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Operations Manager
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Re:  Greenmeadows Wellfield Impacts Assessment Report

Dear Julie:

Enclosed are two copies of the above referenced report.
~ methods of investigation used at the wellfield along with the results and conclusions

The report details the

obtained. In addition, recommendations concerning the wellfield development,

operation, and monitoring are presented.

I was pleased to have the opportunity to work with the FCWC Greenmeadows and
technical staff. Please note that Missimer Division is available to provide additional
assistance during the permitting process if required. Feel free to contact me if you

have any questions or comments concerning the report.

Sincerely,

Wm. Scott Manahan
Hydrologic Engineer

WSM:gng

encls.

WORKS5/01-02481.00/GNG



[
A TABLE OF CONTENTS
5 Page
B LETTER OF TRANSMITTAL . ...\ttt i
= TABLE OF CONTENTS .. ... i e e et e e ii
| LISTOF FIGURES .. ...t o ittt iv
i LIST OF TABLES . . . . .. i e e e e e vii
SECTION 1. | CONCILUSIONS AND RECOMMENDATIONS ........... 1
A, Conclusions ........... ... il 1
[ B. Recommendations .......................... 3
SECTION 11 INFRODUCTION . ... .. . i i i e 5
j SECTION HI. SITE INVESTIGATION METHODS . .................. 7
A, WellConstruction ........................... 7
B. AquiferTesting .................. ... .. ..... 13
1. Sandstone Aquifer ..................... 13
2. Water-Table Aquifer . . ................... 17
SECTION IV. HYDROGEOLOGIC CONDITIONS .................. 21
A. Regional Description . .......... ... ... .. .. ... 21
B. Site Specific Conditions . .. ................... 23
- SECTION V. HYDRAULIC DATA ANALYSIS . .. ... ... .. .. ...... 25
L A.  Sandstone Aquifer .............. .. .. ... ..., 25
| B. Water-Table Aquifer ........................ 36
N SECTION VI. COMPUTER MODELLING AND IMPACTS
ASSESSMENT ...\ttt e e 43
A. Intreduction ............... ... ... ... 43

RPTS5/01-02481.00/GNG



—

SECTION Vil

SECTION VI

' APPENDICES

[

RPTS5/01-02401.00/GNG

TABLE OF CONTENTS - CONTINUED:

Page

B. FineGridModel ........................... 43

1. Introduction .......................... 43

2. Hydrogeologic Setting .. ................. 43

3. ConceptualMecdel . ..................... 45

4. Boundary Conditions and

MydraulicControls .. ................... 46

5. Model Designand Results .. .............. 46

C. RegionalModel ................ .. ... .... 55

1. Introduction ............... .. ... ...... 55

2. Hydrogeologic Setting . .................. 55

3. WeliPackage ......................... 55

4. Results............ .. ... ... . i 55

5. Modellmitation .............. ... .. .... 58

WELLFIELD OPERATICN AND MONITORING .. ........ 59
A.  Wellfield Operation . ...............covun.... 59

B. MonitoringPlan ............ ... .. .. ... .. ... 60

REFERENCES . ....... ... .. .. 63

GEOLOGISTS LOGS
TIME AND HEAD DATA
SLUG TEST ANALYSES
COMPUTER MODEL DATA

COoOm»

s



Figure
1I-1

if-1

Hi-2

IH-3

-4

-5

-6

-7

If-8

V-1

RPT5/01-02401.00/GNG

ST OF FIGURES

Description Page

MAP SHOWING THE: LOCATION CF
GREENMEADOWS WELLFIELD ................... 6

SITE MAP SHOWING THE WATER TREATMENT
PLANT SITE AND WELL LOCATIONS . ......... ... 8

CONSTRUCTION DETAILS OF SANDSTONE
AQUIFER OBSERVATION WELL LM-3870 ........... a9

{CONSTRUCTION DETAILS OF WATER-TABLE :
OBSERVATION WELL ILM-3871 .................. 11

SCHEMATIC DIAGRAM SHCWING CONSTRUCTION
DETAILS OF THE PIEZOMETERS RECENTLY
CONSTRUCTED AT GREENMEADOWS ;
WELLFIELD .. ... e e 12

BACKGROUND WATER LEVELS IN THE
SANDSTONE AQUIFER PRICR TO THE
SANDSTONE AQUIFER APT ... ... ... L. 15 =

BACKGROUND WATER LEVELS IN THE
WATER-TABLE PRODUCTION ZONE PRIOR
TO THE SANDSTONE AQUIFERAPT ... ........... 16

BACKGROUND WATER LEVELS iN THE
WATER-TABLE PRODUCTION ZONE PRIOR
TO THE WATER-TABLE APT .. ... ... ... ... .... 18

BACKGROUND WATER LEVELS IN THE UPPER
WATER-TABLE PRIOR TO THE WATER-TABLE
APT 19

DIAGRAM SHOWING THE LITHOLOGIES
AND AQUIFER LOCATIONS IN SOUTHERN LEE
COUNTY ... e e 22

LOGARITHMIC PLOT OF DRAWDOWN VS.
TIME FOR SANDSTONE AQUIFER OBSERVATION
WELLLM-3870 ... ... ... i e 26



L

Figure
V-2

V-6

V-7

V-10

V-11

V-12

VI-1

RPTS/01-02481.00/GNG

LIST OF FIGURES - CONTINUED:

Description Page

" LOGARITHMIC PLOT OF DRAWDOWN VS. TIME

FOR SANDSTONE AQUIFER PRODUCTION
WELLNO. 1. ...

LOGARITHMIC PLOT OF DRAWDOWN VS. TIME
FOR SANDSTONE AQUIFER PRODUCTICON
WELLNO. 4. ... ... .

SEMI-LOG PLOT OF DRAWDOWN VS. TIME
IN OBSERVATION WELLLM-3870 ................

SEMI-LOG PLOT OF DRAWDOWN VS. TIME
INPRODUCTION WELL SS#1 ...................

SEMI-LOG PLOT OF DRAWDOWN VS. TIME
IN PRODUCTION WELL. SS#4 .. ... ... e

DRAWDOWN IN THE SHALLOW WATER-TABLE
AQUIFER DURING THE SANDSTONE AQUIFER

RECOVERY !N THE SHALLOW WATER-TABLE
AQUIFER AFTER THE SANDSTONE AQU!FER

APT ......... e e e

DRAWDOWN IN THE WATER-TABLE AQUIFER
OBSERVATION WELL LM-3871 DURING
THE WATER-TABLEAPT ......... ... ... ... ....

DRAWDOWN IN WATER-TABLE AQUIFER
PRODUCTION WELL #3a DURING THE
WATER-TABLE APT . ... ... .. . it

SEMI-LOG PLOT OF DRAWDOWN VS TiME
IN OBSERVATION WELL LM-3871 ................

SEMI-LOG PLOT OF DRAWDOWN V8. TiME
INPRODUCTIONWELL #3a ....................

MAP SHOWING WELLFIELD AND WETLAND
AREAS . ... .. . e

28
29

30



Figure
VI-2

Vi-3

Vi-4

VI-5

VI8

vi-7

Vii-1

RPTS/01-02481.00/GNG

LIST OF FIGURES - CONTINUED:

Description Page

LOCATION OF ACTIVE WELLS IN
WATER-TABLE AND SANDSTONE AQUIFERS
PERIOD 1 ... .. 51

LOCATION OF ACTIVE WELLS IN
WATER-TABLE AND SANDSTONE AQUIFERS

PERICD2 ...... . 52

CONTOUR OF DRAWDOWN IN THE
WATER-TABLE AQUIFER AT THE END
OFSODAYS . ... . e 53

CONTOUR OF DRAWDCWN IN THE
SANDSTONE AQUIFER AT THE END

OF Q0 DAYS .. . i e e 54
COMPUTED WATER-TABLE HEAD WITH
PROPOSED 1897 WITHDRAWALS . . .............. 56. 3
COMPUTED SANDSTONE HEAD WITH
PROPQSED 1897 WITHDRAWALS ................ 57
MAP SHOWING WELLFIELD AND LOCATIONS
OF MONITOR WELLS AND THE STAFF GAUGE . . .. .. 61

vi



-

-

—

L

Vi1

vi-2

VI-3

FPT5/01-02491.00/GNG

LIST OF TABLES

Description Page

- CONSTRUCTION DETAILS OF THE RECENTLY

COMPLETED TEST WELLS AND PIEZOMETERS
AT GREENMEADOWS WELLFIELD ............... 14

AQUIFER HYDRAULIC COEFFICIENTS CALCULATED
FCR THE SANDSTONE AQUIFER ...... e 33

AQUIFER HYDRAULIC COcFFICIENTS OF THE
WATER-TABLEAQUIFER .................. ... A2

SUMMARY DATA OF AQUIFER

PARAMETERS USED INMODEL ... .............. 47

WATER-TABLE WELLS, CELL LOCATION
AND WELL CAPACITY ... ... i 48

SANDSTONE AQUIFER WELLS, CELL
LOCATION AND WELL CAPACITY .. .............. 49

vii

g,
At



. CONCLUSIONS AND RECOMMENDATIONS

in order o address questions regarding potential for impacts to wetlands in and
-around the Greenmeadows Wellfield, a program of aguifer hydraulic testing and
computer simulation of drawdown due to wellfield withdrawal was conducted. Based
on that study the foliowing conclusions and recocmmendations are given.

A. Conclusions

1)  Two significant water bearing units termed the Water-Table and Sandstone
Aquifers are present within the upper 200 feet of sediments beneath the project
site. The Water-Table aquifer is comprised of iwo sub-units at the wellfisld. A
clayey sand layer is present from land surface to approximately five to ten feet
in depth. Beneath the surficial sands lies a highly permeable limestone unit. Thea:
aquifer is considerad a semi-unconiingd system. A thick sequence of very Iowr‘“’
permeability clay ssparates the Water-Table Aquifer from the underlyingi
Sandstone Aquifer, The Sandstone Acuifer is comprised of a heterogeneousy:
mixture of limestone, sandstone, sand, shell, and clay. This aquifer is well
confined by low permeability sediments both above and below.

2} An aquifer performance test (APT) was conducted on the Sandstone Aquifer at
the Greenmeadows Wellfield water treatment plant site. Calculated transmissivity
vaiues ranged from 23,300 gpd/ft to 65,500 gpd/ft. Storage coefiicient values
ranged from 1.05 x 107° t0 2.80 x 107*. Leakance values ranged from 1.10 x 107
to 1.65 x 107 gpd/ff. The values used for computer modeiing puUrposes &re:

Transmissivity = 30,000 gpd/ft
Storage = 1.5 x 10°¢
Leakance = 2.9 x 107 gpd/ff

RPT5/(-02481.00/GNG 1
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5)

6)

An aquifer perforrnance test (APT) was also conductad on the Water-Table

. Aquiifer at the Greenmeadows Welifield Water Treatment Plant site. Calculated
- transmissivity values ranged from 1,600,000 gpd/ft to 3,234,000 gpd/it. Specific

yield values could not be determined from the test data, however, a value 0f 0.15
was estimated based on the site geology. The values used for computer
modeling purposes are:

Transmissivity = 1,500,000 gpd/ft
Specific Yield = 0.15

A numerical computer modsl was developed to simuiate the Water-Table and
Sandstone Aquifers beneath the project site. The model uiilizes a fine grid of
varizbly spaced flow cells and aquifer coefficients determined from on-site
testing. The mode! was constructed in a quasi-three dimensional fashion with

three layers separated by leakance terms. The water-table aquifer is separated -+

into two layers to account for the large difference in hydraulic conductivity

between the upper and lower part of the aquifer. in addition, the Lee County 3-D

Model developed by the South Florida Water Management District (SFWMD) was. ' 4

used to assess the wellfield impacts on a ragional level.

Computer hydraulic modeling results indicate that the requested allocation of
12.0 MGD can be withdrawn from the Water-Table and Sandstone aquifers at the
site without causing adverse impacts to the environment or other permitted

users.

A monitoring program is currently in effect at the wellfield. Water levels are
measured in the production wells, two Sandstone Aquifer monitor wells, and at
one staff gage. In addition, the United States Geological Survey (USGS)
monitors water levels in three wells at the water treatment plant site.

RPTS/01-02481.00/GNG 2
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1)

4)

5)

B. -Recomrnendations

The Florida Cities Water Company should praceed with the proposed wellfield
expansion of 10 additional wells tapping the Water-Table and Sandstone
aquifers. The wells should be constructed as shaliow and deep welf pairs north
and east of the water treatment plant at the locations shown on Figure Vi-1 of
this report.

The existing and proposed wells should be opsrated on & rotational basis with

approximately 1/2 to 2/3 of the wells running at any one time. The rotational

schedule will be operated to meet demands and minimize bumpage impacts. A

deséripzion of the proposed welifield operation is given in Section Vi of this

report.

A test hole should be drilled prior to production well consiruction at each of the
proposed well sites. An on-site hydrogeologist should collect cuttings for
lithologic analysis and recommend casing depths and completion techniques#

4
aT%
=

based an site specific geologic conditions. Open hole or screened completions

may be used dspending upon formation characteristics.

Step-drawdown specific capacity testing of newly constructed production wells

should be conducted. Pump sizing and setting depihs can be determined based

on results of the specific capacity testing and analysis of interference

drawdowns.

The existing monitoring program at the wellfield should be expanded and
updated to obtain additional data. Electronic water level sensing and recording
devices should be installed in wells tapping both the Sandstone and Water-Table
aquifers. These devices provide accurate water level measurements at user

RPT5/01-02481.00/GNG 3
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- specified time intervals.  The proposed monitoring plan is described in Section
Vil of this report.

RPTS/01-02491.00/GNG 4



fl.  INTRODUCTION

ViroGroup, Inc./Missimer Division was authorized by Florida Cities Water Company
(FCWC) in December, 1992 to conduct a hydrogeonlogic study to assess impacts due
to groundwater withdrawals from the Greenmeadows Wellfield. The study was
required to address sufficiency questions raised by the South Florida Water
Management I:C)jjstrict (SFWMD) during. the water use permit renewal/modification
process. The wellfield presently consists of 27 existing wells completed into the Water-
Table and Sandstone Aquifers located in South Lee County as shown on Figure 11-1.
Ten additional wells are proposed to expand the wellfield capacity. The scope of the
prbject included the following: 1) Construction of piezorneters and observation wells
into the appropriate aquifers, 2) Detailed aquifer testing in both the Water-Table and
Sandstone aquifers for determination of relevant aquifer parameters, 3) Development
of a 3-dimensional groundwater flow model of the aquifer system beneath the wellfield,
4) Determination of optional withdrawal scenarios to minimize impacts while
maximizing yield, and 5) Preparation of a report detailing results of the investigation
with recommendations made as necessary. The uttirate goal of the in{?estigation was
to provide support documentation to aid in permitting water use at the wellfield. The
jollowing report details the testing procedures and modeling techniques used during
the investigation and the results obtained.

RPTS/01-02481.00/GNG 5
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ili. SITEINVESTIGATION METHODS

in order to ohtain site specific lithclogic data and provide a detailed hydraulic analysis
of the sediments underlying the Greenmeadows Wellfield, it was necessary to
construct two test wells and three shallow piezometers at the site. In addition, aquifer
performance testing was reqL:ired to obtain the pertinent aquifer h})draulic coefficients.

A.  Well Construction
A well was completed into the sandstone aquifer at the water treatment plant site near

Sandstone Aquifer Production Well #2 as shown on Figure [H-1. Well LM-3870 was
constructed on January 26, 1983 to assess site specific hydrologic conditions and for

use as an observation well during aquifer performance testing. Construction of the

well was supervised by a Missimer Division hydrologist who collected formation
samples for lithologic analysis. A geclogist's log of the sediments encountered during
drilling is included in Appendix A.

The mud rotary method wés used to advance an 8-inch diameter borshole to a depth
of 200 feet below land surface. A section of 4-inch diameter, 0.030" slot schedule 40

PVC screen, 100 feet long was placed in the hole followed by 100 feet of 4-inch
diarster schedule 40 PVC well casing. The screened section was then gravel packed

“with 6-20 sand to approximately 10 feet above the top of the screen, Compressed air

was used to develop the well until the produced water was relatively clear and free of

sediments.

After air development was completed, the casing annulus was grouted with portland
cement from the top of the gravel pack material to land surface using the tremie pipe
method. Constructicn details of the Sandstone Aquifer cbservation well (LM-3870) are

shown on Figure lii-2.

RPTS/01-02491.00/GNG 7
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-An additional observation well (LM-3871) was installed irr the Water-Table Aquifer
production zone at the water treatment plant site near Water-Table Production Well

#3b at the location shown on Figure Ill-1. This well was also constructed utilizing the
mud rotary method. An 8-inch diameter borehole was driiied to a depth. of 20 fest
below land surface. A 4 7/8" diameter hit was then used to driill to a total depth of 46
feet below land surface. Twenty fest of 4-inch diameter schedule 40 PVC casing was
placed in the borehole with a rubber packer at the bottom to form a seal. Alr
development was used to remove drilling mud and cuttings from the Wei!. After air

_development was completed, the casing annulus was grouted from bottom to land

surface using the tfremie pipe method. A schematic diagram showing construction
details of the well is provided as Figure 1ii-3.

Two shallow piezometers were installed adjacent to weil LM-3871. These piezometars

were constructed to determine the degree of separation between the upper and lower .
part of the water-table aquifer. One of the piezometers was designated P-1 and was &
completed in the upper part of the water-table aquifar. The screened section exterds: %15}
from 2 to 7 feet below land surface and is located within the claysy sand layers #
present above the lower limestone unit. This piezometer was constructed to show the*
effects on the water-table caused by pumpage from the lower portion of the water-
table aguifer. The cther piezometer, designated P-2, was completed with blank pipe
driven approximately 1 /2' foot into the clayey sand unit present beneath the site. This
piezometér was constructed for slug testing purposes to determine the vertical
hydraulic conductivity of the semi-confining unit. A diagram showing construction
details of the piezometers is included as Figure Ili-4.

A shallow piezometer (P-3) was constructed approximately 38 feet southeast of
sandstone aquifer production well #2. This piezometer was constructed to determine
what effect pumpage from the sandsione aguifer has on the water-table. The
.. piezometer was constructed to a depth of 5 feet below land surface with 1 1/2-inch
diameter schedule 40 PVC pipe and one foot of slotted pipe at the bottomn.

RETS/01-02481.00/GNG 10
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Consiruction detaiis are included on Figure li-4. Construction details of the wells and
piezcmeters installed for this investigstion are surnmarized in Table Hii-1.

B. Aguifer Testing
1. Sandstone Aquifer

An aquifer performance test (AFT) wes conducted on the Sandstone Aguifer at the
water treatment plant site. Wellfleld pumpags was stabilized to the extent possible and
all production wells within 1.5 miles of the test site were shut down approximately 28
hours prior to starting the test. Other production wells were pumped as steady as
possible during the entire background and APT period. Bacikground water levels were
monitored in both the sandstone aquifer and water-table aquifer production zones after.

stabilizing welifield pumpage. Down to water lavels were referenced to NGV roughl a5,
by measuring the height of the casing top above land surface which is at elevation 25
feet NGVD based on tha topographic map of the area. Electronic dsia foggers?-;%é%
coupled to pressure transducers were used to measure and record the backgroundsy
water levels as well as drawdown and recovery during the APT, The data are inciuded

in Appendix B. Graphs showing background water level changes in each aquifer prior

to the test are included as Figures lil-5 and lll-8. Inspection of Figure lil-5 shows that

ihe potentiornetric surface of the Sandstone Aquifer rose rapidly and then approached
aquilibrium after wellfield pumpagé was stabilized. The characteristic shape of the
curve indicates that water levels were recovering in the aquifer after pumpage naar the

test site had ceased. Complete recovery of water levels in the aquifer was not
pessible due to time constraints. Water levels in the Water-Table Aquifer exhibited a
slow generally decreasing trend prior to the Sandstone APT. A water level decline of
approximately 0.12 feet was noted in the 24 hours prior to starting the test. This
decling is attributed to evapotranspiration.

RPT5/01-02491.00/GNG 13
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TABLE IXz-i. CORSTRUCTION DBTAILS OF THE RECENTLY COMPLETED
TEST WELLS AND ?IEZOMETERS AT GREENMEADOWS WELLFIELD
WELL DIAMETER TOZAL DEFTH CASED DEPTH FINIBH AQUIFER “
(inches) {feet) {fset)
| et SR U St SR B Soloedod SR —— _
ru—n_——m—ﬂ-n-p— ---—-—-—--——--—-——-—-—....._..__. R s T T ]
; - LM-387C 4 200 104 0.030" SLOTTED PIPE SANDSTONE
LM-3871 4 46 20 QPEN HOLE WATER-TABLE
P-1 4 2 Q.030" SLOTTED_PIPE WATER-TABLE
P--2 & & 5.5 DRIVEH INTO FORMATICON WATER-TABLE
P-3 1.5 5 4 0.030" SLOTTED PIPE WATER-TABLE
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The Sandstone Aquifer APT was started at 5:45 PM on January 29, 1993. The existing
Sandstone Aquifer production well #2 was used as the test/production well and
pumped at a continuous rate of 630 gpm for 7100 minutes. A vertical shaft turbine
production pump was used to make withdrawals and flow measurements were made
by viewing the flowmeter. Discharged water was piped to the treatment plant through
the existing distribution network. Drawdowns in the aquifer were rnonitored in three
primary observation wells. Sandstone Aquifer monitor well L M-3870 and Sandstone
Aquifer production well #1 are located 145 feet and 860 feet respectively from the
test/production well and are shown on Figure lll-1. Water levels were also menitored
in Sandstone Aquifer production well #4 which is not shown on the figure but is
located 1836 feet due east of the test/production well. In addition, water levels were
monitored in shallow piezometer P-3 located 38 feet southeast of the test/production
well as shown on Figure HlI-1. This piezometer was monitored to determine the effect

of Sandstone Aquifer pumpage on the water-tabie surface.

Recovery of water levels in the aquifer was monitored for 14 hours after stopping™
pumpage. The background, drawdown, and recovery data collected for the test was:
transferred to a computer and plotted for analysis. Analysis of the data is discussed
in Section V of this report.

2. Water-Table Aquifer

An aquifer performance test was also conducted on the Water-Table Aquifer at the
water treatment plant site. Wellfield pumpage had been stabilized previously for the
Sandstone Aquifer APT. All production wells within 1 mile of the test site were shut
down 24 hours before starting the Water-Table Aquifer APT. Background water levels
were monitored in both the Water-Table production zone and the upper part of the
water-table aquifer for six hours prior to starting the APT. Plots showing the water
level changes are included as Figures II-7 and HlI-8. Inspection of both figures

RPT5/01-02481.00/GNG 17
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indicates that water levels were slowly decreasing at a rate of roughly 0.01 foot per
hour. This decline is attributed to evapotranspiration.

The Water-Table Aquifer APT was started at 4:00 PM on February 4, 1993. Water-
Table Aquifer production well #3B was used as the test/production weli and pumped
with a vertical shaft turbine pump at a continuous rate of 480 gpm for 5300 minutes.
Discharged water was piped away from the test area to the water treatment plant
through the existing raw water lines. Flow rate was checked periodically throughout
the test by observing the flowmeter. Drawdowns in the aquifer were monitored in well
o LM-3871 and production well #3A. These wells are located 71 fest and 340 feet

respectively from the test production well. Water levels in the upper part of the water-
P table aquifer were monitored in piezometer P-1. The relative positions of the wells and

piezometers are shown on Figure Ili-1. Data loggers and pressure transducers were

L oami,
iavd

- again used to measure and record the water level data.

1 Upeon completion of pumpage, water ievel recovery in the aquifer was monitoredkin
( well #3A for 44 minutes. Data collected for the test were downloaded from the data
loggers to a computer and then plotted for anaiysis.

Instantaneous injection "slug" tests were conducted at the water treatment plant site
|' ; to further define the shallow aquifer hydraulic characteristics. The slug tests were

conducted on piezometers P-1 and P-2. The data obtained were used to determine
! values for both the vertical and horizontal hydrauiic conductivity of the upper

sediments.

L RPTS/01~02491.00/GHG 20
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iV. HYDROGEOLOGIC CONDITIONS
A.  Regional Description

Nurnerous investigations of the geology and hydrology of the area surrounding the
Greenmeadows Wellfield have been conducted by the U.S. Geological Survey, Scuth
Fiorida Water Management District, and various consultants including Missimer
Division. The description provided herein is a compilation of information obtained from
these sources. A reference section has been provided at the end of this report.

Hydrogeology
The shallow geologic section beneath central Lee County is quite complex as it is an
inhomogensous mixture of carbonate and clastic sediments. However, several
regionally extensive stratigraphic units can be delineated within thevipper 200 feet. .
A generalized stratigraphic column of the sediments underlying scauthém Lee County
is provided as Figure {V-1. A brief descrigtion of the geoclogic section follows. -

The Pamlico Sand is the uppermost unit encountered beneath central Lee County.
It occurs over most of the area and reachas a thickness of up to 35 feet in some
locations. It is a late pleistocene deposit' comprised primarily of fine to medium
grained quartz sand. The unit frequently contains silt and clay deposits as well as
organic material par-tic,uiarl.y in the upper part of the unit near land surface.

Beneath the surficial sands fies the- Tamiami Formation. This farmation is comprised
primarily of sandy limestone which frequently contains abundant shell, coral, and other
constituents. The unit has a thickness ranging from 20 to more than 50 feet in central
Lee County and often is very permeable due to the vuggy nature of the rock caused
by secondary sclutioning. This unit forms the productive portion of the water-table

aquifer.

RPT5/01-02491.00/GNG 21
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A low permeability clay unit within the Pesce River Formation underlies the Tamiami
Formation and marks the top of the Hawthorn Group. This unit is referred to as the
Cape Coral Clay and is typically a green clay or dolosilt layer with variable amounts

- of quartz sand and phosphate. Thickness of the unit varies from appreximately 30 to

80 feet in central Lee County. The low permeability of this unit provides confinement

for the underlying sandstone aquifer.

A heterogeneous mixture of sandy limestone, sandstone, sand, shell, and clay lies
beneath the Cape Coral Clay member. The thickness of this unit is guite variable in
Lee County ranging from less than 40 feet to over 100 feet. The Sandstone Aduifer
is comprised of permeable sediments within the L_ehigh Acres sandsione member of
the Peace River Formation. The productivity of the aquifer varies greatly depending

upon lithology and aquifer thickness.

Beneath the Sandstone Aquifer lies a unit comprised of highly phosphatic iowg
permeability clay and dolosilt layers that represent the base of the Peace River#

 Formation. This unit forms the underlying confining unit beneath the Sandstoned -

Aquifer.
B. Site Specific Conditions

The geologic and hydrologic conditions at Greenmeadows were determined by
constructing two test weils (LM-3870 and 1.M-3871) at the water treatrnent plant site,
The well locations are shown on Figure Ili-1 and geologist's logs of sediments

encountered during drilling are included in Appendix A.

The geologic sequence encountered during test well drilling was found to be generally
similar to the regional description provided. The Pamlico Sand unit varied in thickness
from'5 to 7 feet in the test wells. The unit was comprised of low permeability clayey
sand and organics with minor sandstone lenses encouniered at a depth of 3 to 4 feet.

RPT5/01-02491.00/GNG 23



|

The Tamiami Formaticn was encounterad below the Pamilico sand and extended to
depths of 45 and 46 fest below land surface in the test wells. The primary lithclogy
of this unit was a hard, light gray, fossiliferous, sandy limestone. The vuggy nature
of the rock provides a high permeability.

A 55 feet thick sequence of dense graen clay was encountered beneath the limestone
unit. Fine phosphate was a common ancillary component along with minor amounts
of sand, shell and limestone fragments. The apparent permeability of this unit is very

low.

A gray, sandy limestone layer with occasional shell was encountered from
approximatsly 100 to 145 feet below land surface. The unit exhibited good moldic
porosity and had a medium to high apparerit permeability. The majority of production
from the Sandstone Aquifer wells probably occurs within this layer. e

The final sequence encountered during test well drilling was a hetsrogensousd
sequence of clay, sandstone, marl, and limestone layers which extend to a depth ol
200 feet below land surface. These layers have a low apparent permeability.

APTS/01-02484.00/GNG 24



- V. HYDRAULIC DATA ANALYSIS

A.  Sandstone Aquifer

Analysis of _the data collected during the aguifer performance test conducted on the
F sandstone'a_quifer was accomplished using the method deveioped by Cooper (1953).
_' Logarithmic plots of time vs. drawdown were construcied using data from the three
. primary observation wells. No unusuai boundary conditions were noted on the graphs
. which are included as Figures V-1 through V-3. The picts were compared to the
appropriate type curves and match points were obtained. The data wers substituted
into the following equations to obtain the aquifer coefficients of Transmiissivity, Storage,
{ and Leakance.

