6.53 0.41 -3.00
1 35 26 6.53 0.04 -4.00
1l 34 27 6.53 0.07 0.00
1 36 26 3.53 0.54 -7.00
1 36 27 3.53 0.39 -5.50
1 36 28 3.53 0.25 ~5.50
1 36 29 3.53 0.25 ~-5.00
1 36 30 3.53 0.06 ~7.00
1 37 29 6.53 0.1l -3.60
1 37 30 8.53 0.05 3.00
1 35 30 6.53 0.02 4.00
1 40 27 4.20 0.81 -4.00
1 40 28 4.20 0.20 -4.00
1 41 29 4.20 0.10 -4.00
1 41 30 10.02 0.08 3.00
1 41 31 10.02 0.06 7.00
1 41 32 10.02 0.06 7.00
1 41 33 10.02 0.06 7.00
1 41 34 10.02 0.06 8.00
1 41 35 10.02 0.05 - 9.00
1 41 36 10.02 0.05 9.00
1 9 34 5.00 0.05 -4.00
1 9 35 8.00 0.06 -2.50
1 8 35 11.00 0.03 -5.00
1 8 36 13.00 0.03 -2.50
1 28 23 0.00 0.29 ~10.00
1 27 23 0.00 0.71 =7.00
1 26 23 1.00 0.42 -8.50
1 25 23 2.00 0.24 ~-7.00
1 24 23 3.00 0.15 -4.50
1 17 24 11.00 0.08 6.00
1 18 24 11.00 0.10 " 6.00
1 19 24 11.00 ‘0.10 5.00
1 20 24 9.50 0.10 4.00
1 21 24 9.50 0.10 4.00
1 22 24 8.00 0.10 2.50
1 23 34 5.50 0.10 0.00
1 24 24 5.50 0.10 -2.50
1

25 24 4.00 0.14 -2.50
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TABLE A-2: DESCRIPTION OF DRAIN CELLS

Layer Row Column Elevation Conductance
1 25 42 19.5 3.6667
1 24 42 19.5 3.6667
1 23 42 19.5 3.6667
1 22 42 19.5 3.6667
1 21 42 19.5 3.6667
1 20 42 18.0 3.6667
1 20 43 - 18.0 5.5000
1 19 42 18.0 3.6667
1 19 43 18.0 5.5000
1 18 42 18.0 3.6667
1 18 43 18.0 5.5000
1 17 42 18.0 3.6667
1 17 43 18.0 5.5000
1 16 42 14.5 3.6667
1 16 43 14.5 5.5000
1 15 42 14.5 3.6667
1 15 43 14.5 5.5000
1 20 40 17.8 8.2500
1 20 39 13.4 7.1500
1 20 38 19.4 8.2500
1 19 37 13.4 8.2500
1 19 36 11.0 - 3.3000
1 19 35 14.5 8.2500
1 18 35 11.0 9.3500
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TABLE A-3: ORIENTATION AND DIMENSIONS OF THE MODEL GRID

East Zone Planar Coordinate Location of
The Origin Point (Upper-Left Corner):

996652 North

15538 East
‘Cell Width, Cell Width,
Row Direction Column Direction

Row (Feet) Column (Feet)
1 40000 1 40000

2 27000 2 27000

3 18000 3 18000

4 12000 4 12000

5 8000 5 8000
6 5280 6 5280

7 5280 7 5280
8 5280 8 5280

9 ' 5280 9 5280
10 5280 10 5280
11 5280 11 5280
12 5280 12 5280
13 5280 13 5280
14 5280 14 5280
15 5280 15 5280
16 5280 16 5280
17 5280 17 5280
18 5280 18 5280
19 5280 19 - 5280
20 : 5280 20 5280
21 5280 21 5280
22 5280 22 5280
23 5280 23 5280
24 5280 24 5280
25 5280 25 5280
26 5280 26 5280
27 5280 27 5280
28 5280 28 5280
29 5280 29 5280
30 5280 30 5280
31 5280 31 5280
32 5280 32 5280
33 5280 33 5280
34 5280 34 5280
35 5280 - 35 5280
36 : 5280 36 5280

Total Width of the Model, Row Direction: 300360 Feet

Total Width of the Model, Column Direction: 332040 Feet
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- TABLE A-3: ORIENTATION AND DIMENSIONS OF THE MODEL GRID
: (Continued)

East Zone Planar Coordinate Location of
The Origin Point (Upper-Left Corner):

996652 North

15538 East
Cell Width, Cell Width,
Row Direction Column Direction
Row (Feet) Column (Feet)
37 , 5280 37 5280
38 5280 38 5280
39 _ 5280 39 5280
40 ' 5280 40 " 5280
41 5280 41 5280
42 5280 42 5280
' 43 5280
44 5280
45 5280
46 5280
47 5280
48 5280
Total Width of the Model, Row Direction: 300360 Feet

Total Width of the Model, Column Direction: 332040 Feet
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APPENDIX B
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COMPARISONS OF COMPUTED AND OBSERVED WATER LEVELS

In the following hydrographs, observed water levels in monitoring wells are
compared with computed heads in cells which correspond to the monitor well
locations. A "+" shows the observed level and a "*" shows the corresponding
computed head. If the levels coincide, only the asterisk is shown. The letter "M"
means that the observed water level is missing for the month.

Figures B-1 through B-5 show the locations of the monitor wells used for the

comparisons.

193



194



B-2.
B-3.
B-4.

B-5.

LIST OF FIGUR‘ES - APPENDIX B

Page
Location of Water Level Monitoring Wells,
Water Table Aquifer (Layer1) ...............ccovvivnnn... 197
Location of Water Level Monitoring Wells,
Lower Tamiami Aquifer (Layer2) .......................... 198
Location of Water Level Monitoring Wells,
Sandstone Aquifer (Layer8) ..........ccovviiiirininneenn.. 199
Location of Water Level Monitoring Wells,
Mid-Hawtorn Aquifer (Layerd4) .............ccvvvvnvvnnn... 200
Location of Water Level Monitoring Wells,
Lower Hawthorn Aquifer (Layer5) ............cccovvununn.. 201

195



196



L6l

Y 910000

Y 880000

Y 870008

Y 850000

Y 830000

Y 810000

Y 790000

Y 770000

Y 7350000

Y 730000

¥ 710000

Y 650000

g g g g g g g g g g g g g
> b3 b3 > p3 x 3 p . b3 > > x b3 b3 P
N
2
Ll
A
gL
CHARLOTTE CNTY :‘3.‘5
_—— — — 15% ______ .l_ —_— — —
L-320" LEE ONTY l Ij'
~1976
L_E_J?z: A HE-569
o
4
4z
GULF ¥
aF
MEXICO
L-1564
204 +L 1992
HENDRY CNTY
CONITR CNTY
A L-u38 -~
)
J
LEGEND N
A VATER TABLE
AQUIFER
012 3 4
LEE COUNTY
0 H
Figure B-1. LOCATION OF WATER LEVEL MONITORING WELLS,

WATER TABLE AQUIFER (LAYER 1)




861

Y 910000

Y 850000
Y 830000
Y 810006
Y ‘750006
Y 770000
Y 7som:
Y 730000
—

Y 650000

8 8 2 2
g 5 g g 8 g g s g g R g H 8 3
¢ > x < b3 x b3 . 3 x Ed » b3 Ead b3 >
g\&g/ ﬁ N
=
a&‘l » L:_E
ED
26
CHARLOTTE CNTY Yt
e enty | . T T T | T
i |
N |
N
=
wl &
EL
GULF B
o l
MEXICD [
| HENDRY CNTY
CIIER CNTY
I
-
' !
— -
/4455 L
- L ___] (‘\\
R
LEGENT
[1‘ +LOVER TAMIAMI /3
“mm ':'
iitps iotos
21234 YiER CNTY
LEE "COUNTY
Figure B-2.

LOCATION OF WATER LEVEL MONITORING WELLS,
LOWER TAMIAMI AQUIFER (LAYER 2) - :




661

Y 910008

Y 890000

Y 870000

Y 830000

Y 830000

Y 810000

Y 790000

Y 770000

Y 730000

Y 730000

Y 710000

Y 690000

° © o =] b 8 =1 8 2 ] 8 8 g 8
b3 Ed b > b3 b3 » bl b3 E.3 b3 x x x b3
——— N
Sk
=i
CHARLOTTE CNTY if—
" iy feeme —— — —— -7
- | .
~197S | - f
T 557
!
L-7
L-2187- ®HE-SS59
= F HE-S60
Lt “1%
~197. EE
uld
GULF CK: Lo I
oF ‘Z |
MEXICD \ L-729 L‘:-elmsl
L-S¢4 ct625 ML
J 1 WL1994 963‘
“S_HENDRY CNTY
CIelER CNTY
=
LEGEND 3
% SANDSTONE
0123 4 AUFER IER CNTY
c-688
LEE COUNTY
Figure B-3. LOCATION OF WATER LEVEL MONITORING WELLS,

SANDSTONE AQUIFER (LAYER 3)




00¢

X 70000

90000
X 110000
X 130000
X 180000
X 170000
X 190000
X 210000
X 230000
X 2%0000
X 270000
X 290000
X 310000
X 330000
X 340000

E.3 -
SN T ]
Y 910000 N EE
L:P
=
58
265
Y 890000 CHARLOTTE CNTY P
L8648 LEE oNTY | T T T | ——_T
4 L |
Y @70000
4 oL-un ™~ i
¥ esooon |
5
Cr
wi &
Y 830000 - Z
GULF #
oF l
MEXICD g
Y 810000 l
. - HENDRY CNTY _
Y 790000 AY ®1-1983 SRR E\l‘lT‘.’
Y 770000 — -
.. ;\/r
-Y 750000 LEGEND |
Zk f t-963
Y 738000 [
i 1234 -
o ® MID-HAWTHORN
Y 710008 ‘ AQUIFER .
LEE COUNTY l
Y 690000 I

FigureB-4.  LOCATION OF WATER LEVEL MONITORING WELLS, |
S MID-HAWTORN AQUIFER (LAYER 4) : e



10¢

Y 910000

Y 850000

¥ 830000

Y 810000

Y 790000

Y 779900

Y 730080

Y 710000

Y 690000

g : g g g g g g g g
: ¢ § § § & § ¢ § § # 3§ & gt
> » b3 x x > P td Pd b3 x 3 Pod \l > >
CHARLGTTE CNTY e
238 — — — — — — —— 7
— oL l
LA, —ess’]
o2 |
I
£lz
MEXICD I
. pDL-e31
: |
~. _HENIRY CNTY
COtwIER CNTY
FL-2313 —
o
Figure B-5. LOCATION OF WATER LEVEL MONITORING WELLS.

