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CONVERSION FACTORS, ACRONYMS, ABBREVIATIONS, AND VERTICAL DATUM

Multiply By To obtain
inch (in.) 25.4 millimeter
in/yr (inch per year) 25.4 millimeter per year
foot (ft) 0.3048 meter
foot per day (ft/d) 0.3048 meter per day
foot per year (ft/yr) 0.3048 meter per year
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gallon per day (gal/d) 0.003785  cubic meter per day
Mgal/d (million gallons per day) 0.04381 cubic meter per second

ACRONYMS AND ABBREVIATIONS

GHB = General-Head Boundary package
GIS = geographic information system
GUI = graphical user interface
LRS linear referencing system
LWDD Lake Worth Drainage District
MODFLOW = ground-water flow model
MODTMR = MODFLOW Telescopic Mesh Refinement program
RMSE = root mean square error
SFWMD = South Florida Water Management District
TMR  telescopic mesh refinement
TMRDIFF = telescopic mesh refinement difference
UTM universal transverse mercator
USEPA = U.S. Environmental Protection Agency
USGS U.S. Geological Survey
WHPA  wellhead protection area
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Approach for Delineation of Contributing Areas and
Zones of Transport to Selected Public-Supply Wells
Using a Regional Ground-Water Flow Model, Palm

Beach County, Florida

By Robert A. Renken, Raul D. Patterson, Leonard L. Orzol, and Joann Dixon

Abstract

Rapid urban devepment and population refinement process. These interfaces include
growth in Palm Beach County, Florida, have beenrAvMODTMR for use with MODTMR; AvHDRD
accompanied with the need for additional fresh- to build MODFLOW river and drain input files
water withdrawals from the surficial aquifer from dynamically segmented linear (canals) data
system. To maintain water quality, County officials sets; and AVWWELL Refinegn interface designed
protect capture areas and determine zones of trarig-examine and conventell coverage spatial
port of municipal supply wells. A multistep processdata layers to a MODFLOW Well package input
was used to help automdtes delineation of well- file. MODPATH (the U.S. Geological Survey

head protection areas. particle-tracking postprocessing program) and

A modular ground-water flow model MODTOOLS (the set of U.S. Geological Survey
(MODFLOW) Telescopic Mesh Refinement computer programs to translate MODFLOW and
program (MODTMR) was used to construct MODPATH output to a geographic information
an embedded flow model and combined with ~ system) were used to map zones of transport.
particle tracking to delineatzones of transport to A steady-state, five-layer model of the Boca

supply wells; model output was coupled with a  Raton area was created using the telescopic mesh
geographic information system. An embedded refinement process and calibrated to average

flow MODFLOW model was constructed using  conditions during January 1989 to June 1990.
input and output file data from a preexisting threeA sensitivity analysis of various model parameters
dimensional, calibrated model of the surficial aquiindicates that the model is most sensitive to

fer system. Three graphical user interfaces for usehanges in recharge rates, hydraulic conductivity
with the geographic inforation software, ArcView, for layer 1, and leakance for layers 3 and 4

were developed to enhanthe telescopic mesh (Biscayne aquifer).

Abstract 1



Recharge (58 percent); river (canal) leakanceparticle-tracking postprocessing package is one
(29 percent); and inflow through the northern, westquantitative methodology used to determine the areas

ern, and Southern prescrlbed ﬂux model boundarlegont”bu“ng reCharge to individual wells or well fields.

(10 percent) represent the major inflow componentsT.he tracking of water particles backward from areas of

. . withdrawal to areas of recharge within the model
Principal outflow components in the Boca Raton . :
: . : domain is a method often used to define a WHPA.
well field area include well discharge (56 percent),

river (canal) leakance (27 percent), and water that .
( ) (27 p ) County Department of Environmental Resources to

discharges glong the.coast (10 _percgnt). determine a WHPA in Palm Beach County is a two-

A particle-tracking analysis using dimensional MODFLOW model (Dames and Moore,
MODPATH was conducted to better understand 1986). The model was calibrated to 1984 baseline
well-field ground-water flowpatterns and time of conditions, but model verification was not conducted.
travel. MODTOOLS was used to construct zones-A proprietary telescoping computer code has been
of-transport spatial data for municipal supply used to const.rucf[ small-area_ local models. Water parti-
wells. Porosity estimates were uniformly increased € transport is simulated using a random walk Monte

to study the effect of porosity on zones of transportparlo technique (Prickett and others, 1981) for mass-

. . . transport computations and to generate time-of-travel
Where porosity was increased, the size of the zones P P g

contours.
of transport were shown to decrease. _ _
The two-dimensional MODFLOW model

described above has a number of limitations. The
INTRODUCTION countywide model consists of only one layer and
does not account for vertical variability in the surficial
The principal source of public-water supply in aquifer system. Simplification of internal boundaries
Palm Beach County, Fla. (fig. 1), is the surficial aqui-within a single-layer model can greatly affect model
fer system. Rapid urban development and populationresults. Flux into or from a river boundary cell may be
growth in the county have increased demand for freshmproperly quantified in a single-layer model. Well
water withdrawals and resulted in the installation of withdrawals in a single layer model are assumed to
additional supply wells. Potable water demand for  have occurred over the entire thickness of the aquifer,
urban users is projected to increase 115 percent in rather than be properly assigned to a specific flow
Palm Beach County between 1990 and 2010 (South horizon. A telescoping computer code developed for
Florida Water Management District, 1998). this model to construct small-area models can use only
The surficial aquifer system, which consists of prescribed-head boundary conditions. As the current

highly permeable limestone and sand, is highly suscep/@ter-supply utilities expand, small area well-field
tible to contamination in the urbanized areas of PalmProtection models will need to account for possible
Beach County. To address this concern, water managf_—hange? in boundary conditions and multiple well

ers delineate wellhead protection areas (WHPA's) to 11€lds with overlapping areas of influence. A digital
help protect ground-water supplies from contamination©l, Such as a geographic information system (GIS) to
The U.S. Environmental Protection Agency (USEPA) transfer georeferenced partlf:le pathlmes,_zone; of
established the Wellhead Protection Program, under fansport, or areas contributing recharge is lacking,
1986 amendments to the Safe Drinking Water Act of @1d WHPAS that have been delineated are subject to
1974. AWHPA is defined as the surface and subsur- Public scrutiny.

face area surrounding a well, wellfield, or spring To address these needs, the U.S. Geological
through which contaminants may pass and reach Survey (USGS), in cooperation with the Palm Beach
the ground water contributing to the supply source. County Department of Environmental Resources and
Criteria and methods for WHPA delineation have beerthe South Florida Water Management District
described in USEPA guidance documents (U.S. Envi{SFWMD), initiated a study to develop a process using
ronmental Protection Agency, 1987). A numerical a GIS in which telescopic mesh refinement (TMR) can
ground-water flow model in combination with a be used to construct local, embedded flow models.

The countywide model used by the Palm Beach

2 Approach for Delineation of Contributing Areas and Zones of Transport to Selected Public-Supply Wells Using a Regional
Ground-Water Flow Model, Palm Beach County, Florida
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Figure 1. Location of study area in Palm Beach County, Florida.
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The local models would be subsequently used to define zones of transport for municipal supply wells.
delineate a WHPA associated with supply wells. Published reports include those by Morrissey (1989),
An existing multilayer SFWMD model (Yan and Barlow (1989; 1995), Hutchinson (1990), Bair and
others, 1995) is used to illustrate the TMR process. Roadcap (1992), Bailey (1993), Zarriello (1993),
Reilly and Pollock (1993), Sonenshein (1995), Merritt
Purpose and Scope (1996), and Snyder and others (1998). Sonenshein
(1995) combined particle tracking and spatial tools to
The purposes of this report are to: (1) demon- jgentify land uses overlying flow paths that extend to
strate an approach in which TMR can be used t0 CONyq|is in a ground-water quality monitoring network.

tstruct ant?mbeSIQed rov:/ mo?lel, (2)dde;|n§at? Zones 0ényder and others (1998) and Orzol and Truini (1999)
ransport to public-supply wells, and (3) display successfully integrated a GIS with flow modeling and

examples of this approach. This study required the . . .
integrated use of MODTMR (an ArcView graphical particle-tracking efforts to delineate zones of transport.

user interface (GUI) extension for MODTMR) and
ArcView GUI extensions to rediscretize canal and well
spatial data sets. This report illustrates the coupled us@ESCRlPTlO'\| OF STUDY AREA
of MODFLOW ground-water flow and MODPATH _ _
particle-tracking models. The MODTOOLS program The study area includes the eastern two-thirds of
(Orzol, 1997) is used to create digital spatial data layPalm Beach County, Fla., and small parts of the Atlan-
ers of flow paths and to delineate zones of transport.tic Ocean to the east, Martin County to the north, and
Broward County to the south (fig. 1). Water Conserva-
tion Area 2A forms the southwestern corner of the
study area. Much of eastern Palm Beach County con-
Several reports provide useful background sists of residential housing, commercial, light industry,
information on the hydrogeology of Palm Beach and recreational areas such as parks and golf courses.
County, including those by Parker and others (1955), Agricultural water use is generally restricted to the
Land and others (1973), Land (1975; 1977), Rodis angvestern and northwestern parts of the county.
Land (1976), Scott (1977), Scott and others (1977),
Klein and Hull (1978), Fischer (1980), Swayze and Boca Raton is located in southeastern Palm
Miller (1984), Miller (1985a,b; 1987; 1988), Fish Beach County, and ground water is the sole potable
(1988), and Russell and Wexler (1993). Dames and water-supply source for the city. In 1990, the City
Moore (1986) documented the one-layer, countywide of Boca Raton provided water to more than 61,450
model developed for use in wellhead protection in  permanent residents, and at least 23,000 additional
Palm Beach County. The SFWMD published two  seasonal residents (Camp, Dresser, and McKee, Inc.,
reports (Shine and others, 1989; Yan and others, 199%)000). In 1990, the average daily per capita demand

that document multilayer MODFLOW ground-water  for treated water was estimated to be 327 gal/d.
flow models for Palm Beach County.

Previous Studies

Reports that discuss TMR include those by Withdrawals from the Boca Raton well field
Townley and Wilson (1980), Buxton and Reilly area are designed to meet municipal, commercial, and
(1986), Miller and Voss (1987), Ward and others recreational needs. Boca Raton obtains its water from
(1987), Garza and West (1995), and Merritt (1996). 6 well fields including 56 operational supply wells
Leake and Claar (1999) recently helped to automate (fig. 2) that have a total design capacity of 93.7 Mgal/d.
the TMR process with development of MODTMR,  The number of wells within the Boca Raton well
RIVGRID, and TMRDIFF. fields (fig. 2) has increased considerably over time.

An increasing number of reports document the Currently, 13 wells are not used, owing to concern
process of using flow models and particle tracking to @about coastal saltwater intrusion or other types of
determine the source of water entering an aquifer, contamination. Coastal wells are not pumped at
identify recharge areas, and delineate capture zones anaximum rates largely to minimize saltwater intrusion.

4 Approach for Delineation of Contributing Areas and Zones of Transport to Selected Public-Supply Wells Using a Regional
Ground-Water Flow Model, Palm Beach County, Florida
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Hydrogeology and Ground-Water Flow unit. West of Florida’s Turnpike, the surficial aquifer

_ ' ~ system ranges from 150 to 200 ft thick; it is as much
Palm Beach County is underlain by two major 55 400 ft thick in southeastern Palm Beach County.

al;lquifer sys';]ems: :che Thallq;/v, unconfined sc;qu:ance Sediments comprising the surficial aquifer system are
nown as t € surticial aquiier system and the lower, Pliocene to Pleistocene in age and consist of fossil-
confined Floridan aquifer system. The systems are . . . .

Herous limestone of the Tamiami Formation; sand,

separated by the intermediate confining unit compose .
of silt, green clay, limestone, and fine sand. The surfimarI and interbedded sand of the Caloosahatchee

cial aquifer system comprises a coastward-thickeningFormatiO“? interbedded sand, shell, and limestone of
wedge of unconsolidated to poorly consolidated clasti¢the Fort Thompson Formation; sandy limestone and
and carbonate sediments that extend from land surfag®arl of the Anastasia Formation; and fine to medium
to the top of the underlying intermediate confining  quartz sand of the Pamlico Sand (fig. 3).

Description of Study Area 5



. Geologic Hydrogeologic :
Series 9 ydrogeolog Lithology
unit units
Pamlico Sand Fine to medium
quartz sand
. 2] .
Anastasia o b-----o---, s Sandy limestone and
Pleistocene Formation i gj marl, coquina, and sand
Biscayne E N
Aquifer 1 =)
Fo'r:to'l;gc;rﬁgson i < Interbedded sand, shell,
,,,,,,,,,, i % and limestone
5}
3
Caloosahatchee Sand, marl and
Formation interbedded sand
Pliocene Tamiami Formation Marl, fossiliferous limestone
Sandy silt to sand,
Intermediate dense, green clay,
Miocene confining quartz sand, with beds
Hawthorn Group unit of limestone, sandy
Late Oligocene shell or dolomite.
9 Phosphate common

Figure 3. Stratigraphic units included in the surficial aquifer system and the Biscayne
aquifer (modified from Shine and others, 1989).