; T= _1148_ Q L{uwv (1)
5

( S=__ Tt (2
( 1.87 F (1/u)

f where,

] T = transmissivity (gpd/ft)
Q = pumping rate (gpm)
. - § = drawdown (fest)
L {u,v) = curve function
{1/u) = curve function
- S = storage coefficient, dimensionless
L. t = time (days)
r = distance from pumped weli (feet)
, r/b = curve function (=2v)
L L = Leakance (gpd/it’)

- Additional analysis was conducted with the rmethod developed by Jacob (1952) using
{ semi-logarithmic plots of drawdown vs. time which are included as Figures V-4 through
V-6. A straight line segmant is selected frcm each plot for this method and the

AFTS/01-0240'.00/CGNG 25
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P,

change in drawdown between one log cycle is determined and substituted into
equation (4) to determine fransmissivity. Storage cosfficient values are determined
utilizing equation (5). Leakance values cannot be determined with this method.

T=_264Q {4)
As
S =_Tio (5)
4790 P
where,

- As = Head difference betwsen log cycles (feet)
to = time at zero drawdown {minutes)

A summary of the hydraulic coefficients calculated for the Sandstone Aquifer at the site
is given in Table V-1. The values obtained using each of the two methods are

relatively similar.

The response in shallow water-tabie piezometer P-3 during the Sandstdne Aquifer APT
is shown in Figure V-7. The piezometer was completed into the u;ﬁper part of the
water-table aquifer at distance of 38 feet from the test/production weli. Moderate
normal water level fluctuations due to daily évapotranspc:ration patterns were noted
until approximately 5200 minutes into the test at which point a rapid decline in water
levels occurred. This drawdown is attributed to agricuitural pumpage in the farm field
located adjacent to the water treatment plant site on the south side. Recovery of
water levels in the shallow water-table was monitored after terminating pumpage ahd
is shown on Figure V-8. The figure shows that water levels increased approximately
0.2 feet before stabilizing. It is concluded that the Sandstone Aquifer pumpage from
well #2 has a potential drawdown effect of up to 0.2 feet on the water-table aquifer in
the immediate vicinity of the well site. |
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TABLE V-1.

" AQUIFER HYDRRULIC COEFFICIENTS -

"FOR THE SANDSTONE AQUIFER

LALCULATED

,[ WELL TRANSMISSIVITY STORAGE __II
L -_ (GPD/FT) COEFFICIENT |  (GPD/FT’) (ez»n/m __)_ |
LM=-3670 23,300 1.24 x 107 1.10 x 10
ss #1 26,700 1.60 x 10 1.44 x 10°
ss #4 48,000 2,80 x 10% 1.65 x 107

TABLS/01-02491.TAB/GNG
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- Il WELL TRANSMISSIVITY STCRACE ] LEARKANCE*

| e | _(GPD/FT) | COEFFICIENT I
IM-3870 24,600 T 105 x 107 | N/
88 #1 32,800 1.67 x 10”-"’?3" N/
| ss #4 65,500 2.15 x 107 /A

‘L}'AKBHCE VALUES CANNOT BE DETERMINED U’FILIZING THIS METHOD.
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B.  Water-Table Aquifer

Anelysis of the aquifer performance test data from the Water-Table aquifer was
accomplished utilizing the method developed by Boutton (1853). Logarithmic plots of
time vs. drawdown were constructed using data from the two primary observation
wells LM-3871 and #3A. The plots, shown on Figures V-9 end V-10, were compared
to the appropriate type curves and match poirits between the observed data and type
curves were obtained. The match point data were used along with the measured flow
rate in the following equation to determine the aquifer transmissivity.

T = _114.6 Q W(u) )
]

where,
T = transmissivity (gpd/ft) -
Q = pumping rate (gpm) e
W(u) = curve function -
s = drawdown (fest)

‘Although the test was run for a total of 5300 minutes; an anomaious condition

occurred at approximately 1000 minutes into the test which effectively terminated the
coliection of useful data. The additional drawdown noticed in the observation wells
was most likely due to agricuttural pumpage in adjacent farm fields. Infermitient rainfall
aiso occurred later in the test which caused water levels to recover. Useful data were
not collected for a suificient period of time to obtain specific yield values. However,
a conservative value of 0.15 is estimated for the site based on the geologic conditions

present.

Additional analysis with the method deveioped by Jacob (1952) was conducted to
confirm the transmissivity values obtained using the curve matching method. Semi-
logarithmic plots of drawdown vs. time were constructed for wells LM-3871 and #3A
and are included as Figures V-11 and V-12. Equation (4) was used to calculate
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1_4' FIGURE V—-11. SEMI-LOG PLOT OF DRAWDOWN ve TIME IN OBSERVATION WELL LM--3871.
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transmissivity values for both wells. The hydraulic coefficients determined from aquifer

- performance testing of the Water-Table Aquifer at the site are summarized in Table V-

2. Inspection of the table indicaies that both of the analytic metheds yielded similar

resuits.

Water levels in the upper part of the water-table aquifer were monitored in piezometer

P-1 during the Water-Table Aquifer APT. This zons was monitored to assess the
degree of separation between the upper and iower parts of the water-table aquifer that
is provided by the clayey sand deposits. Review of the tire and head data does -
indicate a significant degree of separation within the aquifer. For example after 10
minutes of pumpage during the APT a drawdown of C.40 feet was rescorded in
production zone monitor well LM-3871 while only 0.09 feet of drawdown was noted in
piezometer P-1 which is located approximately the same distance from the pumped
weil. Similarly, after 100 minutes of pumping, well LM-3871 experienced 0.47 feet of
drawdown while only 0.34 feet of drawdown was measured in P-18 The delayed
response to pumpage in the upper sediments indicates that the wat%"r—table -aquifer
gxhibits the characteristics of & semi-unconfined system at the water ffeaiment piant

site.

The data collected from the instantaneous injection "slug" tests performed at the site
were analyzed to assess the hydraulic characteristics of the shallow sediments. The
data from piezometer P-1 were analyzed using four different methods. - The analysis
resuits are included in Appendix C. A value for horizontal hydraulic conductivity of 2.6
feet/day was selected based on the slug test results and observed geologic
conditions. This represents the upper six t¢ seven feet of sediments at the treaiment
plant site which is comprised primarily of clayey sands. The vertical hydraulic
conductivity value obtained was roughily one order of magnitude smaller at 0.265
ft/day. This value was determine from the slug data obtained from piezometer P-2.
The analysis method utilized is included in Appendix C.
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TAELE V2.

AQUIFER HYDRRULIC COEFFICIENTS OF THE
WATER-TABLE AQUIFER

WELL
. {GPD/ T} .

TRANSMISSIVIUTY SPECIFIC YIELD*
= Bt e e — m.i
TM~3871 1,600, 000 G.15 |
_#3a 3,120,000 , {

TRENSMISSIVITY

SPROIPIC YIELDY

—-mﬁi%%m_==mmmﬁﬁnfm:m4 )
i[ 1 M~3E71 1,700, 00 0,15 w]j
|
| #3A 3,234, 000 0.15 I,

*VALUES ESTIMATED

TABLS/01-(2401. TAB/GNG
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Vi. . COMPUTER MODELILING AND IMPACTS ASSESSMENT

A, Introduction

Two numerical models were developed to examine both the local and regional impacts
of the requested 1997 withdrawals. The major objectives of the modeling effort are:
1.  To determine drawdown at on/off-site wetlands resulting from projected
. 1897 withdrawals from the Greenmeadows welifield, and
2. To determine the regional scale effect of the additional withdrawals.
A fine grid model to simulate water-table and Sarnidstone aguifer response at and close
to the Greenmeadows wellfield was developed to investigate impact to o_n~sité
wetlands. A larger scale simulation was done using the SFWMD Lee County model
to examine regional effect of the proposed increased withdrawal rates.

- B. Fine Grid Model

1. Introduction
To examine drawdown in the water-table and Sandstone aquifers resuiting from

- increased withdrawals at the Greenmeadows wellfield, a three dimensional finite

difference mode! of the wellfield and its vicinity was developed. Variable cell wicths
were used with smaller grid cells near wells or areas of anticipated rapid head
changes. A discussion of the hydrologic seiting and modeling considerations are
provided in this section.

2. Hydrogsologic Setting
The shallow aquifer system at the Greenmeadows wellfield is made up of two
significant aquifers, the water-table and the Sandstone aquifer. These have been

. described in Section IV of this report. Several wetland sites occur throughout the

project area where the water-table intercepts the ground surface; these are shown in

Figure VI-1.
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3. Conceptual Model

A quasi three dimensional model of the project site was developed. The major
aquifers were represented by a three layer model. The top two layers represent the
water-table while the third model layer represents the Sandstone aquifer. A thin clayey
sand deposit separates the two water-table layers. The Sandstone aquifer is
separated frorn the water-table aquifer by a leaky confining bed. The quasi three-
dimensional model represents the confining clay layers by a leakance term- obtained
by dividing the vertical hydraufic conductivity of the confining beds by their respective
thickness.

Hydraulic properties of each of the model layers are assigned based on results
obtained from aquifer performance tests conducted at the water treatment plant site
located at the western end of the wellfield. Test procedures and results are described
in Sections Il and V of this report.

A specific yield of 0.15 is assumed for the water-table aquifer. This value was
estimated based on the geology of the site and is considered a conservative estiritate
as it falls within the lower range of specific yield typically observed for unconfined
aquifers. The choice of a higher value for the specific yield would result in reduced
drawdown for similar withdrawal rates.

The water-table aquifer was represented by two layers, a relatively tight shallow
surface layer underlain by a more permeable production zone. Hydraulic conductivity
of 2.6 ft/day and average thickness of 6 feet were assigned for the upper water-table
aquifer. Hydraulic conductivity of the water-table production zone was 5012.5 ft/day
with layer thickness of 40 feet. The total water table transmissivity used in the model
was 1,500,000 gpd/ft. This is slightly less than the lower test result presented in
section V. The hydraulic connection between the two layers of the water table aquifer
is controiled by the thin, clayey sand deposit that separates them. The leakance
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specified in the model is vertical hydraulic conductivity, k,, divided by the thickness of

the low permeability deposits. A leakance of 0.396 gpd/i is used in the model.

For the Sandstone aquifer, a uniform transmissivity of 4010 f#/day is applied.
Storage in the Sandstone aquifer was determined from on-site aquifer performance
test data. The computed storage ranged from 1.23 x 10° to 2.8 x 10™*, Sandstone
storage of 1.5 x 107 is used in the model. Sandstone leakance values determined
from on site testing ranged from 1.1 x 10™* gpd/ff to 1.65 x 107° gpd/if. A value of
2.9 x 107 gpad/i® was used in the model. Table VI-1 shows a summary of the aquifer
parameters used in the model. ‘

4. Boundary Conditions and Hydraulic Controls
Rock pits are represented in the model by the river package which allows recharge
to the aquifer or drainage from the aquifer depending on the water level within the pits:-
and the head in the aquifer. |

Core model area extends 1 mile around the well field. No flow boundaries are applied:
at the model perimeter located 1.5 miles beyond the core model area. The no-flow
boundaries result in drawdown estimates which are slightly higher than is expected
especially within the immediate vicinity of the boundary.

5. Model Design and Results

The U.S. Geological Survey modular three-dimensionai finite difference groundwater
flow code, MODFLOW, was used to generate the model of the project site. A 79 x 31
variably spaced grid was superimposed over the site and is included in the appendix
as Figure D1. Cell widths vary from 200 feet to over 1 mile; with the smalier celis
corresponding to well locations and areas where rapid changes in head are
anticipated. The larger cells are used at the boundaries and at areas where head
change is less rapid. Withdrawal from wells were from layers two and three,
corresponding to the lower portion of the water-table aquifer and the Sandstone
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TABLE Vi-1.

SUMMARY DATA OF AQUIFER PARAMETERS USED IN MODEL

MODEL LAYER K (ft/day) Thickness sY, Vecont
(feet) S (/day)
Layer 1 2.6 6 0.15, *
Upper water-tabie
I
clayey Sand unit * * * 0.053
Layer 2 5012.5 40 0.1500, *
l.ower water-table i - 0.0005,
Hawthorn confining bed * * % 3.9x10°
|
T (it /day)
:Layer 3
Sandstone 4010 - 0.00015, *
No flow boundary

a: specific vield, used by mods! when 'aquifer is unconfined

b: storage coefficient used by model when aquifer is confined
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TABLE Vi-2.

WATER-TABLE WELLS, CELL LOCATION AND WELL CAPACITY

ROW | COLUMN | PRODUCTION | WELL ACTIVITY
NUMBER | NUMBER | CAPACITY | NUMBER
(Gpm) PERIOD 1 | PERIOD 2
l 21 9 150 WELL 1D v
N 12 150 WELL 2A /
u 20 12 150 WELL 3A v
21 12 150 WELL 3B v
" 23 17 150 WELL 4A v
23 23 150 WELL 5A v
23 29 230 WELL BA v v
23 35 150 WELL 7A v
H 23 41 230 WELL 8A v s
| 2 47 230 WELL 9A s v’
I 23 53 230 WELL 10A v v
23 59 230 WELL 11A v v
23 65 230 WELL 12A / v
23 71 150 WELL 13A /
15 9 150 WELL 15A - v
9 9 150 WELL 16A v
9 17 150 WELL 17A /
9 23 150 WELL 18A v
9 29 150 WELL 19A v
(- _
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TABLE Vi-3.

SANDSTONE AQUIFER WELLS, CELL LOCATICN AND WELL CAPACITY

ROW | COLUMN | PRODUCTI|  WELL ACTIVITY
NUMBER | NUMEBER ON NUMBER
| CAPACITY PERIOD 1 | ‘PERIOD 2
__ _ (gpmn) _
21 9 500 WELL 1 /
N 12 500 WELL 2 ; v
| 12 500 WELL 3 v
| 23 17 500 WELL 4 v I
23 23 500 WELL 5 v v
23 29 500 WELL 5 ’
23 35 500 WELL 7 v
| 23 41 500 WELL 8 v v
23 47 500 WELL 9 ’
23 53 500 WELL 10 v
23 59 500 WELL 11 Y v
23 65 500 WELL 12 /
23 71 500 WELL 13 v
15 500 WELL 15 v v
9 500 WELL 16 /
9 17 500 WELL 17 v
9 23 500 WELL 18 y v
9 29 500 WELL 19 ’
RPT5/01-02421.00/GNG 49
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aquifer. Well locations were representad by well celis with specified withdrawal rates
listed in tables VI-2 and VI-3.

Aquifer response to withdrawels for a 20 day period was simulated. The following
assumptions were made and incorporated into the model.
1. Thereis no recharge from pracipitation over the project arsa during the 90
day modeling period. |
2. Suriace water featuras within the study area are represented as river cells
(in the MODFLOW river package) and would serve as source or drains
depending on the head within the adjacent model cells. )

Ten stress periods were ussd to simulate the 90 day withdrawal scenario.
Withdrawals were alternated between weils such that different wells were active in
succeassive stress periods. Figures VI-2 and VI-3 show location of active wells in
successive stress periods. This method was used to most realisticallyzsimulate the
welifield pumpage. The withdrawal capacity of the welifield exceeds -@ﬁe requested

allocation so wells can be used interrittently, 4

A total production of approximately 12 MGD was simulated from the two aquifers.
Maximum drawdowns of less than a foot were observed for the water-table aquifer,
and less than 60 feet for the Sandstone aquifer. Figures VI-4 and VI-5 show the
contour of drawdown in the water-table aquifer and the Sandstone aguifer resulting
from the withdrawal rates shown in Tables VI-2 and VI-3. The model output file
showing the drawdown within each model cell is provided in Appendix D.

Based on the model results, it is clear that less than 1 foot of drawdown is observed
at the water table as a result of the projected 1997 withdrawal rates.
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C.  Regional Model!

1. Introduction
The SFWMD three dimensional finite difference Lee County model (Bower et al. 1990)
was used to determine the regional effect of additional withdrawals from the
Greenmeadows wellfield. Cumulative impacts were assessed by running the model
with the proposed 1997 maximum daily withdrawal rate from Greenmeadows.

2. Hydrogeologic Setting
The steady state SFWMD model of Bower et al. (1990) was used with no modification
to the aquifer parameters. The well package was however modified té achieve the
modeling objective. The modifications to the well package are described below.

3. Well Package
Well package used for this study was generated by the planning department of the
SFWMD and represents the 1990 withdrawals from l.ee County. The withdrawals
corresponding to the Greenmeadows well field were modified to showproposed 1897
withdrawais from the Greenmeadows wellfield. The 1997 withdrawals are identical to
those used in the fine grid model.

4. Resuits
The computed steady state piezometric surface for the water-table and Sandstone
aquifer based on proposed 1997 Greenmeadows withdrawals are shown in Figures

VI-6 and VI-7.
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8. Model Limitation
While the regional model! provides a good tool for assessing the far-field impact of the
proposed increased withdrawals from the study area, we suggest caution in the
Aénterpretati_on of the regional mode! results based on the foliowing aitributes of the
model. |
o The model grid cells have a 1 x 1 mile dimensions. Computed piezometric
heads aré‘ thus averaged over a one square mile cell and veriations at a
smaller resolution are unrecoverable by the model.
® Future withdrawals from other wellfields within the County are not
represented. The computed heads do not take into- account potential
increased withdrawals for other users. |
We recommend use of the fine grid modal for determining aquifer response to the
1897 withdrawals at and close to the wellfieid.
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Vil. WELLFIELD OPERATION AND MONITORING
A.  Welifield Operation

The impacts associated with pumpage from the Greenmeadows Wellfield were
simulated with a numerical computer model as described in Section VI of this report.
Numerous scenarios were run using various puimping rates and withdrawal locations.
A withdrawal scenario was determined that yielded minimized impacts and was
practical for implementation. A description of the wellfield scheduling follows.

In order to supply the maximurn demand of 12 MGD projected for 1997 a combination
of Sandstone Aquifer and Water-Table Aquifer withdrawals will be required.
Approximately 70 to 75% of this pumpage will be from the Sandstone Aquifer and 25
to 30% will be from the Water-Table Aquifer. Presently, there are 13 production wells -
tapping the Sandstone Aquifer and 14 production wells tapping the Water-Table
Aquifer. The proposed wellfield expansion would include constructing 5 additional -

wells into each aquifer.

Sandstone Aquifer wells will be pumped at a rate of approximately 500 gprn each with

- roughly one haif to two thirds.of the wells operating at any given time. Production will

be cycled to the inactive wells approximately every 7 to 10 days. Cycling the wells will

help to minimize impacts.

The Water-Table Aquifer wells will also be cycled to minimize impacts. Withdrawals
will vary in these wells from 150 gpm to 230 gpm. Greater withdrawal rates are
specified for wells located distant from wetland areas. In addition some of the wells
(#'s BA, BA, SA, 10A, 11A, 12A) will be run continuously and not included in the
cycling. These wells are again located distant from wetland areas.
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The prapés.ed wellfield scheduling was determined based on results of computer
‘simulations of anticipated drawdown impacts due to maximum day usage for 90 days
‘without recharge. Actual wellfield scheduling will vary based on demand and
- monitoring data.. 1t is likely that withdrawals from less than half the wells will be |

required to meet average day demands. Withdrawals from certain wells are restricted
based on water levels observed at staff gauges placed in on-site wetland arsas. The
wellfield scheduling utilized will need to comply with limiting conditions stipulated on

the water use permit and will be conducted to minimize impacts.

B. Monitoring Plan

Water level manitoring is currently being conducted in the vicinity of the
Greenmeadows Wellfield. The United States Geologicai Survey (USGS) monitors water
levels in three wells located at the southwest corner of the water treatment plant s,
The wells, numbered L-1983, L-18¢8, and L-1999 tap the Upper (Mid) Hawtho,
Sandstone, and Water-Table aquifers respectively. The Sandstone Aguifer wellis. -
equipped with a recorder that takes hourly water level measurements. The other t##5 -

wells are monitored monthly by USGS staff. Locations of the welis are shown on-

Figure HI-1.

Florida Cities Water Company personnel monitor two Sandstone Aquifer weils on a
monthly basis. Well FCWC #1 is located adjacent to Alico Road approximately one
mile south of the water treatment plant site. Well FCWC #2 is located approximately
1/2 mile west of the water treatment plant on the south side of Reeve's Road. These
wells were originally equipped with continuous water level recorders. However, only
monthly water measurements have been made for the past several years. The well
locations are shown on Figure VIi-1. In addition, static and pumping water levels in
the production wells are measured monthly. -
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- The water treatment plant personnst also take readings from a staff gauge located in

the western part of the wellfield niear well site #4 as shown on Figure Vil-1. Pumpage
from Water-Table Aquifer wells at sites 1 through 4-is restricted based upon the staff
gauge readings. During the dry ssason (November * to May 31) pumpage is allowed
only when water leveils exceed 22.86 fest NGVD. During the wet season pumpage is
allowed when water levels exceed 25.47 feet. An additional staff gauge is proposed
for installation between weil sites 11 and 12. This gauge had not been installed as of
March 1, 1993.

The following recormmendations concerning wellfield monitoring should be considered
to improve the effectivenes.s of the monitoring program. An electronic data logger
should be installed in one or both of the Florida Cities Water Company Sandstone
Aquifer monitor wells. These devices accurately measure water levels at intervals
specified by the installer and can be pla'ced inside the wells for security and protégtion.::.
from the elerenis. Water lave! data can be transferred directly from the data I&gger
to a computer for submittal to regulating agencies or for data analysis. The watetievel ..

~data can be used to evaluate wellfield performance and identify potential probléms. - -

An additional data logger should be installed in either a new or existing Water-Table
Aquifer monitor well. Placing a shallow water-table aquifer monitor well between well
sites 11 and 12 in lieu of the proposed staff gauge would enable water level
measurements when levels fall below land surface. The location of this well should be
approved by SFWMD staff. The.data from this well can be used in conjunction with
the existing staff gauge data to assess wetland hydroperiod duration.
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DEPTH (feet)

0

10

12

b
\D

45

79

99

109

139

2

10

12

19

45
79

99

109

119

139

145

GEOLOGIST'S 1LOG OF WELL LM-3870

DESCRIPTION

SAND, LIGHT OLIVE GRAY (5Y 5/2), FINE,
WELL SORTED, CLAYEY, OCCASIONAL ORGANICS.

SAND, DARK YELLOWISH ORANGE (10YR 6/6),
FINE,WELL SORTED, CLAYEY, SANDSTONE LENSE
AT 3 FEET.

LIMESTONE, YELLOWISH GRAY (5Y &/1), SOFT,
VERY SANDY, COMMON SHELL.

LIMESTONE, VERY PALE ORANGE {(10YR 8/2)},.
HARD, WELL INDURATED, SANDY, OCCASIONAIL
SHELL.

LIMESTONE, VERY PALE ORANGE (10YR 8/2),
SOFT TO MEDIUM HARD, SANDY, ABUNDANT
SHELL.

LIMESTONE, YELLOWISH GRAY (5Y 8/1), HARD,
WELL INDURATED, MICRITIC MATRIX,
OCCASTON2AL SHELL.

LIMESTONE, LIGHT GRAY (N7), SCFT, MARLY,
COMMON SHELL.

CLAY, DUSKY YELLOW GREEN (5GY 5/2),
PHOSPHATIC, MINOR SHELL AND LIMESTONE.

CLAY, GRAYISH OLIVE GREEN (5GY 3/2),
HIGHLY PHOSPHATIC, MINOR SHELL AND
LIMESTONE.

LIMESTONE, YELLOWISH GRAY (5Y 7/2),
MEDIUM HARD, SANDY, CASTS AND MOLDS,
OCCASIONAL SHELL.

LIMESTONE, LIGHT OLIVE GRAY (&Y 5/1),
MEDIUM HARD, SANDY, MOLDIC, VUGGY,
OCCASIONAL SHELL.

LIMESTONE, YELLOWISH GRAY (SY 7/2), SOFT
TO MEDIUM HARD, FRIABLE, SANDY, CASTS AND
MOLDS, COMMON SHELL.

LIMESTONE, AS ABOVE.

TABLS5 /01--02451.L0G/GNG
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DEPTH (feet)
145 - 150
150 - 155
155 - 175
175 - 190
190 - 195

- 200

195

GEOLOGIST'S LOG OF WELL IM-3370

CONTINUED:

DESCRIPTICGN

CLAY, OLIVE GRAY (5Y 3/2), PHOSPHATIC,
COMMON LIMESTONE AND SHELL FRAGMENTS.

SANDSTONE, LIGHT OLIVE GRAY (5Y 5/2),
HARD, WELL INDURATED, FINE GRAINED, CLAY
INTERBEDDED.

CLAY, GRAYISH OLIVE GREEN (5GY 3/2),
FINELY PHOSPHATIC, COMMON SHELL
FRAGEMENTS .

CLAY, YELLOWISH GRAY (5Y 8/1), FINELY
PHOSPHATIC, MINOR SHELL AND LIMESTONE
INTERBEDDED.

LIMESTONE, YELLOWISH GRAY (5Y 8/1), SOFT,
FRIABLE, MARLY, CAST AND MOLDS, FINLEY
PHOGPHATIC CLAY INTERBEDDED.

CLAY, YELLOWISH GRAY (5Y 8/i), SOFT,
STICKY, OCCASIONAL LIMESTONE AND SHELL
FRAGMENTS.

TABL5/01-02491.L0OG/GNG
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o

19

29

2

19

29

46

GEQLOGIST'S LOG OF WELL LM-3871

DESCRIPTION

=

SAND, LIGHT OLIVE GRAY (5Y 6/2), FINE,
WELL SORTED, CLAYEY, COMMON ORGANICS.

SAND, GRAYISH ORANGE (10YR 7/4), FINE,
WELL SORTED, CLAYEY, MINOR SANDSTONE
LENSES.

SAND, YELLOWISH GRAY (5Y 7/2), VERY FINE
TO FINE, WELL SORTED, CLAYEY.

SANDSTONE, YELLOWISH GRAY (5Y 7/2} TO
LIGHT GRAY (N7), HARD, WELL INDURATED,
MEDIUM GRAINED, COMMON SHELL.

LIMESTONE, VERY PALE ORANGE (10YR 8/2},
VERY HARD, WELL INDURATED, MINOR SHELL.

LIMESTONE, GRAYISH ORANGE (10YR 7#4) TO
LIGHT GRAY (N7), MEDIUM HARD, CASTS AND
MOLDS, VUGGY, COMMON SHELL, TRACE MARL.