LOWER HAWTHORN AQUIFER (LAYER 5)




THIS PAGE INTENTIONALLY BLANK

202



STATION:  HE-569 LAYER: 1 ROW: 14 - COLUMN: 46
' ' Water Level, Feet (NGVD)

APR 85 : + *
MAY 85 : +*
- JUN 8 : 4+ *
JUL 86 : +
AUG 85 : +
SEP 85 : +
OCT 85 : +
NOV 85 : +
DEC 85 : +*
JAN 86 : +*
FEB 86 : +*
MAR 86 :  + *.
APR - 86 : +*
MAY 86 : + *
JUN 86 : +
JUL 86 : +
AUG 86 : +
SEP 86 : +

S

STATION:  L-1138 LAYER: 1 ROW: 29 COLUMN: 42
Water Level, Feet (NGVD)

17 27 37 47 57 67 77
Fovvrnnnns Foeornnnns Foverrnnin . S . +

APR 85 : *

MAY 85 : *

JUN 85 : *

JUL 85 : *
AUG 85 : *
SEP 85 : +*
0CT 85 : *
NOV 85 M *
DEC 85 : *+
JAN 86 @  *+
FEB 86 : *+
MAR 86 : *+
APR 86 : *+

MAY 86 : * +
JUN 86 : *4
JUL 86 :  *+
AUG 86 : *4
SEP 86 : *4
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STATION:

STATION:

L-1403 LAYER:

1 ROW: 30

Water Level, Feet (NGVD)

L-1457 LAYER:

1 ROW: 29

Water Level, Feet (NGVD)

204

COLUMN: 11

COLUMN: 13



STATION:

L-1964 LAYER: 1 ROW: 21
~ Water Level, Feet (NGVD)

L-1976 LAYER: 1 ROW: 9
Water Level, Feet (NGVD)
14 24 34 44

* % * %
* % Kk & +
+ 4+ + + +
+

+
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COLUMN: 40

COLUMN: 33



~ STATION:

APR 85 :
MAY 85 :
JUN 85 :
JUL 85 :
AUG 85 :
SEP 85 :
0CT 85 :
NOV 85 :
DEC 85 :
JAN 86 :
FEB 86 :
MAR 86 :
APR 86 :
MAY 86 :
JUN 86 :
JUL 86 :
AUG 86 :
SEP 86 :

STATION:

L-1978 LAYER: 1 ROW: 10
Water Level, Feet (NGVD)
13 23 33 43

% % % % % *
+

* %* %k *
+

L-1992  LAYER: 1 ROMW: 21
Water Level, Feet (NGVD)
27 37 47 57

206

COLUMN: 39

COLUMN: 42



-+ STATION:

APR 85 :
MAY 85 :
-JUN 85 :
JUL 85 :
AUG 85
SEP 85 :
OCT 85 :
NOV 85 :
DEC 85 :
JAN 86 :
FEB 86 :
MAR 86 :
APR 86 :
MAY 86 :
JUN 86 :
JUL 86 :
AUG 86 :
SEP 86 :

STATION:

L-1999 LAYER:

ROW: 24

Water Level, Feet (NGVD)

26 36

L-2191 LAYER:

ROW: 12

Water Level, Feet (NGVD)

207

COLUMN: 32

COLUMN: 24



STATION:  L-2202 = LAYER: 1 ROW: 10

APR 85 :
MAY 85 :
JUN 85 :
JUL 85 :
AUG 85 :
SEP 85 :
OCT 85 :
NOV 85 :
DEC 85 :
JAN 86 :
FEB 86 :
MAR 86 :
APR 86 :
MAY 86 :
JUN 86 :
JUL 86 :
AUG 86 :
SEP 86 :

Water Level, Feet (NGVD)

STATION:  L-2204 LAYER: 1 ROW: 21

SEP 86 :

Water Level, Feet (NGVD)

208

COLUMN: 42

52 62
....... Fooiiiiaait
COLUMN: 36
65 75
....... Foivieaat



STATION:

STATION:

209

L-2217 LAYER: 1 ROW: 7 COLUMN: 30
Water Level, Feet (NGVD)
27 37 47 57 67 77
NN Fovovrannn R S S S +
+ *
+ *
*
*
* 4
*+
*
*+
+*
+*
+*
+*
+ *
+ *
* +
* 4
* o+
* 4
L-2308 LAYER: 1 ROW: 30 COLUMN: 27
Water Level, Feet (NGVD)
16 26 36 46 56 66
N Fovivoonen S P S S N +
+ *
+ *
+ *
+*
*
*
*
*
*
*
*
*
*
+*
*+
*
*4
* 4+



STATION:  L-2549 LAYER: 1 ROW: 14 COLUMN: 7

STATIO

Water Level, Feet (NGVD)
-2 8 18 28 38 48 58

N:  L-3203 - LAYER: 1 ROW: 16 COLUMN: 20
Water Level, Feet (NGVD)

0 10 20 30 40 50 60
+ooo'o ooooo +o-b oooooo + ooooooooo + ..... ibo.+'¢olttoo‘.i+¢booo'qcot+
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STATION:  L-3204 LAYER: 1 ROW: 19

Water Level, Feet (NGVD)

L-3205 LAYER: 1 ROW: 22

Water Level, Feet (NGVD)

211

COLUMN: 18
48 58
....... Foreesnesst
COLUMN: 17
44 54
....... Ftoeereaaet



L-3206 LAYER: 1 ROW: 22

STATION: COLUMN: 14
Water Level, Feet (NGVD)

-4 6 16 26 36 46 56
Forinnnean Foveronnens Fovennenns Foeeannn A Foeennnnnn +

APR 85 : *¢

MAY 85 : * 4+

JUN 85 ¢ * ¢

JUL 85 : * +

AUG 85 : * ¢

SEP 85 : *4

OCT 85 : * 4

NOV 85 : * ¢

DEC 85 : *4

JAN 86 : *+

FEB 86 : * +

MAR 86 : * +

APR 86 : * +

MAY 86 : * +

JUN 86 : * 4

JUL 86 : * +

AUG 86 : * +

SEP 86 : * 4+

STATION:  L-3207 LAYER: 1 ROW: 20 COLUMN: 13

Water Level, Feet (NGVD)

-3 7 17 27 37 47 57
Fovrineann D coetiiiia, Fooeneonas Forernnenn Fivvennnnn +

APR 85 *

MAY 85 *4

JUN 85 *4

JUL 85 *3

AUG 85 *4

SEP 85 *

OCT 85 *

NOV 85 *4

DEC 85 *

JAN 86 *

FEB 86 *4

MAR 86 *t

APR 86 *4

MAY 86 * 4

JUN 86 *4

JUL 86 *4

AUG 86 * 4

SEP 86 *4
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STATION: ~ L-3208 LAYER: 1 ROW: 16 COLUMN: 11
Water Level, Feet (NGVD)

-3 7 17 27 37 47 57
S S Foverarnne Fovenronns Forvreennns P +

APR 85 : *+

MAY 85 : *+

JUN 85 : *+

JUuL 85 : * +

AUG 85 : * +

SEP 85 : *+

OCT 85 : *+

NOV 85 : *+

DEC 85 : *

JAN 86 : *

- FEB 86 : *

MAR 86 : *+

APR 86 : *

MAY 86 : “*+

JUN 86 : *+

JUL 86 : * +

AUG 86 : * +

SEP 86 : *+

STATION:  L-3209 LAYER: 1 ROW: 7 COLUMN: 20

Water Level, Feet (NGVD)

14 24 34 44 54 64 74
Fovrrnonns Fovennonns Foviinnonn Foernnonns R Forirennns +

APR 85 +¥

MAY 85 +%

JUN 85 *

JUL 85 *4

AUG 85 *y

SEP 85 *

OCT 85 *

NOV 85 *

DEC 85 M *

JAN 86 *

FEB 86 *

MAR 86 *4

APR 86 *

MAY 86 : +*

JUN 86 : *4 "

JUL 86 : *

AUG 86 : *4

SEP 86 : *
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STATION:  L-3210 LAYER: 1 = ROW: 13 COLUMN: 14
Water Level, Feet (NGVD)

-1 9 19 29 39 49 59
Foennnn T N . P S Fooeeeee Favunennns +

APR 85 : +*

MAY 85 : +*

JUN 85 : *

JUL 85 : *4

AUG 85 : *

SEP 85 : +*

OCT 85 : *

NOV 85 : *

DEC 85 : *

JAN 86 : *

FEB 86 : *

MAR 86 M *

APR 8 : *

MAY 86 : *

JUN 86 : *4

JUL 86 : *y

AUG 86 : * 4

SEP 86. : *4

STATION: L-3211 LAYER: 1 ROW: 15 - COLUMN: 17

Water Level, Feet (NGVD)

214



STATIO

APR 85 :

N:

MAY 85 :
JUN 85 :
JUL 85 :
AUG 85 :
SEP 85 :
OCT 85 :
NOV 85 :
DEC 85 :
JAN 86 :
FEB 86 :
MAR 86 :
APR 86 :
MAY 86 :
JUN 86 :
JUL 86 :
AUG 86 :
SEP 86 :

STATIO

N:

SEP 86 :

L-3212 LAYER:

Water Level,

L-3213 LAYER:

1 ROW: 18
Feet (NGVD)

1 ROW: 20

Water Level, Feet (NGVD)

215

COLUMN: 19

COLUMN: 18



STATION:

APR 85 :
MAY 85 :
JUN 85 :
JUL 85 :
AUG 85 :
SEP 85 :
OCT 85 :
NOV 85 :
DEC 85 :
JAN 86 :
FEB 86 :
MAR 86 :
APR 86 :
MAY 86 :
JUN 86 :
JUL 86 :
AUG 86 :
SEP 86 :

STATIO

N:

L-3214 LAYER: 1 ROW: 14
Water Level, Feet (NGVD)

L-3215 LAYER: 1 ROW: 23
Water Level, Feet (NGVD)
6 16 26 36

216

COLUMN: 7

COLUMN: 10



STATION:  L-5665 LAYER: 1 . ROW: 31 COLUMN: 36
~ Water Level, Feet (NGVD)
10 20 30 40 50 60 70

STATION:  L-5669 LAYER: 1 ROW: 31 COLUMN: 29
Water Level, Feet (NGVD)

7 17 27 37 47 57 67
toveveonns Foeveianns Foeeraanen tovennenns tooeevaens Fooeenenne +

APR 85 + *

MAY 85 + *

JUN 85 + *

JUL 85 *

AUG 85 *

SEP 85 *

0CT 85 +*

NOV 85 +*

DEC 85 *

JAN 86 +*

FEB 86 *

MAR 86 *

APR 86 *

MAY 86 *

JUN 86 * 4

JUL 86 *

AUG 86 *4

SEP 86 *y
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STATION:  L-726

APR 85 :
MAY 85 :
JUN 85 :
JUL 85 :
AUG 85 :
SEP 85 :
OCT 85 :
NOV 85 :
DEC 85 :
JAN 86 :
FEB 86 :
MAR 86 :
APR 86 :
MAY 86 :
JUN 86 :
JUL 86 :
AUG 86 :
SEP 86 :

1 ROW: 35

Water Level, Feet (NGVD)

STATION:  L-728

APR 85 :
MAY 85 :
JUN 85 :
JUL 85 :
AUG 85 :
SEP 85 :
0CT 85 :
NOV 85 :
DEC 85 :
JAN 86 :
FEB 86 :
MAR 86 :
APR 86 :
MAY 86 :
JUN 86 :
JUL 86 :
AUG 86 :
SEP 86 :

] ROW: 17

Water Level, Feet (NGVD)
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COLUMN: 29

‘COLUMN: 30



- STATION:  L-739 LAYER: 1 ROW: 29 COLUMN: 31
Water Level, Feet (NGVD)

10 20 30 40 50 60 70
Fovevonnns Fovravones Foovernnnn I S S +

APR 85 +¥%

MAY 85 +*

JUN 85 +%

JUL 85 * 4

AUG 85 * 4

SEP 85 * 4

OCT 85 *t

NOV 85 *t

DEC 85 *

JAN 86 *4

FEB 86 *4

MAR 86 *4

APR 86 *4

MAY 86 *4

JUN 86 * 4

JUL 86 *1

AUG 86 * 4

SEP 86 * 4

STATION:  L-1137% LAYER: 1 ROW: 14 .COLUMN: 40

Water Level, Feet (NGVD)

12 22 32 42 52 62 72
R S Fovennanns Forvuronos S S SN +

APR 85 + *

MAY 85 + %

JUN 85 +*

JUL 85 *

AUG 85 *4

SEP 85 *

0CT 85 +*

NOV 85 +*

DEC 85 +%

JAN 86 +%

FEB 86 +*

MAR 86 +*

APR 86 +*

MAY 86 *

JUN 86 * ¢

JUL 86 *3

AUG 86 *4

SEP 86 *
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STATION:  L-1403* LAYER: 1 ROW: 30 COLUMN: 11
Water Level, Feet (NGVD)

-4 6 16 26 36 46 56
Ry Fooeoonans Fooivennns Foeeooonnn Fooiiooens Foorerennn +

APR 85 : 4%

MAY 85 : + *

JUN 85 : 4%

JUL 85 : X

AUG 85 : *

SEP 85 : *

0CT 85 : *

NOV 85 : +*

DEC 85 : *

JAN 86 : *

FEB 86 :  *+

MAR 86 : *

APR 86 : *

MAY 86 : +*

JUN 86 : *

JUL 86 : *4
AUG 86 : +*
SEP 86 : *

STATION:  L-1985* LAYER: 1 ROW: 28 COLUMN: 34
Water Level, Feet (NGVD)

APR 85 : + *
MAY 85 : + *
JUN 85 : + *
JUL 85 : +*
AUG 85 : , + %
SEP 85 : + %
OCT 85 : + *
NOV 85 : + *
DEC 85 : + *
JAN 86 : + *
FEB 86 : + *
MAR 86 : + ¥
APR 86 : + *
MAY 86 : + *

JUN 86 : + *
JUL 86 : + *
AUG 86 : +*
SEP 86 : + *
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STATION:  L-1995* LAYER: 1 ROW: 22 COLUMN: 30
Water Level, Feet (NGVD)

16 26 36 46 56 66 76
toieeenens oo oo Feveeennen Feoevernen +ooieiens +

APR 85 + %

MAY 85 + ¥

JUN 85 +*

JUL 85 *4

AUG 85 *4

SEP 85 *4

OCT 85 *4

NOV 85 *4

DEC 85 *

JAN 86 *

FEB 86 *

MAR 86 *

APR 86 +*

MAY 86 +*

JUN 86 *4

JUL 86 *4

AUG 86 * 4

SEP 86 *4

STATION:  L-1997* LAYER: 1 ROW: 37 COLUMN: 35
Water Level, Feet (NGVD)
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STATION:  L-2195% LAYER: 1 ROW: 37 COLUMN: 33
Water Level, Feet (NGVD)

5 15 25 35 45 55 65
Fovrreanas S S Forvernnnns Fooeernnns Fovinannnn Fovernannn +

APR 85 : + *

MAY 85 . + *

JUN 85 : + ¥

JUL 85 : * 4

AUG 85 *

SEP 85 : *

OCT 85 : +¥%

NOV 85 : +%

DEC 85 : + *

JAN 86 : +4*

FEB 86 : +%

MAR 86 : + *

APR 86 : + *

MAY 86 : +*

JUN 86 : * 4

JUL 86 : *

AUG 86 : *4

SEP 86 : +*

STATION:  L-246* LAYER: 1 ROW: 16 COLUMN: 26

Water Level, Feet (NGVD)

11 21 31 41 51 61 71
. P R Foeioennns S Forirnrrons +

APR 85 %

MAY 85 * 4

JUN 85 * 4

JUL 85 *t

AUG 85 * 4

SEP 85 * 4

OCT 85 ¥y

NOV 85 k4

DEC 85 *3

JAN 86 * 4

FEB 86 *y

MAR 86 * 4

APR 86 * 4

MAY 86 *4

JUN 86 * 4

JUL 86 *4

AUG 86 * 4

SEP 86 *4
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STATION: L-730* LAYER: 1 ROW: 23 COLUMN: 41
Water Level, Feet (NGVD)

21 31 41 51 61 71 81
Forerenane tioiiien., Foreeennne +ooiieeiee Forseeennnn toeeriennne +

APR 85 +*

MAY 85 *

JUN 85 *

JUL 85 *4

AUG 85 *

SEP 85 *4

OCT 85" *

NOV 85 *

DEC 85 *4

JAN 86 *4

FEB 86 *4

MAR 86 *4

APR 86 *4

MAY 86 *4

JUN 86 *4

JUL 86 *4

AUG 86 *

SEP 86 *

STATION:  L-954* LAYER: 1 ROW: 15 COLUMN: 21

Water Level, Feet (NGVD)

JUN 85 + *
JUL 85 + *
AUG 85 *
SEP 85 +*
OCT 85 *
NOV 85 +*
DEC 85 + *
JAN 86 + %
FEB 86 + %
MAR 86 + *
APR 86 + %
MAY 86 + ¥
JUN 86 +*
JUL 86 *
AUG 86 *
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STATION:

APR 85 :
MAY 85 :
JUN 85 :
JUuL 85 :
AUG 85 :
SEP 85 :
OCT 85 :
NOV 85 :
DEC 85 :
JAN 86 :
FEB 86 :
MAR 86 :
APR 86 :
MAY 86 :
JUN 86 :
JUL 86 :
AUG 86 :
SEP 86 :

STATION:

APR 85 :
MAY 85 :
JUN 85 :
JUL 85 :
AUG 85 :
SEP 85 :
0CT 85 :
NOV 85 :
DEC 85 :
JAN 86 :
FEB 86 :
MAR 86 :
APR 86 :
MAY 86 :
JUN 86 :
JUL 86 :
AUG 86 :
SEP 86 :

BBL1647 LAYER:

Water Level,

BBL1650 LAYER:

Water Level,

1 ROW: 35
Feet (NGVD)

1 ROW: 36
Feet (NGVD)
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COLUMN: 26

COLUMN: 27



STATION:

AUG 86 :
SEP 86 :

STATION:

APR 85 :
MAY 85 :
JUN 85 :
JUL 85 :
AUG 85 :
SEP 85 :
0CT 85 :
NOV 85 :
DEC 85 :
JAN 86 :
FEB 86 :
MAR 86 :
APR 86 :
MAY 86 :
JUN 86 :
JUL 86 :
AUG 86 :
SEP 86 :

-BBL1651

LAYER:

ROW: 36

Water Level, Feet (NGVD)

PELO15 LAYER:

ROW: 40

Water Level, Feet (NGVD)

13 23
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COLUMN: 26

COLUMN: 31



STATION:  PELO17 LAYER: 1 ‘ROW: 40 COLUMN: 31
Water Level, Feet (NGVD)

4 14 24 34 44 54 64
R Foerronnen Forerrnnns Fovernnnos . PN R +

APR 85 : *

MAY 85 : + *

JUN 8 : + *

JUL 85 : + *

AUG 85 : *4

SEP 85 : k4

OCT 85 : *

NOV 85 : +*

DEC 85 : + *

JAN 86 : +*

FEB 86 : +*

MAR 86 : +*

APR 86 : + *

MAY 86 : + *

JUN 86 : +*

JUL 86 : *

AUG 86 : *4

SEP 86 : *

STATION:  PELO19 LAYER: 1 ROW: 40 COLUMN: 31

Water Level, Feet (NGVD)