In Palm Beach County, the surficial aquifer (Shine and others, 1989). Some of the highest hydraulic
system is divided into two hydrogeologic units: a conductivities of the Biscayne aquifer in Palm Beach
moderate to highly transmissive “production zone” andCounty are found in the Boca Raton area. Limestone
a less transmissive “nonproduction zone” (Shine and and sand directly overlie or underlie the Biscayne
others, 1989). In the southern part of the county, the aquifer in much of the area forming a zone of moder-
production zone consists largely of the Biscayne aquiate transmissivity. Hydraulic conductivity of the non-
fer, but includes moderately transmissive limestone Biscayne production zone averages 150 ft/d in the
that directly overlie and underlie it. The Biscayne northern and central parts of the county. The hydraulic
aquifer is absent in the central and northern parts of conductivity of the nonproduction zone is estimated to
the county and the non-Biscayne production zone  average 50 ft/d.

comprises moderately transmissive limestone. The The surficial aquifer system is underlain by the
nonproduction zone includes low to moderately per- intermediate confining unit that includes the phosphatic
meable sand and marl of the Pamlico Sand, Anastasigawthorn Group of Miocene and late Oligocene age
Formation, and the Caloosahatchee Formation. (fig. 3) and is reported to range from 500 to 700 ft
dthick (Shine and others, 1989). The intermediate

others, 1955) is the most productive source of grouncfOnflnlng un|t_ comprises §andy siltand includes dense,
green clay with beds of limestone, shells and sand,

water in Palm Beach County (fig. 3) and has been . .
) . .. and dolomite. A basal zone of permeable limestone
designated as a sole source aquifer (Federal Register

Notice, 1979). In southern Palm Beach County, the contained within the Arcadia Formation (not shown)

. . . : may be present.
Biscayne aquifer has been described alternatively as
the cavity-riddled zone (Land, 1977), cavity zone The underlying Floridan aquifer system (not
(Fischer, 1980), and zone of secondary permeability shown) forms a thick sequence of limestone and
(Swayze and Miller, 1984); this zone is characterizeddolomite; however, this system does not contain
as a cavernous unit of greater permeability due to th@otable water in the study area in Palm Beach County.
dissolution of calcareous cement that bonds quartz The Floridan aquifer system in Palm Beach County
sand, coquina, and sandy limestone. Hydraulic con- is confined by the overlying Hawthorn Group, suggest-

The Biscayne aquifer (Parker, 1951; Parker an

ductivity of the Biscayne aquifer in Palm Beach ing there is limited hydraulic interaction with the over-
County is reported to be as much as 4,000 ft/d lying surficial aquifer system.
6 Approach for Delineation of Contributing Areas and Zones of Transport to Selected Public-Supply Wells Using a Regional

Ground-Water Flow Model, Palm Beach County, Florida



The occurrence of ground water in the surficial Water catchment and retention systems mostly
aquifer system is under semiconfined or unconfined function as recharge systems that hold excess water
conditions. Regional flow patterns in Palm Beach and recharge the aquifer when stage levels exceed
County are mostly toward the Atlantic Ocean, major ground-water levels.
canals (Hillsboro and West Palm Beach Canals), and The Lake Worth Drainage District (LWDD)

Water Conservation Area No. 1 (fig. 1). Ground waterencompasses much of southern Palm Beach County
flows outward from a large circular high in the north- 5,4 the entire area that was included as part of the
ern half of the county (fig. 4). In the southern half of gyca Raton small-area model (fig. 1). The LWDD is a
the county, ground water flows outward from a north-mgaintained canal system in which stage is maintained
trending linear high that parallels the LWE-2W/2E i gpecified levels; the canal stage varies from sea

canals and Florida's Turnpike (figs. 1 and 4. Seasongjeve| near the coast to 15.5 ft in north-trending lateral
change in canal stage and recharge cause the water {g,51s that parallel Florida’s Turnpike.

fluctuate between 1 and 4 ft/yr. However, regulation of
canal levels for agricultural and flood-control purposes
masks changes in seasonal ground-water levels BACKGROUND

Miller, 1988). . L .
(Miller ) Five criteria have been described by the U.S.

Environmental Protection Agency (1987) that are used
Surface-Water Conveyance System separately or collectively to define a WHPA. These

criteria include distance, drawdown, time of travel,

Hydraulic interconnection between the aquifer flow boundaries, and assimilative capacity. Distance

and the canal system greatly influences ground-wategriterion is used to place a protection zone that is
flow in Palm Beach County. The Hillsboro Canal and gn arbitrary fixed radius from the withdrawal well.
West Palm Beach (C-51) Canals form part of a largera zone of influence (fig. 5) is the distance from a well
more regional conveyance system that drains water jn which a cone of depression and drawdown can be
from Lake Okeechobee, wetland areas, and the surfimeasured. Ground-water divides or other physical
cial aquifer system to the Atlantic Ocean (fig. 1).  poundaries of an aquifer are used to define a zone of
A perimeter levee and seepage canal, L-40 Canal, contribution; a zone of contribution is a three-dimen-
borders Water Conservation Area No. 1 in southern sjonal volume within an aquifer that contributes
Palm Beach County. Water levels in this water-consefground water to a pumping well. Time of travel is the
vation area are regulated between 14 and 17 ft abov@me needed for a water particle to travel along a flow
sea level to provide storage for rainfall and to accompath to the well. A zone of transport, is defined by the
modate a wet- and dry-season regime. An extensive yolume within an aquifer that contributes water to a
series of secondary and lateral canals form a wide- djscharge feature for a specific time of travel. A zone
spread surface-water conveyance system that sub- of transport can be projected to land surface in a map
stantially affects ground-water levels in the surficial yjew and defined by the two-dimensional area
aquifer system through recharge and drainage. bounded by lines connecting points of equal time of

Shine and others (1989) separate surface-watefravel. Zones of transport for several intervals of time
systems into three types; namely maintained systemdnay comprise a zone of contribution. Assimilate
weir and control structure systems, and water catch- capacity criterion can be used to reduce the size of a
ment and retention systems. Maintained systems are WHPA if contaminants are attenuated during move-
characterized by canal networks that have specified ment through the vadose zone of an aquifer due to
water levels and can recharge or drain an aquifer ~ absorption, dilution, dispersion, precipitation, or
depending on the head gradient. Weir and control ~ degradation.
structure systems induce drainage of the aquifer where As a result of physical framework and flow
ground-water levels are above weir elevations and argystem complexities, wellhead protection strategies
more widespread in the northern half of the county. described above may not adequately define the area
Drainage of the aquifer occurs in those areas where contributing recharge to a supply well. Barlow (1989;
ground-water levels are above weir elevations. 1995) employed the concept of “contributing area” to
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avoid use of the regulatory wellhead protection termi-This approach is used in studies that require a detailed
nology and problems that can be associated with anamodel for a geographically small area (when compared
Iytical, empirical, and numerical methods used to to the extent of the entire aquifer system), such as in
determine recharge areas. A contributing area can behe vicinity of a well field or contaminant plume. An
defined as the land-surface area that delineates the important advantage to such an approach is that the
location of water entering the ground-water system ayoundaries for the small-area model do not have to
the water table that eventually flows to the well and coincide with physical boundaries of the aquifer
discharges (Reilly and Pollock, 1993) (fig. 6). because the effects of the regional aquifer are repre-
Different methods can be applied to define localsented in the boundary conditions of the small-area
hydrologic conditions in a small-area model. With ~ model. Another advantage to TMR is scale-dependent
TMR (Ward and others, 1987), a large-area model is problems can be resolved with an appropriate scale
used to define perimeter boundary conditions and to model. For example, the curvature of the potentio-
provide model parameters for the small-area model. metric surface can be more accurately simulated if the

10 Approach for Delineation of Contributing Areas and Zones of Transport to Selected Public-Supply Wells Using a Regional
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grid spacing is more finely discretized. Reports that The MODFLOW model developed by Dames
document the TMR approach include Miller and Vossand Moore (1986) is designed for wellhead protection
(1987), Ward and others (1987), Buxton and Reilly purposes. The thickness of the surficial aquifer system
(1986), and Merritt (1996). is treated as single unconfined model layer. Encom-
passing the entire county, the model was calibrated to
average 1984 steady-state conditions. Model verifica-
tion was not performed. The Palm Beach County
1Department of Environmental Resources used this
model in combination with a random-walk technique
to compute mass transport and particle time of travel.

A second approach to simulate local hydrologic
conditions is to modify the regional model to a smaller
grid size in the vicinity of the well field or in the vicin-

this “modified-grid” approach, in which the large-area
model domain is used, is that it allows simulation of
an area bounded by the physical limits of the aquifer. Separate three-dimensional MODFLOW models
Additionally, this approach requires that only the orig-were constructed to simulate flow in northern and

inal model be modified and recalibrated without con- southern parts of Palm Beach County for purposes of
struction of a new model. A major drawback to a resource assessment and water management (Shine
modified finite-difference grid is the creation of model and others, 1989). Multilayering (six layers) allowed
cells of finer discretization outside the area of interestfor variations in permeability within the aquifer and

A grid with fewer nodes is preferred to minimize data partial penetration of wells and canals. A steady-state

manipulation and the amount of computer computatiorfalibration was conducted using average water levels
time. between October 1983 and May 1985, and a transient

verification was performed using monthly time steps

A third approach, rarely used, is to construct a during the same period.

large-area model domain with comparatively small
grid spacing. Although only one model has to be cali- The large-area MODFLOW model constructed
brated, powerful computers may be required to reduc® Yan and others (1995) encompasses much of Palm
computation time. Additionally, calibration difficulties Beach County, northernmost Broward County, and
and convergence problems may arise because somesSouthernmost Martin County and was designed to aid
solvers are not designed to handle very large matricegvater-supply planning. This MODFLOW model was
The Palm Beach County study area is traversed by apelected to illustrate the TMR process and is referred
extensive surface-water conveyance and drainage sy@erein, as the SFWMD model.

tem; therefore, refinement of a countywide model grid

thaf[ accurately depicts all detgils of the cqnal system irl‘_arge-Area Flow Model for Palm Beach County

a single model was not considered practical.

The advantages and disadvantages of the three . The .SFWMD moc!el grid consists of 413250
niform grid cells, of which 55 percent are active cells.

?rzgjtﬁ%sa\tlv:r:qeaﬁ\iglr%geg{ogzsvt\gz,(:rr:gszwfqorr)rp%(:rzzssez%acr] of the five-grid layers consists of 110 rows and
5 columns (fig. 4). The SFWMD model uses five

of this study. model layers to represent different parts of the surficial
aquifer system (fig. 7). Layer 1 generally extends to a
Review of Existing Ground-Water Flow Models  depth of 20 ft below sea level and is considered to rep-
resent soil and low-permeability sediments that form
Several large-area MODFLOW models have the uppermost part of the surficial aquifer system.
been developed to simulate ground-water flow in PalirLayer 2 consists of rock that lies between the base of
Beach County. A two-dimensional MODFLOW model layer 1 and the upper surface of a highly transmissive
that is currently being used by the Palm Beach Countyvater-bearing zone that includes the Biscayne aquifer
Department of Environmental Resources was devel- in southern Palm Beach County. Layers 3 and 4 repre-
oped by Dames and Moore (1986). Three-dimensionakent the Biscayne aquifer and northern lateral equiva-
large-area flow models have been prepared by the |ents. The boundaries of these two layers were selected
SFWMD (Shine and others, 1989; Yan and others, on the basis of highly permeable limestone found in
1995). cores or where hydraulic conductivity was reported to
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Figure 7. Relation between geologic and hydrogeologic units and the Palm Beach County regional and Boca Raton
well field model layers.

be 1,600 ft/d or greater. Model layer 5 extends from Waterway/Atlantic Ocean boundary. A similar

the base of the highly transmissive zone to the base structure for the general-head boundary condition was

of the surficial aquifer system and represents less-  ysed to represent Water Conservation Area No. 1 and

permeable sand, silt, and shell material. L-8 Canal on the western model perimeter (fig. 1).
Recharge is treated in the SFMWD model as a High conductance values were used in layer 1 so that

prescribed-flux boundary, computing it as the amountthe boundary functioned as a prescribed head, and

of precipitationminuswater lost to runoff, and evapo- |ower conductance values were used in lower model

transpiration losses at the land surface. The bottom QByers. Layers 2 to 5 function more as general head

the model was treated as a prescribed-flux (no-flow) ceis and flux movement across the boundary is based

boundary. Head-dependent flux and pre;cribed—head more on conductance and head gradient. General-head
boundaries were selected along the perimeter bound-

: : boundaries also were applied along the northern and

aries using the MODFLOW General-Head Boundary . PP . g .
southern boundaries in Martin and Broward Counties.