TABL5/01-02491.LOG/GNG
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BACKGROQUND WATER LEVELS IN THE WATER-TABLE AQUIFER
- PRODUCTION ZONE PRIOR TO THE SANDSTONE AQUIFER APT

L Ll

B

TIME HEAD TIME HEAD
(MINUTES) (FEET) (MINUTES) (FEET)

0 0.13 675 0.121
15 0.13 690 0.111
30 0.13 705 0.115
45 0.13 720 0.115
60 0.13 735 0.115
75 0.13 750 0.118
90 0.13 765 0.111
105 0.13 780 0.102
120 0.13 795 0.099
135 0.13 810 0.105
150 0.13 825 0.105
165 0.13 840 6.105
180 0.13 855 0.11
195 0.13 870 0.099
210 0.127 885 0.096
225 0.124 900 0.096
240 0.124 915 0,092
255 0.124 930 G.08¢9
270 0.121 945 0.086
285 0.124 960 0.092
300 0.124 975 0.089
315 0.127 950 0.083
330 0.127 1005 0.089
345 0.124 1020 0.08
360 0.118 1035 0.074
375  0.121 1050 0.083
390 0.118 1065 0.08
405 0.127 1080 0.067
420 0.124 1095 0.074
435 0.124 1100 0.067
450 0.127 1125 0.067
465 0.13 1140 0.067
480 0.127 1155 0.055
495 0.13 1170 0.042
510 0.127 1185 0.061
525 0.127 1200 0.074
540 0.13 1215 0.064
555 0.127 1230 0.055
570 0.124 1245 0.048
585 0.124 1260 0.064
600 0.13 1275 0.036
615 0.13 1290 0.07
630 0.13 1305 0.051
645 0.121 1320 0.058
660 0.124 1335 0.007
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(MINUTES)
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105
120
135
150
165
1890
195
210
225
240
255
270
285
300
315
330
345
360
375
390
405
420
435
450
465
480
495
510
525
540
555
570
585
600
615
630
645
660
675

BACKGROUND. WATER LEVELS IN THE
SANDSTONE AQUIFER PRICR TO THE

SANDSTONE AQUIFER APT

TIME
{MINUTES)

690
705
720
735
750
765
780
795
810
825
840
855
a70
235
900
215
830
S45
560
975
290
1005
1020
1035
1050
1065
1080
1095
1110
1125
1140
1155
1170
1185
1200
1215
1230
1245
1260
1275
1290
1305
1320
1335
1350
1365

—— v 2}

5.856
5.913
6.9232
5,964
7.001
7.034
7.085
7.091
7.103
7.154
7.167
7.192
7.224

7.23
7.281
7.319
7.357
7.375
7.389
7.427
7.452
7.465
7.522
7.535
7.554
7.535
7.624
7.6058

At
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1380
1395
1410

BACKGROUND WATER LEVELS IN THE
SANDETONE RQUIFER PRIOR 7C THE
SANDSTONE AQUIFER APT

7.637 ' - 1425 7.8687
7.662 1440 7.7707
7.668 1455 7.726



-PRAWDOWN IN OBSERVATION WELL ILM~3870
DURTING THE SANDSTONE AQUIFER APT
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TIME " HEAD TIME HEAD
(MINUTES) (FEET) (MINUTES) (FEET)
0.0100 0.577 2,.5000 11.982
0.0133 0.603 3.0000 12.576
0.0166 0.615 3.5000 13.095
0.0200 0.653 4.0000 13.492
0.0233 0,692 4.5000 13.867
0.0266 0.742 5.0000 14.145
0.0300 0.806 5.5000 14.417
0.0333 0.882 6.0000 14.689
0.0500 1.339 6.5000 14.892
0.0666 1.872 7.0000 15.113
0.0833 2.368 7.5000 15.315
0.1C00 2.818 8.0000 15.505
0.1166 3.211 8.5000 15.688
0.1333 3.548 29,0000 15.827
0.1500 3.827 9.5000 16.030
0.1666 4.061 10.0000 16.144
0.1833 4.252 12.0000 16.706
0.2000 4.417 14.0000 17.123
0.2166 4,575 15.0000 17.484
0.2333 4.740 18.000C 17.79%9
0.2500 4.898 20.0000 18.096
0.2666 5.044 22.0000 18.355
0.2833 5.216 24.0000 18.595
0.3000 5.368 26.0000 18.804
0.3166 5.520 28.0000 18.993
0.3333 5.672 ..30.0000 19.183
0.4166 6.294 - 32.0000 19.335
0.5000 6.845 34.0000 19.499
0.5833 7.307 36.0000 19.663
0.6666 7.700 38.0000 19.796
0.7500 8.055 40.0000 19.941
0.8333 8.372 42.0000 20.080
0.9166 8.670 44,0000 20.174
1.0000 8.949 46.0000 20.320
1.0833 9,214 48.0000 20.440
1.1666 9,449 50.0000 20.560
1.2500 9.677 52.0000 20.667
1.3333 9.886 54.0000 20.768
1.4166 10.095 56.0000 20.831
1.5000 10.279 58.0000 20.964
1.5833 10.449 60.0000 21.065
1.6666 10.627 62.0000 21.166
1.7500 10.772 64.0000 21.235
1.8333 10.931 66.0000 21.336
1.9166 11.083 68.0000 21.425

2.0000

11.228

70.0000

21.494
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72.0000
74.0000
76.0000
78.0000
80.0000
$2.0000
84.0000
86.0000
88.0000
90.0000
92.0000
94.0000
96.0000
58.0000
100.000
110.000
120.000
130.000
140.000

150.000

160.000
170.000
1£0.9000
190.000
200.000
210.000
220.000
230.000
240.000
250.000
260.000
270.000
280.000
290.0400
300.000
310.000
320.000
330.000
340.900
350.000
360.000
370.000
380.000
390.0900
400.000

410.000

420.000
430.000
440.000
450.000

21.576
21.677
21.740
21.828
21.885
21.967
22.024
42,106
22.157

227,226

22?277
22.346
22.409
22,472

22.823

22.794
23.034
23.261
23,488
23.658
23.822
23.980
24.150
24.302
24.415
24.535
24.680
24.787
24.882
24.983
25,077
25.172
25,285
25.336
25.437
25.468
25.531
25.607
25.670
25.739
25.796
25.865
25.916
25.954
26.023
26.042
26.099
26.174
26.206
26.256

DRAWDCWN IN OBSERVATION WELL IM-3870
DURING THE SANDSTONE AQUIFER APT

460.C00
470.000
480.000
490.000
500.000
510.000
520.000
530.00¢
54¢.000
550. 000
560.C00
87¢.000
580.000
%90.000
600,000
610.C00
620.000
630.000
640.000
650,000
660,000
670.000
680.000
690.000
700.000
710.000
720.000
730.000
740.000
750.000
760.000
770.000
780.000
790.000
80C.000
810.000
820.000
830.000
840.000
850.000
860.000
870.000
£80.000
£€90.900
200.000
910.00C0
$20.000
930.C00
$40.000
850.000

26.275
26.30G7
26,345
26.363
26.414
26.439
26.452
26.502
26.527
26.546
26.572
26.616
26.641
26.672
26.698
26.704
26,723

-26.738

26.786
26,798
26.792
26.817
26.836
26.368
26.874
26.880
26.918
26.943
26.937
26,950
26.969
26.994
27.006
27.013
27.038
27.032
27.087
27.082
27.076
27.088
27.107
27.107
27.120
27.139
27.158
27.151
27.145
27.322
27.347
27.410




DRAWDOWN IN OBSERVATION WELL i1M-3870
DURING THE SANDSTONE AQUIFER APT
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960.000 27.397 3200.00 27.782
970.000 27.410 4000.00 27.782
980.000 27.435 4100.00 27.750
990.000 27.435 4200.00 27.788
1000.900 27.485 4300.00 27.775
1100.00 27.555 4400.00 27.788
1200.00 27.611 4500.00 27.7%4
1300.00 27.637 4600.00 27.794
1400.00 27.687 4700.00 27.788
1500.00 27.719 4800.00 27.794
1600.00 27.756 4900.090 27.750
1706.00 27.763 5000.00 27.763
. 1800.00 27.775 5100.00 27.744
1900.00 27.788 5200.00 27.725
2000.00 27.775 5300.00 27.706
2100.00 27.800 5400.00 27.649
2200.00 27.813 5500.00 27.611
2300.00 27.819 5600.00 27.611
2400.00 27.794 5700.00 27.637
2500.00 27.807 5800.00 27.649
2600.00 27.807 5300.00 27.687
2700.00 27.756 6000.00 27.687
2800.00 27.763 6100.00 27.687
2200.00 27.775 6200.00 27.674
3000.00 27.769 6300.00 27.668
3100.00 27.775 6400.00 27.655
3200.00 27.775 6500.00 27.662
3300.00 27.763 6600.00 27.649
3400.00 27.744 6700.00 27.6638
3500.00 27.700 6800.00 27.700
3600.00 27.681 6900.00 27.637
3700.00 27.668 7000.00 27.580
3800.00 27.788 7100.00 27.586
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DRAWDOWN IN SANDSTONE AQUIFER
PRODUCTION WELL #1 DURING THE

(g SANDSTONE AQUIFER APT
TIME HEAD : TIME HEAD

[ﬁ (MINUTES) (FEET) - {MINUTES) (FEET)
_ 1.5833 0.002 60 2.754
g 1.6666 0.005 62 2.826
i 1.75 0.005 64 2.89
1.8333 0.005 66 2.953

{“ 1.9166 0.005 , 68 3.019
| 2 0.008 70 3.076
2.5 0.018 72 3.133

. 3 0.03 74 3.196
L 3.5 0.039 76 3.256
e 4 0.055 78 3.31
‘ 4.5 0.071 80 3.367
[ 5 0.093 82 3.42
{ 5.5 0.115 84 3.481
6 0.14 86 3.531

r: 6.5 0.165 88 3.585
" 7 0.194 90 3,635
7.5 0.219 92 3.685

r 8 0.251 94 31.736
| 8.5 0.279 26 3.784
: 9 0.311 98 3.831
9.5 0.342 100 3.882

i 10 0.374 110 4,113
. 12 0.504 120 4.321
14 0.633 130 4.52

; 16 0.763 140 4.697
é 18 0.886 150 4.868
20 1.003 160 5.023

o 22 1.123 170 5.174
; 24 1.234 180 5.313
L 26 1.341 190 5.446
28 1.445 200 5.566

f 30 1.546 210 5.683
L 32 1.641 220 5.797
34 1.739 230 5.901

[ 36 1.828 240 5.999
5 38 1.916 250 6.091
= 40 2.005 260 6.186
42 2.087 270 6.271

| 44  2.166 280  6.353
— 46 2.248 290 6.423
48 2.324 300 6.502

J 50 2.403 310 6.568
L 52 2.476 320 6.634
54 2.551 330 6.697

( 56 2.618 340 6.761
* 58 2.687 350 6.818
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360
370
380
3%0
400
410
420
430
440
450
460
470
480

1490

500
510
520
530
540

550

560
570
580
590
600
610
620
630
640
650
660
670
6890
620
700
710
720
730
740
750
760
770
780
790
800
810
820
830
840

DRAWDOWN IN SANDSTONE AQUIFER

PRODUCTION WELL #1 DURING THE

6.871
6.222
6.982
7.026
7.074
7.118
7.162
7.206
7.244
7.285

7.32
7.358
7.393
7.428
7.459
7.491
7.519
7.551
7.579
7.604

7.63
7.655

7.68
7.702
7.725

7.75
7.772
7.797
7.816
7.835
7.854
7.873
7.889
7.911
7.924
7.943
7.958
7.971
7.987
8.003
8.015
8.031
8.041
8.053
8.069
8.085
8.097
8.113
8.123

SANDSTONE AQUIFER APT

850
860
870
880
890
900
910
220
930
940
950
960
970
980
990
1000
110G
1200
1300
1400
1500
1600
1700
1800
1900
2000
2100
2300
2400
2500
2600
2700
2800
2900
3000
3200
3300
3400
3500
3600
3700
3800
3900
4000
4100
4200
4300
4400
4500

8.135
8.145
8.161
8.173
8.183
8.189
8.202
§.211
8.227
8.237
8.255
8.268
8.278
8.293
8.306
8.315
8.391
8.442
2.486
8.524
8.549
8.571
8.581
8.581
8.581
8.581
8.578
8.581
8.581

8.56
8.543
8.518
8.515
8.511
8.518
8.505
8.486
8.477
8.464
8.451
8.448
8.455
8.455
8.439
8.413

8.41
8.417
8.417
8.413



7

e

11 T O I

Y
|

ey

-

.

4600
4700
4800
4900
5000
5100
5200
5300
5400
5500
5600
5700

5800

DRAVDOWN IN SANDSTONE AQUIFER

- PRODUCTION WELL #1 DURING THE

B.41
8.398
8.382
8.363

8.35

8.35
8.353
£.344
8.315
8.284
8.259
8.265
8.278

SANDSTONE AQUIFER APT

5900
€000
6100
6200
6300
6400
6500
€600
€700
€800
€300
70C0
7100

B.293
8.3
8.3

8.287

8.274

8,265

8.262

8.265

8.271

8§.262

B.23

8.211

8.202
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- TIME

(MINUTES)
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19.00
22.00
26.00
28.00
30.00
34.00
38.00
40.00
45.00
5¢.00
55.00
60.00
65.00
70.00
75.00
80.00

. 85.00

- 90.00
100.900
110.900
120.0024
130.0032
140.0025
150.0033
160.0027
170.0035
180.0028
190.0022
250.0027
310.0032
370.0022
430.0027
4906.0032
550.0022
610.0027
670.0032
730.0022
790.0027
910.0022
1020.001
1150.001
1270.000
1390.001
1510.002

" DEAWDOWN IN SANDSTONE AQUIFER
PRODUCTION WELL #4 DURING THE

HEAD
(FEET)
0.022
0.045
0.068
0.091
0.114
0.138
0.161
0.184
0.23
0.276
.322
0.345
0.415
0.438
0.484
0.53
0.553
0.623
0.692
0.784
0.854
0.946
1.015
1.085
1.154
1.223
1.293
1.362
1.662
1.939
2.147
2.332
2.494
2.586
2.679
2.771
2.84
2.91
3.002
3.025
3.048
3.094
3.141
3.187

SANDSTONE AQUIFER APT

TIME HEAD
(MINUTES) (FEET)
1630.002 3.21
1750.003 3.187
1870.002 3.187
1950.002 3.187
2110.003 3.164
2230.002 3.164
2350.002 3.141
2470.001 3.094
2590.001 3.002
2710.000 2.979
2830.001 3.002
2950.002 3.048
3070.002 3.048
3190.003 3.048
3310.002 3.048
3430.002 3.025
3550.003 1,002
3670.002 3.002
3790.002 2.979
3910.003 2.933
4030.001 2.863
4150.000 2.863
4270.003 2.863
4390.002 2.91
4510.002 2.91
4630.003 2.886
4750.002 2.863
4870.002 2.84
4990.003 2.817
5110.002 2.817
5230.002 2.794
5350.003 2.725
5470.001 2.632
5590.000 2.609
5710.001 2.632
5830.002 2.702
5950.002 2.725
6070.003 2.725
6190.002 2.725
6310.002 2.702
6430.003 2.702
6550.002 2.679
6670.002 2.702
6790.003 2.632
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TIME

(MINUTES)
G.0033
0.0066
0.01
0.0133
0.0166
.02
0.0233
0.0266
0.03
0.0333
0.05
0.0666
0.0833
0.1
0.1166
0.1333
0.15
0.1666
0.1833
0.2
0.2166
0.21333
0.25
0.2666
0.2833
c.3
0.3166
0.3333
0.4166
0.5
0.5833
0.6666
0.75
0.8333
0.9166
1
1.0833
1.1666
1.25
1.3333
1.4166
1.5
1.5833
1.6666
1.75
1.8333

. WATER LEVEL CHANCES IN THE
UPPER WATER~TABLE AQUIFER

DURING THE SANDSTONE AQUIFER APT

HEAD TIME
(FEET) (MINUTES)
0.171 1.9166
0.174 2
0.174 2.5
0.174 3
0.174 3.5
0.171 4
0.168 4.5
0.171 5
0.171 5.5
0.174 6
6.174 6.5
0.174 7
0.174 7.5
0.171 8
0.168 8.5
0.174 9
0.177 9.5
0.171 10
0.168 2
0.171 14
0.174 16
0.174 18
6.174 20
0.171 22
0.171 24
0.171 26
0.174 28
0.171 30
0.168 3z
0.174 34
0.171 36
0.171 38
0.168 40
0.168 42
0.168 44
0.165 46
0.171 48
0.165 50
0.168 52
0.168 54
0.165 56
0.165 58
0.168 60
0.165 62
0.165 64
0.165 66

HEAD
(FEET)
0.165
0.168
0.162
0.162
0.158
0.158
0.158
0.158
0.152
G.152
0.14%
0.139
0.139
0.13
0.13
0.127
0.127
0.124
¢.127
G.117
0.111
0.108
0.108
0.105
0.105
0.105
0.0¢%8
0.098
0.095
0.092
0.08¢6
0.086
0.083
0.079
0.076
0.076
0.07
0.064
0.06
0.064
0.064
C.06
0.064
0.06
0.057
0.054
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68
70
72
74
76
78
80
82
g4
86
88
°0
92
24
96
98
100
110

120
© 130

140
150
160
170

- 180

190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
3920
400
410
420

WATER LEVEL CHANGES IN THE
UPPER WATER-TAEBLE AQUIFER

DURING ' THE - SANDSTONE AQUIFER APT

0.057
0.057
0.054
0.051
0.051
0.051
¢.051
0.048
0.045
0.051
0.048
0.048
0.048
0.048
0.048
0.048
0.041
0.041
0.041
0.041
0.035
0.035
0.029
0.029
0.029
0.032
0.022
0.026
0.026
0.026
0.026
0.026
0.022
0.022
0.026
0.016
G.022
0.019
0.019
0.019
0.022
0.01l16
0.016
0.016
0.019
0.016
0.016
0.016
0.019

430
440
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600
610
620
630
640
650
660
670
680
650
700
710
720
730
740
750
760
770
780
790
800
810
820
830
840
850
860
870
880
890
900
910

0.016
G.016
0.013
0.013
0.016
0.013
0.013

0.01
0.013

0.01
0.007

0.01
0.007
0.007

G.01
0.007
0.0067
0.007

0.01

0.01

0.01
¢.013
G.013

0.01

0.01

6.01
c.013
0.013

0.01
0.016
0.019
0.019
0.016
0.022
0.016
0.016
0.016
G.016
0.022
0.019
0.038
¢.026
0.026
0.032
0.029
0.032
0.026
0.032
0.032
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920
930
940
950
260
970
980
230
1000
1100
1200
1340

-1400

1500
1600
17¢0
1800
1200
2000
2100
2200
2300
2400
2500
2600
2700
2800
2900
3000
3100
32090
3300
3400
3500
3600

WATER LEVEL CHANGES IN THE

: - UFPPER WATER-TABLE AQUIFER
DURING THE SAHDSTONE AQUIFER APT

-0.029

0.029
0.029
0.029
0.026

0.029

0.032
0.026
0.032
0.029
0.035
0.045
C.045
0.041
0.041
0.035
0.032
0.026
0.022
0.016
0.022
0.022
0.026
0.035
0.054
0.073
0.095
0.114
0.111
0.114
c.114
0.105
0.101
0.101
0.108

3700
3800
3800
4000
41040
4200
4300
4400
4500
4600
4700
4800
- 4900
50Q0
5100
5200
5300
5400
. 5500
5600
570G
5800
5800
6000
6100
6200
6300
6400
6500
66G0
6700
6800
6900
7000
7100

- 0.114

0.12
0.133
0.165
0.192
0.236
0.255
0.271%
0.281
0.281
0.287

0.29

0.29

0.3
0.308
0.319
- 0.48
0.559
0,622
0.672%-

0.72-
D.75%>

0.7%-
0.78&:
0.802:
0.808
0.815

0.83
0.837
0.821
C.777
0.824

0.95
0.976
0.995
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RECOVERY IN OBSERVATION WELL LM-3870
AFTER THE SANDSTONE AQUIFER APT

TIME HEAD
(MINUTES) (FEET)
0.0010 0.056
0.0033 0.081
0.0066 6.1

0.01 0.113
0.0133 0.132
0.0166 0.157

0.02 0.182
0.0233 0.22
0.0266 0.258

0.03 0.302
0.0333 0.346

0.05 0.649
0.0666 1.046
0.0833 1.512

0.1 2.048
0.11686 2.628
0.1333 3.227

0.15 '3.7¢5
0.1666 4.312
0.1833 4.754

0.2 5.095
0.2166 5.366
0.2333 5.562

0.25 5.707
0.2666 5.833
0.2833 5.959

0.3 6.073
0.3166 6.205
6.3333 6.357
0.4166 7.051

¢.5 7.43
0.5833 - 7.79
0.6666 8.112

0.75 8.39
0.8333 8.662
0.9166 8.889

1 9.123
1.0833 9,357
1.1666 9.559

1,25 9,749
1.3333 9.906
1.4166 10.09

1.5 10.235
1.5833  10.406
1.6666  10.545

1.75 10.684

TIME

(MINUTES)

s st o e -

w

o

S
a

wJ %]
L] e
WU OUNI®aUmaLeRweN

[+ 1]

9.5

- —— ——

12.663
12.625
13.023
13.377
13.693
13.985
14.238
14.472
14.693
14.502
15.085
15.262
15.421
15.579
15.731
16.282
16.725

17.07
17.421
17.719
17.985
18.219
18.454
18.662
18.853

19.03
19.207
19.366
15.524

19.67
192.809
19.942
20.076
20.202
20.329
20.437
20.557
20.665
20.772
20.874
20.975
21.076
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66
68
70
72
74
76
78
80
82
84
86
88
20
92
94
96
98
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390

RECOVERY IN OBSERVATION WELL LM-3870
AFTER THE SANDSTONE AQUIFER APT

21.178
21.267
21.362
21.451
21.539
21.615
21.698

21.78
21.857
21.926
22.009
22.072
22.142
22.212
22.275
22.345
22.408
22.471
22.763
23.036
23.283
23.518
23.727
23.937
24.127
24.298

24.47
24.622

24.78

24.92
25.053

25.18

25.301 -

25.415
25.535
25.621
25.732

25.84
25.929
26.031
26.113
26.202
26.285
26.361
26.437
26.519
26.583

400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600
610
620
630
640
650
660
670
680
690
700
710
720
730
740
750
760
770
780
790
800
810
820
830
840
850
860
870

26.653
26.722
26.786
26.85
26.913
26.97
27.021
27.072
27.129
27.18
27.237
27.282
27.332
27.377
27.421
27.459
27.51
27.548
27.586
27.631
27.66%
27.7
27.73¢9
27.777
27.808
27.84
27.872
27.91
27.242
27.974
27.999
28.031
28.056
28.088
28.113
28.139
28.164
28.19
28.215
28.234
28.259
28.279
28.304
28.323
28.348
28.361
28.38
28.399



| ' . RECOVERY - IN SANDSTONE AQUIFER
' PRODUCTION WELL #1 AFTER THE

~  SANDSTONE AQUIFER APT
TIME HEAD : TIME - HEAD

[§ (MINUTES) (FEET) (MINUTES) (FEET)
0.0001 0.001 1.9166 0.015

0.0033 0.003 2 0.019

% 0.0066 0.003 2.5 0.022
0.01 0.006 3 0.031

. 0.0133 ¢.003 3.5 0.044
| 0.0166 0.006 ' 4 0.05
i 0.02 0.006 4.5 0.075
- 0.0233 0.006 5 0.094
| 0.0266 0.005 5.5 0.117
{ 0.03 0.009 6 0.139
N 0.0333 0.009 6.5 C.167

[ 0.05 0.006 7 £.192
o 0.0666 0.006 7.5 0.221
; 0.0833 0.009 8 0,249
. 0.1 0.006 8.5 0.281
P 0.1166 0.009 g 0.309
l | 0.1333 0.006 9.5 G.341
0.15 0.009 10 G.372

T D.1666 0.006 12 0.499
| 0.1833 0.009 14 0.622
0.2 0.009 i6 - 0.745

0.2166 0.009 i8 - 0.869

0.2333 0.009 20 0.986

0.25 0.012 22 1.099

. 0.2666 0.012 24 1.21
: 0.2833 0.012 26 1.317
t 0.3 0.009 28 1.419
0.3166 0.012 30 1.516

é 0.3333 0.009 32 1.614
L. 0.4166 0.009 34 1.706
0.5 0.009 36 1.798

; 0.5833 0.009 38 1.886
i 0.5666 0.006 40 1.972
- 0.75 0.012 42 2.054
( 0.8333 0.009 44 2.139
; 0.9166 0.012 46 2.218
L 1.0833 0.009 48 2.297
1.1666 0.012 50 2.37

{ 1.25 0.012 52 2.446
L '1.3333 0.012 54 2.518
1.4166 0.012 56 2.591

; 1.5 0.012 58 2.66
3 1.5833 0.015 60 2.73
1.6666 0.015 62 2.796

1.75 0.015 64 2.863

1.8333 0.015 66 2.926
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- 68

70
72
74
76
78
80
82
84
86
88
30
92
94
96
98
100
110
120
130
140
150
160
170
130
120
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410

RECOVERY 1IN SANDSTONE AQUIFER
PRODUCTION WELL #1 AFTER THE

2.989
3.052
3.115
3.176
3.236
3.293
3.349
3.406
3.463
3.517
3.571
3.624
3.675
3.726
3.779
3.827
3.874
4.105

4,31
4.522
4.711
4.891
5.05¢
£.217
5.366
5.511
5.644
5.773
5.893

6.01
6.122
6.228
6.329
6.421
6.519
6.607
6.693
6.775
6.857
6.933
7.006
7.078
7.148
7.214
7.278
7.341
7.401
7.461

SARDSTONE AQUIFER APT

420
430
440
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600
610
620
630
640
650
660
670
680
690
700
710
720
730
740
750
760
770
780
790
800
8io
820
830
840
850
860
870
880
890

7.518
7.575
7.625
7.676
7.729
7.774
7.821

. 7.868

7.916
7.857
8.001
8.042

8.08

- 8.118

8.156
8.194
8.229
8.263
8.2%8
&.333
8.365
g.3%9
8.428
82.456
8.485
8.513
8.542
8.567
8.592
8.617
8.642
8.668

8.69
8.715
8.738

8.76
g§.782
8.801

8.82
8§.842
8.858

8.88
£.896
8.914
8.933
8.949
8.965
8.981
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- TIME

{MINUTES

P A S -

0.0033
0.00¢6
0.901
0.0133
0.0166
0.92
0.0233
0.0268
" 0,23
0.06333
0.05
¢.0666
0.0833
g.1
0.1166
0.21333
0.15
0.1666
0.1833
0.2
¢.2168
0.2333
0.25
0.2668
0.2833
0.3
0.3166
0.3333
0.4166
0.5
0.5833
C.6606
0.75
0.8333
0.9166
1
1.0833
1.1666
1.25
1.3333
1.4166
1.5
1.5833
1.6666
1.75

" WATER LEVEIL CHANGES IN THE
UPPER WATER~TABLE AQUIFER

AFTER TEE SANDSTCNE AQUIFER APT

HEAD
(FEET)

v e e o v—

QOO QOOLDOUDOO

0.003
0.0058
0.009
0.012
0.006
0.0603

CODOOOCODO

0.003
0.203

0.303
0.003
0.003
0.C03
0.003
0.003
¢.002
¢.003

0.003

-0.003

et e i

- PIME
- {MINUTES) (FEET)

HEAD

1.8333
1.9156

I B = W B
[ L3 » L L} ¢ .
VORI FmedWmNn

L)

[ S

WM NN =
SO ®

W 2
s b

36
38
40
42
44
46
48
50
52
54
56
58
60
62
64

0.003

Vo000 OTOO0ODOOODO

(=]
o
<
W

o\

0.005
0.006
0.006
0.006
0.006
0.806
0.003

¢.003
0.006
0.012
0.012
0.015
G.018
0.022
0.028
0.028
0.028
0.034
0.024
0.037
0.037
0.044
0.044

0.05
0.053
0.053



(¥

T ' WATER LEVEL CHANGES IN THE
' . UPPER WATER~TABLE AQUIFER
AFTER THE SANDSTONE AQUIFER APT

3
_ 66 0.053 420 0.17
g 68 0.056 430 6.173
70 0.056 440 0.173
72 0.056 450 0.173
s 74 0.063 460 0.176
i 76 0.066 470 0.173
78 0.066 480 0.18
. 80 C.066 _ 490 0.18
: 82 0.069 500 0.183
84 6.072 510 0.183
) 86 0.072 5320 0.186
I 88 0.072 530 0.186
i 20 0.075 _ 540 0.186
92 - 0.075 550 0.186
( 94 0.078 560 0.189
96 0.078 570 0.189
98 0.082 580 0.189
(= _ 100 0.082 590 0.186
{ 110 0.088 600 0.1%6
120 0.094 610 0,189
r 130 0.097 620 0.195
| 140 0.101 630 ¢.195
l 150 0.104 640 0,195
160 0.11 650 0.152
( 170 0.113 660 0.192
L 180 0.116 670 0.199
190 0.116 680 0.195
[ 200 0.12 690 0.195
| 210 0.126 700 0.195
‘- 220 0.129 710 0.195
230 0.129 720 0.199
| 240 0.132 730 0.195
{ 250 0.132 740 0.195
260 0.135 750 0.202
: 270 0.139 760 0.195
L 280 0.139 770 0.195
290 0.142 780 0.199
: 300 0.145 790 0.189
3 310 0.148 800 0.195
320 0.148 810 0.195
330 0.151 820 0.195
! 340 0.151 830 0.189
L. 350 0.154 840 0.189
360 ¢.154 850 0.195
‘) 370 0.157 860 0.195
[4 380 0.1 870 0.189

390 0.161
400 0.167
410 0.167

e
1
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. TIME
(MINUTES)

— .