4 14 24. 34 44 54 64
Foveeoanns Fovernnans Fovrronans Foreonnans Fovrrnanan Fovvreanas +

APR 85 + *

MAY 85 M *

JUN 85 M *

JUL 85 *i

AUG 85 *4

SEP 85 *

OCT 85 *

NOV 85 +%

DEC 85 + %

JAN 86 +*

FEB 86 +*

MAR 86 +*

APR 86 + *

MAY 86 M *

JUN 86 +*

JUL 86 +*

AUG 86 : *

SEP 86 : *
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STATION: ~ QCCO239  LAYER: 1  ROW: 39 COLUMN: 33
~ Water Level, Feet (NGVD)
4 14 24 34 a4 54 64
APR 85 : 4 * |

SEP 85 :
0CT 85 : +
NOV 85 : +
DEC 85 : + *
JAN 86 M *
FEB 86 : + *
MAR 86 : + *
APR 86 : + *
MAY 86 : + *
JUN 86 : +*
JUL 86 : +*
AUG 86 : *
SEP 86 : +*

STATION:  QCC095 LAYER: 1 ROW: 41 - COLUMN: 32
Water Level, Feet (NGVD)
4 14 24 34 44 54 64
+
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STATION:  QCC097 LAYER: 1 ROW: 40 COLUMN: 32
Water Level, Feet (NGVD)

4 14 24 34 44 54 64

Foviiiians Fooreviias Foovrininnn I T S TR +
APR 85 M
MAY 85 M *
JUN 85 M
JUL 85 : + *
AUG 85 : + *
SEP 85 : +%
oCT 85 : + *
NOV 85 : + ¥
DEC 85 : + *
JAN 86 M *
FEB 86 : + *
MAR 86 : + *
APR 86 : + *
MAY 86 : + *
JUN 86 : +*
JUL 86 : + *
AUG 86 : +*
SEP 86 : + ¥

STATION:  L-738+  LAYER: 2 ROW: 36 COLUMN: 29

Water Level, Feet (NGVD)

-8 2 12 22 32 42 52
Fovienanns . I Fivoeninn Foviinnaes Fovoroenns +

APR 85 *

MAY 85 *

JUN 85 *

JUL 85 N

AUG 85 * 3

SEP 85 *4

OCT 85 *4

NOV 85 *

DEC 85 4

JAN 86 : + *

FEB 86 4%

MAR 86 * 4

APR 86 +*

MAY 86 * 4

JUN 86 * +

JUL 86 * 3

AUG 86 * 4

SEP 86 *4
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- STATION:

STATION:

L-1456+ LAYER: 2 ROW: 29

Water Level, Feet (NGVD)

L-1691+ ROW: 36

Water Level, Feet (NGVD)

LAYER: 2

+ + +

229

- COLUMN: 13

 COLUMN: 30



'LAYER: 2 ROW: 37
Water Level, Feet (NGVD)

-1 9 19 29 39
+..u.' ..... +oi6 e w L R ‘

APR 85 : * ¢

MAY 85 : * &

JUN 85 : + ¥

JUL 85 : * 4

AUG 85 : *y

SEP 85 : *

OCT 85 : + *

NOV 85 : +¥

DEC 85 : 4 *

JAN 86 :

FEB 86 :

MAR 86 : %

APR 86 : *#

MAY 86 : * :

JUN 86 : kg

JUL 86 : *

AUG 86 : %y

SEP 86 : +*

STATION:  L-1996+

L-2194% LAYER: 2 ROW: 37
Water Level, Feet (NGVD)

STATION:

15 5 5 15 25

x>
[
o
o
o
*
+ + +
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COLUMN: 35

"COLUMN: 33



STATION: BBL1645 LAYER: 2 - ROW: 36

APR 85 :
MAY 85 :
JUN 85 :
JUL 85 :
AUG 85 :
SEP 85 :
0CT 85 :
NOV 85 :
DEC 85 :
JAN 86 :
FEB 86 :
MAR 86 :
APR 86 :
MAY 86 :
JUN 86 :
JUL 86 :
AUG 86 :
SEP 86 :

STATIO

Water Level, Feet (NGVD)-

-4 6 16 26 36
toeniinns Foorananas toeeiieinn S +..
*4
*+
* 4+
* o+
* 4
* o+
* o+
*
*
*+
*4
* 4+
*
*4
* 4
* 4
* 4
* ¢
N: BBL1646 ° LAYER: 2 ROW: 35
Water Level, Feet (NGVD)
-7 3 13 23 33
Foreieenns Foevarnnns toverennnn Foorreenns +..
%*
+*
*+
* 4
* o+
* +
* 4+
* ¢
+%*
+*
*+
. *+
+ *
+*
* 4+
* 4
* 4
* o+
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COLUMN: 26

46 56
....... toeeoeiit
COLUMN: 26
43 53
....... Foeeveit



STATION:  BBL1676 LAYER: 2 “ROW: 35 ‘COLUMN: 27
Water Level, Feet (NGVD)

APR 85 : *4

MAY 85 : *

JUN 85 : *4

JUL 85 M *

AUG 85 : * 4
SEP 85 : x4
oCT 85 : * 4+
NOV 85 : * +
DEC 85 : +*

JAN 86 : 4+ *

FEB 86 : * 4

MAR 86 : * o+
APR 86 : +*

MAY 86 : *

JUN 86 : * +
JUL 86 : * 4
AUG 86 : * 4
SEP 86 : * 4

STATION:  BSWSMWI  LAYER: 2 ROW: 36 COLUMN: 28
Water Level, Feet (NGVD)

APR 85 : *4

MAY 85 : *

JUN 85 : +*

JUL 85 : * 4+
AUG 85 : * o+
SEP 85 : * o+
OCT 85 : * 4
NOV 85 : *

DEC 85 : *

JAN 86 M *

FEB 86 : + %

MAR 86 : * 1

APR 86 : + *

MAY 86 : *

JUN 86 : * 4
JUL 86 : % 4
AUG 86 : * 4
SEP 86 : * 4
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STATION:  BSWSMW2 LAYER: 2 ROW: 35

COLUMN: 30
Water Level, Feet (NGVD)
-7 3 13 23 33 43 53
Fovirnonas S Foeevonnnns I S Fooeronnns +
APR 8 : * ¢
MAY 85 : * +
JUN 85 : +*
JUL 85 * 4
AUG 85 * +
SEP 85 ¢
OCT 85 * 4
NOV 85 *
DEC 85 *4
JAN 86 M *
FEB 86 +*
MAR 86 * o4
APR 86 *
MAY 86 * 4
JUN 86 * 4
JUL 86 * 4
AUG 86 : * o4
SEP 86 : *y
STATION:  BSWSMW3 LAYER: 2 ROW: 35 COLUMN: 29
Water Level, Feet (NGVD)
-7 3 13 23 33 43 53
Foviinonns Fovveneins P Fovernnons Fovrnnenns Foernernns +
APR 85 *4
MAY 85 *4
JUN 85 + *
JUL 85 *4
AUG 85 * 4
SEP 85 * 4
OCT 85 *4
NOV 85 * 4
DEC 85 *
JAN 86 * +
FEB 86 + %
MAR 86 * 4
APR 86 *
MAY 86 *4
JUN 86 *4
JUL 86 * 4
AUG 86 * 4
SEP 86 * 4
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STATION:  BSWSMW4  LAYER: 2 ‘ROW: 36
Water Level, Feet (NGVD)

APR 85 :  *4

MAY 85 : * 4

JUN 85 4

JUL 85 : * 4
AUG 85 : * oy
SEP 85 : * g
0CT 85 : * g
NOvV 85 : * 4
DEC 85 : *
JAN 86 M *

FEB 86 M *
MAR 86 : * 4
APR 86 : *4+

MAY 86 @ * 4
JUN 86 : *
JUL 86 : *
AUG 86 : 4
SEP 86 : * 4

STATION: ~ PELO14+  LAYER: 2 ROW: 40
Water Level, Feet (NGVD)

234

COLUMN: 30

COLUMN: 31



STATION: Qccol1o0 LAYER: 2 ROW: 39 COLUMN: 33
‘Water Level, Feet (NGVD) |

JUN 86 : %4

SEP 86 : x4

STATION:  QCCO110 LAYER: 2 ROW: 39 COLUMN: 32
Water Level, Feet (NGVD)
-5 5 15 25 35 45 55

JUL 86 : *p
AUG 86 : e
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STATION:  QCC0O94+ LAYER: 2 ROW: 41

Water Level, Feet (NGVD)

APR 85 M %*
MAY 85 M *
JUN 85 M

JUL 85 :

AUG 85 :

SEP 85 :

OCT 85 :

NOV 85 : +
DEC 85 : +
JAN 86 M

FEB 86 : +
MAR 86 : +
APR 86 : + *
MAY 86 : + *
JUN 86 : *y
JUL 86 : *4
AUG 86 : * 4
SEP 86 : *t

* % % ¥ %
+

%* % ¥ ¥ ¥+

LAYER: 2 ROW: 40
Feet (NGVD)

STATION: =~ QCCO96+

Water Level,

R Fovernennn Foveinnnan Fovnennnns +..

APR 85 M *
MAY 85 M *
JUN 85 M *

JUL 85 : * 4
AUG 85 : *

SEP 85 : . *

OCT 85 : +*

NOV 85 : 4%

DEC 8 : + *

JAN 86 M *

FEB 86 : + *

MAR 86 : + *

APR 86 : + *

MAY 86 : *

JUN 86 : *4
JUL 86 : *4
AUG 86 : * 4
SEP 86 : *4
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COLUMN: 32

COLUMN: 32



STATION:

APR 85
MAY 85
JUN 85
JUL 85

b S
M *
M *
M

AUG 85 :
SEP 85 :

0CT 85
NOV 85
DEC 85
JAN 86
FEB 86

MAR 86 :
APR 86 :
MAY 86 :

JUN 86 :
JUL 86 :
AUG 86 :
SEP 86 :

STATION:  C-303

QCC098+ LAYER: 2 ROW: 40 COLUMN: 33

Water Level, Feet (NGVD)

%* % * %

LAYER: 3 _ROW: 41 , COLUMN: 35
Water Level, Feet (NGVD)
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STATION: C-688 LAYER: 3 ROW: 39
Water Level, Feet (NGVD)

5 15 25 35 45
Foverronns S I Fovornnnnn +..