(GHB) packageAlong the eastern model Intracoastal/ H boundari tructed. i ¢ usi
Atlantic Ocean boundary (layers 1 and 2), a general- ese gun aries werg cons ruc €d, In par ! using
head boundary with a high conductance was used Witﬁydrologlc and hydraulic conditions from calibrated
a mean monthly sea level equivalent to the head of th@_1OdeIS of Martin (Adams, 1992) and Broward Coun-
nearshore tidal body. This effectively allowed the genti€s (Restrepo and others, 1992). The northern and
eral-head boundary to function as a prescribed-head southern edges of the model was placed away from
boundary. Lower conductance values were used in suthe county line to reduce the boundary effects on
cessively lower layers (3 to 5) along the Intracoastal hydrologic stress.
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Hydraulic head was the only type of observa- contaminant migration--a fundamental concern in
tion used for model calibration. Although the SFMWD wellhead protection. However, particle tracking does
model documentation reveals simulated head failed tmot consider the chemical effects of contaminant
meet calibration standards in about one third of the absorption, degradation, or decay. Particle tracking
observation wells, no effort was made as part of this does not account for dispersion which could increase
study to improve the existing regional calibration (an the areal extent of a contaminant plume.

activity considered beyond the scope of this study). MODPATH (Pollock, 1989; 1994), a USGS

Numerical modeling requires simplification of ~Particle-tracking postprocessing program designed for
the hydrogeologic system, some of which may limit itsUS& with MODFLOW, uses a semianalytical particle-
applicability. Unfortunately, simplifying assumptions fracking scheme to describe flow paths of water parti-
of the large-area Palm Beach County model are not cles within a grid cell. MODPATH calculates three-
explicitly described in the SFMWD model documenta-dimensional pathlines, and particles of water as time-
tion. A 1:10 ratio of leakance to horizontal conductiv-Of-travel information are tracked individually through
ity was assumed. Although a thorough evaluation waghe flow system. Particle paths are computed in
not conducted, Yan and others (1995) assumed insenMODPATH by tracking particles from one cell to the
tivity to changes in specific yield and storage coeffi- next until the particle reaches a boundary, an internal
cient. This assumption parallels sensitivity results of Sink/source, or satisfies some other termination crite-

Broward County (Restrepo and others, 1992) and rion. MOI_DPATH requires two areal input parameters

models. 1996): bottom elevation of a model layer and porosity.

Telescopic Mesh Refinement Programs for

Simulation of Ground-Water Flow (MODFLOW) MODFLOW

and Particle Tracking (MODPATH)
. . _ Three software programs have been developed
Simulation of ground-water flow in the Palm ¢4 yse in TMR using the USGS MODFLOW model:
Beach County and Boca Raton well field area was  \jopTMR. TMRDIFFE. and RIVGRID (Leake and

performed using the MODFLOW mod.el. MODFLOW Claar, 1999) MODTMR (MOBLOW IE|eSCOpiC
is the USGS computer program for simulating hydro'Mesh_Féfinement) is a software program designed

logic processes and features in ground-water systemg, construct small-area model input files using
(McDonald and Harbaugh, 1988; Harbaugh and MODFLOW96 input and output data sets from a
McDonald, 1996). MODFLOW solves the partial large-area model. A separate program, RIVGRID

differential equation for ground-water flow by using & (| eake and Claar, 1999), was developed to construct
finite-difference algorithm. The SFWMD Palm Beach \oprLOW96 input data sets for linear hydrologic
County model was converted to the MODFLOW96  eqtyres contained in both regional and local models.
for'mat to allow construction of a small-area model  R|vGRID uses grid-independent line segment data
using USGS TMR software. to define the location of continuous, narrow surface-
Particle tracking is a method used in conjunctionWater features such as rivers, streams, drains, or gen-
with numerical simulation of ground-water flow to ~ €ral-head boundaries, which may be represented by
delineate flow paths and evaluate advective contami-the River, Stream, Drain, and GHB packages for
nant transport. Particle tracking can be used also to MODFLOW. TMRDIFF (Telescopic Msh Fefine-
determine recharge and discharge areas, identify errofgent DIFFerence) can be used to compare computed
in the conceptual model, evaluate the effect of internafi€ad or drawdown in the small-area model with simu-
and external boundary conditions, and calculate time'@teéd head or drawdown in the large-area model.

of travel (Anderson and Woessner, 1992). The trans- MODTMR uses regridding, rediscretization, and
port process of dissolved contaminants, in many interpolation processes to assign parameters to the
cases, is dominated by ground-water advection. small-area model. The program is designed also to

Particle tracking does provide an estimate of the extract perimeter boundary conditions using simulated
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head and cell-by-cell flux data. MODTMR constructs MODPATH GIS files created by MODTOOLS
perimeter boundary conditions using the FHB1 packagénclude particle pathlines, particle endpoints, particle
(Leake and Lilly, 1997), a MODFLOW package that time series, zones of transport, and model grids. For
allows a user to specify flux or head boundaries usingurposes of this study, MODTOOLS was used to
flow and/or head information obtained from the-large create GIS spatial data that included contours of
area model. MODTMR will construct small-area simulated head, pathlines, and zones of transport.
model data sets for River, Drain, GHB, and Well pack- ENDPOINT and TIMESERS MODPATH

age input files which represent linear or point featuresanalyses are required to use the MODTOOLS zone of
The data sets, however, may not be properly placed transport option. MODTOOLS constructs zones of
within specific small-area model layer cells; instead, transport for discharge features (wells) by projecting
they are placed in small-area model cells that intersedhese volumetric zones on a two-dimensional surface
the regional cell and contain the boundary condition (plan or cross-sectional view). Particle positions used
(Leake and Claar, 1999). It is important to recognize in the zone of transport output may lie well below the
that external and internal boundaries represented by Water table. Accordingly, a plan view of a zone-of-

these MODFLOW packages can be inappropriately ransport polygon does not necessarily represent a
distributed if MODTMR is used strictly, and con- recharge or source area (Orzol, 1997, p.10). A MOD-

sideration is not given to the validity of the assigned 1QOLS limitation in the zone-of-transport option is

boundary location (Leake and Claar, 1999, p. 26_27).that the methoq used tq consf[ruct.spatlal data Iaygrs
may produce triangular inflections in zone boundaries.

The computer program ZONEBUDGET
(Harbaugh, 1990) was used as part of the TMR
process to compare SFMWD and Boca Raton well
field water-budget components. ZONEBUDGET
calculates subarea water budgets using MODFLOW
cell-by-cell flow data. Leake and Claar (1999, p. 5) Three GUI’s for ArcView were developed to
indicate that consistency should be maintained enhance the TMR process. They include AVYMODTMR
between corresponding large- and small-area water- for use with MODTMR; AvHDRD to build MOD-
budget components. Modification of small-area modelFLOW River and Drain input files from dynamically
parameters and internal boundaries should be incor- segmented linear (canals) data sets; and AVWELL
porated into the large-area model, with the regional Refiner, an interface designed to examine and convert
model resimulated and recalibrated. The upscaling Well coverage spatial data layers to a MODFLOW

transfer of modified local model parameters and ~ Well package input file (app. I). ArcView, rather than
sources and sinks into the large-area model was ~ ARCINFO (Version 7.X), was used to link MODTMR

with GIS due its more graphical nature and program-
ming ease. AVENUE is the programming language
used to customize the ArcView GUI and is an object-

Postprocessing (MODTOOLS) oriented programming language.

DEVELOPMENT OF GRAPHICAL USER
INTERFACES FOR CREATING
EMBEDDED MODELS

considered to be beyond the scope of this study.

MODTOOLS (Orzol, 1997) is a series of
computer programs that translate MODFLOW and
MODPATH data into GIS output files suited to illus- The user-friendly ArcView extension,
trate complex hydrologic conditions. MODTOOLS  AvMODTMR. was developed as a graphical user inter-
uses input or output data from a MODFLOW or face to MODTMR. The AvYMODTMR (app. Il) appli-
MODPATH simulation to construct several types of cation enhances use of MODTMR by offering dialog
GIS output files. MODFLOW GIS output generated boxes and graphical tools which are designed to create
by MODTOOLS includes velocity vectors, contours of the input file for MODTMR. The most cumbersome
input and output data arrays, and cell value data. part of creating the MODTMR input file is spatially

Graphical User Interface for MODTMR
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relating the local grid to the regional grid and specify- The AVMODTMR GUI is an ArcView “plug-in”
ing the boundary conditions for the MODFLOW96 and is accessed by loading it through the “File” menu,

FHB1 package. The AvMODTMR interface facilitates “gxtensions” item. Once the AAMODTMR Iaun‘E]
this process by capitalizing on GIS georeferencing button is invoked, the main dialog box opens (fig. 8),
capabilities. The regional grid is placed in its spatial requiring the user to browse to the large-area model

domain in a convenient map projection such as a  MODFLOW96 NAME file. Large-area model input
Universal Transverse Mercator (UTM) or State Plane gnq output data sets must be located on disk space
Coordinate System. The local grid is defined by use ofgentified by the NAME file which are subsequently

a dialog box to specify coordinates and model dimenread and posted to the “Regional Model” area of the
sions or by drawing it on the map canvas (or view) andjialog box. The user directs their attention to the
using the graphical tools. AV/MODTMR contains capa+|ocal Model” area of the dialog box where infor-
bilities for layer discretization and selection of bound-mation pertaining to the small-area model must be
ary conditions. The user can select a single layer, a prescribed. A root filename for local simulation is
subset, or all regional model layers for inclusion in theentered, options are selected, and the plan view, local
small-area model. model domain is defined.
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Figure 8. AvVMODTMR graphical user interface dialog box for telescopic mesh refinement.
The dialog box is visible upon launching the graphical user interface.
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There are two ways to define the plan view button permits the user to examine the small-area grid
domain, with each method having a dialog box that isdimensions before actually creating the file by drawing
launched from the Main dialog box. If small-area a box oriented in the direction of line, circumscribed
model dimensions and orientation are predetermined©n the polygon. Construction of the model grid as an

the values are entered into the dialog box (fig. 9A) ArcView Shapefile is initiated by clicking the “OK”
button; once completed, it is added to the “View” as a

theme or layer. Another layer added is the FHB theme,
.i| button can be used. The first of which consists of the same source data as the grid, but
| button only shows the cells forming the perimeter of the

- — ) small-area model grid. With either method used, the
once the AYMODTMR grid construction process is  ompedded model grid must be placed wholly inside the
initiated. The “Local Grid Wizard” is a dialog box regional model grid and should avoid points of con-

(fig. 9B) that contains graphical tools for creating the centrated flow, such as rivers, drains, and wells (Leake
local grid interactively on the map canvas. A “Draw ang Claar, 1999, p. 4).

Study Area” tool allows the user to draw an irreg-
ular polygon bounding the study. In addition, a “Draw

launched by th( Create Local Grid.. | button; otherwise,

Model layers to be used in the small-area model

are selected by clicking th whehLawsTalie | button

Rotation” [£] tool enables the user to draw a vector . choosing a continuous range of layers shown in a
line on the canvas to indicate the rotation of the grid. djalog box (fig. 9C) from the large-area model to be
The user then enters the dimensions of the column simulated in the small-area model. No additional dis-

width and row height in text boxes. At this point, cretization of model layers can be performed with
either method has provided enough information to AvMODTMR, so another preprocessor would be
uniquely define the local grid. Pressing the “Preview” required if finer vertical discretization is required.

.-EII Defining Local Grid

[Grid Extents
Origin [row, columnd |

Hezoor 7E04E6 Ma. of Colurnns: a4
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Cancel |
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(]
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Figure 9. AVMODTMR dialog boxes for defining local grid, using local grid wizard, selecting layers, setting layer
boundary conditions, and choosing units.
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Further layer discretization requires a greater progranprescribed flux is automatically assigned for all perim-
ming effort and was considered beyond the scope of eter cells (designated by a blue cell color). From the
this study. However, a text editor may be used to mods,4in dialog box, the  SeLaps BCs |
ify the MODTMR input file constructed by
AVMODTMR.

button

launches a separate dialog box (fig. 9D) permitting
modification of boundary conditions, one layer at a

Prescribed-head or prescribed-flux boundary time; any combination of prescribed-flux or pre-
conditions are selected for each small-area model layescribed-head boundary conditions can be applied to
using the AvMODTMR graphical tool set. By default, perimeter cells.

C D
"-_,._." Set Layer Boundary Conditions [E3

Specified Head
Specified Flow

Layer 4 Edit BCs of Local Layer:

Laper 5
Laver 2 [Reg.Lay 2]
Laver 3 [Reg.lLay 3]
Laver 4 [Reg.Lay 4]
— Laver 5 [Reglay 5]
Eancel| oy | 0K | _

Cancel

Apply | (] |
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meters

Figure 9. (Continued) AVYMODTMR dialog boxes for defining local grid, using local grid wizard, selecting layers,
setting layer boundary conditions, and choosing units.
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The current version of the AVvMODTMR system, each canal is a distinct and unique feature
imposes several restrictions on the use of MODTMR.represented by a linear element, the geometry of which
Although time units may differ between regional and matches that of the real-world hydrologic features
local models, the length unit prescribed by the user in(river, stream, and canal). Each route has a definite
the regional model is automatically used in the local origin, where a measuring system begins at zero and
model (fig. 9E). MODTMR permits local grid rotation increases with the length of the feature in a down-
to be specified at any model corner. With the current stream sense to its terminus. In other words, a linear

version of AV/MODTMR, the user can only specify  referencing system (LRS) is established on the feature.
a local grid rotation angle centered around the upper

left grid corner (outer corner of row 1, column 1); A LRS is analogous to a Cartesian referencing
MODTMR allows any corner to be used as the refer-system in that any point can be specified with two
ence point for rotation (a flexibility that is not avail- pieces of information; the latter requires_& value

able to the AvMODTMR user). However, this and the former requires /Aoute-/Dand aMeasure
limitation is offset by the intuitive graphical nature = The Route-/D(name or a sequential value) indicates
of AAMODTMR. the name of the linear feature in which data are

assigned, and the measure places it in the proper loca-
_ _ tion along the feature length. This enables geocoding
AVHDRD and AVWELL Refiner Graphical User ot jnformation related to the feature (including hydro-
Interfaces for MODFLOW logic modeling parameters, such as sediment thick-
RIVGRID (Leake and Claar, 1999) is a program ness) to their exapt Iocatipn along the feature. For
instance, if a sediment thickness measurement was

released with MODTMR to generate River, Drain, tak it b iated and dt
Stream, and GHB package files, which improve on the 21N O & canal, It can be assoclated and mapped 1o

limited geometric accuracy provided in the discretized":[S exact.locat_lc_)nnalong the canal by S|mp‘lly using the
feature identifier” (canal name), and the “position
large-area model. All of the head-dependent flow

boundaries created by MODTMR use an in'[erpolationalong .(meters from'lts ergln). A common functlop n
. . . dynamic segmentation is to associate an approximate
scheme that utilized location information based solel

. yX, Y location to a route to obtain the position along
on row, column, and layer large-area model spatial the feature (distance from the origin) of the datapoint
indices. The discretization process used in MOD- g poInt.