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360

BACKGROUND WATER LEVELS IN THE
WATER-TABLE PRIOR TO THE
WATER~TABLE APT

HEAD
(FEET)
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TIME
(MINUTES)

100
110
120
130
140
150
160
i70
180
190
200
210
220
230
2490
250
260
270
280
290
300
310
320
330
3490
350
360

" 'BACKGROUND WATER LEVELS IN THE
. UPFPER WATER-TAELE PRICR TO THE
WATER-TABELE APT

HEAD
(FEET)
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TIME
(MINUTES)

0.0001
0.0033
0.0066
0.01
0.0133
0.0166
0.02
0.0233
0.0266
0.03
0.0333
0.0366
0.04
0.0433
0.0466
0.05
0.0533
0.0566
0.06
0.0633
0.0666
0.07
0.0733
0.0766
0.08
0.0833
0.0866
0.09
0.0933
0.0966
0.1
0.1033
0.1066
0.11
0.1133
0.1166
0.12
0.1233
0.1266
0.13
0.1333
0.1366
0.14
0.1433
0.1466
0.15

- DRAWDOWN IN WATER-TABLE AQUIFER

OBSERVATION WELL LM-3871
PDURING THE WATER-TABLE APT

TIME

(MINUTES)

0.1533
0.1566
C.16
0.1623
0.1666
0.17
0.1733
0.1766
.18
0.1833
C.1866
0.19
0.1933
0.1966
0.2
0.2033
0.2066
0.2%
0.2133
0.2166
0.22
0.2233
0.2266
¢.23
0.2333
0.2366
0.24
0.2433
0.2466
G.25
0.2533
0.2566
0.26
0.2633
0.2666
0.27
0.2733
0.2766
0.28
0.2833
0.2866
0.29
0.2933
0.2966
0.3
0.3033

HEAD
(FEET)
0.258
0.258
0.258
0.258
0.258
0.251
0.251
0.251
0.251
0.251
0.251
0.251
0.245
0.245
G.251
0.251
c.251
0.258 =
0.258 ©
0.258
0.264 =

G.264 "

0.264
0.264
0.27
0.27
0.27
G.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.264
0.27
0.27
0.27
0.27
0.27
0.264
0.27
0.27
0.276
0.27



0.3066
0.31
0.3133
0.3166
0.32
0.3233
0.3266
0.33
0.3333
0.35
0.3666
0.3833
0.4
0.4166
0.4333
0.45
0.4666
0.4833
0.5
0.51&6
0.5333
0.55
0.5666
0.5833
0.6
0.6166
0.6333
0.65
0.6666
0.6833
0.7
0.7166
0.7333
0.75
0.7666
0.7833
0.8
0.8166
0.8333
0.85
0.8666
0.8833
0.9
0.9166
0.9333
0.95
6.9666
0.9833
1l

DRAWDOWN IN WATER-TABLE AQUIFER

0.27
0.276
0.276
0.276
¢.276
0.283
0.276
0.283
0.283
0.289
0.289
0.295
G.295
0.302
0.302
0.295
0.302
0.295
0.302
¢.302
0.302
0.302
0.308
0.308
0.308
0.308
c.308
0.308
0.314
0.314
0.314
0.321
0.314
0.314
0.314
0.314
0.321
0.327
0.327
0.327
0.327
0.327
0.321
0.327
0.327
0.327
0.327
0.333
0.333

CBSERVATION WELL ILM--3871
DURING THE WATER-TABLE APT
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0.333
0.346
0.34¢6
0.352
0.358
0.358
0.358
0.358
0.365
6.371
0.371
0.371
G.377
0.371
0.382
0.377
0.383
6.383
0.383

0.383 =
0.383
0.39
0.383
0.39 ¢
C.383

0.398
0.39
0.39
0.39
0.39

G.396

0.396

0.396

0.396

0.396

0.396

0.396

0.402

0.402

0.409

0.402

0.402

c.402

0.402

0.402

0.409

0.421

0.415

0.421
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20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50
52
54
56
58
60
62
64
66
68
70
72
74
76
78
80
82
84
86
88
90
92
94
96
98
100
120
140
160
180
200
220
240

260

- DRAWDOWN IN WATER-TABLE AQUIFER

0.428
0.434

0.44
0.434

0.44

0.44

0.44
0.446
0.446

G.44
0.44¢6
0.446
0.453
0.453
0.453
0.453
0.453
0.453
0.453
0.453
0.459
0.459
0.459
0.459
0.459
0.453
0.459
0.459
G.453
0.459
0.465
0.459
0.459
0.465

0.465

0.465
0.465
0.465
0.465
0.465
0.465
0.478
0.478
0.484
0.484

0.49

0.49
0.497
0.497

CBSERVATION WELL . IM-3871
DURING THE WATER-TABLE APT

280
300
320
340
360
380
400
420
440
460
480
500
520
540
560
580
600
620
640
660
680
700
720
740
760
780
800
820
840
860
880
900
920
940
960

. 980

1000

1200

1400

1600

1800

2000

2200

2400

2600

2800

3000

3200

0.497
0.497
0.497
0.497
0.497
C.497
0.497
0.497
0.497

0.49

0.49

0.49

0.4%

0.49
0.497
0.497
0.497
0.497
0.497
0.497

0.497 ¢

0.497

§.503 -

6.503
0.503
0.503
0.503
0.503
0.503
0.503
0.509
0.509
0.509
0.516
0.516
0.516
0.528
0.792
0.837
0.868
0.887
0.887
0.899
0.837
0.805
0.818

0.61
0.421
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TIME

(MINUTES)

0.1166
0.1333
0.1500
0.1833
0.2333
0.3000
0.4166
¢.5833
0.6666
0.8333
1.0000
1.2500
1.4166
1.7500
2.5000
3.0000
3.5000
4.5000
5.5000
6.5000
8.0C00
5.5000
12.0000
14.0000
16.0000
22.0000
26.0000
34.0000
40.0000
44,0000
54.0000
56.0000
58.000C0
60.0000
62.0000
64.0000
66.0000
68.0000
70.0000
72.0000
74.0000
76.0000
78.0000
80.0000
82.0000
84.0000

DRAWDOWHN IN WATER-TABLE AQUIFER
PRODUCTION WELL #3A DURING

THE WATER-TABLE APT

TIME

(MINUTES)

-86.0000

88.0000
$0.0000
92.0000
94.0000
96.0000
98.G000
100.000
110.000
120.000
130.000
140.000
150.000
160.000
170.000
180.000
190.000
200.000
210.000
220.000
230.000
240.000
250.000
260.000
270.000
280.000
290.000
300.000
310.000
320.000
330.000
340.000
350.000
360.000
370.000
380.000
3%0.000
400.000
410.000
420.000
430.000
440.000
450.000
460.000
470.000
480.000

0.116
0.120
0.123
0.123
0.126
0.126
0.126
0.126
0.129
0.3132
0.132
0.132
0.132
0.135
0.135
0.132
0.135
0.13%
0.139
0.139
0.135
0.135
0.135
0.135
0.135
0.135
0.135
0.142
0.139
0.139
0.139
0.139
0.135
0.135
0.135
0.135
0.132
0.132

0.132
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450.000
500.000
510.000
520.000
530.000
540.000
550.000
560.000
570,000
580.0600
590.000
600.000
610.000
620.000
630.000
640.060
650.000
660.000
670.000
680.000
690.G00
700.000
710.0C00
720.000
730.000
740.000
750.000
760.000
770.000
780.000
790.000
800.G00

810.000

820.000
830.000
£40.0C00
850.000
860,000
870.000
880.000
890.000
900.000
910.000
920.000
930.000
940.000
550.000
960.000

DRAWDOWN IN WATER~TABLE AQUIFER
PRODUCTION WELL #3A DURING

THE WATER-TABLE APT

0.132
0.135
0,132
0.132
0.132
0.132
0.132
0.135
0.132
0.135
0.135
0.135
0.139
0.135
0.135
0.139
0.139
0.135
0.139
0.139
0.139
0.139
0.139
0.135
0.139
0.139
0.139
0.135
0.139
0.142
0.139
0.139
0.142
0.142
0.142
0.145
0.145
0.145
0.145
0.145
0.145
0.1l48
0.148
0.148
0.148
0.148
0.151
0.151

970.000
980. 000
990.000
1000.00
1100.060
1200.00
1300.00
1400.00
1500.00
1600.00
1700.00
1800.00
1900.00
2000.00
2100.00
2200.00
2300.00
2400.00
2500.00
2600.00
2700.00
2800.00
2900.00
3000.00
3100.00
3200.00
3300.00
3400.00
3500.00
3600.00
3700.00
3800.00
3900.00
4000.00
4100,00
4200.00
4300.00
4400.00
4500.00
4600.00
4700.00
48090.00
4900.00
5000.00

5100.C0

5200.00
5200.00

0.151
0.151
0.154
0.154
0.224
0.259
0.290
0.303
0.316
0.325
0.328
0.331
0.328
0.331
0.328
0.335
0.344
0.328
0.309
0.319
0.335
0.344
0.281
0.265
0.186
0.167
0.154
0.132
0.107
0.101
0.097
0.097
0.154
0.176
0.202
0.208
0.214
0.227
0.224
0.227
0.224
0.221
0.221
0.214
0.218
0.224
0.176
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TIME
(MINUTES)
0.0000
0.1000
0.2000
0.3000
0.4000
0.5000
0.6000
0.7000
0.8000
0.9000
1.0000
1.2000
1.4000
1.6000
1.8000
2.0000
2.2000
2.4000
2.6000
2.8000
3.0000
3.2000
3.4000
3.6000
3.8000
4.0000
4.2000
4.4000
4.6000
4.8000
5.0000
5.2000
5.4000
5.6000
5.8000
6.0000
6.2000
6.4000
6.6000
6.8000
7.0000
7.2000
7.4000
7.6000
7.8000
8.0000
8.2000

DRAWDOWN IN THE UPPER WATER-TABLE
DURING THE WATER-TABLE APT

0.050
0.053
0.053
0.056
0.060
0.060
0.060
0.063
0.066
0.066
0.069
0.069

TIME

(MINUTES)

8.4000

8.6000

8.8000

9.0000

2.2000

9.4000

9.6000

9.8000
10.0000
12.0000
14.0000
i6.0000
18.0000
20.0000
22.0000
24.0000
26.0000
28.0000
3¢.00c00
32.0000
34.0000
36.0000
38.0000
40.0000
42.0000
44.0000
46.0000
48.0000
50.0000
52.0000
54.0000
56.0000
58.0000
60.0000
52.0000
64.0000
66.0000
68.0000
70.0000
72.0000
74.0000
76.0000
78.0000
80.0000
82.0000
84.0000
86.09000

HEAD
(FEET)
0.072
0.075
0.075
0.075
0.078
0.082
0.082
0.085
0.085
0.101
0.113
0.123
0.142
0.154
0.164
0.173
¢.183
0.192
0.199
0.208
0.214
0.224
0.230
0.236
0.243
0.249
0.255
0.262
0.265
0.268
0.274
0.281
0.284
0.287
0.293
0.296
0.300
0.303
0.306
0.309
0.312
0.315
0.319
0.322
0.325
0.325
0.325



S R AR D I

{13

L

L,

-

s

88.0000
20.0000
892.0000
94.0000
26.0000
98.0000
100.000
120.000
140.000
160.000
180.000
200.GG0
220.000
240.000
260.000
280.000
300.000
320.000
340.000
360.6G00
380.000
400.000
420.000
440.000
460.000
480.000
500.0G00
520.000
540.000

560.000

580.000
600.000

DRAWDOWN IN THE UPPER WATER-TABLE
- DURING THE WATER-TABLE APT

0.328
0.331
0.334
0.338
0.338
0.341
0.344
0.3&3
0.375
0.385
0.398
0.398
0.410C
0.416
0.416
0.420
0.426
0.429
0.426
C.429
0.432
0.435
0.432
0.435
0.432
0.432
0.432
0.432
0.432
0.435
0.435
0.439

620.000
640.000
660,000
680.000
700.000
720.000
740.000
760.000
780.000
§00.000
820.000
840.000
860.000
§80.000
900.000
920.000
940.000
960.000
980.000
1000.00
1209.00
1400.00
1600.00
18¢¢.00
2000.00
2200.00
2400.00
2600.00
2800.00
3000.00
3200.00

0.439
0.430
0.439
0.442
0.442
0.442
0.442
0.442
0.445
0.445
0.448
0.451
0.451
0.451
0.454
0.454
0.454
0.458
0.461
0.46%4
0.679
0.732
0.783
0.805
0.808
0.814
0.802
0.739
0.754
0.590
0.413
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0.0133
0.0233
0.0666
0.0833
0.1000
0.1166
0.1333
0.1500
0.1666
0.1833
0.2000
0.2166
0.2333
0.2500
0.2666
0.2833
0.3000
0.3165
0.3333
0.4166
0.5C00
0.5833
0.6658
0.7500
0.8333
0.9166
1.0000
1.0833
1.1666
1.2500
1.3333
1.4166
1.5000
1.5833
l1.6666
1.7500

RECOVERY IN WATER-TABLE PRODUCTION
WELL #3 AFTER THE WATER-TABLE APT

HEAD
(FEET)
6.001
“0.003
0.006
0.015
0.018
0.022
0.025
0.025
0.028
0.031
0.034
0.034
0.034
0.037
0.037
0.037
0.037
0.041
0.041
0.041
0.041
0.644
0.047
0.047
0.050
0.050
0.053
0.053
0.053
0.056
0.060
0.060
0.060
0.063
0.063
0.063
0.066

TIME

(MINUTES)

1.8333
1.9166
2.0000
2.5000
3.0000
3.5000
4,0000
4.5000
5.0000
5.50C0
6.0000
6.5000
7.0000
7.5000
8.0000
8.5000
9.0000
9.5000
10.0000
12.0C00
14,0000
16.0000
i8.0000
20.0000
22.0000
24.0000
26.0000
28.0000
30.0000
32.0000
34.0GGC0
36.0000
38.0000
40.0000
42.0000
44,0000

HEAD
(FEET)
0.066
0.066
0.066
0.069
0.072
0.075
0.075
0.079
0.079
0.082
0.082
0.082
0.082
0.085
0.082
0.085
0.085
0.085
0.088
0.082
0.085
0.088
0.091
0.091
0.091
0.091
0.097
0.091
0.091
0.091
0.091
0.093
0.094
0.094
0.094
0.101



TIME AND HEAD DATA FOR PIEZOMETER #1
SLUG IN TEST - 2

TIME HEAD TIME HEAD
_ (MINUTES) (FEET) (MINUTES) (FEET)
0.067 1.295 1.750 0.48
0.083 0.897 1.833 0.483
% 0.100 0.648 1.917 0.477
] 0.117 0.610 2.000 0.470
0.133 0.584 2.500 0.439
0.150 0.575 , 3,000 0.417
0.167 0.562 3.500 0.401
0.183 0.562 4.000 0.382
. 0.200 0.559 4.500 0.366
i } ¢.217  0.559 5.000  0.350
0.233 0.559 : 5.500 0.338
) 0.250 0.559 6.000 0.325
- 0.267 0.559 6.500 0.309
L 0.283 0.559 7.000 0.297
0.300 0.559 7.500 0.284
0.317 0.559 8.000 0.278
0.333 0.559 . 8.500 6,262 i
0.417 0.559 9,000 0.252 W
r 0.500 0.556 9.500 0.243 i
S 0.583 0.556 10.000 0.230 T
l 0.667 0.553 12.000 0.186 Lo
0.750 0.550 14.000 0.158
[ 0.833 0.546 16.000 0.129
u 0.917 0.540 18.000 0.104
1.000 0.537 20,000 0.085
B 1,083 0.531 22.000 0.069
i 1.167 0.524 24.000 0.053
1.250 0.518 26.000 0.056
; 1.333 0.515 28.000 0.034
% _ 1.417 0.508 30.000 0.028
» 1.500 0.499 32.000 0.018
1.583 0.496 14,000 0,018

7 1.667 0.493

o

U
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TIME
{MINUTES)
0.033
6.050
0.067
0.083
0.100
0.117
0.133
0.150
0.167
0.183
0.200
0.217
0.233
0.250
0.267
0.283
0.300
0.317
0.333
0.417
0.500
0.583
0.667
0.750
0.833
0.917
1.000
1.083
1.167
1.250
1.333
1.417
1.500
1.583
1.667
1.750

TIME AND HEAD DATA FOR PIEZOMETER #1

SLUG oUT TEST - 1

TIME
(MINUTES)

1.833
1.917

2.000

2.500
3.0060
3.500
4,000
4.500
5.000
5.500
6.000
6.500
7.000
7.500
8.000
8.500
9.000
2.500
10.000
12.000
14.000
156.000
18.000
20.000
22.000
24.000
26.000
28.000
30.000
32.000
34.000
36.000
38.000
40,000
42.000
44.000
46.000

HEAD
(FEET)
0.499
0.496
0.489
0.464
0.442
0.417
0.398
0.379
0.363
0.350
0.335
0.316
0.306
0.300
0.287
0.274
0.268
0.259
0.249
0.221
0.195
0.170
0.167
0.154
0.142
0.129
0.113
0.116
0.113
0.110
0.107
0.104
0.101
0.101
0.088
0.091
0.088
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TIME
(MINUTES)
0.0666
0.0833
0.1000
0.1166
0.1333
0.1500
0.1666
0.1833
0.2000
0.2166
0.2333
0.2500
0.266
0.2833
0.3000
0.3166
0.3333
0.4166
0.5000
0.5833
0.6666
0.7500
0.8333
0.9166
1.0000
1.0833
1.1666
1.2500
1.3333
1.4166
1.5000
1.5833
1.6666
1.7500
1.8333

TIME AND HEAD DATA FOR PIEZOMETER #1

SLUG OUT TEST -2

HEAD
(FEET)
1.258
1.194
1.147
1.103
1.062
1.024
0.989
0.957
0.926
0.900
0.875
0.853
0.831
0.812
0.793
0.774
0.758
0.701
0.663
0.638
0.619
0.600
0.587
0.575
0.565
0.556
0.546
0.540
0.534
0.527
0.521
0.515
0.505
0.502
0.496

TIME

(MINUTES)

1.9166
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
8.00¢C0
8§.5000
9.00060
9.5000
10.0000
1z2.0000
14.0000
16.0000
18.0000
20.06000
22.0000
24.0000

26.0000

28.0000
32.0000
34.0000
36.0000
38.0000
43.0000
42.0000
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2.2000
2.4000
2.6000
2.8000
3.0000
3.2000
3.4000
3.6000
3.8000
4.0000
4.2000
4.4000
4.6060
4.8000
5.0000
5.2000
5.4000
5.6000
5.8000
6.0000
6.2000
6.4000
6.6000
6.8000
7.0000
7.2000
7.4000
7.6000
7.8000
8.0000
8.2000
8.4000
8.6000
8.8000
9.0000
9.2000
9.4000
9.6000
9.8000
10.0000
12.0000
14.0000
16.0000
18.0000
20.0000
22.0000
24.0000
26.0000
28.0000
30.0000
32.0000

PIEZOMETER P-2

FALLING HEAD TEST DATA

HEAD
(FEET)
1.455
1.449
1.449
1.455
1.455
1.455
1.462
1.462
1.455
1.455
1.455
1.455
1.462
1.455
1.455
1.455
1.443
1.449
1.455
1.449
1.449
1.455
1.462
1.462
1.449
1.443
1.462
1.449
1.455
1.455
1.449
1.455
1.455
1.468
1.468
1.462
1.462
1.455
1.443
1.449
1.437
1.437
1.430
1.437
1.437
1.449
1.443
1.443
1.430
1.430
1.424

TABL5/01-02491.LOG/GNG

TIME

__(MINUTES)

24.0000
36.0000
38.0000
40.0000
42.0000
44.0000
46.0000
48.0000
50.0000
52.0000
54.0000
56.0000
58.0000
60.0000
62.00600
64.0000
66.0000
68.0000
70.0000
72.0000
74.06000
76.0000
78.0000
80.0000
82.0000
84.0000
86.0000
88.0000
90.0000
22.0000
94.0000
96.0000
88.0000
100.000
120.000
140.000
160.000
180.000
200.000
220.000
240.000
260.000
28C.000
300.000

HEAD
(FEET}
1.424
1.430
1.443
1.418
1.424
1.430
1.418
1.424
1.424
1.405
1.437
1.418
1.418
1.424
1.424
1.424
1.418
1.418
1.412
1.418
1.418
1.412
1.418
1.405
1.412
1.418
1.412
1.405
1.412
1.418
1.405
1.405
1.39¢
1.405
i.392
1.393
1.380
1.374
1.368
1.368
1.355
1.349
1.342
1.336
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APPENDIX C

SLUG TEST ANALYSES
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1) BCUWER & RICE EQUATION
Rc*Rec * In(Re/Rw) 1

K = smemsmm e e * —=~ % 1n(Y1/¥2)
2#%Le T

A) For partially penetrating wells the term ln(Re/Rw) is:

40 e o e L S T D 79 T 8 . i, S o i e L T Y 4 P YUY LT W 4 e o o

(
In(Re/Rw) = (—=—=———=ww-- F o e e e )

1
( 1.1 c )
In{Re/RWw) = (======—===-— + —m—————— )
( 1n(Lw/Rw) Le/Rw )
where K = hydraulic conductivity :
‘ Rc = radius of well/screen casing T
Re = effective radial distance over whlch:
delta-y is dissipated T
Rw = borehole radius
H = saturated thickness of aquifer -
A = the Bouwer and Rice 'A' parameter .gw .
B = the Bouwer and Rice 'B' parameter
C = the Bouwer and Rice 'C' parameter
Lw = depth below water table to bottom of screen
Le = length of wetted screen
¥l = drawdown (or up) at time T1
Y2 = drawdown (or up) at time T2
T = time between T1 and T2

2) U.S8. NaVY EQUATION FOR A CASED BOREHOLE WITH SCREEN

K= ec—w—ee—caao- * In(Le/Rw)} * 1n(Y1/Y2)
2 * Le * T

3) HVORSLEV EQUATION FOR A CASED BOREHOLE WITH SCREEN

4 * Rc * RC { 2 *m * Le ) m * Le
K = cemme—c—c—————— *# In ( ~——m—————- ) for =—=—=———— > 4
B8 * Le * BTL { 2 * Rw ) 2 * Rw

m = square root of horizontal to vertical
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hydraulic conductivity ratio
BTL = basic time lag, time at 63% of full recovery

If static water level occcurs in screened interval Rc is

adjusted:

Rc

= SQRT[(1-n) *Rc*RC + (n) *Rw*Rw]

where n is specific yield of sand/gravel pack in well

annulus

VARTABLES for well: PIEZCOMETER 1 SLUG IN TEST #2

[

i

ol

[l

n

t

o B
o

v ]

[n]

I 1 S T T I O O I A

B
1n{Re/Rw)

C
In(Re/Rw)

Lw

Le

Y1

Y2

T

BTL

m

Bouwer & Rice,

Fully penetrating well:
U.S5. NAVY, 1974:

= 0.220 £ft, ( 2.65 inches)
0.333 ft, 4.00 inches
34.48 1t
1.77 (dimensionless)
0.25 (dimensionless)
1.08 (partially penetrating)
1.03 (dimensionless)
1.48 (fully penetrating)
2.54 £t
2.5¢4 ft
0.50 £t
0.19 £t
10.70 minutes
10.70 minutes
3.16
FT/DAY
1876: 00 eee—e—
Partially penetrating well: K = 1.39
K = 1.89
K = 2.60
XK = 4.10

HVORSLEV, 1951:

GPD/FT"2
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VARIABLES for well:

Adjusted Rc

1n(Re/Rw)
C
In{Re/Rw)
Lw
Le
Y1
Y2
T
BTL
m

HlEn o u g nanndhan

PIEZOMETER 1 SLUG OQUT TEST #3

= 0.220 ft, ( 2.65 inches)
0.333 ft, 4.00 inches
34.483 [t
1.77 (dimensionless)
0.25 (dimensionless)
1.08 (partially penetrating)
1.03 (dimensionless)
1.48 (fully penetrating)
2.854 f£¢t
2.54 ft
0.50 ft
0.19 ft
12.20 minutes
12.20 minutes
3.16

Bouwer & Rice, 1976:

Partially penetrating well:

Fully penetrating well:
U.5. NAVY, 1974:

VARIABLES for well:

2djusted Rc

Rw

H

A

B
In{Re/Rw)

C

I1n(Re/Rw)
Lw

Le

Y1

Y2

T

BTL

m

| T | T O T T T O I 11

-HVORSLEV, 1951:

= 0‘

0.323
34.48
1.77
0.25
1.08
1.03
1.48
2.54
2.54
0.50
0.1%
12.30
12.30
3.16

FT/DAY
K = 1.22
K = 1.68
K = 2.28
K = 3.59

GED/FT2
9.1
12.4
17.1
26.9

PIEZOMETER 1 SLUG OUT TEST #Z:

220 ft, ( 2.65 inches)
ft, 4.00 inches

£t

(dimensionless)
{(dimensionless)
(partially penetrating)
(dimensionless)

(fully penetrating)

£t :
ft

ft

ft
minutes
minutes

Bouwer & Rice, 1976:
Partially penetrating well:
Fully penetrating well:

U.S. NAVY, 1974:

HVORSLEV, 1951:

mRERA

HH WA

GPD/FT~2
9.0
12.3
16.9
26.7
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VERTICAL HYDRAULIC CONDUCTIVITY ANALYSIS (U.S5. NAVY 1274)

277 + 11L h,
VARIABLES for well: PIEZOMETER 2

R= 0.1667 feet
L= 0.5000 feet
t; = 0 minutes
t, = 300 minutes
by = 1.4519 feet
h, = 1.3231 feet
FT/DAY
U.S. NAVY, 1574: K, = 0.265

GPD/FT~2

- ) - —-—
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SLUG TEST ANALYSIS
PIEZOMETER 1
SLUG OUT TEST-2

-4
-3
_ -2
E 1 =
L 8
-7
~ L6
> -5
o - 4
Lel
= -3
O
2 2
(i
Y _
= o
Z 0.1 ~0.1
O -8
0O -7
= -6
< -6
%' 4
3
2
8 - @1 IR [ L] ] LI | L] ] LR ‘ 11 ] [ L) T L ] L @ - @1
s & & & & 9 S
e L0 8 & S B $
TIME ( MINUTES )
AR o FATER © SO, ITECHNOLOGY
® MISSIMER
DRN. BY: JCS DWG NO. A-~012491ER~2 DATE: 3/2/93
V’rogroup PROJECT NAME: GREENMEADOWS NUMBER: 01-02491.00 DIVISION
FIGURE C-—1.
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DRAWDOWN/RECOVERY ( FEET )
® .

Q.01

SLUG TEST ANALYSIS &
PIEZOMETER 1 A
SLUG IN TEST-2
|
4 -4
a3 -3 2
24 -2 L
P | :91- L
84 o]
77 -7
6 -6
3= -B i
4 - 4
3 -1 H
2+ -2
l
- \ 0.1 A
84 -8
7 -7
6 -6
& -6
: o
34 -3
24 -2 :
LR L T R A At T A e A B N A TN BN A B R B S e @.81
® ® e ® ® @ ® ®
s s ¢ ¢ § & 8§ & |
TIME ( MINUTES )

S ———

AR o FATZR o SOIL TECHNOLOGY

DRN. BY: JCS DWG NO. A-012491EP—2 DATE: 3/2/83

PROJECT NAME: GREENMEADOWS NUMBER: 01-02481.00

MISSIMER
DIVISION

[VimGroup

FIGURE C-3.
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DRAWDOWN/RECOVERY ( FEET )

SLUG TEST ANALYSIS H
PIEZOMETER 1
SLUG OUT TEST—1

o 1

-6
e
-6

i H
-4

-3

a.
7
L -6
-6
-4
L a- .
i, L 27 -2 i
. |
:L - H @ . @1 el 1y vVeErd ] [ IR Frrii l LR LS LB 1T T HA [ S LR l | I L | @ - @1
S 2 &8 & 8 e @ & @& © @ L
u © v & 4 § £ 8§ 8 § ¢ g
) TIME ( MINUTES ) k
L H
. E__‘ ‘l—_*_——‘——-—_* ———— " 4——-3—}
- AR o FATER o SO IFECANOLOGY
LJ [V’rOGroup DRN. BY: JCS DWG NO. A—012491EQ—2 DATE: 3/2/83 %Ig?é%%?

NUMBER: 01-02481.00

PROJECT NAME: GREENMEADOWS

FIGURE C-2.
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APPENDIX D

COMPUTER MODEL DATA
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if 1 10 20 30 40 . 50 &0 70 79
1
]
10
o
=
25* k .2 i " s
|
30
31 31
I’ 1 70
—— 10 MILES —ip
V77773 OFEN SAND PIT o WELL LOCATION
@ P — — — — p—r———— E— —
. 2 7 -
AR o FATER o ,.SOAJ J’ELC’HJV oL oY MISSIMER
DRN. BY: JCS DWG NG. A—012451PE—1 DATE: 3/17/93  DIVISION

PROJECT NAME: GREEN MEADOWS PROJECT NUMBER:

01-062491.00

- L__l!imeu;.rx

APPENDIX ) . MODEL GRID SHOWING LOCATION OrWELLS AND‘ON—.:_S_,JT.I.E ~SAND PITS.
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STRESS PERIOD # 1

9 DAY
18 DAY
27 paY
36 DAY
45 DAY
54 DAY
63 DAY
72 DAY
81 DAY
90 DAY

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

STRESS PER!OD # 2

STRESS FERIOD # 3

STRESS PERIOD # 4

STRESS PERIOD # &5

STRESS FERIOD # &

STRESS PERIOD # 7

STRESS FPERIOD ¥ 8

STRESS PERIOD # 9

STRESS PERIOCD # 10
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BLOCK CENTERED FLOW PACKAGE

130

5280
250
500
500
200
300
560
200

5280
500
250

5280

T

o B = = i e o e R = v B o I e )

34 -888. 01. 190
1.0
1 (10F8.0)

2640 1600 1260 1000
200 460 700 260
220 200 . 220 500

1000 500 220 200
220 500 16090 500
220 200 220 500

1000 500 220 200
220 500 860 800

1 (10F8.0)

25640 1600 1200 80¢

1000 300 220 200
250 200 300 450

0.15
2.6
-6.