APR 85 : + *

MAY 85 : + *

JUN 85 : + o *

JUL 85 : +%

AUG 85 : +*

SEP 85 : +%

OCT 85 : + *

NOV 85 : +*

DEC 85 : + ¥

JAN 86 : + *

FEB 86 : + *

MAR 86 : + O *

APR 86 : + *

MAY 86 : + *

JUN 86 : +*

JUL 86 : + %

AUG 86 : +*

SEP 86 : + *

STATION:  HE-557 LAYER: 3 ROW: 11

Water Level, Feet (NGVD)
8 18 28 38 - 48
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COLUMN: 40

55 65
....... Foiiieneeot
COLUMN: 45
58 68
....... Feoeiineeeot



STATION:  HE-559 LAYER: 3 ROW: 14 COLUMN: 46
Water Level, Feet (NGVD)

15 25 35 45 55 65 75
Fooeeieen Foeieinnns b L Feoesoeann Foveennnen Foeeieonon +

APR 85 *

MAY 85 *

JUN 85 *4

JUL 85 *4

AUG 85 *4

SEP 85 *

OCT 85 *

NOV 85 *

DEC 85 +*

JAN 86 +¥

FEB 86 *

MAR 86 *

APR 86 +¥

MAY 86 +*

JUN 86 *

JUL 86 *4

AUG 86 *

SEP 86 *

STATION:  HE-560 LAYER: 3 ROW: 14 COLUMN: 46

Water Level, Feet (NGVD)

16 26 36 46 56 66 76
L LR Fooieiean Fooeriienen I Foevsienen Fovrenennn +

APR 85 *4

MAY 85 *4

JUN 85 *4

JUL 85 *4

AUG 85 *4

SEP 85 *4

0CT 85 *4

NOV 85 *4

DEC 85 *4

JAN 86 *

FEB 86 *4

MAR 86 * 4

APR 86 *4

MAY 86 *

JUN 86 *4

JUL 86 *4

AUG 86 *4

SEP 86 *4
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STATION:

APR 85 :
MAY 85 :
JUN 85 :
JUL 85 :
AUG 85 :
SEP 85 :
0CT 85 :
NOV 85 :
DEC 85 :
JAN 86 :
FEB 86 :
MAR 86 :
APR 86 :
MAY 86 :
JUN 86 :
JUL 86 :
AUG 86 :
SEP 86 :

STATION:

L-1625 LAYER: 3 ROW: 21
Water Level, Feet (NGVD)

L-1853 LAYER: 3 ROW: 28
Water Level, Feet (NGVD)
12 22 32 42
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COLUMN: 36

COLUMN: 32



STATION:

APR 85 :
MAY 85 :
JUN 85 :
JUL 85 :
AUG 85 :
SEP 85 :
OCT 85 :
NOV 85 :
DEC 85 :
JAN 86 :
FEB 86 :
MAR 86 :
APR 86 :
MAY 86 :
JUN 86 :
JUL 86 :
AUG 86 :
SEP 86 :

STATION:

L-1907 LAYER:

Water Level,

15 25

L-1963 LAYER:

Water Level,

19 29

3 ROW: 10
Feet (NGVD)

3 ROW: 21
Feet (NGVD)
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COLUMN: 35

- COLUMN: 40



STATION:  L-1968 LAYER: 3 ROW: 16 COLUMN: 33
Water Level, Feet (NGVD)

11 21 31 41 51 61 71
Fovirnnnan R S Fovernnnnn . P P +

APR 85 : + *

MAY 85 : + *

JUN 85 : *4

JUL 85 : *4

AUG 85 : *y

SEP 85 : * +

OCT 85 : *

NOV 85 : *y

DEC 85 : *

JAN 86 : *

FEB 86 : *

MAR 86 : *4

APR 86 : +*

MAY 86 : +*

JUN 86 : + *

JUL 86 : * 4

AUG 86 : *4

SEP 86 : * 4

STATION:  L-1974 LAYER: 3 ROW: 17 COLUMN: 27

Water Level, Feet (NGVD)

9 19 29 39 49 59 69
Forinnnnns S N Forenennns Fovrennnnn Fovrrnnnnn Fovrrnnnn +

APR 85 *

MAY 85 *y

JUN 85 * 4

JUL 85 *y

AUG 85 %*

SEP 85 * 4

OCT 85 + *

NOV 85 *y

DEC 85 * 4

JAN 86 *i

FEB 86 * 4

MAR 86 * 4

APR 86 *4

MAY 86 *4

JUN 86 * 4

JUL 86 *4

AUG 86 * 4

SEP 86 *4
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STATION:

STATION:

L-1975 LAYER: 3 ROW: 9
Water Level, Feet (NGVD)
15 25 35 45

* % K Ok %
+

%
+ + + +

L-1977 LAYER: 3 ROW: 10
Water Level, Feet (NGVD)
16 26 36 46
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COLUMN: 33

COLUMN: 39



STATION:

APR 85 :
MAY 85 :
JUN 85 :
JUL 85 :
AUG 85 :
SEP 85 :
OCT 85 :
NOV 85 :
DEC 85 :
JAN 86 :
FEB 86 :
MAR 86 :
APR 86 :
MAY 86 :
JUN 86 :
JUL 86 :
AUG 86 :
SEP 86 :

STATIO

N:

L-2187 LAYER:

Water Level,

L-2190 LAYER:

Water Level,

3 ROW: 14
Feet (NGVD)

3 ROW: 12
Feet (NGVD)

244

COLUMN: 40

COLUMN: 24



STATION:  L-2192 LAYER: 3 ROW: 29
| Water Level, Feet (NGVD)
7 17 27 37 47

SEP 86 : 4 *

STATION:  L-2200 LAYER: 3 ROW: 10
Water Level, Feet (NGVD)
6 16 26 36 46
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COLUMN: 38

57 67
....... Foorrennadt
COLUMN: 42
56 66
....... Foovinnaot



STATION:  L-2215 LAYER: 3 ROW: 23 COLUMN: 41
Water Level, Feet (NGVD)

APR 85 : *

MAY 85 :  *4

JUN 85 : *

JUL 85 : * 4
AUG 85 : *
SEP 85 : *
OCT 85 : + *
NOV 85 : + *
DEC 85 : + *

JAN 86 : + *

FEB 86 : *

MAR 86 : * 4

APR 86 : 4%

MAY 86 : *+

JUN 86 : + *

JUL 86 : * 4
AUG 86 : *
SEP 86 : +%*

STATION: L-2216 LAYER: 3 ROW: 7 COLUMN: 30
Water Level, Feet (NGVD)

[N
[y
e
[00]
(=)}
+
* % % ¥

JUN 86 +
AUG 86 : +
SEP 86 : +
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STATION:  L-5648 LAYER: 3 ROW: 22 COLUMN: 28
Water Level, Feet (NGVD)

11 21 31 41 51 61 71
S P Fovrenenas Foveannnnn Fovenrnnnn Foveneanns Fovenrnens +

APR 85 : +*

MAY 85 : +*

JUN 85 : *

JUL 85 : *4

AUG 85 : *

SEP 85 : *y

0OCT 85 : *4

NOV 85 : * 4

DEC 85 : *t

JAN 86 :  *¢

FEB 86 : *4

MAR 86 : * 4

APR 86 : *

MAY 86 : = *+

JUN 86 :  *+

JUL 86 : - *+

AUG 86 : * 4

SEP 86 : *4

STATION: L-5664 LAYER: 3 -ROW: 31 COLUMN: 36

Water Level, Feet (NGVD)

3 13 23 33 43 53 63
Fovionnnns Fovienenna Fovrennens Fooveennns Fovvinenns Fovenenenn +

APR 85 + *

MAY 85 + *

JUN 85 + *

JUL 85 + *

AUG 85 + *

SEP 85 + *

OCT 85 + *

NOV 85 + *

DEC 85 + *

JAN 86 + *

FEB 86 + *

JUN 86 + *

JUL 86 + *
AUG 86 + %
SEP 86 + *
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STATION:

APR 85 :
MAY 85 :
JUN 85 :
JUL 85 :
AUG 85 :
SEP 85 :
OCT 85 :
NOV 85 :
DEC 85 :
JAN 86 :
FEB 86 :
MAR 86 :
APR 86 :
MAY 86 :
JUN 86 :
JUL 86 :
AUG 86 :
SEP 86 :

STATION:  L-741

L-5668 3 ROW: 31 COLUMN: 29
Water Level, Feet (NGVD)
4 14 34 44 54 64
e Forveennnn S Forrrnnnns A R +
+*
+ *
+ *
+ *
+*
+*
*
+*
*
*
+*
+*
+'k
+*
+ *
+ *
+*
*
3 ROW: 30 COLUMN: 27
Water Level, Feet (NGVD)
4 14 34 44 54 64
Forrrennnn Fovrrnnnns Fovrernons e Fovrinnnns Fovrrnnnns +
M .
T
+ *
+ *
+*
+ *
*
*
*
*4
*
*
*+
*
+*
+*
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STATION:  L-1418* LAYER: 3 ROW: 18 COLUMN: 38
Water Level, Feet (NGVD)
10 20 30 40 50 60 70

STATION:  L-1984* LAYER: 3 ROW: 28 COLUMN: 34
Water Level, Feet (NGVD)