) \ ) ) In a dynamic segmentation model, attribute tables are
FLOW generalizes the information to discrete cells, y g

. called “event” tables, and there is one table for each
and the exact path of linear features cannot be recon-

. . . . hydrologic parameter of interest. In an event table,
structed from input files alone. Geometric information L . .
. : . : each observation is a separate record that includes its

regarding feature alignment must be provided, either . g . o .

. . route identifier (river name), a “position along” (linear
from coordinates of points where a feature changes . .

i f GIS that o distance), and the value of the observation at the spec-
;:) u.rsell(ver 'Cis) odr troml C_(:r\]/_er?ﬁgs q ? cc:n AN ified location. Events (river properties) can be defined,

elir alignment and topology within their data struc- depending on how the hydrologic property varies

ture. RIVGRID utilizes the former method as coordi-

q be | ¢ h | ith along the river, as eith@ontinuousor step-wise
nate. ata must be mpu'F or eac _vertex, along wit (fig. 10A,B). Continuous properties vary linearly from
locations where the various required parameters

h b levati verbed q done point to the next along the length of the hydrologic
change (bottom elevation, riverbed conductance, an feature and include sediment thickness, bottom eleva-

stage). RIVGRID is not a GIS-based program and is i, anq stage (fig. 10A). Step-wise properties remain
not a program designed to interface with GIS data set$.,\«tant over a certain length (fig. 10B). Man-made

A more efficient technique to work with linear canals are engineered channels with fixed bottom
hydrologic spatial data sets is dynamic segmentationWwidths over long stretches. For purposes of this study,
(Wilsnack, 1998). Dynamic segmentation is a GIS datdbottom width was the only property designated as step-
model that is implemented in ARCINFO and ArcView wise. The records of a step-wise event only require one
as a route system with attribute information (hydro- position location to be specified; the position indicates
logic properties) stored in attribute tables. In a route where the value is defined.

18 Approach for Delineation of Contributing Areas and Zones of Transport to Selected Public-Supply Wells Using a Regional
Ground-Water Flow Model, Palm Beach County, Florida



A. Continuous property (sediment thickness)

LWL41 /A

NAME TO THICK
LWL40E 6247.392 1.2

B. Step-wise property (bottom width) /

LWL41 S

NAME TO BOTWID
LWL40E

C. Bed conductance for segments 1 to 4

LWL41

Local model
grid cell i,j,k .-

D. Reach bed conductance for reach (used in MODFLOW package)

LWL41

Figure 10. Step-wise and continuously
defined properties and computation of
reach bed conductance.
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A separate GUI extension, AvHDRD (app. Il AvHDRD can be used to extract information from
and fig. 11), was designed as part of this study to readach canal property event table and compute conduc-
dynamically segmented canal data and construct Rivefance terms by canal reach within each River (or
and Drain MODFLOW input files. The AVHDRD GUI' prajin) cell. One event table is created for each of the
is an ArcView “plug-in” and is accessed by loading it yg|evant hydrologic properties: sediment thickness and
through the “File” menu, “Extensions” item. The hydraulic conductivity, bottom width and elevation,
AVHDRD GUlI is launched by pressing t[g#]  button. and, in the case of rivers, stage. Using standard GIS

#&! Head Dependent Flux Package Writer

Fath ta name: file: ||:I:'\rarenken'x|:|aIml:ueac:h"agms_boca_runs'\bocarev Root Mame: [boca

Event Tables Grid Theme: [Mebocagrd.shp =]
Clazsify: | River drain 94.ev E3 Foute Theme: [ Canal =]
Min Searnent Length 10 feet
Bottom Elevation: [Battom_elev 94.ev 3|
Select package
Bottom 'wWidth: | Bottaorn_width 94.ev E3 " River
' Drain
Sediment Thickness: [Sediment_thick,_94.ev =]
Sediment Conductivity: [Sediment k_o4 ev =]

[v ‘winite package file

Frocess | Cloze ‘

i MODTMR Well Refiner x|
Root Mame: | fart nam Browse. . Stress Periods: 1

Well Theme: | Phwell: cov.shp = | Grd Theme: | Locsiml.shp =]

Wwell Mame: [vw'.g EEDHE ‘I\
#-coar: 7H5283 56 “r-coorn 7I2E22.44 Layer: 4

| Pumpage
| A48270
J |»]
|pdate ‘wiell | Add whell | Remove WwWel |
Relate Tables... | Create File... | QK |

Figure 11. AvHDRD and AvWell graphical user interface dialog boxes for telescopic mesh
refinement.
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procedures, the event tables are mapped to the routelThis method accounts for rivers that may meander,
system. AvHDRD can handle any combination of conbegin, or end at the cell. River meanders may result in
tinuous or step-wise events (any or all properties couldnore than two cell intersection points, and rivers that
be step-wise or continuous). The user must decide begin/end with a cell result in one cell intersection
which of the properties should be continuous and  point. By using the route system and the information in
which should be step-wise in their application. A segthe property event tables, a mean value for each prop-
ment is defined as a stretch of a linear hydrologic feggrty is extracted for each segment. The conductances
ture within a cell in which step-wise properties remain gy computed for each segment from the mean values,
constant and continuous properties may vary linearly gnq then reach conductance is computed as the sum of
(fig. 10C). In contrast,_a reach is the length of the river, o segment conductances (fig. 10D). Each item of
that traverses_ the entire cell. There may be more thag ¢y mation is sorted by cell sequence number and
one segmgnt in a reach becayse a property change M@en by canal name, and records of the following type
occur within the reach, marking the break point are printed to an ASCII file (table 1). A pound sign “#”
between segments. is inserted after the required River/Drain file parame-
The AVHDRD GUI extension computes values ters to separate the River/Drain MODFLOW input
for each river or drain reach by use of a model grid data from spatial data record information. This latter
overlay, extracting hydrologic feature properties, cal- information facilitates identification of a river or drain
culating conductance values, and writing an input file.reach. This information, particularly useful if a cell
The model grid is placed over the route system, and contains more than one reach, can be used to map
each cell that overlies a river feature is marked alongroute system conductance values as a spatial data set
with the measures that mark its cell intersection pointsproperty event.

Table 1. Sample of part of MODFLOW River output file from AvHDRD
[Dots represent continuation of output file]

832 83

832
1 1 7 15. 6300 3667. 47 5.73 # LWE2W 106381. 15 106821. 25
1 1 8 15. 6600 3668. 05 6.74 # LWE2E 91759.19 92199. 35
1 1 38 14. 9500 3315. 57 4.13 # LWE3 104852. 22 105170. 52
1 1 39 14. 8700 1279. 68 4.31 # LWE3 105170. 52 105293. 37
1 1 61 8. 1400 1467. 23 3.15 # LWE4 90946.33 91386. 50
1 2 7 15. 6400 3667. 47 5.71 # LWE2W 106821. 25 107261. 34
1 2 8 15. 6600 3667. 21 6.68 # LWE2E 92199. 35 92639. 42
1 2 20 15. 6000 1107. 18 7.58 # LW.39 10389.71 10611.15
1 2 21 15. 4800 4766. 83 7.51 # LW.39 10611.15 11051.16
1 2 22 15. 3200 4766. 83 7.43 # LW.39 11051.16 11491.18

Development of Graphical User Interfaces for Creating Embedded Models 21



Table 2. ArcView attribute table of well geospatial data set

Pumpage
V,lllgl_l x-coordinate y-coordinate Layer (cubic feet per day)
1 2 3
23-E 797548.63 747954.06 4 -96,348 0.0 -96,348
15-W 784291.00 744933.88 5 -427,410 .0 -427,410
25-E 796869.50 741082.50 3 80,513 .0 -80,513
11-E 798050.56 741293.31 3 111,260 .0 -111,260
25-W 785987.75 749589.75 4 584,438 .0 584,438
13-W 782753.00 743712.13 5 206,513 .0 -206,153
Point coverage data layers were constructed A point geospatial data set and a local model

using public and nonpublic supply well construction grid are required to use AVWELL Refiner and must be
and location data documented in Yan and others (1993paded as “themes” on the ArcView map canvas or
or available in the SFWMD model well package data “View.” A point geospatial data set must be con-

set. Pumpage rates for specific wells were provided irstructed and contain the well identifier, map coordi-
the SFWMD model documentation (Yan and others, nates with the same projection and units provided in
1995). Accordingly, estimated pumpage rates for dis-the local model grid, local model layer in which the
crete wells are based on regional cell withdrawal rateswell pumps from/to, and a flux rate for each stress
period (table 2). The local model grid must also be in
an ArcView Shapefile format, with the followinigfe-
gerfields as attributes: “Row,” “Col,” and “Segnum”
where “Segnum” is the sequence number of the cells
in model layer 1.

Well control points and the local model grid
geospatial data sets are added as themes to an ArcView
“view.” The AVWWELL Refiner extension is loaded by
accessing thé&jle > Extensions.menu option. The
AVWELL Refiner dialog window is launched by click-

A separate GUI extension (AVWELL Refiner)
for ArcView (app. IV and fig. 11) was prepared to
allow the user to inspect or modify point spatial data
sets, modify withdrawal rates and cell and layer loca-
tion, or add/remove supply wells for purposes of local
model simulation. The AVWELL Refiner GUI creates
a new MODFLOW96 Well input file for an embedded
model data set. The MODFLOW96 Well file created
by MODTMR divides flux rates obtained from
regional well cells and redistributes flux rates into all
of corresponding local model cells. The redistributioning on the launch buttd[¢]] , or by the menu item
of well flux from the regional to local model is com- “Well Refiner” on the “MODTMR” menu bar. The
pleted on a percentage area basis. Withdrawal or injeBMMODFLOW96 local model Name file is loaded using
tion wells are point features and can be more properlyhe “Browse” dialog box option. Once loaded, the
assigned to a single local model cell based on its physumber of stress periods are automatically read and
ical location. AVWELL Refiner takes advantage of  printed on the dialog box next to the “Stress Periods”
GIS functionality to assign the entire flow rate to the label. The file path to the model data set is printed on
correct local model cell. A geographically referenced the line labeled “Path to files.” The user must select
local model grid is superimposed on a point geospatialhe well point geospatial data set from a list box
data set so that only local cells that overlie a well aremarked “Well Theme” and is immediately prompted to
treated as a MODFLOW Well (prescribed-flux) indicate the data field that contains the “Well ID,”
boundary condition. “Layer,” and “Pumpage” information. The user is

22 Approach for Delineation of Contributing Areas and Zones of Transport to Selected Public-Supply Wells Using a Regional
Ground-Water Flow Model, Palm Beach County, Florida



prompted consecutively to indicate the “Pumpage” Boca Raton Well Field Embedded Model

data fields for each stress period. One must also iden-

tify the local model grid geospatial data set, selecting A small-area MODFLOW model of the Boca

it from a list box labeled “Grid Theme.” AVWWELL Raton well field was constructed and calibrated (tasks 1
Refiner overlays the local model grid on the well dataand 2 in fig. 12) using information provided in the

set and associates each well control point with a corr&FWMD regional model. Steady-state calibration was
sponding local grid cell. More than one well control based on average conditions from January 1989 to June
point in a specific grid cell is permitted. The data can1990. As a result of the large cell size (2,650 x 2,650 ft)
be reviewed in the central area of the dialog by navi-in_ the countywide, large-area modgl, simulation results
gating through the records with the left and right did not meet acceptable scale requirements for flow and

arrows. A MODFLOW96 Well input file is prepared particle analysis in the Boca Raton well field area.

by clicking on the “Write File” button. AVWELL A five-layer, embedded, small-area MODFLOW model
Refiner will overwrite the MODFLOW96 Well input was constructed to simulate ground-water flow in the
file generated by MODTMR so the user may prefer toBoca Raton area (figs. 13-17). The embedded model

. ) , area was subdivided using a uniform grid containing
first rename the MODTMR-generated Well filename. 72 rows and 84 columns: each of the 6,048 cells is

The records are written in blocks, with one 440 ft long on each side. Five layers were used in the
block for each stress period. This is accomplished prd€gional model and embedded model (fig. 7).
grammatically by use of a nested loop; an outer loop Prior to selection of the Boca well field model

iterates through a stress period (pumpage fields), angiomain, backward tracking was performed using the
an inner loop examines each well that lies within the gp\wvD regional model to delineate the direction and
local model grid. Pumpage rates for each record (& extent of particle movement from selected municipal
well) are read as part of the inner loop, discarding a \ells. The northern, southern, and western model
well control point if its withdrawal rate is equal to  perimeter prescribed-flux boundaries, extracted as part
zero. A check is made at the start of the outer loop t®f the TMR process, were placed away from the Boca
determine if the user wishes to utilize the same pummRaton well field area to reduce boundary effects. The
age field in the next stress period (i.e., pumpage ratemtracoastal Waterway (figs. 1 and 2) lies near the east-
are the same). If a “yes” response is given, a value ogrn edge of the well field; initially, the entire model
“-1” is written to the Well file and the loop terminates, domain was located inland, but subsequently was mod-
moving to the next stress period. The “-1” is used in ified to extend beyond the coastline. Although the gen-
MODFLOW to indicate that the pumpage from the eral direction of ground-water flow is eastward, water
previous stress period will be used for the current onelevels maintained in the LWDD canal system (fig. 1)
create variations in the water table and locally affect the
direction of ground-water flow. The southern boundary
APPLICATION OF THE EMBEDDED was selected south of Hillsboro Canal, a ground-water
MODEL sink. The northern boundary was selected near the
LWL-40 Canal (fig.1). The western boundary was
placed along a primary lateral canal (LWE-2W Canal)
located along a regional ground-water divide as indi-
cated on water-table maps (Kane, 1992 a,b).