.053

-0005
5012.5

-51.

3.9e-5
.15

-11.

1.500E-4
4010.

-7
670
220

1000
220
220

1000
220

1200

-7
860
220
670

"LI=WT(U), L2=WT(C/U), L3I=SS(C)
"AR1SOTRCPY FACTOR

"79 COLUMNS INTERVALS®

450
209
500
500
200
500
200
15600

"30 ROWS™

500
360
1000

300 200
220 500
220 200
1000 500
220 500
220 200
1000 500
2640 5280
220 200
600 460
1260 1600

250
1000
220
220
1000
220
220

220
200
2640

“SPECIFIC YIELD FOR LAYER 1
"HYDRAULIC CONDUCTIVITY LAYER 1

"WATER-TABLE ! BOTTOM
"LEAKANCE (LAYER 1 - LAYER 2)

"PRIMARY STORAGE LAYER 2

“HYDRAULIC CONDUCTIVITY LAYER 2 (40FT THK)
“WATER TABLE 11 BOTTOM
MLEAKANCE (LAYER 2 - LAYER 3)

"SECONDARY STORAGE LAYER 2

"TOP OF LAY 2, WATER TABLE I]

"STORAGE FOR LAYER 3, 55
“TRANSMISSIVITY LAYER 3, $5
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WELL PACKAGE
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=28877 .0 WELL
0.0 WELL
-28877.0 WELL
0.0 WELL
~28877 .0 WELL
.0 WELL
~41390 .4 WELL
~28877.0 WELL
-44278 .1 WELL
=44278.¢ WELL
-44278.1 WELL
442781 WELL
-44278.1 WELL
0.0 WELL
-26877 .0 WELL
G.0 WELL
~28877 .0 WELL
0.0 WELL
-20877.0 WELL
~96256.7 WELL
=96256.7 WELL
0.0 WELL
-96256.7 WELL
=96256.7 WELL
0.0 5L
~96256.7 WELL
=26356.7 WELL
0.0 WELL
-96256.7 WELL
=96256 7 WELL
0.0 WELL
-86256 .7 WELL
=96256.7 WELL
0.0 WELL
-96256.7 WELL
-96256.7 WELL
0.0 WELL
0.0 WELL
—-28377.0 WELL
0.0 WELL
-28877.0 WELL
0.0 wELL
-23877 .0 WELL
-41390.4 WELL
0.0 WELL
-44278 .1 WELL
~44278.1 WELL
—44278.1 WELL
-43278 .1 WELL
-44278 .1 WELL
~38502.7 WELL
0.0 wELL
~2B877 .0 WELL
0.0 wELy
-28877 .0 WELL
0.0 WELL
4.0 WELL
-96255.7 WELL
~96256.7 WELL
0.0 WELL
~96256 .7 WELL
~96256.7 WELL
0.0 WELL
~96256 .7 WELL
~96256.7 WELL
0.0 WELL
=96256.7 WELL
=86256.7 WELL
0.0 WELEL
-96256.7 WELL
—96256.7 WEIL
0.0 WELL
-86256.7 WELL

]

7]
et b 4t b? L8 Lt Lot Lo it it Gt o d nf L2 i Sk I RT3 T 3 D B 3 I ) S 0 L L o it Bl i s Gl T B o M 9 0 Lk I I D 30 R B T I R I R KD N 3 N 3 B ) I

[

29

[PE—

=96256.7 WELL 19
-28877 .00
—28577.03
-28377.03

0
-41390.4
=-28877 .00
-44278.07
-44278 .07
=-44278 .07
-44278.6G7
-44278,07

-28877 .00
=24877.00
28877 .00
=-96256,68
-96256.68

~96256.68
~36256.68

=36256.68
-96256.68

-96256 .68
~96256. 68

~26256 68
~96256 .68

-96156.68
=96256.66

~28377 .00
a
=-28877 .00

a
~24877.00
~413%0, 4
Q

~A4278.07
-44278.07
-43278 .07
~44278 .07
-44278.07
-38502.7
o

~28877 .00

0
-28877 .00
-96256.68
-96256.68

-~56256 .68
~96256 .68
~46256. 68
~-96356 48

~96256, 68
~36256, 68

~95256, 68
-96236.58

~96256.68
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~96256.
-28877.
-23877.
-20877 .
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0g
e
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111
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~41390_4

-28877,
=-44278,
—44378.
~4427%.
~44278.
~442T8.

~28877.
-28877.
~28877 .
-96256.
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-96256 .
=96256.
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=~96256.

-96256,
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PRECONDITIONED CONJUGATE GRADIENT PACKAGE

1
.0001

GUTPUT CONTROL PACKAGE

50
.01

O N P I — e

1.0

L= e B i e e R o Y Y Y R e Y = R

]

0
o

00000000 O0COO

PCG package
1
RECORD 1
sp1 REC.2
sp1 REC.3
sp2 REC.2
sp3 REC.2
spa REC.2
sp5 REC.2
spé  REC.2
sp? REC.2
sp8 REC.2
sp?  REC.2
spil  REC.2

spl0

REC.3

0 o

WRITE HD & DD

D

S



RIVER PACKAGE

51 0
51 0
P 17 37 -0.2 50000 M2 17 45 -0.2 50000
31 17 38 -0.2 100000 ®02 18 45 -0.2 180000
a1 17 39 -0.2 50000 W2 19 45 -0.2 138000
q ! 17 40 -0.2 22000 yr2 20 45 -0.2 120000
31 17 41 -0.2 20000 LH Wiz 5 s -0.2 240000
11 17 42 -0.2 22000
. 2 26 45 -0.2 300000
41 17 43 -0.2 50000 2 27 45 -0.2 335000
g1 17 44 -0.2 100000 2 27 44 0.2 500000
gl 17 45 -0.2 50000 2 27 43 -0.2 250000
jo! 18 45 0.2 180000 2 27 42 0.2 110000
w 19 45 -0.2 138000 2 27 41 -0.2 100000
1 20 45 0.2 120000 2 27 40 -0.2 110000
M 25 45 -0.2 240000 2 27 39 -0.2 250000
1 26 45 -0.2 300000 -1 0
151 27 45 0.2 335000 -1 0
TR 27 44 -0.2 500000 -1 0
1 27 43 0.2 250000 -1 0
b1 27 42 0.2 110000 -1 9
" 27 4 -0.2 100000 : -1 0
1 27 40 -0.2 116000 -1 0
pi 27 39 0.2 250000 -1 0
1 24 37 -0.2 10000 -1 0
421 24 38 -0.2 20000
N 24 39 -0,2 10000
71 24 40 -0.2 4400
31 24 41 -0.2 4000
.,_1: :Z 42 -0.2 4400
4 43 -0.2 10000
?,‘,1 1 24 44 0.2 20000
01 24 45 -0.2 10000
a2 17 37 -0.2 50000
32 17 38 -0.2 100000
432 17 39 -0.2 50000
2 17 40 -0.2 22000
b 2 17 41 -0.2 20000
pI% 17 42 -0.2 22000
412 17 43 -0.2 50000
442 17 173 -0.2 100060
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MODFLOW OUTPUT FILE

U.5. GEOLOGICAL SURVEY MODULAR FINSTE-DIFFERENCE GROUND-WATER MODEL
COOE BMODIFICATIONS BY:

MISSIMER DIVISION: VIROGROUP, INC.
#.0. BOX 151306

CAPE CORAL, FL 32915-1306

(833) 574-1919

IISSIMER & ASS0CHIATES GHOUNDWATER MODEL ING
joe . MODEL # 1 FINE SCALE NEAR SITE IMPACT ASSESSMENT

3 LAYERS ROWS
10 STRESS PERIOD(S) EN SIMULATION
ICgEL TIME UNIT |5 DAYS
[Fi
ﬂ.EﬂEN’T OF IWNIT: v 2 3 4 5% 6 7 8
T/OUNIT: 11 12 014 © 0 O 0
9/

8AS1 -- BASIC MODEL PACKAGE, VERSION 1.
INPUT READ FROM LNIT 1
ARRAYS RHS AND BUFF WILL SHARE MEMORY.
STARTING HEADS WIiL BE SAVED
71143 ELEMENTS IN X ARRAY ARE USED BY BAS
71143 ELEMENTS OF X ARRAY USED OUT OF 400000

BCF2 o= BLOCK-CENTERED FLOW PACKAGE. VERSION 2, 7/1/9
INPUT READ FROM ANIT |
TRANS | ENT SIMLI.A'I’I(N
CELL-BY-CELL FLOWS WILL 8& RECORDED On LWNIT 34
HEAD AT CELLS YHMAT CONVERT TO DRY= -888.00
WEYTING CAPABILITY IS5 NOT ACTIVE
LAYER AQUIFER TYPE

79 COLLMNS

3 14 15 16 17 18 19202! 222324
3 00 G O 0 D

o=
-
(1)
[y

§/87

1 1

2 3

3 0
22044 ELEMENTS IN X ARRAY ARE USED BY BCF
93187 ELEMENTS OF X ARRAY USED OUT OF 400000

WELY -- WELL PACKAGE. VERSION 1, 9/1/87
INPUT READ FROM 12
MAXIMWM OF 37 WELLS
1423 ELEMENTS IN X ARRAY ARE USED FOR WEiLS
93335 ELEMENTS OF X ARRAY USED OUT OF 400600

RIVE == RIVER PACKAGE. VERSION 1, 9/1/87
INPUT READ FROM LNIT 14
MAXIMW OF 51 RIVER NODES
306 ELERENTS IN X ARRAY ARE USED FOR RIVERS
93641 ELEMENTS OF X ARRAY USED OUT OF 400000
PCG2 == CONJUGATE GRADIENI’ SOLUTION PACKAGE, VERSION 2. 5/1/88
INPUT READ FROM UNIT 2
MAXIMLW OF 1 CALLS DF SOLUTLON ROUY INE
MAXIMU OF 58 INTERNAL ITEI!ATICNS PER CALL TO SOLUTION ROUTINE
MATR (X PRECONDITIONING TYPE :
29788 ELEMENTS iN X ARRAY ARE USED BY PCG
123429 ELEMENTS OF X ARRAY USED OUT OF 400000

AISSIMER & ASSOCIATES GROUNDWATER MODEL ING

Jos ~a—- MODEL # 1 FINE SCALE NEAR SITE tMPACT ASSESSMENT
BOUNDARY ARRAY FOR LAYER t WILL BE READ ON UNIT ¢ USING FORMAT: {7952)
BOUNDARY ARRAY FOR LAYER 2 WILL BE READ OM LNIT t USING FORMAT: {7912)
BOUNDARY ARRAY FOR LAYER 3 WILL BE READ ON LNIT 1 USING FORMAT: (7912)
AQUEIFER HEAD WILt BE SET TO 999.99 AT ALL NO~FLOW NGDES (IBOUND=D) ,
INITIAL HEAD = ©.000000GE+00 FOR LAYER 1
INITIAL HEAD = ©0.00C0000E+GD FOR LAYER 2

— . TP R TR T T TP AT P TR

Prers—rony ey

R T

sy n o Ul

INITIAL HEAD = 0.0000000E+00 FOR LAYER 3

HEAD PRINT FORMAT IS FORMAT NUMBER 1 DRAWDOWN PRINT FORMAT IS FORMAT NUMBER
HEADS WILL BE SAVED ON UNIT 0 DRAWDOWNS WILL BE SAVED ON UNIT 90

OUTPUT CONTROL $1S SPECIFIED EVERY TIME SYEP

COLUWN/ROW ANISOTRDPY = 1.000000

DELR (delta x) WILL BE READ ON UNIT 11 USING FORMAT: (10F8.0)

DELC idelta ¥) WILL BE READ ON UNMIT 11 USING FORMAT: (10FS.0)

PRIMARY STORAGE COEF = 0.31500000 FOR LAYER
HYDRAUL IC CONDUCTSVITY = 2,600000 FOR LAYER 1
BOTTOM ELEVATION = =5.000000 FOR LAVER 1

LEAKANCE (VCONY) =  0.5300000E-0t FOR LAYER 1
PRIMARY STORAGE COEF = Q,3000000E~D3 FOR LAYER 2
HYDRAULIC CONDUCTIVITY = 801Z.500

BOTTOM ELEVATION »  <31.00060

FOR LAYFR 72
FOR LAYER 2
LEAKANCE (VCONT)} = 0,35000006-D4 FOR LAYER 2
SECOMDARY STORAGE COEF. = 0.15000G0
TOP ELEVATION = -11.00000

FOR LAYER 2
FOR LAYER 2
PRIMARY STORAGE COEF = 0,1500000E-03 'FOR LAYER 3

TRANSMISS IVITY = 4010.000 FOR LAYER 3]

SOLUTION BY THE CONJUGATE-GRADIENT METHOD

MAXEMUM NOMBER CF CALLS TO PCG ROUTINE

MANEMLM ITERATIONS $#ER Cail TO PG

FATRIX PRECONDITIONING YVPE

RELAXATION FACTOR (ONLY USED WITH PRECOND. TYPE 1)
PARAMETER OF POLY. PRECOMD. = 2 (2) OR 1S CALOULATED

1
50

oK

1
0. 10006E+01
0

HEAD CHANGE CRITERIGN FOR CLOSURE = 0. 1000GE-03
RESIDUAL CHANGE CRITERION FOR CLOSURE = @, 10GOGE-01
PCG HEAD AMD RESIEUAL CHAMNGE PRINTOUT INTERYAL = 1
ALL PRINTING FROM THE SOLVER 15 SUPPRESSED {1} = 0
FOR NPCOMD=1, DO (B) OR DO NOT (1) RECALCULATE

CHOLESKY DIAGONAL EACH DUTER ITERATION = 0

STRESS PERICO NO. 1, LENGTH = 4, 000000
NUMBER OF TIME STEPS = i
BULYIPLIER FOR DELT
INITIAL FIME STEP SIZE =

1.000

9.00G000
37 'ﬂ'ElLS ACTIVE WN CURRENT STRESS PER10GD
AYER ROW COL STRESS RATE  WELL NO.

2 9 -z8877. 1
223 12 G.0G000E+GD 2
2 20 12 -28377. 3
2 2 t2 0.03000E+00 4
2 23 (7 -20877. E)
2 23 23 0.00090E+00 6
2 2 25 =-41390, 7
@ 213 3B -28877. 8
2 23 & 44278, k)
2723 47 -44278, 10
2 23 52 ~44278, 11
2 23 59 ~44278 . 12
2 21 65 —24278. 13
2 1 n Q. BGUODEGOO 14
2 i5 g 2887 15
2 9 9 Q. 00600E+Dﬂ 16
2 q 17 -28877. 17
2 9 23 0. CODOOE+QD 18
2 9 29 -28877. 19
3 It g =-88257, 20
I & 12 ~96257, 24
3 0 12 1. 000DUE+00 22

L s

1

-



3 23 17 ~96257 ., 23
3 2y i3 =26257 . 24
3 13 29 0.00000E+DO 25
3 23 3 =96257. 26
3 213 M -96257 . 7
¥ 13 47 0. 00600E+00 il
3 13 5 96257 29
3 13 =59 -95257 i
E R = I 1] 0.0D0009E+00 N
3 n -96257. 2
3 15 9 ~96257 . i3
3 4 9 0.00080E+00 4
3 . 17 -96257 a5
3 9 23 -95257 ., A6
1 9 29 0. 000DGE+00 a7

51 RIVER REACHES ACTIVE IN THIS STRES:

¥ CALLS TQ PCG ROUTINE FOR TIME STEP
31 TOTAL {TERATIONS

MAX MU HEAD CHANGE FOR EACH ITERATION:
NO. HEAD CHANGE LAYER.ROW,COL

S PERIOD
1 IM STRESS PERIOD 1

MAXIMUE RESIDUAL FOR EACH ITERAT!CN
NO.

1 =40.39 (a1, 9
2 -15.70 (3. 23 413
3 -7.194 (3 23, 17)
4 =1.596 (3 4, 22}
5 1.577 (3, 1, 5
5 1.423 (3 6 3)
7 o0.7297 (3. 2. 5)
8 0.4936 (3. 6. 8)
9 -0.2120 (3. .7, 20)
10 -0.1532 (3 18, 5
1t 0.7730E-01 ( 3, 21, &)
12 -0.5824E-01 ¢ 3, 3, 27}
13 -0.2196E-01 ( 3, 4. &)
14 -0, 1364E-01 { 3, &, 2}
15 3.8G04E-02 3, 22, 16)
6 0. 6445E-02 { 3, 14, 22)
17 0.2734f-02 { 3, - 45)
W@ D.16616-02 { 3,20, 71)
19 -0 8936E-03 { 3, 15, 15)
0 0.6521E-03 [ 3, 14, 16)
21 =C.3272E-02 ( 3. 23, 28)
22 -0.1418E-03 { 3, 13, 71}
23 -0.1020E-03 ( 3, 17, 41)
24 -0.6549E-04 ( 3. 9, 53)
25 0.2994E-04 ( 3. 26. 49)
26 0.2704E-D4 ( 3, 16, 71}
27 -0.8941E-05 ( 3. 13, 4)
28 0.5599E-05 ( 3, 5, 69)
29 -0 . Z7B5E-G5 ( 3. 13, 3)
D 0.1IBSE-05 ( 3, 13, TH)
3 0.B438E-06 { 3, 15, 45)
HEAD/DRANDOWN PR INTOUT FLAG =
TJOTAL BUDGET PRINTOUT FLAG = 0
CELL-BY-CELL FLOW TERM FLAG = @

CIJTPU'I' FLAGS FOR ALL LAYERS ARE THE SSmF:
HEAD DRAWDOWN  HEAD  DRAWDOWN
PRINTOUT PRINTOUT SAVE SAVE

[} o 1} o

RESIDUAL  LAYER,ROW,COL

1 0,.0302E«D5 { 2, 27, 44)
2 0.6250E+05 { 2. 27. 44)
3 D.A388E«05 ( 2, 27, 44)
4 0.3259E+05 ( 2. 27, 44)
5 D.2117E«05 { 2, 27. 44)
6 0.1193E+05 ( 2, 27, 44)
7 7I1M, {2, 27, 44)
8 4452 { 2. 27, 44)
9 2624. (2, 27, 44)
10 1586 {1, 27, 44}
t1 8’09 { 1. 27, 44)
12 459.8 {1, 27, 44)
3 1743 {1, 27, 44)
4 163.0 {3, 27, 44)
15 93,28 (1, 27, 44)
% 5362 €1, 27, 44)
17 30.74 {1, 27, 43)
18 17.40 (1, 27, 44)
19 1061 {1, 27, 44)
20 5.751 (1. 27, 44)
21 3102 (1. 27, 44)
22 1.889 (1. 27, 44)
23 1,075 (1. 27. 44)
24 G.6409 (1. 27, 44)
25 0.3774 {1, 27, 44)
26 0.1976 {1, 27, 44}
27 0.1084 1, 27, 44)
28 0.59336-01 ( 1. 27. 44}
29 0. 3I7E-01 { 1, 27, 4d}
A0 0. 1863E-01 { 1. 27, 44}
31 0.9961€-02 { 1. I7. 44}

VOLUMETRIC BUDGET FOR ENTIHE MODEL AT END OF TIME STEP 1 IN STRESS PERIOD ¢

CUMULATIVE VOLUMES L**3

IN:
STORAGE = 0. 14945E+08%
CONSTANT HEAD = 0.00000E+00
WELLS = 0. 00000[009
RIVER LEAXAGE = 157,
TOTAL IN = D 15004E+08
our:

RATES FOR THIS TIME STEP Le*3/T
1N
- STORAGE = 0. 16605E+017
CONSTANT HEAD =  0.0GODOE+GO
WEL Bl o. DUDDOE+00
RIVER LEAKAGE = 8235
JOTAL IN = Q. 16655E¢07
ouT:

17 HELLS ACTIVE IN CURRENT STRESS PERICD
LAYER

ROW COL SYRESS RATE  WELL No.

z 21 9 o, U000DE+00 1
2 23 8877 2
2 20 2 o, nuunnEooo 3
2 21 12 -aary. 4
2 23 17 o, 9D00DE 400 5
2 23 23 -28877 6,
2 23 2 41300, 7
2 23 35 0.000ODE+OD &
2 23 A1 -a4278. 9
2 23 47 -44278. 10
2 23 53 44278, 11
2 23 59 44278, 2
2 23 85 -44278. 13
2 23 71 -38503. 14
2 15 s b DOO0DE00 15
2 9 9  -zmer 16
2 8 17 o, ooouosouu 17
29 2% g8 18
I 9 23 0 o0ostEsao 19
3 21 9 0,00000E+00 20
3 23 12 -96257. 21
3 20 12 -96257. 22
3 23 17 0.00000E+00 23
3 23 23 -96257 24
323 29 -g6757. 25
3 23 35 0.00000E+08 6
3 23 4 -96257. 77
323 47 -9625 28
3 23 53 0. oonuo:.nn 2%
5 23 58 -9525 30
3 23 &5 -95251 31
323 71 0. 00DDOE«DD 32
i1 15 9 -gg2ey 33
3 8 9 _g625y. 34
3 9 17 0.00000E+00 35
319 23 -g3257. 36
3

9 29 -96257 . a7
REUSING RIVER REACHES FROM LAST STRESS PERIOD

1 CALLS 70 PCG ROUTINE FOR TIME STEP
29 TOTAL |TERATIONS

MAXIMLWM HEAD CHANGE FOR EACH IVERATION:
coL

1

IN STRESS PERIOC 2

MAXIMUM RESIDUAL FOR EACH ITERATION:

P —_— —— PR
, W Y T
STORAGE = §.DD20E+DC STORAGE = 0.C0000E+00
CONSTANT HEAD = 0.D0000E+0D CONSTANT HEAD =  O.00DDOE+00
WELLS = 0.14580E+08 WELLS = 0.16200E+07
RIVER LEAKAGE =  0.42098E+06 RIVER LEAKAGE = 46775,
TOTAL OUT = O, 15001E+08 TOTAL OUT = Q. 1GESDE+O7
IN-OUT =  8.0000 iN - GUT = 0.75000
PERCENT DISCREPANCY = 0.00 PERCENT DISCREPANCY = .00
INPUT/QUTPUT RATIO = 1.00 INPUT/OUTPUT RATIO = 1.00
TIME SUWWARY AT END OF TINE STEP 1 IN STRESS PERIOD 1
SECONDS  AINUTES ~  HOURS DAYS VEARS
TIME STEP LENGTH 0.7776E+06 G.1206E+05  216.0 9,500 0. 2464E-01
STRESS PERIOD TIME 0Q.77T76E+06 G0.1296€+05 216.0 .000 0. 2464E-G1
TOTAL SIMULATION TIME O.7T76E406 0.12966+05 216.0 9,000 0.2464E-01
STRESS PERIOD NO. 2. LENGTH «  9.000000
NUMBER OF TIME STEPS = t
MWATIPL IER FOR DELT = +.090
INITIAL TINE STEP SIZE s 9.000000

NO, HEAD CHANGE LAYER,ROW, NO. RESIDUAL  LAVER,ROMW,CCL
1 =16,85 {3 9.29) 1 -2.62006+05 ( 3, 22, 17}
2 -B.211 (3. 20, 12) 2 =0.3377E+05 ( 3, 23, 17}
3 -4.230 {3 9, 18) 3 =0, 1269E+05 ( 3, 21, u)
4 2,181 (3. 8, 28) 4 9307. €3, 21, 11}
5 1.215 { 3. 15, 88) 5 5398 (3, 21, 11)
6 0.8992 (3, 7, 12) 5 3989, (3, 21, 11)
7 0.5849 { 3. 10, 16) 7 078 { 3. 21, 11}
8 0.271% {3, 23. 8) 8 877.7 {3, 2¢, 11)
9 9.1299 {3, 9, 12} 9 -545.5 (3 25 69)
10 -0 9668E-L1 { 3, 7, 16} 0 385.7 (3. 11, 27)
1t -0.56126-01 { 3. 25, 63) it 213.9 (3. 22, 1)



I NN C
12 -0.2964E-01 { 23, 13. 21}
13 -0 1683E-01 { 3, 20, 47)
14 D.9403E-02 { 3, 21, 11)
15 0.6079E-02 { 3. 14. 28)
i6 0. 4D63E-02 { 3, 2, 52)
T O0,1719E-02 { 3, 14, 62}
18 -0 . 7487E-02 { 3, 14, 5}
19 -0.7861E-03 { 3, 14, 11)
20 ~0.3917E=03 { 3, 14. 4)
21 -0.2406E-03 { 3, 15, 8)
22 -0.1027E-03 { 3. 49, 45)
23 -D.50S1E-04 ( 2, 14, 69)
24 0.40t8E-D4 ( 3. 7, 58)
25 D.2027E-04 { 3. 14, 52)
26 D0.1350E-04 (3, 2, 8)
27 0.F0NE-05 [ 3. 9, 8)
28 =0.4D66E-03 ( 3, 12, 8)
29 ~0.1532E-05 ( 3. V7, 33)
HEAD/DRAWDOWN PR ENTOUT FLAG = 1
TOTAL BUDGET PRINTOUT FLAG = 0

CELL-BY-CELL FLOW TERM FLAG = D
REUSING PREVIOUS VALUES OF IOFLG

e e ———
12 123.2 (3, 22, 10
13 -68.87 (3, 21, 19
14 =44.66 (3. 21, 37
15 7.0 (3 21,
16 13.74 (3 21, 3
17 7.559 (3 23, 9
18 4,053 (3. 23, 3
19 =2.167 (3. 26, 63
e -1,079 (3 26, 14
21 0,6464 (3 5 33
22 10.5546 (3, 24, 8}
23 0.3704 (3, 24, 38}
24 0.1706 (3, 24, #
¥ 0.91086-0t { 3, 20, 32
26 0.4336E-01 ( 3. 6, 12
27 0.2673E-01 ¢ 3, 2%, 7
28 0. 1748E-01 { 3, 25, 7
29 0.74056-02 { 3. 25, 7

VOLLMETRIC BUDGET FOR ENTIRE MODEL AT END OF TIME STEP 1 IN STRESS PERIOD 2

CUMULATIVE VOLUMES

N

STORAGE

CONSTANT HEAD

WELLS

RIVER LEAKAGE
TOTAL IN =

OUT:

PERCENT DBSCREPANCY

TIME SUMMARY AT END OF TiME STEP
H

TOTAL SIMULATION TIME 0. 1555E407 ©.2592€+05

STORAGE
CONSTANT HEAD
WELLS
RIVER LEAKAGE
TOTAL ouT
ouT

NPUT /OUTPUT RATIC

TIAE STEP LENGTH 0.7776E+06 Q,1296£405

SYRESS PERIOD TIME

STRESS PERIOD NO. 3,

L**3

RATES FOR TH!S TIME STEP

L**3/T

0.23726E+08
0. 00000E+D0
0.00000£+00
D.68305€+06
0.29411E+08

3168.6

0. 0DOCDE +80
D_28937£+08
0. 42098E+06

IN:
STGRAGE =
CONSTANT HEAD =
WELL =
RIVER LEAKAGE =
OTAL IN =
ouT:
STORAGE z
CONSTANT HEAD =
WELLS =

RIVER LEAKAGE =

0. 13312E+07
0.:00000E +00
0.00000E +00

69874,
0. 16011E+07

52.07
0. 000J0E+00
0. 15007E+07
0. 00000E +00

NUMBER OF TIME STEPS

=
HWLTIPLIER FOR DELT =
=

MITIAL TIME STEP SIZE

0.29%411E+08 TOTAL QUT = 0.16011E+07
IN - OUT = -D,25000
0.00 PERCENT DISCREPANCY = .00
1.00 INPUT/OUTPUT RATIO = 1.00
1 IN STRESS PERIOCD 2
ECONDS MRINUTES HOURS DAYS YEARS
215.0 9.000 0. 2464E-0H
0.7776E+08 0. 1296E+05 216.0 9.000 0. 2464E-01
432.0 18.00 0.4928E-01
LENGTH = 9.000000
1
1.600
9.000000

37 WELLS ACTIVE IN CURRENT STRESS PERICD
REUSING RIVER REACHES FROW LAST STRESS PER!0D

1 CALLS T PCG ROUT
2% TOTAL 1TERATIONS

INE FOR TIME STEP

MAX | MM HEAD CHANGE FOR EACH ITERATION:

1 IN STRESS PERIOD 3

MAXIMUM RESIDUAL FOR EACH ITERATION:

NO. HEAD CHANGE LAYER,ROW,COL NO. PRESIDUAL  LAYER.ROW,COL
1] 2. 44 (3 9 29) 1 0.6365E+05 ( 3. 23, 17)
2 59n (3. 20, 12) 2 D.3433E+05 3. 23. 1N
3 -3.614 (5. 23, 17) 3 -0.0ITIE+05 {3, 2%, 11)
4 ~2.306 (3., 8, 28) 4 -%959 (3 21, 1)
5 1.054 (3. 10, 27) 5 =7133 (3. 2¢. n)
6 0.982% (3 & 10) 6 -4093 {3, 21, )
7 ~-0.3984 {3 10, i6) 7 -1071 {3 21, 11)
& 0.2020 {3, 10, B} & 801.8 {3, 19, 12)
9 ~0.1471 (3, 9, 12} 9 -551.3 (3 1, 2M

e —

=
]

T1STE=-01
15 -0.43256-0%
12 -0.2695E-01
13 -0.1896E-01
.9248€-02
[4243E-02
.3263E-07
ATSTE-02
18 =0.8307E-03
.6351E-03
20 -0.4042E-03
.1785E-03
22 «0,9944E-04
.S286E-04
24 -0.3843E-04
-2170E-G4
1185E-04
27 -0.6987E-0%5
-298GE-05
29 -0.2178E-05

L] -,
-1-1-X-2-3-1

L1
g gy
ooo

Ll
o«
ao

X}

]

-]
o, e P e, P B o A e R P

- N I X

- WA A A—hO~

[-J 2oL LI N
- PN = DA ON
Lo St o el el e e e

L]
=
—

UUUUUU“UUUUPU“UUPUPP
-
o =
-
~ bt
— Lad

»
-~
ol
-

HEAD/DRAWDOWN PRINTCUT FLAG = 1
TOTAL BUDGET PRINTOUT FLAG u O

CELL-BY-CELL FLOW T|
REUSING PREVIOUS VA

VOLLMETRIC BUDGET FOR ENTIRE MODEL AT END OF TIME STEP

ER% FLAG o @
LUES OF JOFLG

oy

h
1

186 -397.0
11 =217 .1
12 =-122.6
13 66,45
14 -43,24
15 -27.00
15 -11.76
17 =7, 435
1 ~3.854
19 2,03
20 1.072
2t -G 6414
22 =0.5643
2) -~0.3178
24 =0, 1732

25 -0,8536E-01
26 ~0.4163E-01
27 0. 2785%E-01
28 -0, t80GE-01
29 -0.7129€-02

ot

[l
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—

s o o e, o, i 8 g P o, o, R P, P, 0,
HHUUHUUUUHUUHUUUFUGU
[~
'
&

[~
o
~
—

1 IN STRESS PERIOD 3

CUIH.I.ATIVE VOLLmES L*=*3 RATES FOR YHiS TIME STEP Lee3/T
N: *IN:
STORAGE = 0. 420438408 STORAGE - G. 14797 E+07
CONSTANT HEAD = 0.00000€+00 CCNSTANT HEAD = 0, Q0000E«00
WELLS =  0.000C0E+00 WELL. = 0.00000E+0D
RIVER LEAKAGE = 0. 19749E+07 RIVER LEAKAGE = 0.14353E+08
TOTAL IN = 0.44020E+03 TGTAL iN = D, 16233E+07
ouT: (LT H
STORAGE = 37532, STORAGE = 3262.7
CONSTANT HEAD = .00000E+00 CONSTANT HEAD = 0.00000E+30
WELLS £ D.43I5ETC+08 WELLS = 0. 16200E+07
RIVER LEAKAGE = Q.42093F4+06 RIVER LEAHAGE = 0.0000CE+CO
TOTAL OUY = 0. 44D20F +0B TOTAL OUT = D.16233E+07
iN -~ DUT = ~20.000 IN - QUT = =2.8750
PERCENT DISCREPANCY = 0.00 PERCENT DISCREPANCY = 0.00
INFUT/OUTPUT RATIO = 1.00 INPUTFOUTPUT RATIO = 1.060
THME SLWMARY AT END OF TIME STEP t IN STRESS PERIOD 3
SECONDS HRIMUTES HOURS DAYS YEARS
TIME STEP LEMGTH U©.7776E+06 . 1296E+05 216.0 9.050 C.2464E-01
STRESS PERIOD YIME 0.7776E+06 U[.1296F+05 216.0 9.000 0.2464E-01
TOTAL SIMULATION TIME (,2333E+07 O,.3888E+05 G4E.0 27.00 0. 7392601
STRESS PERIOD NG, 4, LENGTH = 9.000000
NUMBER OF TiME STEPS = T
MULTIPLIER FOR DELT = $.000
INITIAL TIME STEP S(ZE = @, 000000

37 WELLS ACTIVE iN CLRRENT STRESS PERICD
LAYER WELL NC,

ROW COL  STRESS RATE

2 9 0.00C00E+00
2 2 12 28877,

2 0 12 0.Q000DE+00
2 2 12 28877 .

2 23 17 . ODODG‘GDQ
2 23 13 ~2887

2 23 0 -4!390

2 23 35 o. DﬂﬂﬂBEoOO
2 2 M -4427

2 23 47 -4427!

2 23 53 -44278.

2 23 w9 =44275.

2 23 &5 ~44273,

-
Wh) = DO N ML s



LR Ll [ :‘Y[]

3 N =35503. 14 STORAGE

2 n 87224, STORAGE = 5076.8
2 ts 9 0.00000E+00 13 CONSTANT HEAD = 0.000GDE«DG CONSTANT HEAD = .00QDDE+DO
F 9 9 ~28377. 16 WELLS = 0.579T3E+G8 WELLS »  0.1600TE+07
2 % 17 0, nooooEooo 17 RIVER LEAKAGE =  0.42098E+06 RIVER LEAKAGE =  0.0000DE+QQ
2 3 23 ~28477 18 TOTAL QUT = 0, 5M482E+08 TOTAL OUT = 0.16063E+07
2 % 23 0.00000E +00 1% IN - OUT = =24.000 IN -« QUT = -0.50000
3 9 0.0000GE+00 20 PERCENT DISCREPAMCY x 0.00 PERCENT DISCREPANCY = 0.60
a 23 12 -96257 . 21 INPUT/OUTPUT RATIO = 1.00 INPUT/OUTPUT RATIO = 1.00
3 0 12 -96257 . 22
3 2 17 0. 00000E+00 23
3 3 3 ~96257 . 24
3 23 0 =-26257 25
3 3 35 0. 0DOJOE+DE 26 TIME SUMMARY AT END OF TIME STEP { IN STRESS PERIOD 4
3 23 41 96257 27 SECONDS KINUTES HOURS DAYS YEARS
3 13 47 95257 28
3O 5 0.D0000E+DD 29 TIME STEP LENGTH 0_7776E+06 0.1296FE+05 216.0 9.000 0.2464E-01
3 23 059 96257 30 STRESS PERICD TIME O0.7776E+06 0.1296E+05 216.0 9.000 0.2464E-01
3 23 85 -96257. 3n TOTAL SIMAATION TIAE ©.2110E+07 G.5184E+05 864.0 36.00 0.98%6E-01
3 7N 0.00000E400 32
k) 15 9 -96257 33 STRESS PERIOD NO, 5. LENGTH = §.000000
3 9 9 -96257. 34
3 g a7 G.000DOE+00 35 NUMBER DF TIME STEPS = t
3 9 3 -96257 36 MULTIPLIER FOR DELT = 1.000
3 9 2 -¢5257 . a7 INITIAL TIME STEP SIZE = 9,000000
REUSING RIVER REACHES FROM LAST STRESS PERIOD
37 '!ELLS ACTIVE IN CURRENT STRESS PERIOD
1 CALLS TO PCG ROUTINE FOR TIME STEP 1 IN STRESS PERICD 4 LAYER COL  STRESS RATE  WELL NO.
29 TOTAL ITERATIONS ra— p i ;
MAXTAUM HEAD CHANGE FOR EACH ITERATION: MAXIMUM RESIDUAL FOR EACH ITERATION: 2 23 12 0,00000E+0D 2
NO. HEAD CHANGE LAVER.ROW,COL NO. RESIDUAL  LAYER,ROW,COL 2 210 12 ~28477 3
- 2 21 12 0. oooooz.on 4
1 -13.33 3. 9, 29) 1 -0.6372E+05 { 3, 23, 17) 2 123 17 -2887 5
.2 -6.587 3. 20, 12) 2 ~0.34426+05 {( 3, 23, 17} 2 23 23 n.cuuueno 3
3 -2.759 3, 9, 29) 3 031796405 {3, 21, §1) 2 23 29 -41390, 7’
4 2 262 3. 8. 28) 4 9970, (3 21, 1t) 2 23 3% -284877. 8
5 1.018 3, 7. 52) 5 7150, {3 21, 3%) 2 23 4 ~44278, 9
6 -0.5915 {3 &8 10} 6 4103 {3 21, 1) 2 23 47 -44278. 10
7 0.4511 ( 3, 10, 16) 7 2070 {3, 21, 1) 2 13 %) 44278, 11
8 -0.2843 { 3. 10. 8) 3 -201.5 {3, 19, 12) 2 3 5 —u‘n. 12
9 0.1428 (3. 9.12) 9 551.5 (3. 11, 27) 2 23 65 4427 13
10 ~0.7939E-00 ( 3, T, 186) 10 393.5 {3, 11, 21} 2 23 0N 0. oonuae.nn 14
t1 -0,4623E-01 { 3, 25, §3) o 2178 { 3, 22, 19) 2 15 9 -2887 15
12 -0.2439€-01 3,13, 1) t2  122.6 { 3. 22, 10) 2 9 9 0, 000005+oo 16
13 0.1786E-01% 3. 13, 30) 13 -66.35 (3. 21, 19) 2 o 17 ~28877 17
14 -0.9016E-02 3, 7. 24) 14 43.03 (3. 21, 49} 2 % 23 0. 0000F +00 18
15 0.4286E-02 3, 14, 28) 15 26.99 (3, 21, 1) 2 9 29 ~28877. 19
16 0.2843E-02 ( 3. 2, 52) 18 13.76 {3, 21, 31} F §] 9 -96257, 20
17 =0.1848E-02 { 3, 21. 49) 17 7.503 (3 23, 9) 123 12 -96257 21
12 0.8005€-03 ( 3. 14, 14) 12 3.873 (3, 23, 9 3 2 12 0. 000O0E +00 22
19 -0,6956E-03 { 3, 14, 11} 19 -2.043 (2, 20, a) 3 13 17 -96257 23
20 0.3424E-03 ( 3. 22, 16} 20 -1.075 (3, 24, 9 3 13 2 ~96257 24
21 -0.20126-03 { 3. 15. 8) 21 0.5402 { 2. 20, 232} 3 23 29 0. 0300GE+00 25
22 0.9451E-04 { 3, 23, 8} 22 0.5667 (3 24, & 3 23 15 -96257. 26
23 -0.5110F-04 { 3, 24, 8} 23 0.3797 (3, 24, 8) 3 13 4 =96357, Fd
24 0.4000E-04 ( 3. 7, 58) 24 0.1743 (3, 24, 323 47 0.00D00E +00 28
25 -0 1947E-04 ( 3. 14, 64} 25 0.8585E-0t ( 3. 20, 32) 3 23 53 ~96257. 29
26 0.11S1E-04 ( 3, 2, 8} 26 0.4198E-01 ( 3, 6. 12) 3 23 59 =96257 . kD]
27 0.6981E-D5 ( 3. 9, 8) 27 0.2810E-0t ( 3. 25, 7) 3 13 65 0. D03GOE+06 31
28 -0.3263E-05 ( 3. 25. 7) 28 0.1815E~0t ( 3, 25, 7) 3 23 N -96257 . 32
29 0.1924E-05 { 3, 24. 18) 29 0.7196€-02 3, 25, 7} 3 15 9 963257 33
3 9 9 0.0000CE+00 kY
2 9 17 -96257. 35
HEAD/DRARDOWN PRINTOUT FLAG = 1 3 9 23 -96257 . 36
TOTAL BUDGET PRINTOUT FLAG = 0 3 9 29 0.00000E+0D 37
CELL-BY-CELL FLOW TERW FLAG = 0 REUSING RIVER REACHES FROA. LAST STRESS PERIOD
REUSING PREVIDUS VALUES OF IOFLG
1 CALLS TCO PCG ROUTINE FOR TIME STEP t IN STRESS PERIOD 5
29 TOTAL ITERATIONS
VOLLMETRIC BUDGET FOR ENTIRE MODEL AT END OF TiME STEP 1 IN STRESS PERIOD 4 FAKIMUM HEAD CHANGE FOR EACH ITERATION: MAXIMUM RESIDUAL FOR EACH ITERATION
N0, HEAD CHANGE LAYER,ROW.COL NO. RESIDUAL  LAYVER ROW.C
CUMAL AT IVE voc.unss [RLE RATES FOR THIS TIRE STEP L**3/T
e m————— 1 13,07 £ 3 9, 39} 1 G.6373E+63 ( 3, 23, 17}
2 6,372 3, 20, 12} 2 0.3443E+05 ( 3, 23, 7)
IN: I'H 3 3,623 (3 9, 29 3 -0.117T1E«05 ( 3, 21. 11}
- -— 4 -2.282 (3. & 26} 4 -9972, 2, 21, 11)
STORAGE = (1.54802E+08 STORAGE = 0.14177E+07 5 =1,006 (3, 7,52} 5 -7152. {3 21, 1)
CONSTANT HEAD =  G.00D0DE+00 CONSTANT HEAD =  0,00000E+00 50,9108 (3, 8 0} 6 -4107. (3. 21, 11}
WELLS = 0.00000E+00 WELLS = 0.00000E+00 7 -0.4386 { 3. 10, 16) T -~2072 5. Zi. 14)
RIVER LEAKAGE =  O,36793E+07 RIVER LEAXAGE = 0.18916E+06 2 0.2873 {3 1w &) 8 230t.9 (3, 19, 12)
TOTAL IN =  D.53432E+03 TOTAL IN 0. 15068E407 9 -0, 1447 (3. 9 12) 9 -551.6 3 11, 27)
oOuT: OuT: 10 D.7641E-01 ( 3, 7, 18) 0 -393.5 £3, 1. 27}
— — 11 O.4446E-~01 { 3, 25, 63) 1t -217.7 { 3, 2z. 10}



12 -D.241%E-0%
13 ~D.1233E-01
14 0.9006E-02
15 -0.4120E-02
18 ©.28645-02
17 0. t608€-02
18 -0, 8162E-03
1% Q.6717E-03
20 ~0.3627E-03
a1 0.1925E-03
42 -0.9703E~04
23 0.5111E-04
24 ~0.3950E-04
25 0.1993E-04
26 -0.1122E-04
27 -0.7043E-D5
28 0.3144E-05
29 -0.1035F-05

—

| o -
1 L
3, 3, 22)
3. 13, 30)
. 7, 24)
3, 14, 28)
3. 14, 22)
3, 21, 49)
3, 4, 14)
3, 4. 1)
3, 22, 18)
3. 15, 8)
3. 23, 8)
3, 24, 8)
3. 7. 58)
3, 14, 64)
3. 2, 8)
3, 9. 8)
3. 25, 7)
3. 24, t8)

HEAD/DRAWDON PRINTOUT FLAG » 1
TOTAL BUDGET PRINTOUT FLAG » O

CELL-BY-CELL FLOY TERM

FLAG = D

REUSING PREVIOUS VALUES OF IOFLG

" PR JR—— [P
12 -122.6 (3, 22, 100
13 66,34 3, 21, 19)
t4 -43.06 (3, 21, 49)
15 -27.01 (3, 21, 3)
16 -131.78 (3, 21. 3)
17 -7.499 (3. 23, 9}
18 -3 868 (3. 23, 9
19 2.045 ( 3, 20, 31%)
20 1.078 (3, 24,

21 =0.5408 { 3. 20, 32)
22 -0.5668 (3. 24, 3)
23 ~0,3800 {3, 24, 8)
24 -0, 1748 (3, 24, 8)
25 -0, 837SE-m (3, 20, 32)
36 -0.4199E-01 ( 3, &, 12)
27 -0.2811E-00 ( 3, 25, 7)
28 -D.1B1TE-01 { 3, 25, T)
29 =0.7215E-02 ( 3. 25, 7)

VOLUMETRIC BUDGET FOR ENTIRE MODEL AT END OF TIME STEP 1 IN STRESS PERIOD 5

CUMULATIVE VOLUMES L**3 RATES FOR THIS TIME STEP L**3/T
iN: IN:
5TORAGE = 0.6732VE+08 STORAGE E 0. 13909E+07
CONSTANT HEAD = 0. 00000£+00 CINSTANT HEAD = 0.00000E+00
WELLS = 2. 00000E+00 WELL = 0.QDO0DE+DD
RIVER LEAKAGE hd 0.58233E+07 RIVER LEAKAGE = 0,23822E+06
TOTAL M = 0.73M44E+08 TOTAL IN = 0. 15291E+07
o ouT:
STORAGE = 0. 16948 +056 STORAGE = 91397
f.tNSTANI' HEAD = 0. 000G0E +00 CWS‘I'ANT HEAD z 0.00000E+00Q
WELLS = 0.72553E+08 WEL = 0.16200E+07
RIVER LEAKAGE = 0. 42098E406 RIVER LEAKAGE = 0.00000E +00
QTAL OUT = 0.73144E+08 TOTAL OUT = 0. 16Z91E+07
IM - OUT = 8.0000 IN - QUT = £,3750
PERCEMT DISCREPANCY = 0.00 PERCENT DISCREPANCY = 0.00
INPUT/OUTPUY RATIO = 1.00 INPUT/OUTPUT RATID = 1.00
TIAE SUMWARY AT EMD OF TIME STEP 1 IN STRESS PERIOD 5
SECONDS RINUTES HOURS DAYS YEARS
TIRE STEP LENGTH 0.7776E+06 0.1296F+05 216.0 9.000 0.2464E-01
STRESS PERIOD TIME 0.7776E+06 0. 1296E+05 216.0 9.000 0.2464£-01
FOTAL SIWULATION TIME 0.3883F+D7 O.6420E+0% 108G 45.00 0.1232
STRESS PERIOD NO. 6, LENGTH = 9. 000000
NUMBER OF TIME STEPS = 1
MUATIPLIER FOR DELY = 1.000
INITHAL TIME STEP SIZE = 9.060000
37 IHEI.LS ACTIVE IN CURRENT STRESS PERIOD
AYES ROW COL  STRESS RATE  WELL NO.
2 9 0.20000E+00 1
2 23 12 =28877. F
2 20 12 0.00000F +00 3
2 M 12 ~28877 4
2 23 17 0. 00000!000 5
2 23 3 -28877 &
2 23 29 41390 7
2 23 a5 0. ODDUDEOGB -1
2 22 4 -44278 g
i n & ~£4278. 16
2 1 53 —44278. 13
2 13 59 ~44278. 12
2 23 65 =44278. 13
2 23 71 -38503 14
2 15 9 0, DBDOOE+00 15

R Ry Ry RN FYRYRY R PR YR PRYRYFPCYRY SN}
(]
L
[
"

————

-28877.

0. G0O02E+D0

-26477.

0. 000D0E+D0

0.00000E+00
=-96357 .

=95257 .

0. QOEGDEQDB

-N62%

-96257

0. GODUDEODU

-96257

~96257

0. G600DE+0
-96257.

-96257,

R

-96257
-96257.

0.00000E +GO

57 .

Il

9 ~952E7 . 2
REUSING RIVER REACHES FROM LAST STRESS PERIOD

1 CALLS TG PCG ROUTINE FOR TIME STEP

29 TOTAL ITERATIONS

MAX MM HEAD CHANGE FOR EACH iTEIMTIm

1 IN STRESS PERIOD 6

MAXINUM RESTDUAL FOR EACH (TERATION:
ROW ., COL

S

-

(.

MNO. HEAD CHANGE LAYER,ROW,COL NO. RESIDUAL  LAYER.R
1 -13.15 (3. 9 29) 1 ~0.6374E+05 ( 3, 23, 17}
2 -6.450 (3. 20,-12) 2 -0 3444E405 ¢ 3, 22, 17)
3 -3.680 (3 9 29) 3 O.UITIELD05 (3, 2%, 13)
4 2.265 [ 3. & 28} 4 9972 (3, 21, 11)
5 —1.005 { 3, 10, 27) 5 7153, (3, 25 11)
6 -0.9105 (3 &, 10} 6 4108 (3, 20, 1)
7 0.4389 (3. 19, 15} 7 2074 { 3. 25, 11}
8 -0.2883 (3. 10, &) 8 -B01.8 £ 3, 19, 12}
90,1432 (3. 9, 12} 9 551.% (3. 11, an)
10 ~0.77746-01 ( 3. 7, 16} 10 3935 3, 11, 27)
11 -0.4513E-01 ( 3. 25, 63} 11 217.8 (3. 22, 1)
12 ~0.2368E-01 ( 3. 13, 21} 12 122.7 {3, 22, 10)
13 0.1807E-03 ( 3, 13, 20} 13 -66.39 { 3. 2%, i9;
14 -0.9061E-02 ( 3. 7, 24} 14 ° 43.08 { 3. 21, 49)
15 0.4133-02 ( 3. 14, 24) 15 27.63 {3, 21, 3t}
16 ~0.2850E-02 ( 3. 14, 22} 16 13,80 ( 3. 21, 31)
17 -0.1596E-~02 ( 3, 21, 49} 7T ¥.503 { 3. 23 9)
18 0.80326-03 ( 3. 14, 14} 18 3.872 {3, 23. 9)
19 -0.6824E-03 ([ 3. 14, 11) 19 -2,046 { 3. 20, 31}
20 4.3540E-03 (3. 22. 16) 20 =-1.077 (3. 24, 9)
2% -G, 1963E-03 ( 3, 15, B) 21 0.6414 { 3. 20. 32j
22 0.9538E-04 { 3. 235, 8) 22 0.5669 (3, 24, 8
23 -0.5159E-04 { 3. 24, B) 23 0.3801 0. 24, 3)
24 D.3%51E-04 { 3, 7, sB} 24 0.1747 (3. 24
25 ~0.19BB8E-04 { 3. 14, 64} 25 0.859BE-01 ( 3, 20, 32)
26 0. 1119E-04 [ 3, 2, &} 26 O0.421GE-01 ( 3. 6. 12)
7 0.6961E-05 { 3, 9, a) 27 0.2811E-Di { 3, 25, 7}
28 -0.3J04E-08 { 3 28, 7 28 O.1817E-91 ( 3. 25, ¥}
2% 0.1979E-05 { 3. 24, 18} 29 0.72206-02 ( 3, 25, 7)
HEAD/DRAWDOAN PRINTOUT FLAG =
TOTAL BUDGET PRINTOUT FLAG = O
CELL-BY~CELL FLOW TERM FLAG = D
REUSING PREVIOUS VALUES OF 10FLG
VOLUMETRIC BLDGET FOR ENTIRE MODEL AT END OF TIME STEP 1 IN STRESS PERIOD &
CUMULATIVE VOLUMES Leed RATES FOR THIS TIME STEP Les3T

IN:
STORAGE
CONSTANT HEAD
WELLS
RIVER LEAKAGE
TOTAL
ouT

T sToRAGE
CONSTANT HEAD

= 0.79386E+08
= 9.GO00DE+DD
= 0.C0D0OE+DY
= 0.82505E+07

IN = 0.87637E408

= D.258735405
= 0.0CO00E+0D

IN:
STORAGE =
CONSTANT HEAD =
WELLS =
RIVER LEAKAGE =
TOTAL IN
oUT:
STORAGE

=
CONSTANT HEAD =

0. 13406E+07
0. 0000GE+0D
0.00000E+00
0.25969 «06
0. 15103E+07

9531.8
0.00030E+00



WELLS .
RIVER LEAKAGE
0

TAL CUT =
IN - GUT =
PERCENT DHSCREPANCY n

INPUTOUTPUT RATIO

STRESS PERIOD YIME 0.7776E+06 D0.1296E+05
TOTAL SIMULATION TIME O.4666E+07 0.7776E+05

0.87637E+08 TOTAL CGUT =  0.16103E+07
~-&.0000 IN = QUT = -2.0000
2.00 PERCENT DISCREPANCY = 0.00
= 1.00 INPUT/QUTPUT RATIO = 1.00
1 IN STRESS PERIOD &
SECONDS RINUTES HOURS DAYS YEARS
TSRE STEP LENGTH 0.7776E+06 0.1296E+05 216.0 9.000 0. 2484E-01
216.0 9.000 0. 2464E-01
1296, 54.00 0,478

C7

—

= D_86960E+08
=  0.42098E+06

TIME SUWMARY AT END OF TIME STEP

WELLS =
RIVER LEAKAGE =

e

0. 18007E+07
0.00000E+00

STRESS PERIOD NO. 7, LENGTH = 9_Q00000
MNUMBER OF TIME STEPS = 1
MULTIFLJER FOR DELT = 1.000

INITEAL TIME STEP SI1ZE = 9000000

AT WELLS ACTIVE IN CURRENT STRESS PERIOD
LAYER ROW L N,

COL STRESS RATE  WELL
2 9 -28877. 1
2 2 12 0. DODODEOBU 2
2 20 12 =-28877 3
2 12 . 00000E+00 4
2 23 -2887 5
2 23 2 0.00000E+00 6
2 23 0 ~41390, 7
2 23 3s -28877. -3
2 13 an -44378, 9
2 23 47 -44278, 10
2 23 53 -44278 . 11
23 3% -44278. 12
2 23 &5 -4427 13
2 23 7N D 00000E+00 14
2 15 9 2887 15
2 9 g 0 DODDDEOUD 1%
2 2 17 -28877, 17
2 9 23 0. 000005000 113
2 9 29 -18877. 19
3 n % -96257 . 20
3 1 12 =96257, 21
3 0 12 0.00000E+00 22
3 2B a7 -96257. 23
3 213 23 -96257 ., 4
3 23 29 0. ODDUOE+00 25
3 23 2% -86357. 26
i 23 4 '-96257 v
223 47 0. J0000E+00 28
3 23 53 -96257 . 2
k) 23 59 -96257 . 0
3 23 s o. 000005000 3t
3 23 TN ~3625 32
3 15 9 —96257 33
3 9 9 0. 00000 +00 34
k] 9 17 -96257 A5
3 9 23 -96257, 36

2 0. 00000E +08 7

9 k4 3
!EU&ING RIVER REACHES FROM LAST STRESS PERIOD

.1 CALLS TO PCG ROUTENE FOR TIME STEP

2% TOTAL ITERATIONS

MXIIIMV. HEAD CHANGE FOR EACH ITERATiON:

1 IN STRESS PERICD 7

MAXIKUM RESIDUAL FOR EACH lI'EIHTlON

HEAD CHANGE LAYER, ROW,COt NGO, RESIDUAL  LAYER.ROW.C
1 1312 (3. 9. 29) 1 0.6374E+05 ( 3, 23, 17)
2 6.410 ( 3. 20, 12) 2 0.3444E+05 ( 3, 23, 17}
3 3.647 (3. 9, 29) 2 <0, IITLELDS (3, 2%, i1}
4 -2.278 (3, 8, 28 £ -9672. {3, 25, 1t}
5 -t.009 (3, 7, 50) 5 <7153, (3. 2%, 1t)
& 0,9048 (3, & 10) § -4109. (3. 28, 11)
7 -0.4419 (3. 10, 16) T =2074 (3, 21, 19y
8 0.2362 (3, 10, 8} 5 8019 {3, 19, §2)
9 -0.1445 {32, 9.12) 9 -551.5 (3. 11, 27;
10 D.7684E-01 ( 3. 7. 16) m =3935 {3, 11, 27}
11 0.£476E-011 ( 3, 25, §3) 1 -217.8 (3. 22, 10)
12 =0.23932E-01 ( 3. 3, 22) 12 -122.7 (3, 22, 10)
13 ~G.1824E=-01 ( 3. 13, 30) 13 66.39 (3, 21. 19)

‘7 WELLS ACTIVE IN CLRRENT STRESS PERIOD

YER ROW COL STRESS RATE  WELL NO,
2 9 o, EOOOQEODU 1
2 23 12 -2 2
3 I6 12 9. 000002#00 3
2 n 12 -20877. 4
2 23 17 2, 000C0E +00 -]
2 3 23 ~28877. ]
2 23 9 -41390 7
2 23 35 Q. DO"DEEQOD &
2 3 4 ~44278, 9
2 23 47 ~AA2TE . 10
2 23 53 ~3427n, 11
2 23 5% =->4378, 12
2 23 65 -44278. 13
2 23 M ~38503. 14
2 15 9 a. 00000E000 15
2 9 3 -2847 16
2 9 t7 Q. DDDOOE#GD 17

oy ————, — ~ e
B M T TR
14 0,3987E-02 3, 7, 24} 14 -43.09 {3, 21, #49)
15 =0.4159E-02 3, 14, 28) 15 -27.04 {3, 1t, 31
16 0.2830E-02 3, 14. 22} 16 -13.81 { 3. 21. 31)
17 0, 1594E-02 a, 21, 49} 17 -7.502 (3, 23, 9)
18 -0, 8154E-03 3, 14, 14} 18 -3.872 { 3.2y, o)
19  0.6749E-03 A 14, 1} 19 2.046 { 3. 20, 1)
20 -0.3589€-03 3, 22, 15) 20 v.077 (3. 24, 9}
21 0.1938E-03 1,15, 8} 21 ~0_5410 {3, 20, 32}
22 -b,5665E-04 3,23, 8) 22 -0._5669 (3, 24, &)
23 0.5095E-04 EN Tt 23 -0.3801 (3 24, #8)
24 -0.3961E-04 1, 7. 58) 24 -D.1748 (3. 24. ®)
25 0.1982E-04 3, 14, 54) 25 -0.8591E-01 ( 3, 20, 3%}
26 =D.1130E-04 1, 2, 08 26 -0.4711€E-01 ( 3. 6, 12}
27 -0.7039E-D5 309, 8 27 -0.28126-0% ( 3, 25, 7}
28 0.3158E-05 3, 25 1) 28 -D.1818E-0y { 3 35 7h
2% -0, 2012E-05 { 2, 24, 18) 9 -0.7223E-02 {3, 25, T
HEAD/DRAWDOWN PRINTOUT FLAG = 1
TOTAL BUDGET PR INTOUT ftnc =0
CELL-BY-CELL FLOW TERM FLAG = 0
REUSING PREVIOUS VALUES OF IOFLG
VOLUMEYRIC BUDGET FOR ENTIRE MODEL AT END OF TIME STEP 1 IN STRESS PERIOD ¥
CUMLLATIVE VOLUMES L**3 RATES FOR THIS TIME STEP Lee 3T
IN: IN:
STORAGE = 0,91273E+08 STORAGE = 0,13207£+07
CONSTANT HEAD = 0.0COORE+QD CONSTANT HEAD = 0.00D00E+00
WELLS = {.00000E+0D ELLS ¢ 0.DO0DCE+D0
RIVER LEAKAGE = 0,11036E+08 RIVER LEAKAGE = 0,30951E+06
TOTAL IN =  0.10231£+09 TOTAL IN = D.16302E+07
ouT: ouT:
STORAGE = O.34745E+06 STORAGE - 10191,
CONSTANT HEAD =  {.CDO0RE+00 CONSTANT HEAD = 0.00D00E+00
WELLS = 0,10154E+0% WELLS = 0,16200E+07
RIVER LEAKAGE = 0.47098E+06 RIVER LEAKAGE =  0.D0DODE+DD
TOTAL OUT = 0. 10231E+09 TOTAL DUT & €. 16302E+07
IN - GUT = -16,000 IN = = 0_25000
PERCENT DISCREPANCY = 0.00 PERCENT D{SCREPANCY = 0.00
INPUTJOUTPUT BATIO = 1.00 INPUT/OUTPUT RATED = 1.00
TIAE SUMMARY AT END OF THME STEP 1 N STRESS PERIOD 7
SECONDS MINUTES HOURS DAYS YEARS
FIME STEP LENGTH 0.7776E+06 O, t206E«05 216.0 9.000 0.2464E-01
STRESS PERIOD TIME O.7776E+06 0.1296E+05 216.0 9.000 0. 2464E=01
TOTAL SIMULATION TIME O.5443E+07 0.9072E+05 1512, 63.00 0.1725
STRESS PERIOD NO. 8, LENCTH = 9,000000
MUMBER OF TIME STEPS = ]
MULTIPLIER FOR DELT = 1,000
IKITIAL TIME STEP S1ZE =  9.000000

————

u.