STATION: L-1994* LAYER: 3 ROW: 22
Water Level, Feet (NGVD)
7 17 27 37 47

APR 85 : + *
MAY 85 : 4+ %

JUN 85 : %

JUL 85 : *
AUG 85 : *
SEP 85 : *
0CT 85 : %
NOV 85 : +
DEC 85 : + %

JAN 86 : + %

FEB 86 :  + *
MAR 86 : +o*
APR 86 : + %

MAY 86 : + ¥

JUN 86 : *
JUL 86 : *
AUG 86 : | * g
SEP 86 : *

STATION: - L-1998* LAYER: 3 ROW: 24
Water Level, Feet (NGVD)

250

COLUMN: 30

COLUMN: 32



STATION:  L-2186* LAYER: 3 ROW: 21
Water Level, Feet (NGVD)
9 19 29 39 49

APR 85 : *

MAY 85 :  *+

JUN 85 : *

JUL 85 : * ¢
AUG 85 : *4
SEP 85 : *4
OCT 85 : +*
NOV 85 : *
DEC 85 : *

JAN 86 : +*

FEB 86 : *4

MAR 86 : * o+
APR 86 :  *+

MAY 86 : * +

JUN 86 : * 4
JUL 86 : * 4
AUG 86 : * 4
SEP 86 : +*

STATION:  L-5649%  LAYER: 3 ROW: 26
Water Level, Feet (NGVD)
4 14 24 34 44

JUN 86 * 4
JUL 86 * 4
AUG 86 * o+
SEP 86 * 4

251

COLUMN: 40

59 69
....... P
COLUMN: 28

54 64
....... tooeiiaaalt



STATION:

APR 85 :
MAY 85 :
JUN 85 :
JUL 85 :
AUG 85 :
SEP 85 :
OCT 85 :
NOV 85 :
DEC 85 :
JAN 86 :
FEB 86 :
MAR 86 :
APR 86 :
MAY 86 :
JUN 86 :
JUL 86 :
AUG 86 :
SEP 86 :

STATION:

LAYER: 3 ROW: 14

Water Level, Feet (NGVD)

L-727*

20 30 40 50

L-729* LAYER: 3
Water Level, Feet (NGVD)

19 29 39 49

ROW: 21

252

COLUMN: 40

COLUMN: 36



STATION:  L-731* LAYER: 3 ROW: 29 COLUMN: 42
' Water Level, Feet (NGVD)

APR 85 : + *

MAY 85 : *

JUN 85 : + *

JUL 85 : +*

AUG 85 : +*
SEP 85 : + *
OCT 85 : + *
NOV 85 : + *

DEC 85 : + *

JAN 86 : + *

FEB 86 : + *

MAR 86 : * 4

APR 86 : + *

MAY 86 : + %

JUN 86 : LI
JUL 86 : *4

AUG 86 : *y
SEP 86 : + *

STATION:  LFM1305 LAYER: 3 ROW: 8 COLUMN: 21
Water Level, Feet (NGVD)
4 14 24 34 44 54 64

<~
>
=
(o]
o
+
* ok K %

>

o

[

(o]

(=]

+
% % % %

253



STATION:

APR 85 :
MAY 85 :
JUN 85 :
JUL 85 :
AUG 85 :
SEP 85 :
0CT 85 :
NOV 85 :
DEC 85 :
JAN 86 :
FEB 86 :
MAR 86 :
APR 86 :
MAY 86 :
JUN 86 :
JUL 86 :
AUG 86 :
SEP 86 :

STATION:

C-963 LAYER: 4 ROW: 35
Water Level, Feet (NGVD)
39 49 59 69

L-1058 LAYER: 4 ROW; 16
Water Level, Feet (NGVD)

254

COLUMN: 40

COLUMN: 13



STATION:  L-1111 LAYER: 4 ROW: 12
 Water Level, Feet (NGVD)

STATION: L-1116 LAYER: 4 ROW: 17
Water Level, Feet (NGVD)

COLUMN: 19

COLUMN: 15



STATION: L-1121 LAYER: 4 ROW: 21
Water Level, Feet (NGVD)

APR 85 : + *

MAY 85 : + *

JUN 85 : + *

JUL 85 : + *

AUG 85 : : + *
SEP 85 : +

0CT 85 : ¥y
NOV 85 : * +
DEC 85 : ‘ *4

JAN 86 : * +

FEB 86 : * +

MAR 86 : C ok +

APR 86 : * 4

MAY 86 : + *

JUN 86 : +

JUL 86 : + *
AUG 86 : +

SEP 86 : +*

STATION: L-1124 LAYER: 4 ROW: 22
Water Level, Feet (NGVD)

AUG 86 :
SEP 86 :

256

COLUMN: 24

COLUMN: 22



STATION:  L-1598 LAYER: 4 ROW: 22 COLUMN: 21
Water Level, Feet (NGVD)

APR 85 : + *

MAY 85 : + *

JUN 85 : + *

JUL 85 : * +
AUG 85 : * +
SEP 85 : * +
OCT 85 : : * +

NOV 85 : * 4

DEC 85 : + *

JAN 86 : + *

FEB 86 : * 4

MAR 86 : * . +

APR 86 : + *

MAY 86 : * 4

JUN 86 : +*

JUL 86 : *

AUG 86 : * +
SEP 86 : * 3

STATION:  L-1973 . LAYER: 4 ROW: 17 COLUMN: 27
Water Level, Feet (NGVD)

APR 85 : + *
MAY 85 : + *
JUN 85 : + *
JUL 85 : + *
AUG 85 : + *
SEP 85 : + *
OCT 85 : + *
NOV 85 : + *
DEC 85 : + *
JAN 86 : + *
FEB 86 : + *

MAR 86 : + *

APR 86 : + *

MAY 86 : + *

JUN 86 : +

JUL 86 : +

AUG 86 : +

SEP 86 : +

* % ok %
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STATION:  L-1983 LAYER: 4 ROW: 24
Water Level, Feet (NGVD)

=
=
<
o
[«))
+ + + +
*

STATION:  L-2212 LAYER: 4 ROW: 27
Water Level, Feet (NGVD)

258

COLUMN: 32

75 85
....... tooeeneiat
COLUMN: 17
46 56
....... oot



STATION: L-2640 LAYER: 4 ROW: 16 COLUMN: 20
Water Level, Feet (NGVD)

APR 85 : + *

MAY 85 : ' + %

JUN 85 : + *

JUL 85 : * +

AUG 85 : * + :
SEP 85 : * +
OCT 85 : * +
NOV 85 : * +

DEC 85 : + *
JAN 86 : + *

FEB 86 : + *

MAR 86 : * 4

APR 86 : * 4

MAY 86 : + *

JUN 86 : + *

JUL 86 : *

AUG 86 : *4

SEP 86 : * +

STATION:  L-2641 LAYER: 4 ROW: 19 COLUMN: 18
Water Level, Feet (NGVD)
-50 -40 -30 -20 -10 0

APR 85 : + *
MAY 85 : + *

JUN 85 : + *

JUL 85 : * +

AUG 85 : _ * +

SEP 85 : , * +
OCT 85 : * +

NOV 85 : * +

DEC 85 : +*

JAN 86 : : *

FEB 86 : * +

MAR 86 : * +

APR 86 : * 4

MAY 86 : *4

JUN 86 : * 4

JUL 86 : * 4

AUG 86 : * +
SEP 86 : * +



STATION:  L-2642 LAYER: 4 ROW: 22
Water Level, Feet (NGVD)

APR 85 : + *

MAY 85 : + *

JUN 85 : + *

JUL 85 : * +
AUG 85 : ' * +
SEP 85 : * o4
OCT 85 : * 4
NOV 85 : * 3

DEC 85 : + *
JAN 86 : + ¥
FEB 86 : *

MAR 86 : * 4

APR 86 : + *

MAY 86 : + *

JUN 86 : + *
JUL 86 : + %
AUG 86 : * 4
SEP 86 : *

STATION:  L-2643  LAYER: 4 ROW: 22
Water Level, Feet (NGVD)

JUN 86 : + ¥
JUL 86 : + ¥
AUG 86 : +*
SEP 86 : +*
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COLUMN: 17

16 26
....... LTSN, J
COLUMN: 14
48 58
....... oot



- STATION:

STATION:

L-2645 LAYER: 4 ROW: 16
Water Level, Feet (NGVD)

261

COLUMN: 11

18 28 38 48 58 68
Foeviieinn L (PP Ftoievsnens Foeovennen Foeevannns Fooeieiann +
+ *
*
+ *
+ *
+ *
+ *
+ *
+*
+*
+*
+*
+ *
+%
+ *
4+ %
+ %
+ *
+ *
L-2646 LAYER: 4 ROW: 7 COLUMN: 20
Water Level, Feet (NGVD)
21 31 41 51 61 71
oo Fevioennne b oo Foeeenenns +oeoiieen, +
+ *
+ *
+ *
*
+*
+ *
+ *
+ *
+ *
+ *
+ *
+ *
+ *
*
+ *
+ *
+ *
+ *



STATION:  L-2700 LAYER: 4 ROW: 13
Water Level, Feet (NGVD)
6 16 26 36

APR 85 : + *

- MAY 85 : 4%

JUN 85 : +*

JUL 85 : *

AUG 85 : + *
SEP 85 : + *
OCT 85 : +%
NOV 85 : +*
DEC 85 : + %
JAN 86 : 4%
FEB 86 : +*
MAR 86 : 4%
APR 86 : *

MAY 86 : +*
JUN 86 : + *
JUL 86 : +
AUG 86 : +
SEP 86 : +

STATION:  L-2820 LAYER: 4 ROW: 14
Water Level, Feet (NGVD)
7 17 27 37

APR 85 : +

MAY 85 : +

JUN 85 : +

JUL 85 : +

AUG 85 : +

SEP 85 : +

OCT 85 : +

NOV 85 : +

DEC 85 : +

JAN 86 : : +
FEB 86 : +

MAR 86 : +

APR 86 : + *
MAY 86 : + *
JUN 86 : + *
JUL 86 : + *
AUG 86 : + *
SEP 86 : + *

% % % F B %k N ¥ % ¥ % ¥
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COLUMN: 14

COLUMN: 7



STATION:  L-2821. LAYER: 4 ROW: 23 COLUMN: ‘10
Water Level, Feet (NGVD)
9 19 29 39 49 59 69

STATION:  L-4820 LAYER: 4 ROW: 13 COLUMN: 18 -
Water Level, Feet (NGVD)

263



STATION: L-5707 LAYER: 4 ROW: 15
Water Level, Feet (NGVD)
-8 2 12 22 32

APR 85 : *
MAY 85 : * +
JUN 85 : * 4
JUL 85 : * 4
AUG 85 : *
SEP 85 : *
OCT 85 : *4
NOV 85 : * 4
DEC 85 : 4+
JAN 86 : * 4
FEB 86 : * 4
MAR 86 : * 4
APR 86 : * +
MAY 86 : * +
JUN 86 : *4
JUL 86 : * 4
AUG 86 : *
SEP 86 : * 4

STATION:  L-735 LAYER: 4 ROW: 27
Water Level, Feet (NGVD)

JUN 86 : + *
JUL 86 : + *

SEP 86 : + *
264

COLUMN: 24

COLUMN: 25



STATION:  BBLM171 LAYER: 4 ROW: 35
Water Level, Feet (NGVD)

19 29 39 49 59
Fovrnennnn Foereenens Forernnans Foerenrnns +..