Development of an embedded wellhead protec-
tion model and delineation of well-specific zones of
transport required a multitask process (fig. 12). The
four principal tasks are: (1) development of an embed- A prescribed-head boundary along the coastline
ded ground-water flow model in which input files are was set equal to mean monthly sea level (0.5 ft) in
extracted from a calibrated, multilayer, SFWMD layer 1 (fig. 13) for all cells east of the west shore of
regional ground-water flow model; (2) perform cali- the Intracoastal Waterway. Prescribed-head cell bound-
bration and evaluate embedded model sensitivity to ary values also were used in column 84 in layers 2 to
hydrologic parameters; (3) perform backward tracking5 (figs. 14-17) and assumed to represent mean monthly
of water particles from selected municipal supply sea level. No effort was made to adjust heads in off-
wells; and (4) postprocessing and storage of flow andhore prescribed-head cells for salinity differerees
particle-tracking information into a GIS database. an important model limitation discussed later.
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TASK 1

TASK 2

TASK 3

TASK 4
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MODFLOW regional model

|

MODTMR, River, Drain, and
Well graphical user interfaces

A 4 A\ 4

Parse GIS canal
MODTMR and well coverage
datasets

A 4 A4

Run and calibrate MODFLOW
embedded flow model

Conduct sensitivity
analysis
v
MODPATH particle tracking

!

MODTOOLS

y

Spatial data

Particle pathlines Input and output
Particle endpoints contour arrays
Particle time series Velocity vectors
Zones of transport Cell values
Model grid

A4

Visualization using GIS

Figure 12. Process for delineating zone-of-transport areas to public-supply
wells in a local-scale model. GIS is geographic information system.

Ground-Water Flow Model, Palm Beach County, Florida
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Automated selection of prescribed-head or Recharge rates in the embedded local model were
prescribed-flux boundaries along an irregular coastlineextracted as part of the TMR process from the MOD-
is not possible in the current version of MODTMR or FLOW Recharge package input file. Recharge estimates
AVMODTMR. Manual regridding to modify IBOUND were modified further as part of model calibration. On
and other areal model parameters in layer 1 was  the basis of the calibrated model, the mean estimate of

required to accurately represent the coastline. calibrated recharge is 0.006 ft/d or about 27 in/yr.

The MODFLOW River package (McDonald and Hydraul_lc conductivity and transmissivity arrays
_ extracted during the TMR process are based originally
Harbaugh, 1988; Harbaugh and McDonald, 1996) was )
. on aquifer test data collected for the large-area SFWMD
used to allow leakage to or from the aquifer along

. . model. Transmissivity and leakance arrays also were
drainage and lateral canals. Some canals in the large-

del (Y. d oth 1005 dextracted directly during the TMR process. Regional
area model (Yan an O_t ers, ) wgre represente precalibrated leakance values were calculated by assum-
by the MODFLOW Drain package to simulate the

ing leakance was equal to Oriu/tipliedby the horizon-

discharge from uncontrolled drainage canals with 5 conductivity, dividedby the approximate thickness
uncontrolled water levels. All canals in the Boca Ratonyetween midpoints of vertically adjacent cells.

small-area embedded model area were represented as

rivers in the large-area model. Accordingly, internal A modified Blaney-Criddle algorithm was used

boundary conditions of the same type were used to to estimate maximum evapotranspiration ra.tes'for the
large-area SFWMD model. An evapotranspiration sur-

maintain consistency between the large-area and face elevation of 1.5 ft below land surface was used
embedded small-area models. The AvHDRD GUI and )

: during the large-area model calibration process, and
GIS canal data were used to construct a new River L .
) . . xtinction depths that ranged from 1 to 5 ft (in the
package input file. Canal GIS data sets included cana

b | on. b idth. hvdraul duci mall-area domain area) were based on land use and
ottom elevation, bottom width, hydraulic conductiv- oqiimateq root depths for various types of vegetation.

ity of the bed sediment, canal-bottom sediment thick-g, o transpiration rates, evapotranspiration surface
ness, and canal stage. Stage levels within the canal g|e\ation, and extinction depths in the embedded local
reaches were set to the LWDD maintenance control q4e| were extracted as part of the TMR process from

values for the small-area model cells were compared

with the cell in the corresponding area of the regional
model to ensure consistency between both models.
The user must compare conductance data in the large-  Mean water levels between January 1989 and
area and small-area models to ensure consistency June 1990 were used to simulate steady-state ground-
between the two models. The principal reason to maifvater flow in the telescoped Boca Raton well field and
tain consistency is that river water-budget component§@librated to the observed mean water-level data for
in the small-area model should be similar to the inflowthat period of time. The embedded model simulated

and outflow components in the corresponding area 0ipo'[entiometric surface compares favorably to the sim-

the large-area model (Leake and Claar, 1999, p. 5). ulated sgrface in the reg'lonal model and is similar to
countywide potentiometric surface maps by Kane

The MODFLOW Well package (McDonald and (1992a,b).
Harbaugh, 1988; Harbaugh and McDonald, 1996) was  The purpose of model calibration was to develop
used to simulate well withdrawals. Detailed information 5 set of parameters and stresses that result in a reason-
regarding well-field operation rates at specific wells aple simulation of ground-water flow within the surfi-
during 1989-90 were not available during the course otjal aquifer system in the embedded Boca Raton model
this study. Well discharge was obtained directly from area. Calibration was achieved by a trial-and-error
the regional model cell-value data set. Discharge rategpproach in which model parameters including trans-
for regional cells were reallocated, divided equally  missivity, hydraulic conductivity, leakance, riverbed
among the various supply wells contained within a  conductance, and recharge were adjusted to minimize dif-
discrete cell. ferences between simulated and observed hydraulic head.

Calibration and Sensitivity Analysis
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Model parameters were modified during the The RMSE was calculated in feet and plotted to
calibration process, but limited to the range of valuesdisplay the range of sensitivity when model parameters
identified elsewhere in the regional model. Estimateswere decreased one-half or increased two fold (fig. 29).
of recharge, hydraulic conductivity, leakance, and  The model appears most sensitive to a reduction in the
transmissivity are shown in figures 18 to 27. Evapo- leakance of layer 3, a reduction in leakance of layer 4,
transpiration and withdrawal rates from wells were increases in the rate of recharge, and increases in

not adjusted during calibration. hydraulic conductivity of layer 1. The model is moder-
ately sensitive to changes in riverbed conductance and
transmissivity of layer 4. Adjustments to riverbed con-
ductance seem to best help the calibration results in
places where an observation well is located near a
canal. The model is effectively insensitive to all other
parameters.

Calibration criteria were based on matching
observed and simulated heads within 1.5 ft of the
mean water levels. Of the 41 observation wells
screened in the model layers, 37 wells are included
in layer 1. Layer 4 includes one well, and layer 5
includes three wells. Although the model is numeri-
cally sensitive to leakance associated with layers 3
and 4, the small number of observation wells make Water Budget
it difficult to evaluate if the model satisfies actual The steady-state budget of the simulated system
hydrologic conditions. of the Boca Raton well field model (table 3) indicates
that recharge is the major inflow component (58 per-

A comparison of the measured water level at L oo
. . . . cent), with river leakage contributing 29 percent of the
observation wells and the simulated potentiometric . )
inflow. Prescribed flux along the northern, western,

surface of model layer 1 is shown in figure 28. A POS%nd southern boundaries contributed about 10 percent

itive number indicates that the observed water level |sOf the total amount of water entering the Boca Raton

higher than the simulated water level; whereas, a neg- . . .

: o Jwell field model area. Well recharge and inflow at the
ative number indicates that the observed water level is )

. . . ... coastal (prescribed-head) boundary (Intracoastal
less than the simulated water level. Calibration criteri .
. i . Zjanal) contributed only 2.8 and 0.2 percent of the
were met at 34 observation wells; however, simulate | flow. respectivel
head could be matched only within 3 ft of observed : p' y .
Well discharge (56 percent) and river leakage

water levels at 5 wells. Differences at two wells, all

located near pumping centers, exceeded 3 ft. A reviey?/ Percent) represent the principal outflow water-bud-
of the calibrated regional model indicated that eight 9t components. Discharge at the coastal prescribed-
observation wells in the Boca Raton well field area h€ad boundary represents about 10 percent of the total

were poorly calibrated (Yan and others, 1995). budget, whereas northern, western, and eastern pre-
scribed flux boundaries represent only 6.5 percent of

Differences between observed and simulated  the outflow component. Evapotranspiration is less than
water levels after an adjustment of a parameter werep o1 percent of the total outflow components. In the
used as indicators of the model sensitivity. If a small g5c4 Raton model domain area, the extinction depth
change in a parameter results in relatively large lies above the simulated head in nearly all model cells.
changes in model results, the outcome is ConSideredWater-budget data suggest that evapotranspiration
sensitive to that parameter. This may mean that the occyrs either at land surface or in the unsaturated

model parameter has to be determined very accuratelyyne--zones not simulated in MODELOWO96.
or alternatively; the model cannot be used to determine

whether a calibrated parameter is reasonable. The Boca Raton well field water budget and

water-budget components obtained from the SFWMD
The root mean square error (RMSE) is used asmodel using ZONEBUDGET were compared to evalu-
a measure of the fit between observed and simulatedate consistency between large-area and small-area
water levels. If the errors between the observed and models. Inflow budget components including pre-
simulated water levels are normally distributed, the scribed head (treated as a head-dependent boundary in
RMSE is an approximation of standard deviation of the SFWMD model), prescribed flux, and injection
the errors. In this case, two-thirds of the errors are  well components are comparatively consistent, both in
less than the RMSE (1.95 for the calibration period). terms of volume and percent of the total water budget.
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Outflow budget components including prescribed head Ground-water pathlines under simulated steady-
(head-dependent boundary in the SFWMD model), state head conditions between January 1989 and June
well discharge, and evapotranspiration are similar. 1990 were created by placing 1,000 particles in each
_ _ selected cell containing municipal supply wells that

Several water-budget differences are evident.  gijscharge water at prescribed rates. Zones of transport
The total Boca Raton water budget (47.2 in.) is 1eSS gnq time of travel in the Boca Raton well field were
than the SFWMD model subarea total budget (50.9 in.hstimated assuming steady-state conditions and the
determined using ZONEBUDGET. Budget differencespumping conditions defined in the large-area model

are largely attributed to the changes made to the Bocgnalysis. For modeling purposes, steady-state hydro-

Raton well field model, including modification of logic conditions were considered to represent average
boundary conditions in layer 1 to accurately represenhydrologic conditions; such conditions could vary con-
the coastline configuration. siderably if new supply wells were added to the well

River leakage and recharge are the major ianOWfleld. An independent effort to verify ground-water

. f{ow velocities, such as through the use of chemical
water-budget components in the small area model th . .
. racers, was considered beyond the scope of this study
do not favorably compare with the zone budget deter-
L . e and was not conducted.
mination, also attributed to modification of model
parameters during the calibration process. Recharge Canals located within the Boca Raton embedded
represents a larger percentage of inflow in the Boca model were collectively treated as weak sinks; cells
Raton water-budget analysis. River (canal) leakage that contain weak sinks do not discharge at rates sulffi-
similarly represented a smaller inflow component in cient to consume all water entering them. Although not
the Boca Raton model of the overall water budget considered in this study, one of two approaches can be
(29 percent) when compared to zone budget amount used to resolve the issue of weak sinks: (1) reduce
(34.6 percent). River (canal) leakage was a smaller model cell size so that flow entering cells with internal
outflow component in the local model (27.2 percent) sinks is completely discharged, or (2) conduct two
when compared to the regional model (31.7 percent).analyses. In one analysis, weak sinks are ignored; in an
alternative analysis, particles are programmed as stop-
ping at weak sinks.
Pathlines, Contributing Areas, and Delineation

of Zones of Transport The Boca Raton embedded flow model is based

on input parameters developed as part of a regional

Flow pathlines, contributing areas, and time-of- oW model. Unfortunately, porosity estimates are
travel estimates for selected municipal Boca Raton SParse: the spatial distribution of porosity within the

supply wells were constructed using the MODPATH surficial aquifer system is poorly known in Palm
particle-tracking program (Task 3 in fig. 12). Particle Beach County and the Boca Raton well field area.