1



-
L

. e
- . i [ A
2 9 23 ~28277. 18
2 9 29 9. 00000E «00 15
3 21 9 0. D000DE +0) 20
3 23 12 -95257 . b |
2 p 1] 12 =-362357 . 2
3 23 17 . 00000!000 23
- 3 23 =95257 24
3 13 29 -95257 253
3 23 as q. 000005000 26
3 23 & =88257, i
3 23 47 ~96257 . k1.3
a 23 k] Q. 00000E+00 29
3 23 g -36257 . a0
3 23 65 -362587 . i
3 23 ™ ¢.00000E+00 2
3 13 9 =-36257 . 13
3 9 9 =-36257 ., k13
3 9 17. 0.0000DE+D0 s
3 9 3 ~06257 . 35
3

L) ~06257 , Erd
REUSING RIVEK KEACHES FROM LAST STRESS

i CALLS 7O PCG RGUTINE FOR TIME STEP
29 TOTAL ITERATICNS

MAX MW HEAD CMANCE FOR EACH ITERATION:

PERICD
1 IN STRESS PERIOD 2

MAXEMLVA RESIDUAL FOR EACH ITERATION:

WD, HEAD CHANGE LAYER,ROW.COL NO. RESIDUAL  LAYER.ROW.COL
1 =13.14 3. 9. 20} 1 -G.6374E+05 [ 3, 13, 17)
2 -£.436 { 3. 20, 12} 2 =0.3445E+05 ( 3, 23, 17)
3 -32.67% (3. 9. 29} 3 0.1MT1E«05 { 3, 21, 11)
4 2,263 (3. 8. 28) 4 9971, {3 21. 1)
% -5.00% ¢ 3. 10, 27) 5 T154. {3, 21, 1)
6 -0.5417 {2 8 1) & 4110 {3 21,11}
¥ D.4330 £ 3. 10, 16} T 2075 {3, 21, 11}
8 ~0,2386 t 3, 10, &) & -a01.9 {3 19, 12)
¢ 0.1433 (3. 12} g 555.5 {3, 1, 27}
10 -0.7756E-1 ( 3, T, 15) 10 3935 {3, 11, 21}
1 -0 45036-G1 ( 3. 25, 63} 15 217.9 {3, 22, 1)
12 0.2361E-01 ( 13, 12} 12 122.8 {3 22 1w
13 D.IMD9E-01 ( 3, 13, 30) 11 -66.43 {3, 20, 1}
14 -0.9057E-02 3. 7. 24) 4 43,12 {3 21, 43}
15 0. AMME-02 3. 14, 28} 15 27.06 {13, 21, a1
16 -0 2858E-02 3, 14, 22) 16 13.82 {3, 21, 31}
17 -0, 1600E-02 3, 21, a9} 7 7.506 {3 23 9)
15 0.8035E-G3 ( 3, 14, 14) 13 3.874 {3 23, 9
19 -0.GBOTE=03 ( 3. 4. 11) 13 2. 046 {2, 20, 31}

0 9.354%E-63 { 3, 22, 1§) H -1.076 {3, 24, 9)
2t -0.1958E-03 ( 3, 15, 8§) 21 §.5413 (3. 20, 32)
22 G.9546E-04 3. 23, 8) 22 0.5670 {3, Za, H
23 -0.5160E-04 3. 24, 8) 23 0.3802 (3 24, 8
24 0.)944E-04 3, 7. s58) 14 61749 {3, 24, 8)
25 -0.1990E-04 3, td, &) 25 4.8610E-01 ( 3, 20, 32)
26 0.1116E-04 32, 8 26 D.4219E-0t { 2, 6. 12)
27 Gi.6954E-05 .9 4 27 G.2811E-0t { 3. 25, 7)
28 -0.3197E-05 3,25, 7} 28 0.181BE-0t { 3, 25, 7)
¥ 0.4697%E-05 3, 24, 18) 29 O.7238E-02 ( §. 3 1}

HEAD/DRAWDOWN PR INYOUT
TDTAL BUDGEF PRINTOUT
CELL-BY-CELL FLOW TERM

REUSING PREVIOUS VALUES OF {

VGLUMETRIC BUDGET FOR ENTIRE MODEL AT

FLAG =
FLAG =
FLAG =

OF

roo—

EMD OF TIME STEP 1 )N STRESS PERICD 8

CLFULATIVE VOLUMES

IN:

STORAGE
CONSTANT HEAD
WELLS
RIVER LEAKAGE
TOTAL IN =
ouT:

- -;TORAGE
CONSTANT HEAD

WELLS
RIVER LEAKAGE

L**3 RATES FOR THIS TIME STEP L**3/T

ING
0.10276E+09 STORAGE = D.12764E+07
0.00000E+GQ CONSTANT HEAD =  0.D00DGRE+QD
0.00000E+00 WELLS = 0.00900E+00
0.14046E+08 RIVER LEAKAGE =  0.33445E+06
0.11681E+09 TOTAL IN = 0.16108E+07
ouT:
0.43813£406 STORAGE = 10082,
0.00000E+00 CONSTANT HEAD = 00.00000E+00
0.1159%F 409 WELLS L 0. 1ED0TE+Q7
0.42098E+04% RIVER LEAKAGE =  D.0000DE+DD

e ey ey ey - - ’ -
; . O D e B ey
TOTAL UUT = 0, HE31E+D9 TOTAL OUT = 0.16303E+07
IN - = ~16.0C0 IN = OUT » -90,25000
PERCENT DISCHEPANCY [ 3.00 PERCENT DISCREPANCY = a.6c0
INPUTSOUTPUT RATIO = 1.00 INPUT/OUTPUT RATIO = 1.00
TIME SUMMARY AT END OF TIME STEP 1 IN STRESS PERICD &
SECONDS RINUTES HOUKRS DAYS YEARS
TIME STEP LENGTH 0.7776E+05 0.1296E+D5 216.8 §.000 3. 2464E-0%
STRESS PERIOD TIME O.7776E+06 0. 12956E+05 216.0 9.60C 0.2464E-01
TOTAL StAULATION TIME 0.6221E+07 0, 1937E+D6 1728. 72.00 . 1971
STRESS PERIGD MO. 9. LENGTH = 9.600067
NUEBER OF TIME STEPS = 1
MULTIPLIER FOR DELY = 1.400
INITIAL TIAE STEP SI1ZE = 9.0oo90g

’1 WELLS ALTIVE IN CURRENT STRESS FERIGD
AYER  ROM

COL STRESS RATE  WELL NO

2 9 -28877 1
2 13 12 0.00000E+00 2
2 20 12 ~28877. 3
2 12 0.0D00GE+GD 4
2 2y 7 ~282877. 5
2 213 2 0.CO000E+G0 6
2 23 9 -41390, 7
2 23 35 ~28877. 5
2 22 4 =84275. k]
: 23 47 -44278, LI
2 22 53 =44278 . 11
2 1 59 -34278 . 12
7 23 65 -4427R . 13
2 23 T o, 00000E000 14
i 15 9 -2887 15
2 g 9 o. ooanue-oo 15
2 e 17 =28277, 17
2 & 23 0 00000E400 18
2 % 29 19
3 I 9 -9625? 0
123 12 96257 . 21
] 12 0.00020£+00 22
2 1 17 ~96257, 2
¥ 23 23 -96257 24
3 23 29 0.0CO0E+00 25
I 23 35 =36257 . 26
3 213 4 =96357, ay
323 47 0. DCDDOE#OB n
3 23 53 -9625 29
3 23 59 -9525 30
3 23 65 0. DGOGCE+00 31
‘3 23 7 -95257 32
3 13 9 96257 . 33
2 % 9 C.COCONE+0 34
3 9 17 -96257 . 35
3 9 23 -95257 36
3 0GE+00

9% o0z
BEUS ING R’VER PE&CHES FROM LAST STRESS PERIOOD

1 CALLS TO PCG ROUT{ME FOR TIME STEP
2% TOTAL 1TERATIONS

RAXIMN HMEAD CHANGE FOR EACH ¢

TERATION:
WO, HEAD CHANGE LAYER_ ROW,COL

1IN STRESS PERICD 9

MAX BeUM RES | DUAL
NG, KESIDUAL

FOR EACH ITERATION:
LAYER . R0W,COL

1 13,12 (3. 9, 29
2 { 3. 20, 12)
3 {3 9, #5)
4 {3, 8. 28)
5 {3, 7. 52)
& (2 &, 10)
T {2 19, 16}
) (3, 10, &}
% -0, ¢ a9, 12
10 G.7686E-01 { 3, 7. 16)
11 D.4479E-01 { 3. 25. 63}
12 -0.238BE-01 ( 3. 3, 22)
13 -0.18236-C1 { 3, t3. 30}
14 D.80E4E-02 { 3, T, 24}
15 ~0.4159E-02 ( 3, 14, 28)

1 G.BIT4E«0D
2 D.3445E405
G «0, 1I7IE+05
4 =997,

5 -¥154

6 ~4110,

I -2075,

& a02.0

9 =551.4
10 =3935
11 =217.9
12 ~-122.8
13 56.42
14 -43.32
15 =-27.G6

{

[~

3
3
3
3
3
3
3,
3. 19,
3
K]
3
3
k)
3

S, i, o, g, £ 3 . S 2



M

.2837E-02
. 1593E-02
-8151E-03
.6749E-D3
20 =0,3583E-53
21 . 1938E-03
22 -0.96%6E-D4
23 0. 3094E-D4
24 ~0.3959E-04
25 0. 1%80E-04
26 -0.1130E-D4
27 -0.TO28E-D5
B 0. MGIE-05
29 -0.2009E-0%

18 -

-
~
PORo

s e P PN [
{3, 1422 (3. 21, a1}
(3, 21, 49} [ 2. 23, 9}
(3 14, 14) {2, 23, 9)
(3. 14, 11} { 3. 20, 31)
( 3. 22. 16} [ 3. 24, 9}
(3, 15, 8) (3, 20, 32)
(3. 23, W - {3 24, 8)
(3, 24, &) B { 3. 24, 8)
(3. 7, 58} =0, {3 24, )
(3. 14, 64) -0.8603E-01 { 3. 20, 32)
(3, 2. 8) 26 -0 4R06-01 {3, 6, 12)
(3. 9 B8 27 -0.20126-01 { 3, 25, 7)
(3, 25 7 28 -0.1813€-01 { 3, 25. 7}
(3. 24, 18) 29 0.7245E-02 { 1, 31, )

HEAD/DRAWDOWN FPRINTOUT FLAG = 1
TOTAL BLDGET PRINTOUT FLAG = @
CELL-BY-CELL FLOW TERM FLAG = @
REUSING PREVIQUS VALUES OF HOFLG

YOLURETRIC BUDCET FOR INTIRE MODEL AT END OF TIME STEP

1 IN STRESS PERIOD 9

CLMULATIVE VOLUMES L**3
IN:
STORAGE = 0.11411E+09
CONSTANT HEAD = 0.00000E+00
WELLS = 0.00000E+00

RIVER LEAKAGE

0.17371E408

TOTAL IN = 0. 13148E+09

out: ouT:
STORAGE = 0,53127E+06 STORAGE = 10343,
CONSTANT HEAD =  0.0000QE+D0 CONSTANT HEAG = 0.00000E+00
WELLS . = 0.13053E400 WELLS = 0.16200E+07
RIVER LEAKAGE *  0.42098E+08 RIVER LEAKAGE x 0.00000E+00
TOTAL OUT = D, $3148E+09 TOTAL OUT = 0, t6303E+07
iN = OUT = -8.060890 IN - OUT = 1,2500
PERCENT DISCREPANCY = 0.09 PERCENT DISCREPANCY = 0.00
INPUT/OURFUT RATIO = 1.86 INPUT/OUTPUT RATIO = 1.00
TIME SUMMARY AT END OF TIME STEP 1 IN STRESS PERIOD @
ECONDS RINY HOLRS DAYS YEARS
TIME STEP LENGTH IJ 7I76E+06 O. 1296E+05 215.0 $.000 0, 2464E-01
STRESS PERIQD TimE O©.7776E+CE 0.1296E+05 216.0 %.000 0.2464E-01
TOTAL SIMRATION TIME 0.6998E+07 0.1166E+06 1944, Bg1.00 0.2218

STRESS PERIOD NO.

RATES FOR THIS TIME STEP

(L}
STORAGE =
CONSTANT HEAD =
WELLS =
RIVER LEAKAGE =
N

Le*3/T

0. 126095407
0.00000E+D0
0.00000E+00
0.3694 1 E+06
0.16303E+07

10, LENGTH = 9.0800000

NUMBER CI’ TIME STEPS =
TIPLIER FOR DELT = 1.0
INITIAL TlﬂE STEP SIZE =

1

7 I‘ELtSRACT!Vt IN CLRRENT STRESS PERH!D
YER  NOW

. 000
9.600000

CH.  STRESS RATE  WELL NO

2 3 0. uoouue«uu 1
2 23 2 =28 2
2 0 1z 0. uunqu¢un 3
2 v 12 -28877. 4
223 7 0. DRCHGE+00 3
2 13 23 -255 3
2 23 29 -413 ?
2 23 35 0. ooooosoun 8
2 23 M =44278. 9
2 213 47 44278, 10
2 3 s3 -44272. "
2 2 k9 -44278, 12
2 23 &5 -44278, 13
2 23 T ~38503 id
2 15 9 0. 0CO00E+00 15
2 9 9 ~285877 16
2 % 17 . GOODOE+00 17
2 9 23 -28877. 18
2 2 2

0.00000E+00

p——— e = ety ey Y

21 k] C.00COOE«0C ricd
=-36157.

3

3 12 2t
3 2 12 ~96Z57 . 22
3 23 17 0.00000E+00 23
3 23 23 —95257 24
2 3 I 96257 25
3 23 3 0.06000E+00 26
3 13 M =96257 . 2r
3 47 ~96:357 28
3 23 s3 0. 600D0E+00 29
3 23 59 -9%257. 0
3 23 65 ~96257 . 31
3} 23 1N 0. GOUHDEOBD 32
3 15 9 =-96357 33
k) 3 9 ~96257 34
3 T 17 4. UGOOBEQOD as
g 9 =-96357 36

S A I

9 29 -96257 . 7
REUSING RIVER REACHES FROM LAST STRESS PERICD

1 CALLS TO PCG ROUTINE FOR TIME STEP
29 TOTAL ITERATIONS

MAXIMUM HEAD CHANGE FOR EACH ITERAYFON:
NO. HEAD CHANGE LAYER.ROW.COL

1 IN STRESS PERIOD 1D

HAXIMM RESIDUAL FOR EACH ITERATION:

NO.  RESIDUAL

Ll

LAYER  ROW, COL

28 -0.3195E-D5
23 0.1982E-05

1 +13.14 {3, 9, 29
2 -5.434 {3, 20, 12)
3 -3.670 (3 9 29
4 2.26% (3 & 28
5 -1.088 {3 1w, 27
6 -0.9115 (3, & 10
7 0.437% { 3, 16, 18)
8 -G.2856 {3, 10, &) B
9 0.1432 {3, 2, a12)
10 -0.7750E-01 { 3, 7. i5
1t =0.4500E-01 ( 3, 25, 63
12 0.2361E-61. ¢ 3. 3. 22
13 0,1B09E-01 { 3, 13, 30
14 -0.9051E-02 ( 3, 24
15 0.4118E-02 ( 3, 14, 28
16 -0, 3857E-02 4 3 14, 22
17 -D.160DE-02 { 3, 21, 49
18 O0.BO3BE-03 ( 3. 14, 14
19 -0.6801E-03 ( 3, 14, 11
20 D.3549E-03 { 3, 22. %6
21 -0.1956E-03 [ 3. 15, &
22 0.954%5E-04 < 3, 23. &
23 ~0,5157E-04 ( 3, 24, &)
24 0.39426-04 | 3. 7, 58}
25 -0.1989E-04 ( 3, td. 6a)
26 O0.11i5€-04 (3, 2, 8)
27 0.6952E-05 [ 3, o,
(3. 25
{3

N
-
@
=2

HEAD/DRAWDOWN PR INTOUY FLAG = 1
TOTAL BLOGET PRINTOUT FLAG = ©
CELL=BY-CELL FLOW YERM FLAG s ©

OQUTPUT FLAGS FOR ALL LAYERS ARE THE SAME:
DRAYDOWN

HEAD DRAVDOWN  HEHD
PRINTOUT PRINTOUT SAVE SAVE

1 1 1] 1

1 =0.6ITAEDD
2 ~0.3446E+05

3 C.1171E+05
4 9971,

5 7155,
AR

7 2016

& -801.9

9  551.4

10 393.5

1 7.9

1 122.8

13 -66.46

3 i3.14

i 17.08

16 13.83

17 ¥.507

18 3,876

1% =2.047
20 -1.076
2t D.6421
2z 2.5571

21 0.3303

24 0.1751

25 0.8620E-01
25 0.4281E-01
27 0.2812E-01
28 0.1818E-01
29 0.7464E-02

{

Py gy oy oy o, e, o e P, R ke i, Ry, PR, ey e £, . e £ P,
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DRAWDOMM IN LAYER 1 AT END OF TIME STEP t

] 2 3 4
12 13 14 15
23 24 5 28
34 35 36 a7
45 46 a7 48
56 57 58 59
67 68 69 Ta
s 79
1 0.450 0.473 0.487 0.497
0.516 6.517 0.519 0.519
0.516 0.516 0.514 0.51%
0.483 0.481 0.479 0.476
0,433 0,429 0.£27 0,425
0,384 0.376 0.372 D.369
0.33% Q. 327 0.319 0.216
0.257 G.236
2  0.478 . 507 0.52a 0.54)
0.574 0.575 0.577 0.579
0.573 0.572 0.570 0,564
0.523 G.521 0.518 0.513
0.461 0.457 0.433% 0.45)
0.412 4. 404 0.44a0 0.398
0.363 G_354 0.346 0.242
0.273 0.248
3 0.490 0.530 0.558 0.578
0.620 0.622 a.625 0.626
0.618 0.616 0.613 0.605
0.549 0. 546 0.542 G.536
0.477 0.473 0.471 0,468
0.432 0.425 0,421 0.419
0,385 0.376 0. 367 0.362
0.285 0.257
4  0.5m 0.546 0.5T7% 0.603
0.656 0,639 0.662 0.66)
0.633 0.650 0,646 0.637
0.565 0.3561 0.556 0.549
0.435 0,481 0.479 0.477
0.447 0,441 0.438 0.436
0.402 0.393 0.384 0,379
0.295 0.264
5 0.508 0,558 0.595 0.622
0.636 0.659 .692 0.693
0,681 0.678 0.673 0.661
0.574 0.569 0.564 0.555%
0.487 0. 454 0.482 0.480
0.459 0,454 0.451 0._449%
0.417 D. 407 4.397 0,392
0.0t 6.268
6 0.514 0.567 0.607 0. 638
0.714 0.716 t.7i8 9.719
&.708 0.705 0.698 0.682
0.579 0.573 0.567 0.558
0.486 0,433 0.482 0. 481
8.469 0.465 0.463 0,461
0.430 0.420 0.409 0.404
o.307 0.272
7  0.518 0.573 0.616 0,649
0.739 0.739 0.739 0.740
0.737 0.733 0.722 0.693
0.581 0.574 0.568 0.557
0.482 0.481 a.480 a.479
0.477 0,475 9.4713 0.472
0.442 0._432 0.420 0.415
0.311 0.275
8 0.520 0.577 2.620 0.655
0.752 0.750 0.749 G.751
0.765 0.754 0.734 0.706
D._581 0.574 4.567 0.555
0.479 0.478 3.478 0.477
0.482 0. 481 0.479 0.478
0.449 0.438 3.426 0.42
0.314 0.277
9 8.521 0.578 0.62) 0.658
0.758 0,755 0.734 0.757
0.799 0.766 0.739 G.709
0.580 8.573 0,566 0.553
0.477 0.476 0.476 0.476
D.485 D.484 0.483 G.482
0,453 0.442 0.430 0.424
0.315 0.273
10 0.522 0.580 0.625 0.661
0.762 0.760 0.759 .76t
0.773 0,761 0.741 0.712
0.580 0._572 0.564 #.552
0.474 0.474 0,474 0.474
0.48% 0.438 0.487 0.486
0.457 0. 4486 0.434 0.428
2.316 0.278

IN STRESS PERIOD 10

5 6 7 8 2 1D 11

16 17 8 19 20 n 22

Fid 28 29 30 an 32 kX

38 ¥ 40 41 42 43 44

49 50 51 52 53 54 55

60 61 62 62 64 &5 56
EA 72 73 T4 75 76 77
0,504 G.508 2.561 0.513 0,514 0.515% 0,515
0.520 5.520 6.520 0.520 0.519 0.518 0.517
0.307 0.504 0.503 0.501 0.499 D.493 0.437
0,469 0.461 0.457 b.455 0,453 0.449 0.441
0.421 0.413 0.404 0.400 0.398 0.396 0.392
0.3567 0,363 0.355 0,247 0.343 0.341 0.332
0.314 0.312 0.30% 0.301 0.293 0.284 0.273
0.554 0._561 0.566 0.568 0.570 0,571 0.573
0,579 0,579 0.579 0.579 0.578 0.576 G.574
0.558 0.554 0.552 9.550 0.546 0.537 0.528
0.504 0.494 0.489 0,487 0.484 0.480 0.470
0.448 0.440 0.432 0.428 0.426 8.424 0.420
0.395 0.392 0,384 a.375 0,37t 0.369 0,367
0.333 a.337 0.333 0.325 06.316 0.306 0.292
0.593 0.603 9.609 0.612 0.614 0.616 0.618
0.626 0.627 0.627 0.627 0.625 0.622 0.619
0.596 0.591 0.588 0.585 0.579 0.564 D.555
0.524 0.512 9.507 0.504 0.50 0. 495 0.485
0.465 0.457 0.450 0.445 0. 444 0.442 0.439
0.417 0.414 0.406 0, 39% 0.394 9. 391 0.389
0.360 0.357 0.3%53 0. 344 0.334 0.323 0.307
0.622 0.635 0.643 0.647 0.650 0.652 0.654
D.664 0.664 0.664 0,664 0.662 0.652 0.655
0.624 0.61a 0.614 0.610 0.603 0.538 0.572
0.534 0.521 0.515 0.512 0.509 0.503 0,493
0.473 0.457 0.461 0.459 0. 457 0.455 0.453
0.434 0.431 0.424 0.416 o.411 0.499 0.407
0.376 0.373 0.368 0.359 0.348 0,335 0.318
0.645 0.661% 0.670 0.676 0.679 0.682 0.684
0.693 0.694 0.694 0.693 0.6919 0.657 0.683
0.646 0.628 0.633 0.624 0.620 0.601 0.583
0.534 0.524 0,517 0.514 0.510 0. 505 0.495
0.478 0.473 0.469 0.467 0.4686 0,465 0.463
0.448 0.445 0.438 0.430 0.426 0.424 0.4
Q. 389 0.386 0.381 0.371 0,359 0.345 0.326
0,664 0,684 0.696 0.703 0.707 0.710 0.712
0.718 0.719 0.719 0.719 0.717 0.713 0.710
0.664 0,655 0.649 0.643 0.633 0.611 0,539
Q.53 0.523 0.516 4,512 0.508 0.503 0.493
0.479 0.476 0,474 0.473 0.473 0.472 0.47"1
G.460 0,457 0.451 0.443 0.439 0.437 0.434
0.401 0.398 0.392 a, 382 o, 369 Q. 354 0.334
0.679 0.703 0.721 0.732 0.738 0.740 0.740
0.741 0.741 0.741 0.7319 0.737 0.728 0.739
D.678 0.669 0.663 0.656 0. 644 0.617 0.592
0.535 0.518 0.511 0.507 9.503 0,497 0487
G479 0.478 O.478 0.478 0.478 0,478 0.478
0.471 0.469 n 453 0,456 0.451 0. 449 0.4486
0.411 0,408 0. 402 0. 391 0.377 .36 0,340
£.685 0.712 c.733 0.753 Q0.767 0.762 0.756
0.753 0.755 0.753 0,749 0.746 0.751 0.760
0,685 u.677 0.672 §.664 0.648 0.620 0.593
a.532 0.514 0,506 0.502 0.499 0,493 (.453
0.477 0.479 0.480 0,281 G.481 G.482 0.482
0.477 0,475 G.470 D.482 0.458 0.456 0.453
0.417 G.414 0.408 0.396 0,382 0.385 0,343
0.690 0.716 0.739 3.764 0.802 0.774 0.763
0.76Q 0.767 0.760 4.755 G.751 0.757 a.772
0.688 0.682 0.682 0.668 0.651 0.621 0.593
0.530 0.541 0.504 0.499 0.494 0.4%0 0.480
0.477 0.479 0.481 0.483 0.483 0.484 0.485
0.481 0.479 0.474 0.46% 0.452 Q.460 0.457
0.421 0.417 g.411 4.399 0,384 0.367 0,345
0.693 0.720 Q.742 0.762 0.777 0.771 0.785
0.763 0.765 -0.762 9.759 0.755 0.759 0.768
0.69t 0.682 0.677 0.6868 G.652 0.622 0.593
0.527 0.508 8.500 0.496 0.492 0_48% 0.477
0.475 0.479 a.482 0.434 0.485 0._4854 0.487
0.485 0.483 o.47e 0.471 ©.467 D_464 0.461
0.424 0.420 0.414 0._402 ¢._387 0.369 0,346
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DRAWDOWN IN LAYER 2 AT END OF TIME STEP 1 IN STRESS PERIOD 10