APR 85 * +

MAY 85 M *

JUN 85 *4

JUL 85 * 4

AUG 85 M *

SEP 85 M *

OCT 85 : * +

NOV 8 : * ¢

DEC 85 : * 4

JAN 86 : * +

FEB 86 : * +

MAR 86 : * +

STATION:  LFM2214 LAYER: 4 ROW: 8
Water Level, Feet (NGVD)

265

COLUMN: 27

69 79
....... Feevrieneot
COLUMN: 20
43 53
....... Foerreaeoat



STATION:  L-1993 LAYER: 4 ROW: 22
Water Level, Feet (NGVD)
9 19 29 39 49

APR 85 : ¥ *
MAY 85 : + *
JUN 85 :  + *
JUL 85 : * *
AUG 85 : + *
SEP 85 : + *
0CT 85 : ¥ *
NOV 85 : + *
DEC 85 : + *
JAN 86 : + *
FEB 86 : + *
MAR 86 : + *
APR 86 : + *

MAY 86 :  + *

JUN 86 : + *
JUL 86 : ¥ *
AUG 86 : + *
SEP 86 : + *

STATION:  L-2644 LAYER: 4 ROW: 20
Water Level, Feet (NGVD)

266

COLUMN: 30

COLUMN: 13



STATION:  L-2701 LAYER: 4 ROW: 15 COLUMN: 17
Water Level, Feet (NGVD)

STATION:  L-2702 LAYER: 4 ROW: 18 COLUMN: 19
Water Level, Feet (NGVD)

APR 85 : + *

MAY 85 : +*

JUN 85 : * 4

JUL 85 : * +

AUG 85 : * +
SEP 85 * +
OCT 85 : * +
NOV 85 : * +
DEC 85 : + *
JAN 86 : + *

FEB 86 : * 4

MAR 86 : * 4

APR 86 : + *

MAY 86 : + ¥

JUN 86 : * 4

JUL 86 : *

AUG 86 : * +
SEP 86 : * +



STATION:

APR 85 :
MAY 85 :
JUN 85 :
JUL 85 :
AUG 85 :
SEP 85 :
0CT 85 :
NOV 85 :
DEC 85 :
JAN 86 :
FEB 86 :
MAR 86 :
APR 86 :
MAY 86 :
JUN 86 :
JUL 86 :
AUG 86 :
SEP 86 :

STATION:

-41

APR 85 :
MAY 85 :
JUN 85 :
JUL 85 :
AUG 85 :
SEP 85 :
0CT 85 :
NOV 85 :
DEC 85 :
JAN 86 :
FEB 86 :
MAR 86 :
APR 86 :
MAY 86 :
JUN 86 :
JUL 86 :
AUG 86 :
SEP 86 :

L-2703 LAYER: 4 ROW: 20 COLUMN: 18
Water Level, Feet (NGVD)

L-581 LAYER: 4 ROW: 19 COLUMN: 16
Water Level, Feet (NGVD)
-31 -21 -11 - 9 19

PSP R PR oo+ ooooooooo +-6n ...... +.--&6oo.o+.&.iéo.k'.+

+ *



STATION: L-742 LAYER: 4 ROW: 21 COLUMN: 23
Water Level, Feet (NGVD)

STATION:  L-781 LAYER: 4 ROW: 15 COLUMN: 15
Water Level, Feet (NGVD)

JUL 86 : *
SEP 86 : *
269



STATION:

APR 85 :
MAY 85 :
JUN 85 :
JUL 85 :
AUG 85 :
SEP 85 :
0CT 85 :
NOV 85 :
DEC 85 :
JAN 86 :
FEB 86 :
MAR 86 :
APR 86 :
MAY 86 :
JUN 86 :
JUL 86 :
AUG 86 :
SEP 86 :

STATION:

30

+.

APR 85 :
MAY 85 :
JUN 85 :
JUL 85 :
AUG 85 :
SEP 85 :
OCT 85 :
NOV 85 :
DEC 85 :
JAN 86 :
FEB 86 :
MAR 86 :
APR 86 :
MAY 86 :
JUN 86 :
JUL 86 :
AUG 86 :
SEP 86 :

L-2292 LAYER: 5 ROW: 17 COLUMN: 27
Water Level, Feet (NGVD)
41 51 61 71 81 91
........ T T T E T T
*+
* 4+
+*
*
*4
*+
* o+
* o+
* +
* 4
* 4
* 4+
* +
+*
*.
*
*
* o+
L-2295 LAYER: 5 ROW: 30 COLUMN: 27
Water Level, Feet (NGVD)
40 50 60 70 80 90
........ I T T T TR,
+ *%*
+ *
+ *
+ *
+ *
%*
+*
+*
+ *
+‘ *
+*
+ *
+ *
*
+ *
+ *
+*
+*

270



STATION:  L-2310 LAYER: 5 ROW: 36

31 41 51 61 71 81 91
Foveerunns R R Fovereanns Fovennoans Fovrrnnnns +

APR 85 : + *

MAY 85 : + *

JUN 85 : +*

JUL 85 : + %

AUG 85 : + *

SEP 85 : *

0CT 85 : +*

NOV 85 : *4

DEC 85 : +*

JAN 86 : + *

FEB 86 : +*

MAR 86 :  +*

APR 86 : + *

MAY 86 : +*

JUN 86 : + *

JUL 86 : + %

AUG 86 : + *

SEP 86 : + *

STATION:  L-2311 - LAYER: 5 ROW: 21 COLUMN: 40

Water Level, Feet (NGVD)

47 57 67 77 87 97 107
P Foveeaanns Fovevennns R Foviernnnn R +

APR 85 +%

MAY 85 + *

JUN 85 + %

JUL 85 *

AUG 85 +*

SEP 85 *4

0CT 85 *

NOV 85 +*

DEC 85 +%

JAN 86 +%

FEB 86 + %

MAR 86 +*

APR 86 +*

MAY 86 +*

JUN 86 +*

JUL 86 *4

AUG 86 +*

SEP 86 *

Water Level, Feet (NGVD)

271

COLUMN: 29



STATION:  L-2313 LAYER: 5 ROW: 29
Water Level, Feet (NGVD)
47 57 67 77 87
Fovrrnennn Fovernnnns Fovrvennns Fovrrnnnnn +..
APR 85 : + *
MAY 85 : + *
JUN 85 : + *
JuL 85 : + *
AUG 85 : + *
SEP 85 : +*
OCT 85 : *
NOV 85 : *4
DEC 85 : *
JAN 86 : +*
FEB 86 : +*
MAR 86 : +*
APR 86 : + *
MAY 86 : + *
JUN 86 : +*
JUL 86 : +*
AUG 86 : *
SEP 86 : +*
STATION: = L-2319 LAYER: 5 ROW: 28
Water Level, Feet (NGVD)
43 53 63 73 83
: O Foenennnns S N Fovnennann +..
APR 85 *
MAY 85 *
JUN 85 *
JUL 85 *4
AUG 85 *
SEP 8 : * +
OCT 85 : *+

NOV 85 : * ¢
DEC 85 : *

JAN 86 : *+
FEB 86 :  *+
MAR 86 : *+
APR 86 : +*
MAY 86 : *
JUN 86 M *
JuL 86 M *
AUG 86 M *
SEP 8 M *

272

COLUMN: 42

97 107
vessesetioineesnne +
COLUMN: 34
93 103
....... Foereeneenst



STATION:

APR 85 :
MAY 85 :
JUN 85 :
JUL 85 :
AUG 85 :
SEP 85 :
OCT 85 :
NOV 85 :
DEC 85 :
JAN 86 :
FEB 86 :
MAR 86 :
APR 86 :
MAY 86 :
JUN 86 :
JUL 86 :
AUG 86 :
SEP 86 :

STATION:

L-2328 LAYER: 5 ROW: 7
Water Level, Feet (NGVD)

%* ¥ % % 4+

L-2341 LAYER: 5 ROW: 8
Water Level, Feet (NGVD)

273

COLUMN: 30

COLUMN: 24



STATION: L-2435  LAYER: 5 ROW: 20
Water Level, Feet (NGVD)
15 25 35 45 55

APR 85 : * 4
MAY 85 : * +
JUN 85 : *4
JUL 85 : Lk 4
AUG 85 : * 4
SEP 85 : * 4
OCT 85 : * 4
NOV 85 : * +
DEC 85 : * 4
JAN 86 : * +
FEB 86 : * +
MAR 86 : ¥ +
APR 86 : * +
MAY 86 : * =+
JUN 86 : *4
JUL 86 : * 4
AUG 86 : *4
SEP 86 : * 4

STATION: L-2524 LAYER: 5 ROW: 29
Water Level, Feet (NGVD)

SEP 86 : * 4
274

COLUMN: 20

COLUMN: 7



STATION:  L-2525 LAYER: 5 ROW: 23
Water Level, Feet (NGVD)
19 29 39 49 59

o
(@r]
o]
©
[,]

% % % % ok ok ¥ % ¥ %
+

STATION:  L-2526 LAYER: 5 ROW: 7
Water Level, Feet (NGVD)

34 44 54 64 74
S Foorennnns Forvevrnnns S +..