paths can be tracked forward in time from recharge lF:’orosny es_tlmatei of I|mest;n|e frgm tr;]ec;l'amlaml
areas or backward from a supply well to contributing ormation in southwestern Paim Beach County range

areas. Contributing areas for recharge were defined b‘%{ﬁ? ;(?r;?si'i/oor;e'ltg‘ranr;;r(ﬁelze;r?nzr:iir?ggpemsg;naqlg’eicz;%cl)—).
ktracki ticles f th I Il to th o L

backtracking particles from the supply well 1o the lected from the North Dixie well field in eastern Bro-

water table. Although not performed in this study,

forward tracking can be used to clarify poorly defined ward County (not shown) is reported to range from 38

areas located between backward-tracked particles anté) 40 percent (Fish, 1988).

help to ensure areas contributing recharge to wells are For purposes of this study, uniform porosity
correct in size (Barlow, 1995). A pathline analysis wasdistributions of 20, 30, and 40 percent were separately
conducted initially to provide insight to the general assumed for the surficial aquifer system. Porosity
configuration of contributing areas and for definition within the surficial aquifer system can vary consider-
of a 500-day time-of-travel zone of transport. Subse- ably, and therefore, could affect time of travel. How-
quently, particles were permitted to travel until they ever, such variations are not likely to affect pathline
encountered internal sinks or sources or boundaries. configurations.
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Figure 18. Calibrated recharge for the Boca Raton well field model.
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Figure 19. Hydraulic conductivity for layer 1, Boca Raton well field model.
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Figure 20. Leakance for layer 1, Boca Raton well field model.
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Figure 21. Transmissivity for layer 2, Boca Raton well field model.
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Figure 22. Leakance for layer 2, Boca Raton well field model.
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Figure 23. Transmissivity for layer 3, Boca Raton well field model.
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Figure 24. Leakance for layer 3, Boca Raton well field model.
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Figure 25. Transmissivity for layer 4, Boca Raton well field model.
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Figure 26. Leakance for layer 4, Boca Raton well field model.
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Figure 27. Transmissivity for layer 5, Boca Raton well field model.
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Figure 29. Sensitivity of the Boca Raton well field model to changes in selected model parameters.
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Table 3. Water budget for the Boca Raton embedded flow model
[Prescribed flux along the northern, western, and eastern boundaries. --, no data; <, less than the value]

Boca Raton model Zone budget
Component
Percent Inches Percent Inches
Inflow components
Recharge 58 27.4 54 27.5
Prescribed-flux boundaries 10 5 8.8 4.5
Coastal prescribed-head boundary 2 .012 -- --
Head-dependent boundary -- -- 0 0
River (canal) leakage 29 14 34.6 17.6
Well recharge 2.8 1.3 2.6 1.3
Total 100.0 47.2 100.0 50.9
Outflow components
Prescribed-flux boundaries 6.5 3.1 6 3.1
Coastal prescribed-head boundary 104 4.9 -- --
Coastal head-dependent boundary -- -- 10.8 5.5
Well discharge 55.9 26.4 51.3 26.2
Evapotranspiration <.001 .001 2 1
River (canal) leakage 27.2 12.8 31.7 16
Total 100.0 47.2 100.0 50.9

Previous investigators, including Barlow (1989), more than 22 years. Long-term pathlines to supply
Morrisey (1989), Reilly and Pollock (1993), and Orzol wells mostly extend to the west and northwest from
and Truini (1999), have evaluated physical factors thasupply wells. Contributing areas of recharge to the
may influence the location, extent, and shape of the supply wells were defined where particles were back-
areas of contribution and zones of transport. These tracked to the water table (fig. 31). Contributing areas
factors include the specific character of the physical generally conform to the same configuration illustrated
hydrogeologic framework (permeability, porosity, by the pathline analysis and also extend to the north-
saturated thickness, recharge from induced infiltrationWest and west. Some particle endpoints are located
well interference, and extent of the aquifer) and the @long the edge of the model domain and intersect

anthropogenic stress on the hydrologic environment €Xtérnal boundaries; in these areas, contributing
that causes changes in head, flow, and boundary recharge areas for supply wells extend beyond the
simulated area of the Boca Raton well field.

conditions.
Zones of transport were delineated for several
Analysis different Boca Raton municipal supply wells (figs. 32-
A pathline analysis in which particles were 34) assuming separate uniform distributions of 20, 30,

permitted to travel until they encountered internal ~ and 40 percent porosity. Transport zones surrounding
sinks, sources, or boundaries illustrates ground-watereach major well field correspond to contoured areas
movement within the system (fig. 30). In this analysis,that lie between 30-, 210-, and 500-day time-of-travel
the average time of travel for such conditions was contours to a producing water-supply well.
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For purposes of this study, the effect of poros- Discharge rates for individual withdrawal wells
ity on the location, extent, or shape of zone of transwere estimated because data could not be obtained.
port was the only physical factor evaluated. PorosityAn additional limitation to the small-area embedded
estimates, a physical parameter used in particle tracksodel could result from the observation wells avail-
ing but not in flow simulation, partly determine parti- able for calibration purposes. All but 4 of 41 observa-
cle velocity and the time of travel. Particle velocity tion wells were assigned to model layer 1 of the Boca
will change, but flow paths remain unchanged. In Raton embedded model. Model layers 3 and 4 repre-
general, particle velocity increases as porosity sent the Biscayne aquifer. In the Boca Raton well field
decreases. Where porosity is increased uniformly, the a5 however, no observation wells were completed in
size and shape of individual zones-of-transport areag,o section of the Biscayne aquifer assigned to model

were shown to increase. The total area encompassquer 3 and only one observation well was completed

by individual zones of transport occurred where a 20In the lower part of the aquifer (layer 4). Therefore, a

ercent porosity was assumed. Conversely, zone-of-__ .. .
P P y Y . calibrated model may not properly represent condi-
transport areas are smallest areally where a unifo

40 percent porosity was assumed "Mions within that horizon. The lack of observation well
P P y ' data could adversely affect the parameter values not

o directly connected to these layers.
Limitations

Some parameters estimated during model cali-
The embedded Boca Raton model uses steady—bratio P g

. S . n may be highly correlated; consequently, the
state, time-averaged, climatic conditions from Januaryset of calibrated parameter values may not be unique
1989 to June 1990 which were the conditions of the P y que.

regional model calibration. The small-area model Was;':Or _example, the moqlel may respond nea_rly identic_;ally
not calibrated to transient conditions; thus, it cannot to elthe_r a decrea_s_e In recha_trge and an increase in
be used to evaluate a transient response to changes flydraulic conductivity or an increase in recharge and
hydrologic stress (such as an increase or a decrease drfl€crease in hydraulic conductivity. If a condition
well-pumpage rates).The SFWMD model would such as this were to exist, either recharge or hydraulic
require recalibration if it were deemed necessary to €onductivity could be estimated by model calibration
evaluate other stress scenarios within the embedded Put not both--one parameter would have to be inde-
area. pendently estimated and not adjusted during model

Boundary conditions involve considerable sim- calibration. Nonunique parameters pose a problem
plification of the system and could greatly affect because model response may not be correct for stresses

model results. For purposes of the embedded model that differ from those used during model calibration
prescribed-head and prescribed-flux boundaries are (for €xample, an increase in well pumpage). However,
considered valid for the January 1989 to June 1990 It Was beyond the scope of this study to investigate
steady-state calibration period. The scope of this  this Possibility in more detail.
study did not include an adjustment of heads in off- Limitations to the particle-tracking phase of the
shore prescribed-head cells for salinity differences. study and the analysis of zones of transport are those
Equivalent freshwater heads would be greater than directly attributed to the Boca Raton embedded numer-
mean monthly tidal stage. Therefore, the embedded ical flow model. Additionally, a transient model may
model may not be properly calibrated near the coast.better illustrate flow path variability that occurs in

A limitation of a small-area. embedded model is "€SPonse to transient change in hydrologic conditions.
that it is ultimately constrained by the conceptual ~ The steady-state model described herein cannot be
framework of a large-area model and how well the ~USed to assess the transient development of pathlines

SFWMD model accurately reflects actual conditions. ©F Zones of transport.

As the focus of this study was to develop a GUI to An additional limitation is that particle tracking
facilitate and expedite TMR, little effort was made to in an heterogeneous carbonate aquifer (Biscayne aqui-
improve the conceptual framework. A calibrated, fer) containing cavernous and vuggy porosity or pref-
small-scale model will be more finely discretized, but erential flow zones may be of limited value. Ground-
may not depict realistic physical and hydrologic water flow in carbonate aquifers is broadly controlled
conditions. by hydraulic gradient, but the actual flow paths are
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constrained by a rock fabric that has been subject to (6.5 percent) boundaries. Evapotranspiration repre-
diagenetic alteration, dissolution, and tectonic stress sented less than 1 percent of the total outflow from the
(fractures). Numerical flow models in combination  local system; this is attributed to regionally calibrated
with particle tracking in karstic aquifers may be used evapotranspiration parameters in which simulated head
to delineate a zone of transport or zone of contributionlies below the extinction depth.

but realistic field conditions are probably poorly - _
represented. The model appears most sensitive to reductions

in the vertical conductivity of layers 3 and 4 (Biscayne
aquifer) and increases in recharge rates and in the
SUMMARY hydraulic conductivity of layer 1. The model is insen-
On the basis of a rapid rise in population and §|t|ve to changes in evapotrapsplratlpn; trgnsmlsswlty
in layers 2, 3, and 5; and variations in vertical conduc-

urban development in Palm Beach County, Fla., ity in | 1 and 2. Canal (ri leak diust
during the last decade, the demand for potable water jvity in layers 1 and 2. ana (river) caxance adjust-
ments were made to locally improve calibration results

expected to increase 115 percent between 1990 and
2010. Increased demand on public-water supply has N SOMe areas.
resulted in the installation of additional supply wells Backward particle tracking was conducted
with an accompanying need to update the Paim Beacfjsing MODPATH to identify flow paths from selected
County wellhead protection model. municipal supply wells and for purposes of estimating
A TMR process was used to construct an time of travel. MODTOOLS was used to translate flow
embedded flow model and combined with particle  and particle-tracking model output to GIS and to map
tracking to delineate contributing areas to supply  contributing recharge areas and zones of transport.
wells. Model input and output files were then coupledA pathline analysis was conducted in which water
with a GIS. An embedded flow model of the Boca  particles were allowed to pass through weak sinks.
Raton well field was constructed using input and  particle paths suggest that supply wells located in the
output file data from a preexisting large area, three- central and western parts of the Boca Raton well field
dimensional, calibrated MODFLOW ground-water  areg are recharged, in part, by ground water that moves
flow model that simulated flow within the surficial west and northwest. Coastal wells appear to be

aquifer system in Palm Beach County. An ArcView  recharged by water that enters the system closer to the
GUI for MODTMR was developed to accelerate the  gypply wells. Zones of transport for 30, 210, and 500
process to construct MODFLOW model input files.  q4vs were constructed using model output data and
The ArcView GUI, AvHDRD, was prepared to placed into a GIS. Sparse porosity data are available in
process dynamically segmented canal coverage datay,e goca Raton well field area. Porosity distributions

an(:]'vzlas usgd in the MODF,LOW River packfgge. were varied to evaluate the effect of this parameter on
A third ArcView GUI extension, AVWELL Refiner, zones of transport. In general, a zone of transport for a

¥vas constructefd to ptrOCtte_ss V&egggréss\@rige data supply well is greater in areal extent if a lower porosity
or purposes of constructing e estimate is assumed.
package data sets.

Mean water levels between January 1988 and
June 1990 were used to simulate steady-state flow IREFERENCES CITED
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Installation and Instructions for
AVMODTMR, AvHDRD, and AVWELL Refiner




INSTALLATION AND INSTRUCTIONS FOR AvMODTMR

To install:

1. Create a folder for the AvMODTMR fdeand set an envirorant variable named
“AVMODTMR?” to its path, for example:

D: \ nodt nr\ t nr - gui
2. Create a folder named “images” and anothereth“legends” in the folder created in step 1:

D:\nmodt nr\tnr-gui\inages
D:\nmodtnr\tnr-gui\l egends

3. Expand AvMODTMR zip file, and place tl@lowing files in the corresponding folders:

avmodtmr.avxESRI \ AV_G S30\ ARCVI EW EXT32\
water_bannerl.gifin “images” folder
fhb.avl, locgrid.avl, reggrid.avlin “legends” folder

4. Create a file named avmodtmr.ini (or chatigeone provided in the AvMODTMR zip file) so it
contains one line for each of the paths te:ldgends, the images and the MODTMR executable
(modtmr.exe) file in the following format:

t heLegendPat h=D: \ nodt nr\ t nT - gui \ avnodt nr acc\ | egends
t hel magePat h=D: \ nodt nr\ t nT - gui \ avnodt nr acc\ i mages
t heExePat h=D: \ nodt nt\ t nr pr ogs

Place the avmodtmr.ini file in the folderdicated by the AVMODTMR environment variable.

General information:

1. ArcView version 3.2 is required to run AVYMODTMR.
2. AvMODTMR can be used to create inpdesi for use with the USGS MODTMR program.

3. The regional grid must be in an ArcWieshapefile format. A MODFLOW grid named

“reg_grid_pol” in ArcView shapefile format jsrovided in the sample dataset in this'GDthe
“covers” folder under “data.” A MODFLOW gridoveragdin Arcinfo format) can be converted

to an ArcView shapefile by adding the coveragea theme in ArcView and saving it as a shape-
file, using the “Theme” > “Convert to Shapefile...” menu choidee Column, Row, and

Segnum fields must be integers and they rbastamed, respectively, “Col,” “Row,” and
“Segnum.”Segnum is the sequential number of celfdgger 1), starting with number 1 at row 1,
column 1, incrementing by one while moving along the columns in the first row, and continuing
the same sequence for each successive ralresthing the last column of the last row.