1 rd 3 4 5 ] 7 & 9 1 11
12 13 14 15 16 17 13 19 0 Fi 22
23 24 25 26 27 28 29 30 H 32 a3
34 35 36 a7 s 39 40 4t 42 43 44
45 46 47 48 49 50 51 52 53 54 55
56 a7 58 59 60 (3] 62 63 64 65 66
87 68 69 70 71 72 73 T4 75 76 T
18 79

1 D.468 0.490 0.505 0.514 8,521 0,526 0.529 0.530 0.5 0.532 0.333
0,334 D.535 Q.53 0.537 0,537 0,537 0,337 0.537 0.536 0.335 0.534
0.533 D.532 0.53% 0.527 0.523 0.520 0.518 0.517 0.515 0.509 0.502
0.499 0,497 0.49% 0.499 0.454 0,476 0.472 0.470 0.468 0.464 0.456
0. 447 0,443 0.441 0.439 0,435 0.426 0. 418 0.414 0.412 0.409 0.405
0.397 0.389 0385 0.382 G. 380 0.376 0.368 0.359 0.356 0.353 0.351
0.347 0.339 6.3) 0.327 0.325 0.223 0.320 0.313 0.305 0.295 0.283
0.267 0, 2456

2 0.492 0.525 0. 546 0.561 0.572 0.579 0.583 0.586 q.587 0.589 0. 590
0.591 0.59) 0.595 0.59%6 0.596 0.596 0.596 0.596 0,595 0.593 0.591
0.590 0.588 0,526 0.581 0.574 0.570 0.568 0.5653 0.561 0.553 4.543
0.533 0,536 6.533 0.528 0.518 G.508 0.504 0.501 0.498 0.493 0.484
0,475 0.4714 0,468 0.466 0.462 0.433 0.445 0.441 0.439 0.437 0.433
0D.425 a9.417 8.413 0.410 D.408 0.404 0_39% 0,388 0.384 0,381 0.379
0.375 0. 365 0.352 0.353 0.351 0.349 0.343 0.337 0.328 0.7 0.303
0,284 0.25%

3 o0.508 0._548 0.576 0.596 0.811 0.1 0.626 0.630 0.632 0.634 0.6356
0.637 0.63% 0.642 0.643 0.643 0,543 0. 544 0,643 0.642 0.638 0.635
0.634 0.632 0.629 0.621 0.611 0.806 0.60) 0.600 0.594 0,582 0.569
0,563 0.560 4.556 0.550 0.538 0.526 8.520 0.517 0.514 0.509% 0.499
0.490 0,486 0.483 0. .48 0.477 0.469 0.4632 0.459 0.457 0.488 0.451
0,444 0.437 0.434 0.432 0.429 0.426 0. 418 0.410 0,406 0.403 0.401
0.2397 0.383 6,379 0.374 0.372 0.369 0. 364 0.356 0.346 0.334 0.318
0.296 0,263

4 D.519 0564 0.597 0.622 0,540 0.653 2.661 0.565 . 562 0.670 9.672
0.674 0.676 0.679 D. 680 0,680 0.681 0.681 0.680 0.678 0.674 0.671
0.669 0666 0.662 0.652 0.639 0.632 0,628 0.624 0.617 0.501 G.583
0.578 0.574 0.569 0.562 0.547 0.534 0.523 0.524 0.5 0.5t6 0.505
0.497 0.493 0.491 0._449 0.483 0.479 0.473 G.470 0.459 0.467 D_465
0.459 0.453 0.450 0.44% 0.446 0.443 0.435 0.427 0.423 0.42% 0.419
0.414 0.405 0,395 0.39 0,388 0.385 0.380 0.371 0.360 G.247 0.329
0.305 0.274

5 0.526 0.576 0.613 0.640 0.663 0.679 0.68% 0.694 0.698 0.700 0.702
C.704 0.705 0.708 0.70% 0.709 0.709 4.705 2.709 0.707 0.703 0.700
0.5697 0.694 0.689 0.676 0,659 0.651 0. 646 0.641 0.632 0.614 0595
0.586 0.581 0.576 0.567 0.550 0.536. 0.52%2 ©.525 0.522 0.516 0.506
0.498 0_495 0.493 0.491 0.489 0.484 0.480 0.478 0.477 0,476 0.474~
0.470 0. 465 0.463 0.461 0.459 0,456 0,450 0.442 0. 438 0.4386 0.433
0.429 0,419 0.409 0. 404 0.401 0. 398 0.393 0.333 0.371 0. 257 0.338
0.312 0.279

& 0.537 0.58% 0.625 0. 656 0.682 ¢.703 0.716 4.723 0.727 6.729 0.731
0.732 0.733 06.734 o.734 0.734 0.734 0.724 0.733 0.732 G.730 0.727
0.725 0.722 0.715 3.696 0.67% 0.666 0.66¢ 0.654 0.644 0.622 0.601
0.590 0.584 0.579 0.569 0.550 0.534 0.527 0.523 0.519 0.513 0.503
0.497 0.494 0.493 0,492 0.490 0.487 0.485 T.484 0.484 .483 D, 482
0.4380 0.476 0.474 0.473 0.471 0.46% 0.453 0.455 0.451 0.449 0.445
0.442 0.432 0.471 0.418 0.413 0.410 0.404 0.304 0.381 0.365 0,345
0.318 0.283

¥ 0.536 0.591 0,634 0.667 0.697 0.722 0.741 0.754 0.760 0.761 0.760
0.758 0.756 0.754 0.753 0.752 0.752 0.752 0.752 0.752 0.757 0.758
0.757 0.752 0.739 0.713 0.638 0.677 0.670 0 .664 0.652 0.627 0.603
0.591 0,585 0.578 0.567 0.546 0.528 0.5 0.517 0.513 q.507 0,497
0.492 0.491 0.430 0.459 0.489 0.485 G.4389 0.489 a,489 0.489 0,439
0.488 0, 436 0. 485 0.434 0.482 0. 480 0.475 0. 467 0.463 0.461 0.458
0.454 0. 444 0.432 0.427 0.423 0.420 0.414 a.403 0.389 0.373 0.351
0.322 0.236

& 0.538 9.594 D.638 0.673 0.704 0.731 06.755 0.777 0,793 0.785 0.777
0.772 0.767 6.763 0.762 0.761 0.761 G.761 0.760 0.761 0.7 0.783
0.79) 0.776 0.753 0.720 0.594 0._6B3 G.675 0._65% 0.635 0.629 0.603
0,599 0.584 0.577 0.565 0.542 0.524 0.516 0.512 0.508 0,592 0, 423
0.4a8 0,488 0487 Q.487 0. 487 0. 489 0.491 D.491 0.497 0.492 0G.433
0.493 0.492 0.490 0.490 D.489 0,487 0.482 0.474 0.470 0.468 0,465
0.42; g.;ig 0.439 0.433 D.429 0,426 0,420 9,408 0.394 0.3¥7 0.354
0.3 .28

9 0.5% 0,596 0.641 0.676 0.708 0.736 0.761 0.783 0.836 0.799 0.784
0.778 0.772 o.758 .756 £.765 0.756 0.765 0.765 0.766 0.776 0.757
0.631 0.790 0.758 0.723 0,697 0.635 0,677 0.670 0.657 9.630 0.603
0.5%0 0.533 0.57% 0.563 0.540 0.521 G.313 9.549 ©.505 0.49% C.490
0.486 0.485 0.485 0.485 O.486 0.429 C.492 0.493 0,494 0.494 0.495
0._495 0.495 0,494 0,493 0.492 0,491 CG.486 0.478 0.474 0.472 0.469
0.465 G.454 0.442 0.436 0.433 0.429 0.423 0.411 0,336 0.37¢ + 0. 356
0.326 0.288 .

16 0.540 0.598 0.643 0.67% 0.711 0.739 0.763 0.786 0,803 Q.785 0.786
0.781 0.776 0.772 0.7 q.770 0.770 0.7790 0n.769 0.770 9.779 .70
0.797 0.784 0.760 0.716 0.599 0. 65F 0.619 B8.672 o.659 0.631 0.603
0.589 0.5582 0.574 0.561 0,537 0.517 ©.509 2.508 0.50 0.495 0.486
0.483 0. 483 0.433 0.434 0.485 0.488 ©.492 0.£94 6.495 0.496 0.497
0.499 ¢.499 0.498 0.497 0.496 0.494 4,490 0.433 0.479 0.476 D.474
g.;g: 3.458 0.446 0. 440 0.435 0.433 0.47% 0.414 0.399 0.381 0.358

. .289

)
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e s S SO M ) SO it

DRAWDOMN IN LAYER 3 AT END OF TIME STEP 1 IN STRESS PERICD 10

1 2 3 4 -] 6 7 13 S 10 11
12 13 14 13 16 17 18 19 20 21 22
23 24 FL) % ar 28 29 3¢ k]| EY) k)
34 35 36 hr 38 39 40 41 42 43 44
45 46 AT 48 49 30 51 52 53 54 35
56 57 28 59 60 61 62 63 B 63 56
67 63 69 70 71 T2 73 T4 73 76 7
78 79
1 12.5 13.8 14.6 15.2 5.7 16.90 16.2 8.3 16.4 16 .4 16.5
16.5 16.6 16.8 16.8 16.9 16.9 16.9 17.0 17.0 17.0 17.0
7.0 17.0 16.9 16.8 6.7 16.6 16.5 16.5 16.4 16.1 13.9
15.7 15.6 15.5 15.4 151 14.7 14.6 14.5 14._4 14.2 13.8
13.4 13.3 11.2 11.1 12.9 2.5 12.1 12.0 11.9 1.8 11.6
11.2 10.9 10.7 10.6 10.5 10.3 9.93% 9.66 9.50 9.41 9.32
9.17 8.85 8.55 8.4 §.3) 8.25 g1 7.86 T.57 7.24 £.83
6.28 5.59
2 13.8 1%.9 17.4 18.5 19.4 20.0 0.4 20.6 W7 20.9 21.0
1.1 21.3 1.5 1.7 21.6& .8 21.% 21.9 2.1 2.1 22.0
2.0 22.0 2.9 2t.4 21.5 21.3 21.2 1.1 20.9 20.5 20.0
19.8 19.6 1.5 19.2 148.7 8.1 17.8 17.7 17.3 17.3 16.7
16.2 16.0 15.8 15.7 154 14.9 14.4 14,2 4.1 13.9 13.7
13.2 12.8 12.6 12.% 2.3 t2.1 11.7 11.3 11.1 10.9 10.8
10.6 10.2 9.84 9.63 9.55 9.44 9.26 8.594 8.5%56 8.12 .57
6.87 5,97
3 14.6 17.4 19.7 21.4 22.7 23.7 4.2 28.6 24.8 25.0 25.2
25.4 25.6 6.0 26.2 26.3 26.4 26.4 26.6 26.8 26.8 26.8
26.5 26.7 26.8 26 .4 26.0 25.7 25.6 25.4 25.1 4.4 23.6
23.3 23.0 22.8 22.4 21.6 20.9 20.5 20.3 20.1 19.8 9.1
18.4 18.1 18.0 17.8 17.5 16.9 16.3 16.1 15.9 15.8 15.5
15.0 14.4 14.2 14.0 13.9 13,6 3.1 12.€ 12.4 12,3 12.1
11.9 11.4 10.9 10.7 10.6 0.4 10.2 9.82 9.35 4.82 8.15% .
7.30 65.25
4 15.2 18.6 21.4 23.6 25.5 26.9 7.7 28.2 285 28.7 23.0
9.2 29.5 9.8 301 30.2 30.3 in.4 30.86 30.8 3.0 31.0
0 1.0 3.9 30.6 3o.6 29.7 29.4 29.2 a8 27.48 26.7
26t 5.8 25.5 25.0 24.0 231 21.6 22.4 22.2 21.8 21.0
0.2 19.9 2.7 19.5 19.2 18,5 7.9 17.6 17.4 17.2 17.0
16.4 15.8 15.5 15.4 15.2 14.9 14.4 13.8 13.5 13.4 13.2
12.9 12.4 1t.8 1.6 .4 11.3 1.0 10.5 9.98 9.37 a.59
7.62 6.44
5 15.6 19.3 22.7 25.4 28.0 29.8 ELN ] 3.6 32.0 32.3 2.5
2.7 2.9 3.2 3.4 33.5 33.6 33.7 33.9 34.3 4.8 4.9
4.9 A9 3.8 4.4 33.7 33.3 33.0 32.7 32.1 0.6 i |
8.5 28.1 27.7 271 25.8 24.8 24.3 4.0 23.7 235 2I.4
21.6 21.3 211 20.9 20.5 19.8 19.1 18.8 18.6 18.5 18.2
17.% 16.9 16.6 6.5 16.3 16.0 15.4 14.8 14.5 14.3 141
13.8 13.2 ‘12.6 12.3 12.1 11.9 it.6 1.1 10.5 Y.80 8.34
7.87 6.58
L] 5.9 20.0 23.7 2.0 30 32.7 3.4 35.2 35.4 36.0 36.2
3.3 6.3 36.2 36.3 6.4 36.5 36.6 36.8 37.5 38.5 8.8
38.9 8.8 8.7 3s.0 .5 aza 36.7 6.3 35.4 33.2 3.3
30.4 0.0 29.5 23 8 27.4 26.2 25.7 5.4 25.1 24.7 23.7
2.9 22.5 22.3 22.t 1.7 21.0 20.3 19.9 19.8 19.6 9.3
i8.6 18.0 7.7 17.5 17.3 17.0 16.3 18.7 15.3 15.2 5.0
14.6 13.9 12.2 12.9 12.7 12.5 12.2 11.% 10,9 10.2 9.23
8.07 6.70 -
7 16.1 0.4 24.5 25.2 31,9 35.3 o0 39.9 40.7 40.7 40.3
39.9 39.4 388 8.6 8.6 8.7 38.8 39.0 40.8 42.2 43.4
43.7 431.5 42.6 41.¢ 41.3 43.6 41.4 An.7 4.9 35,3 3z.9
31.9 31.4 39.9 3o 23.6 27.4 26.9 26.6 6.3 25.8 4.9
24.0 23.6 23.4 23.2 22.8 1.0 21.3 20.9 20.8 20.6 0.2
19.6 18.9 15.6 18.4 16.2 17.9 17.3 16.5 16.2 16.0 15.7
15.4 4.6 3.9 13.5 13.3 13.1 122.7 2.4 11.3 i0.5 44T
8.23 6.79
L] 16.2 2.7 24.9 @7 2.7 3.5 49.0 43 .4 46.0 44.3 42.9
41.9 40.9 40,0 3.7 9.7 9.7 9.8 11 41.1 44 2 47 .1
48.9 47 .3 44,6 42.2 43.2 45.3 46.5 a4 .4 40.7 6.2 33.7
2.6 2. 1.6 3.2 29.3 8.0 27.5 27.2 26.9 6.4 25.5
4.5 24.2 24.90 23.3 23.4 2.6 3.9 23.3 21,3 il 0.8
20.1 19.5 19.1 19.0 18.8 18.4 7.y 17.0 16.6 16.4 16.2
15.8 15.0 14.2 13.8 13.6 13.4 13.8 12.3 1.5 10.7 9.60
8.22 6.84
9 16.2 0.8 5.1 9.1 33.t a7 40.8 45.4 53.0 46.6 44.0
42.7 4t.6 40.6 40.3 40.% 40.3 40. 4 40.6 41.7 45.0 49.3
55.7 49.4 45.3 42.7 43.9 47 .4 53.2 46.5 41.4 3&.7 3.
3.0 3.5 iz.0 A 9.6 8.4 27.% 7.6 27,3 26.8 5.9
25.0 4.6 24.3 4.1 23.7 22.%9 32.2 21.8 21.6 21.5 1.1
0.4 19.8 19.5 19.3 9.1 18.8 18.1 17.3 16.9 6.7 16.5
16. 1 15.2 14.4 14.0 3.3 13.5 13.2 12.5 1.6 0.8 9.67
8,37 .37 . .
t0 165.3 20.9 B3 29.4 3.5 7.6 41.2 44.7 47.3 45.8 44.3
43.2 42.2 41.2 4.9 40.8 40.9 404 4.t 421 45.1 481
49.8 438.2 45.4 431 44.0 46,1 47.3 45.2 41.5 7.0 M4
3.4 Jz.8 32.3 3.5 30.0 28.8 8.3 28.0 7.7 27.2 6.2
25 .4 24.9 24.7 24.5 24.1 23.3 22.5 2.1 22.0 21.4 21.5
20.8 20,1 19.8 19.6 19.4 19.¢ 12,4 17.6 17.2 17.0 16.7
;G;? ;Ség 14.6 14.2 14.0 13.7 13.3 2.5 1.8 6.9 9.74
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11 16.4 21.1 25.6 299 34.2 38.2 £1.4 43.4 44.2 44.4 44.0
43.6 41.9 42.1 41.8 417 41.7 41.7 41.9 42.7 448 45.9
45.2 46.0 45.0 43.3 43.8 43.8 43.6 42.9 41.0 7.4 4.9
33.9 3.4 2.9 a2 0.6 9.4 28.% 285 28.3 7.8 26.9
26.0 5.6 25.4 25.1 4.1 23.9 3. 22.8 22.6 2.4 22.0
2.4 0.7 20.4 0.2 0.0 19.7 18.9 18.t i7.7 17.5 17.2
168 i15.9 15.¢ 14. & 14.3 14.0 13.6 12.9 12.0 1.0 9.87
&.50 6,94
12 16.5 1.4 26.2 2.5 5.4 39.3 41.9 43.4 4.0 44.3 44.5
44.4 44 .3 43.7 43 .4 43.3 43.2 431 431 43.3 43.9 441
44 .1 44,1 43.8 43.0 42.3 41.8 41.4 41.9 40.0 ar.a 5.8
34.9 4.4 34.C 33.2 3.9 30.8 0.3 Jo.0 29.¢ 29.3 .3
27 .4 27.0 26.8 26.5 4.1 25.2 24 .4 24.1 3.9 23.7 23.3
22.7 2.0 2%.7 21.5 21.3 .0 20,2 19.4 13.9 18.6 13,
17.9 16.9 15.8 15.3 15.0 14.7 14.3 13.4 12.4 1.4 16.1
8.65 7.03
13 15.6 21.6 6.6 3.3 36.2 0.8 44.3 46.6 47.56 47.8 47.5
47 .1 A6.4 45.5 44.9 44.6 44, 4 44.3 44 .1 43.9 44.0 43.9
43.9 43.8 43.6 42.9 42.0 41.5 41,4 40.7 39.9 8.1 36.5
35.7 35.3 34.9 34.3 3.1 32.2 31.7 3.5 31.3 30.8 30.0
29.1 28.6 284 28.1 7.6 26.7 5.8 25.4 5.2 25.0 4.7
24.1 23.5 23.2 23.1 22.9 2.6 an.e 20.8 20.3 0.0 157
19.2 17.9 t6.7 16.1 15.8 5.4 4.9 13.9 12.8 1.7 10.3
5.80 7.11
14 16.7 21.7 26.7 a5 .6 41.4 43,6 49.5 2.3 51.0 49.3
48.5 47 .5 46.2 43.5 45.2 a5 44.8 44.5 44.2 44 .1 44.0
44.0 43.9 43.7 43.0 421 41.5 41.2 40,3 40.1 %4 35.8
3&.1 a5.7 35.3 .7 3.7 az.s 32.5 32.3 aza .7 3.8
29.9 29,5 29.2 28.9 25 .4 7.4 6.5 25.1 25.9 25.7 25.4
24.8 4.3 2.1 239 23.7 23.4 22.6 21.6 1.1 0.8 20.4
19.8 18.5 171 16.5 16.1 15.8 15.2 14.% 3.0 11.8 10.4
8.87 7.15
15 16.7 2.7 .7 1.6 3%.7 41.6 451 51.1 59.0 52.8 50.3
4.2 £8.0 46.7 43.9 45,5 43.3 45.0 44,7 4.3 44 .2 4.2
44 1 44.0 43.8 43.1 4z2.2 41.6 41.3 40.9 40.2 38.5 7.0
3.3 35.9 35.6 5.0 34.0 313 33.0 3z.7 32.5 31.2 31.3
30.4 .o 22.7 29.4 8.9 27.8 26.9 26.5 26.3 26.1 25.8
25.2 24 .8 24.5 24 .4 24.2 231.9 3. 22,1 21.6 21.2 0.9
0.3 18.8 17.4 16.7 16.4 16.0 15.4 14.3 13.1 1.9 10.5
5.90 7.7
16 16.7 .7 2.8 EIN 6.8 41.7 46.1 501 53.0 51.8 50.4
49.5 48.5 47 .1 46.2 45.8 45.5 45.3 44.9 44.5 44,4 44.3
44.2 44,1 a3.9 43.3 42.3 41.8 41.4 41.0 40.3 38.7 3r.2
36.5 6.1 5.8 35.2 34.4 33.7 33.4 331.2 3.0 2.7 31.8
mn.c 30.5 30.2 29.% 29.4 23,2 27.% 2.9 26.7 26.5 26.2
25.7 25.3 25.1 24.9 4.7 4.4 3.6 22.6 2.1 2.7 21.4
0.7 19.2 7.7 i7.0 16.6 16.2 15.§ 14.4 13.2 1.0 10.5
8.93 7.18
17 16.7 21.8 26.8 31.6 36.8 41.8 45.3 485 50.0 50.3 50.1
49.7 4%.0 AT .6 46.6 46.2 45.9 45.9 45.2 44.7 44.7 44.6
44.5 444 44.2 43.5 42.6 421 £1.7 41.3 40.6 38.9 A7 . 4
6.8 36.4 381 35.6 4.9 4.4 4. 3.0 3.8 33.4 32.6
.7z 31.3 3.0 30.7 3.t .8 27.8 7.4 27.2 27.0 25,7
26.2 26.0 5.8 25.7 25.5 25.2 24.4 23.4 2.8 22.4 221
21.3 19.7 8.0 17.3 16,3 16.4 15.8 14.6 13.4 12.1 12.6
§.98 T.2t
18 16.7 21.7 6.7 31.6 36.7 41,5 £5.1 A7.5 48 .8 49.7 50.3
50.5 50.1 48.5 47.3 46.8 46.4 46.0 45.6 45.1 45.2 45.2
45.1 45.0 44.8 44.0 43.2 42.7 42.4 42.0 41,2 39.3 7.&
3.2 36.9 6.6 36.2 5.6 35.% 5.4 35.3 351 4.7 33.8
2. 2.7 32.4 32.0 3.4 22.8 288 28.2 28.0 7.8 27.5
27.2 7.3 27.2 27 27.0 6.6 ®B.7 24.8 24.2 23.8 23.4
22.5 20.5 i8.6 17.8 17.3 15.8 6.1 14.8 13.5 12.2 0.7
9.04 7.25
19 16.7 21.7 26.86 21.3 36.3 41.0 "7 47 .4 49.3 51.1 53.0
54.2 52.7 49 4 47.7 47 .1 46.6 46. 7 45.7 45.3 46. 0 46,3
46.3 46.2 45.8 £4.7 44.3 43.0 43 B 12.2 42.2 39.8 3.0
7.5 T2 7.0 36.6 6.4 3.0 7.1 ara 3.0 36.5 5.3
34.9 4.5 3.3 33.4 330 30.8 9.4 28,9 28.7 28.5 28.3
2.3 1.9 291 9.t 23.0 8.5 7.2 6.6 .1 25.8 25.2
M 21.4 193.2 18.2 17.7 17.2 16.4 15.1 13.7 12.3 .8
9.t0 7.8
20 16,6 21.6 25 .4 3 35.9 40.6 44.3 47.3 49.6 52.1 56.2
3.9 54.2 49.7 477 46.9 46 .4 46.0 43.5 45.4 46.7 47 .4
47 .6 47 .4 45.5 45.9 45.1 45.2 45,0 44.4 43.0 40.0 38.2
7.6 7.3 A 26.8 6.8 3.0 38.7 8.8 3t.6 3.7 3€.1
36.2 %.3 36,1 35.€ 24.2 3.3 29.7 29.2 29.0 28.3 25.7
28.38 30.1 30.8 0.9 9.7 29.8 8.0 7.9 27.8 7.5 26.9
gSig ;I.Q 19.4 18.4 i7.9 7.4 16.5 i13.2 13.8 12.4 t0.8
. .30
21 16.6 21.5 26.3 30.9 5.6 49.2 43.9 47.0 49.4 51.9 351
57.5 34.4 49.5 AT.5 46.7 46.2 45.8 45.4 45,3 A7.2 . 485
48.9 A8 .4 A7 .1 45.2 45.7 45.3 46 .4 45.8 43.5 40.0 8.2
7.6 7.2 ir.s 3.8 7.0 a8 - 450 0.4 39.9 8.5 36.5
37.0 7.7 37.7 3.9 3.0 M6 9.9 29.4 29.2 29,0 8.9
9.1 31.0 2.2 2.6 2.1 30.7 285 3.7 29.2 29.2 28.3
36.7 ¥!.1 19.6 18.5 18.0 t7.5 15.6 15.2 13.8 12.4 i¢.9
.14 .31
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DRAWDOWN WILL BE SAVED ON UNIT 50 AT END OF TIME STEP 1, STRESS PERICD 0

VOLUMETRIC BUDGET FOR ENTIRT MODEL AT END OF TiRE STEM 1 IN STRESS PERIOD 10

CUMULATIYE VOLUKES L**3 RATES FOR THIS TIME STEP L3/
IN: . IN:
STORAGE = 0. 12509E4D9 STORAGE = 0. t2204F+07
CONSTANT HEAD = 0. 30MJIE <00 CONSTANT HEAD = 0. 00Q00E «GO
WELLS = 0.00000Z+00 WELLS = (.00000E+Ga
RIVER LEAKAGE = 0,20885E+08 RIVER LEAMAGE = 0.39057E+08
TOTAL IN = 0. 14598E+09 TOTAL IN = 0.16110E+G7
T ouT:
STORAGE = 0.623135+06 S5TCRAGE = 13207 .
CONSTANT HEAD = 0. 000004400 CONSTANT HEAD = G.DODUGE « 03
WELLS = C._14493E+09 WELLS - 0. 16007E+07
RIVER LEAKAGE = 0. 42C98E+06 RIVER LEAKAGE = C. Q00Q9E «D¢
TOTAL OUT = 0. 14598E+09 TOTAL DUT = 0. 16110E+07
IN - OUT w 0.000G0E+3D I -~ T a
PERCENT DMSCREPANCY = ¢.00 PERCENT DISCREPANCY = 0.G0
INPUT/OUTPUT RATIO = t.00 INPUT/QUTPUT RATIO = 1.00
TIME SUMMARY AT END OF TIME STEP 1 IN STRESS PERICD 10
SECONDS AINUTE HOURS DAYS YEARS
TIME STEP LENGTH ©.7776E+06 &.1296E+05 216.0 9.000 0. 2464E-01 .
STRESS PERIOD TIME 0.7776E+06 @.1296E+05 216.0 9.000 0.2464E-01

TOTAL SIMMATION TEME ©_7776E+07 0.1296E405  2160. 20.00 0.2454
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TABLE A-1.

PROPOSED 1997 WITHDRAWAL RATE FROM

REGIONAIL MODET,

The table below shows the well package record of withdrawals
from the Greenmeadows wellfield used in the SFWMD Lee County

GREENMEADCWS WELLFIELD

model.
MODEL MODEL MODEL WITHDRAWA

LAYER AQUIFER ROW COLUMN | RATE(MGD) TCOTAL

1 WT 23 32 0.054

1 WT 23 33 0.216

1 WT 23 34 0.162

1 WT 24 32 0.108

1 WT 24- 33 0.648

1 WT 24 34 0.439

1 WT 24 35 0.551

1 WT 24 36 0.662

1 WT 24 37 0.55%
1 WT 24 38 0.054 3:445

3 ss 23 32 0.180

3 §s 23 33 0.900

3 S8 23 34 0.720

3 §S 24 32 0.360

3 SS 24 33 2.520

3 ss 24 34 0.900

3 ss 24 35 1.080

3 Ss 24 36 0.900

3 Ss 24 37 0.900
3 SS 24 38 0.180 8.640
TOTAL 12.085
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