APR 85 + * ‘

MAY 85 + *

JUN 85 +*

JUL 85 +*

AUG 85 *

SEP 85 *

OCT 85 *

NOV 85 * 4

DEC 85 *4

JAN 86 *p

FEB 86 +*

MAR 86 : + *

APR 86 : + *

MAY 86 : + *

JUN 86 : +*

JUL 86 : +*

AUG 86 : *y

SEP 86 : *

275

COLUMN: 10

69 79
....... Ftorveeoeaont

COLUMN: 13
84 94



STATION:  L-2527 LAYER: 5 ROW: 14
Water Level, Feet (NGVD)

19 29 39 49 59
Foveiennns S AP Forvennn P +..

APR 85 : + *

MAY 85 : + *

JUINSB : + *

JUL 85 : + *

AUG 85 : + *

SEP 85 : + *

0CT 85 : +*

NOV 85 : + *

DEC 85 : +*

JAN 86 : +*

FEB 86 : + *
MAR 86 : + *
APR 86 : + *
MAY 86 : + *
JUN 86 : + *
JUL 86 : +
AUG 86 : + *
SEP 86 : +

STATION:  L-2528 LAYER: 5 ROW: 15
Water Level, Feet (NGVD)
22 32 42 52 62

+
APR 85 M *
MAY 85 : * +
JUN 85 : *
JUL 85 : * +
AUG 85 : *
SEP 85 : *
0CT 85 : * +
NOV 85 : * +
DEC 85 : * +
JAN 86 : * +
FEB 86 : * +
MAR 86 : * +
APR 86 : * +
MAY 86 : * +
JUN 86 : * +
JUL 86 : * +
AUG 86 : * +
SEP 86 : * +

276

COLUMN: 7

COLUMN: 16



STATION:  L-2530 | LAYER: 5 ROW: 10
Water Level, Feet (NGVD)
40 50 60 70 80

APR 85 : + *
MAY 85 : + *
JUN 85 : + *
JUL 85 : + %
AUG 85 : +
SEP 85 : +*
OCT 85 : +
NOV 85 : +
DEC 85 : +
JAN 86 : +
FEB 86 : +
MAR 86 : +
APR 86 : + *
MAY 86 : + *
JUN 86 : + *
JUL 86 : +
AUG 86 : + %
SEP 86 : +*

STATION:  L-2531  LAYER: 5 ROW: 9
Water Level, Feet (NGVD) |

APR 85 : + *
MAY 85 : ¥

JUN 85 : +*
JUL 85 : *
AUG 85 : + *
SEP 85 : + %
0CT 85 : + *
NOV 85 : + *
DEC 85 : + *
JAN 86 : + *
FEB 86 : *
MAR 86 : +*
APR 86 : *

MAY 86 : +*

JUN 86 : +*
JUL 86 : *
AUG 86 @ + *
SEP 86 : +*

277

COLUMN: 35

COLUMN: 40



STATION:

APR 85 :
MAY 85 :
JUN 85 :
JUL 85 :
AUG 85 :
SEP 85 :
OCT 85 :
NOV 85 :
DEC 85 :
JAN 86 :
FEB 86 :
MAR 86 :
APR 86 :
MAY 86 :
JUN 86 :
JUL 86 :
AUG 86 :
SEP 86 :

STATION:

APR 85 :
MAY 85 :
JUN 85 :
JUL 85 :
AUG 85 :
SEP 85 :
OCT 85 :
NOV 85 :
DEC 85 :
JAN 86 :
FEB 86 :
MAR 86 :
APR 86 :
MAY 86 :
JUN 86 :
JUL 86 :
AUG 86 :
SEP 86 :

L-585 LAYER: 5 ROW: 28
Water Level, Feet (NGVD)
32 42 52 62

L-590 LAYER: b ROW: 30
Water Level, Feet (NGVD)

18 28 38 48

278

COLUMN: 14

COLUMN: 10



STATION: L-652 LAYER: 5 ROW: 12
Water Level, Feet (NGVD)
38 48 58 68

o
(]
—
o]
o
. +
% % %k X ¥ F % % *

MAY 86 : +
JUN 86 :  +

[}
<
~
[0
()]
+
* % % %

SEP 86 : +

STATION: CC-A - LAYER: 5 ROW: 21
Water Level, Feet (NGVD)
13 23 33 43

279

COLUMN: 32

COLUMN: 13



STATION: CC-B LAYER: 5 ROW: 21
Water Level, Feet (NGVD)

8 18 28 38 48
EE P N R Fovnnnenns +..
APR 85 M * -
MAY 85 M *
JUN 85 M *
JUL 85 : *4
AUG 85 : +
SEP 85 : *y
OCT 85 : * 4
NOV 85 : * 4
DEC 85 : *
JAN 86 : *
FEB 86 : *y
MAR 86 : *
APR 86 : * +
MAY 86 :  * +
JUN 86 : v %
JUL 86 : +
AUG 86 : v *
SEP 86 : -
STATION: - CC-C LAYER: 5 ROW: 20

Water Level, Feet (NGVD)
9 19 29 39 49

280

COLUMN: 16
58 68
....... Foreeniniaat
COLUMN: i8
59 69
....... Foviosneost



STATION:

APR 85

- MAY 85 M
JUN 85 M
JUL 85 :

16

+
M

AUG 85 :
SEP 85 :
OCT 85 :
NOV 85 :
DEC 85 :
JAN 86 :
FEB 86 :
MAR 86 :
APR 86 :
MAY 86 :
JUN 86 :
JUL 86 :
AUG 86 :
SEP 86 :

STATION:

APR 85
JUN 85

JUL 85 :
AUG 85 :
SEP 85 :
OCT 85 :
NOV 85 :
DEC 85 :
JAN 86 :
FEB 86 :
MAR 86 :
APR 86 :
MAY 86 :
JUN 86 :
JUL 86 :
AUG 86 :
SEP 86 :

CC-D LAYER: 5  ROW: 16
Water Level, Feet (NGVD)

281

COLUMN: 18

26 36 46 56 66 76
......... TS T I, N R IR & P I I,
*
%
*
+ *
+ *
+ %
+ *
+ *
+ *
+ *
+ *
+ *
4%
+ *
+ *
+ *
+ *
+ *
cC-£ - LAYER: 5 ROW: 18 COLUMN: 15°
Water Level, Feet (NGVD)
11 21 31 41 51 61
........ S P R e EE R RN L SRR,
*
*
*
+ *
+ *
+ *
4 *
+ *
+ *
+ *
+ *
+ *
*
+ *
+ *
+ *
+ *
+ *



STATION: CC-F LAYER: 5 ROW: 16
Water Level, Feet (NGVD)
14 24 34 44 54

+
APR 85 M *
MAY 85 M *
JUN 85 M *
JUL 85 : + *
AUG 85 : + *
SEP 85 : + *
OCT 85 : + *
NOV 85 : + *
DEC 85 : + *
JAN 86 : + *
FEB8 : + *
MAR 86 : o+ *
APR 86 : * +
MAY 86 : + *
JUN 86 : + *
JUL 86 : + *
AUG 86 : + *
SEP 86 : + *

STATION: cC-G LAYER: 5 ROW: 19
Water Level, Feet (NGVD)
0 10 20 30 40
+

282

COLUMN: 18

64 74
....... LT AR,
COLUMN: 17
50 60
....... toveeeaon,t



STATION: CC-H LAYER: 5 "ROW: 18 COLUMN: 14
Water Level, Feet (NGVD)
4 14 24 34 44 54 64

STATION: CC-J ~ LAYER: 5 ROW: 18 COLUMN: 15
Water Level, Feet (NGVD)

APR 85 M

MAY 85 M . *
JUN 85 M

JUL 85 : +
AUG 85 : + *
SEP 85 : + *

OCT 85 : +

NOV 85 : + *

DEC 85 : + %

JAN 86 : +*

FEB 86 : *

MAR 86 : +*
APR 86 : * +

MAY 86 : *

JUN 86 : +*
JUL 86 : + *
AUG 86 : + *
SEP 86 : S

283



STATION: CC-K LAYER: 5 ROW: 20 COLUMN: 15
Water Level, Feet (NGVD)

APR 85 M *

MAY 85 M *
JUN 85 M *
JUL 85 : _ + *
AUG 85 : +

SEP 85 : + *
OCT 85 : +

NOv 85 : + *
DEC 85 : + *
JAN 86 : + *
FEB 86 : + %
MAR 86 : + *
APR 86 : *

MAY 86 : + *

JUN 86 : + *
JUL 86 : + *
AUG 86 : + *
SEP 86 : + *

STATION: cc-L LAYER: 5 ROW: 20 COLUMN: 15
Water Level, Feet (NGVﬁ)

APR 85 M *

MAY 85 M *
JUN 85 M *
JUL 85 : + *
AUG 85 : +

SEP 85 : + *
OCT 85 : + *
NOV 85 : + *
DEC 85 : + *

JAN 86 : + ¥
FEB 86 : + *
MAR 86 : + %
APR 86 : * +

MAY 86 : + *

JUN 86 : + *
JUL 86 : I
AUG 86 : + *
SEP 86 : + *

284



STATION:  L-2529 LAYER: 5 ROW: 26 COLUMN: 19
Water Level, Feet (NGVD)
20 30 40 50 60 70 80
Forrorinas Fovvorenas N S RN Fovenoanns +
APR 85 * 4
MAY 85 * +
JUN 85 *+
JUL 85 *t
AUG 85 *4
SEP 85 * 4
OCT 85 * 4
NOV 85 * 4
DEC 85 * 4
JAN 86 *4
FEB 86 * 4

MAY 86 *

JUN 86 +*
JUL 86 *
AUG 86 *4
SEP 86 *4

285
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