The CD containing the dataset and executable files is available upon request from the Miami Subdistrict office (U.S. Geological
Survey, 9100 N.W. 36th Street, Suite 107, Miami, FL 33178). For further information, call (305) 717-5800.
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4. The regional ground-water flow simulation mhave been completed using MODFLOW-96 as
specified inLeake, S.A., and Claar, D.V., 1999, Procedures and Computer Programs for Tele-
scopic Mesh Refinement, USGS/OFR 99-28&itionally, the cell-by-cell flow and the heads
files must use the file extensions “.cbeitd’.hed”, respectively. A MODFLOW regional ground-
water flow simulation is provideth the sample dataset of this CD in the “data” folder under
“models”.

5. MODTMR allows for vertical rediscretization tafyers in the input file, but AvMODTMR does
not provide for manipulation of bottom elevatidos the local model. However, if needed, you
may be able to import the local model input datasets created by MODTMR into a
MODFLOW preprocessing software packag modify the layer elevations.

6. MODTMR allows for different distance units be used for the local model. However,
AvMODTMR requires that the distance units foe flocal model be the same as for the regional
model. Because GIS requires the use of a single map projection for both the regional and local
model grids, it follows that the distance units should be the same for both grids. This is not a
restriction, but rather a safeguard.

To run:

1. Start ArcView. Open an existing project or create a new one.

2. Click on “File” > “Extensions...” to open tl{&xtensions” window. Load the extension named
“ArcView MODTMR Extension” by selecting it sihat a check mark appears next to the name.

3. Go to the project window and select an existilegv or create a new one. (Make sure “Views” is
the selected object in the vertical scroll bathaf project window). To open an existing view,
select it in the project window and click “Oped create a new View, click on the “New” but-
ton.

4. With a View window active, go to the button bar and press the AvMODTMR launch button:

If the ArcView project has not been savagyrompt will appear requiring to do so.

5. A prompt will immediately appear to locatee Regional Grid, which is a polygon theme of the
regional model grid (see item 1 under “Generédrmation” above). Browse to the location of
the regional grid theme and select it. The rediomadel grid theme will appear on the View, and
the AvMODTMR dialog will open. The remaining steps refer to the AVYMODTMR dialog unless
they specify otherwise.

6. Load the regional simulation name file bicking on the "BROWSE..." button next to the
“Regional Model Name” text box at the top oéttialog box. Browse to the location of the name
file (*.nam). Basic informatin about the regional model wile posted in the area labeled
“REGIONAL MODEL" in the top part of the dialog.



7.

In the “LOCAL MODEL" area of the dialog, & a name for the local simulation, enter a unit
number on which to process the FHB packagd,select the “All Packages” option (if creating
all of the different MODFLOW input files for thedal model). Then select the Time Units for the
local model (years, days, hours, minutes, or seconds).

Create the local grid theme. The user may chivoseeither of two methods to create the local
grid theme. If using the “Create Local Grid” method, the user must have all of the following
parameters cited below to defitiee local grid. Click the “Create Local Grid...” button to bring
up the “Defining Local Grid” dialog, and enter values in the respective boxes:

X and Y coordinates of the grid oridextreme corner of row 1, column 1 cell),

Rotation angle about the grid origin,

Number of rows,

Row height,

Number of columns,

Column width.

Clicking on the “Preview” button will draw asutline of the local grid under the current set-
tings. Adjust the values if desired and click on “Apply” or “OK” to create the local grid.

@ oo o

The second method to create the local grid is to use the “Local Grid Wizard” to define the local
grid graphically:

a. Click on the “Local Grid Wizard” button to bring up the “Local Grid Wizard” dialog.

b. Click on the "Draw Study Area" tool. Go to the view, and digitize a study area polygon, which
bounds the area of interest for the local model. The “Delete” button can be used to delete the
study area polygon and start over. Use the “MdREshape” buttons to adjust the location/
shape of the study area polygon, if desired.

c. The slope of the orientation line will be ugedlign the local model grid. Click on the "Draw
Rotation" tool. Return to the view and draw a rotation line for indicating the direction for ori-
enting the local grid. This is done by clicking enno the "upstream" side of the study area
polygon, and then a second time on the "downstream" side. The “Delete” button can be used
to delete the rotation line and start over. @hgnment of the rotation line can be changed
with the “Adjust Rotation” tool by moving its endpoints to new locations.

d. Enter values in the "Row Size" and "ColumneSiboxes. The extent of the local grid may be
previewed by clicking on the “Preview” button. GitOK” to create the local grid, and enter
a name for the local grid at the prompt. The local grid will then be created and added to the
View.

Creating the local grid may take several mastdepending on the number of cells and on the
computer being used.

Regardless of the method used to create the local grid, the FHB theme (which contains the user-
defined boundary conditions for thertieal faces of the local gridyill also be created and added

to the View. By default, all of the boundary conaiits will be initially set to specified flow and

will appear blue. The userilbe allowed to specify the boundary conditions in step 10.

Once you have created the local grid theme, you can modify it (its orientation, origin location, as
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10.

11

well as the number and size of the rows aridroas), by clicking on the “Modify Local Grid...”
button that now appears in place of the “Créateal Grid...” button. The local grid may also be
deleted by clicking on the “Delete Local Grid” bart and then recreated by either of the two
methods described above. Modifying the width ant&ght of the local grid will result in the
boundary conditions being reset to the defaultevaluspecified flow (see step 10 below); the
only modifications to the local grid that alldive set boundary conditions to remain are rotation
and translation.

Select the layers to be used. Only use thisifdbal model vertical domain is to differ from that
of the regional model (that is, a subset ofrégional model layers wilbe used in the local
model). Click on the “Which Layers To Use...” button to open the “Select Layers to Use” win-
dow. To change the layers being used, click aad tlv select them. Register your selection by
clicking “Apply” or “OK” to close the window as well.

Designate the boundary conditions (BCs) ferlttal model. Click on the "Set Layer BCs..."
button. The “Set Layer BoundaGonditions” window will appear. Byefault, all boundary con-
ditions are initially set to specified flow. Thaye shown in blue in the view, whereas specified
head cells are displayed in red. Use the "SpecHiead" or "Specified Flow" tools to change the
boundary conditions for the desired layers. Follow these steps to change the BCs for each layer

a. Select the layer on the list box.

b. Choose the tool of the desired BC: eitepecified flow or specified head.

c. Apply the tool onto the view over the cells to be changed. Clicking on a single cell will change
its BC. To change the BC of multiple adjacealis, click-and-drag a rectangle with the
pointer: all the underlying cells will taken the value of the selected tool.

d. Repeat for all desired layers.

e. Click on “OK” button to dismiss the windoRespond “Yes” to confirmation pop-up window
to save your changes.

. Create the MODTMR input file by clicking onethBuild MODTMR Input File." Save it in the

same directory as the regional MODFLOW modiata set. A window will appear showing the
contents of the MODTMR input file. Click 0/©OK” to dismiss it. A second pop-up window will
prompt you to save the file to disk. Hit “Yes$'you wish to save it and indicate the location.
Inspect the contents of the file for adhere to the MODTMR input file requirements.

12. Open a DOS window and run MODTMR with M©DTMR input file created in step 11. The

MODFLOW dataset for the local simulation will be created.



INSTALLATION AND INSTRUCTIONS FOR AvHDRD
To install:

Copy the file AvHDRD.avx into the Ext32 foldef the ArcView installation directory (usually
C:\ESRINAV_GIS30\ARCVIEW\EXT32\).

General information:

1. ArcView version 3.2 is required to run AvHDRD.

2. AvHDRD can be used to create River &rdin input files for use with the USGS
MODFLOW program.

3. AvHDRD can be used onfgr steady-state conditions.

4. Allrivers and drains are assuntede in the top model layer (tha, no penetration into the sec-
ond layer).

5. A MODFLOW-96 data set output from MODTMgdntaining a River and/or Drain input file.

6. A dynamically segmented GIS dataset of the bes#rag modeled is required consisting of a route
coverage (representing the river and/or drairbgraphic features) along with related tables
(“event” tables for each of the conductance progg). A sample datasetpsovided in this CD
(available upon request from the USGS Miami Subdistffice) in the folder “data.” A route
coverage named “Canals” is located in the “esVéolder, and an event table for each conduc-
tance property is located in the “tables” folder.

7. A MODFLOW grid in ArcView shapefile format is required. A MODFLOW grid in ArcView
shapefile format is provided in the sampléadat in the “covers” folder under “data.” A MOD-
FLOW grid coveragéin Arcinfo format) can be convertéol an ArcView shapefile by adding the
coverage as a theme in ArcView and saving @ abapefile, using the “Theme” > “Convert to
Shapefile...” menu choicdhe Column and Row fields must be integers and they must be named
“Col” and “Row,” respectively

8. The files created contain condusata values computed from the event tables overlaid with the
local grid indicated by the user. Thus, the concw#avalues in the input files created by this
program may not be consistent with thogarfrthe calibrated regional model from which
MODTMR created the original River and/or Drain input files.

9. The names of the value fields contained enadbnductance property event tables are hard coded,
and they must be named as follows: Bottom EBiewa"Botel;" Bottom Width: "Botwid;" Sedi-
ment Thickness: "Thick;" Sedent Hydraulic Conductivity: "K;" Classification of Rivers/

Drains: "classify;" Stage: "Stage" (only for Rniaput files). All fields are numeric, with the
exception of “classify,” which is alphanumeric. Use a value of “RIVER?” for rivers, and “DRAIN”
for drains in the “classify” field.

10. Any existing River or Drain input files with thensa root name located in the root directory will
be overwritten. In order tpreserve an existingdi, create a duplate with a different name, or
copy it to another location. The original files should not be deleted or renamed so that the header
information can be duplicated in the files output by AvHDRD.
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11. Any reaches for which data were missing wilblssigned conductance values of - 9999. Also, in

the "comments" field in the table, a commerit be written in the input file (following a “#”
character) indicating which parameter had missirig dad over what interval. If the "Write pack-
age file" option is used, these values of -999Bbe written to the river or drain input file.

To run:

1. Start ArcView and add the AvHDRD extensiorthie project. Choose “Extensions...” from the
File menu and check on the AvHDRD extension.

2. Add the route coverage as a theme to a View.

3. Add the local grid theme into the View.

4. Add theevent tablesor the various conductance properties to the ArcView Project. The event
tables in the sample datasensist of: botel.dbf (bottom elevation); botwid.dbf (bottom width);
classify.dbf (classifies features into riversdoains); sed_k.dbf (sediment hydraulic conductivity);
thick.dbf (sediment thickness); asthge.dbf (stage for rivers).

5. Add each event table to the View aseaent themeFor each event table:

Open the "Add Event Theme" window. Click on “View” > “Add Event Theme...”

Click on the second button at the top of the window (the one that looks like a ruler).

Select the Route theme and the Route fielthérsample dataset the Route field is "Name,"

Choose either “points” or “lines” (choose points for those events where the property varies

linearly from one point to the next, and lirfes those events where the property is constant

throughout entire intervals).

e. Select the event table, the “Event field” in the table. In the sample dataset, the Event field is
“‘Name.”

f. Select location field(s). For “points,” set theditation field" to be “Measure”; for the linear

events, set the "From field" to be “Measure” and leave the “To field” as “<None>".

oo oW

Open the "Head Dependent River & DrairciRage Writer" dialog by clicking on “River or
Drain...” from the “MODTMR” menu, or by clicking on the AvRDHD launch button:

The remaining steps refer to the "Head Defent River & Drain Package Writer" dialog.
Load the name file by clicking on the "BROW.SEbutton and browse to the location of the
name file (*.nam). The ph to files and the root name fttre simulation will be automatically

entered in the “Path to files” afiRoot Name” text boxes, respectively.

Select the “Grid Theme” arfRoute Theme” in their respective list boxes near the upper right
corner of the dialog.



9. Enter a minimum segment length. A segmedeimed as a portion of a reach over which all
parameters are either constant or vary lilyebtowever, when conductance property locations
are too close to one another, it is practicaldnsider them to be at the same position. The mini-
mum segment length is used as a criterion to ifjetese cases so that a new segment is not cre-
ated. Care must be taken when two sample points very close to one another are purposely used to
represent abrupt changes in a parameter. Fonpbe, the bottom width of a man-made channel
can change in a very short distance. If this exists in the dataset, an amount smaller than this
should be used as the minimum segment length.

10. In the area of the dialog entdléEvent Tables,”ndicate each property lmhoosing the appropri-
ate event table.

11. In the “Select package” area of the dialog, select either "River" or "Drain."” The unit number for
writing cell-by-cell flow terms (as indicated in tbeginal River or Drain file) will be automati-
cally copied to the adjacent text box, under “CBC Unit No.”

12. Check the "Write package file" checkbox to create the package file on disk.

13. Click on "Process" to finish. A package evebtdawill be created for the selected package and
added as a theme to your view. The package event table will be named like the root name of the
simulation, with "_riv" or "_drn" appended, and it contains the data required by the package. If
the user has checked the option "Write packagg &léixed-format ASClinput file will be cre-
ated in the folder indicated by the “Path todfland named like the roaame of the simulation.
Comments are inserted at the end of eachilgégating the canal name and the “from” and “to”
locations along the canal for each reach.



INSTALLATION AND INSTRUCTIONS FOR AVWELL Refiner

To install:

Copy the file AvWell.avx into the Ext32 folder of the ArcView installation directory (usually
C:\ESRNAV_GIS30\ARCVIEW\EXT32\).

General information:

1.

2.

To

ArcView version 3.2 is required to run AVWELL Refiner.

AVWELL Refiner can be used to create welut files for use with the USGS MODFLOW pro-
gram.

Requirements are a point theme @f #ells in the model area withl&e// nameor Well_idfield,

a Layerfield containing the layer where each well pumps (the user must split up the pumpage
among the layers for any wells that pump from multiple layers), an@onwagéield for each
stress period in the simulation containing the pumpage rate for each well.

A MODFLOW grid in ArcView shapefile format is required. A MODFLOW grid in ArcView
shapefile format is provided in the sampl¢éadat in the “covers” folder under “data.” A MOD-
FLOW grid coveragdin Arcinfo format) can be converteolan ArcView shapefile by adding the
coverage as a theme in ArcView and saving @ abapefile, using the “Theme” > “Convert to
Shapefile...” menu choic&he Column and Row fields must be integers, and they must be
named “Col” and “Row,” respectively

A MODFLOW-96 local simulation output by MODTMR is needed to improve the spatial accu-
racy of the wells in the WEL file.

If an existing well input file witthe same root name is locaiadhe root directory it will be
overwritten. In order to preserve an existing, fdeeate a duplicate with a different name, or copy
it to another location. The original files shouldt be deleted or renamed so that AvWell can
duplicate the header information in the well input file.

run:

Start ArcView and add the AVWELL extension to the project. Choose “Extensions...” from the
File menu and check on the AVWELL extension.

Add the well point theme and the model grid theme.

Open the "MODTMR Well Refiner" dialog by clicking on “Well Refiner...” from the
“MODTMR” menu, or by clicking on the AVWELL launch button:

The remaining steps refer to the "MODTMR Well Refiner" dialog.



On the dialog, click on the “Browse...” button néxtthe “Root Name:” text box and browse to
and select theR#r). The path to files and the number of stress periods (NPER) will be read from
the BAS file and posted on the dialog.

Select the Well Theme. A set of windows will aggompting for a well name (or well ID) field,
a layer field and one pumpage field for each stress period.

In the “Grid theme” list boxselect the model grid theme.

(Optional) Use the navigate buttons on the form to inspect the welldate (o add/change/
delete wells, use ArcView's feature editing capabilities to modify the well Yaeme

Click on the “Write File” button to create the well file.
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APPENDIX I

Documentation of
AVvMODTMR Avenue Scripts




Frkkkkxkxxkkxk U S, CGeological Survey prelimnary conputer program ***x*x*kxkkx
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* Raul D. Patterson Phone: (305) 717-5865
* U S. Ceol ogical Survey - WRD FAX: (305) 717-5801
* 9100 NW36th St., Suite 109

* Mam , Florida 33178 USA Internet: rdpatter@sgs. gov
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* Di scl ai ner:
Al t hough this program has been used by the U S. Ceol ogi cal Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
material nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.

Pur pose: Locates the Local Gid in the View and gets the LM dictionary
fromits object tag. Reads the LM. dictionary and creates the FHB Field List
fromthe positions of the 0's and 1's (i.e. if at position 3 there's a 1
then the field "FHB_L3" is added to the list). Then, it creates query
strings for each of the four faces of the local nodel ('Col = 1" for the
First Col or FCBCT Array, 'Row = NROM' for the Last Row or LRBCT Array,
etc...). An outer loop constructs each BCT Array by selecting the cells that
satisfy the query,with an inner |oop |ooking up the values for each of the
fields in the FHB Field List. Wile constructing the current BCT Array, when
the current line hits 80 characters (or when it reaches the length of the
Array Size) a New Line chr is inserted to begin a newline. At end of inner
| oop a check is nade to see if the current Array, is a constant array; if it
is, the array is replaced by "CONSTANT i", where i is O or 1. After the inner
| oop, the current BCT Array is appended to t heBCTArray.

123456789012345678901234567890123456789012345678901234567890123456789012345678

'get arguments sent:
t heVi ew = SELF. Get (0)

t heBCTArray = ""

'Locate the Local grid theme and it's BCT thene:

t heLocGr i dTheme = av. Run("AvMODTMR. Get Gri dThene", {theView, "L"})
t heLocParanLi st = theLocG i dThene. Get Obj ect Tag

t heBCTFThene = theLocParanii st. Get (1)

t heBCTFTab = t heBCTFThene. Get FTab

"grab the LML dictionary fromthe | oc thene's obj tag:

theLM.Di ct = theLocG i dThene. Get Obj ect Tag. Get (5)



"Create the BCT Field List
t heBCTFi el dLi st = List. Make
for each n in theLM.Di ct. ReturnKeys
theFl ag = theLM.Di ct. Get (n)
if (theFlag = 1) then
t heFi el dNane = "FHB_L"+n. AsStri ng
t heBCTFi el dLi st . Add(t heFi el dNane)
end
end
"Create the BCT Array Query String Dictionary:
t heBCTArrayQstringDi ct = Dictionary. Make(10)
t heBCTArrayQ@stringDi ct. Add(1, "([Col] = 1)")
NCOL2 = t heLocParanii st. Get (7). AsNunber
t heBCTArrayQstringDi ct. Add(2, "([Col] = "+NCOL2. AsString+" )")

t heBCTArrayQstringDi ct. Add(3, "([Row] = 1)")
NROMN2 = t heLocParanii st. Get (6). AsNunber
t heBCTArrayQstringDi ct. Add(4, "([Row] = "+NROM2. AsString+" )")

"Create BCT Array Dictionary (enpty, to be filled bel ow):
for each n in theBCTArrayQStri ngDi ct. Ret ur nKeys
aBCTArrayString = ""

'set array size for BCTArray:

theArraySize = N |

if ((n=1) or (n =2)) then
theArraySi ze = NROA2

elseif ((n =3) or (n =4)) then
theArraySi ze = NCOL2

end

"Query the table to select only the current face for processing:

t heBCTFThene. C ear Sel ecti on

theQstring = theBCTArrayQstringhict. Get (n)

t heBCTFTab. Query(t heQ@String, theBCTFTab. Get Sel ecti on, #VTAB SELTYPE NEW
t heBCTFTab. Updat eSel ecti on

"Process the entire face, one field at a tinme, to create the BCT array
"for this face:
t heVal uelLi st = List. Make
Fcount = 0O
for each aFi el dName in t heBCTFi el dLi st
aFi el d = t heBCTFTab. Fi ndFi el d(aFi el dNan®)
Fcount = Fcount + 1
charCounter = 0
for each rec in theBCTFTab. Get Sel ecti on
t heval ue = t heBCTFTab. Ret urnVal ue(aFi el d, rec)
aBCTArrayString = aBCTArrayString + theVal ue. AsString
char Counter = charCounter + 1
if (((charCounter.Md(theArraySize) = 0) and
(Fcount <= (theBCTFi el dList.Count - 1))) or
(char Count er. Mod(80) = 0)) then
aBCTArrayString = aBCTArrayString + NL
end
t heVal uelLi st . Add(t heVal ue)
end
end

"test if min = nmax; if yes, array is constant, else, create header and append
"to beginnig of BCTArrayString:

t heVal ueli st . Sort ( TRUE)

M nVal ue t heval uelLi st. Get (0)

MaxVal ue t heVal uelLi st . Get (t heVal ueLi st. Count - 1)



if (MnValue = MaxVal ue) then
aBCTArrayString = "CONSTANT "+MaxVal ue. AsStri ng

else 'create a header for the array:
t heArrayHeader = "I NTERNAL 1 ("+theArraySi ze. AsString+"11) 8"
aBCTArrayString = theArrayHeader + NL + aBCTArrayString

end

"append to t heBCTArray:

if (theBCTArray = "") then

t heBCTArray = aBCTArrayString
el se

t heBCTArray = theBCTArray+NL+aBCTArrayString
end

"go on to process next face,
end
t heBCTFThene. Cl ear Sel ecti on
Return t heBCTArray
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* Discl ai ner:
Al 't hough this program has been used by the U S. Geol ogical Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
mat eri al nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.

Pur pose: Sets FHB Boundary Condition Type (BCT) for the FHB Thene. This
script is called by "apply' scripts used with tools to either click on a
perimeter cell or drag a rectangle to enclose several perineter cells to
change their BCT value. 'theValue' is 0 or 1, depending on the BCT too
being used to call this script: if it is the specified flow tool, then the
value is 0, and if it is the specified head tool, it is 1. 'r' is either a
point or a rectangle sent by the calling script. 'thelLayer' is the current
| ayer for which the BCT's are being set.

0123456789012345678901234567890123456789012345678901234567890123456789012345678

t heval ue = SELF. Get (0)
theView = SELF. Get (1)
r = SELF. Get (2)

t heLayer = SELF. Get (3)

t heThemes = theVi ew. Get Thenes

'"Determ ne which is FHB thene, error out if none exists:
t heFHBThene = N L
for each T in theThenes
if ((T.CetojectTag.Is(List)) and (T. Get Cbj ect Tag. Get(0) = "L")) then
t heFHBTheme = T. Get Obj ect Tag. Cet (1)

br eak
end
end
if (theFHBThenme = NIL) then
MsgBox. Error("Error: no FHB thene.", "")
Return Nil
end



if (r.IsNull) then
p = theVi ew. Get Di spl ay. Ret ur nUser Poi nt
if (System IsShiftKeyDown) then
op = #VTAB_SELTYPE_XOR

el se
op = #VTAB_SELTYPE_NEW
end
t heFHBThene. Sel ect ByPoi nt (p, op)
el se

if (System | sShiftKeyDown) then
op = #VTAB_SELTYPE_OR

el se
op = #VTAB_SELTYPE_NEW
end
t heFHBTherme. Sel ect ByRect (r, op)
end

av. Get Proj ect. Set Modi fi ed(true)

t heVTab = t heFHBThene. Get FTab
t heVTab. Start Edi ti ngWt hRecovery

t heFi el dNane = "FHB_L" +t heLayer
t heFHBFi el d = t heVTab. Fi ndFi el d(t heFi el dNane)
t heShapeF = t heVTab. Fi ndFi el d( " Shape")

for each Rec in theVTab. Get Sel ecti on
t heVTab. Set Val ue(t heFHBFi el d, Rec, theVal ue)
t hePoly = theVTab. Ret ur nVal ue(t heShapeF, Rec)
end

t heRedr awRect = t heFHBThene. Get Sel ect edExt ent
t heFHBThene. Cl ear Sel ecti on
t heVi ew. Get Di spl ay. I nval i dat eRect (theRedr awRect)
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* Discl ai ner:
Al 't hough this program has been used by the U S. Geol ogical Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
mat eri al nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.

' Pur pose: Creates a polygon grid theme for use in creati ng MODFLOW

" sinmulations. Used in this application to create the local grid thene.

' Requires the X and Y coordinates of the upper left hand corner of the nodel

" grid (XCRNR2 and YCRNR2, respectively.), the nunber of rows and col ums

" (NROW2, NCOL2), and their dinensions (DELR2, DELC2). Note that DELR2 and

' DELC2 must be constant, but do not need to be the same. Called whenever the
" local nodel gridis to be created or re-created (occurs when the dinmensions
' are altered upon nodifying it).
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XCRNR2 = SELF. Get (0)
YCRNR2 = SELF. Get (1)
NROW2 = SELF. Get (2)
NCOL2 = SELF. Get (3)
DELR2 = SELF. Get (4)
DELC2 = SELF. Get (5)
t heFi | eName = SELF. Get ( 6)

theG i dFTab = FTab. MakeNew (t heFi | eName, Pol ygon)
theG i dFTab. Start Edi ti ngWt hRecovery

theRowF = Field. Make ("Row', #FIELD LONG 5, 0)

theCol F = Field. Make ("Col", #FIELD LONG 5, 0)

t heSeqnunF = Fi el d. Make ("Seqgnuni', #FIELD _LONG 5, 0)
theAreaF = Field. Make ("Area", #FIELD DOUBLE, 10, 2)

t heFi el dLi st = {t heAreaF, theRowF, theCol F, theSeqgnunf}

t heG i dFTab. AddFi el ds(t heFi el dLi st)



t heShapeF = theG i dFTab. Fi ndFi el d(" Shape")

"Initialize remaining paraneters (those not being sent as argunents):
MaxCol Lengt h NROW2 * DELR2
Max RowLengt h NCOL2 * DELC2
t heMaxSegqnum = NROA2 * NCOL2

"Initialize | oop counters and accumnul at ors:

t heCol Length = 0
t heRowLength = 0
t heRowNum = 0
t heCol Num = 0
t heSegnum = 0

av. Showvsg ("Creating Qutput Gid...")
av. Set St at us( 0)

for each i in 1..NROAR
for each j in 1..NCOL2
"updat e counters:
t heSegnum = t heSegnum + 1

Per cent Done = (t heSeqnunit heMaxSegnun) *100
av. Set St at us( Per cent Done)

o
=

(XCRNR2 + t heRowiLength) @ YCRNR2 - theCol Lengt h)
Pt A. Cl one
. Move(DELC2, 0)
= Pt A. Cl one
. Move( DELC2, -DELR2)
= Pt A. Cl one
. Move(0, -DELR2)

eate corner points for new cell:

RIJYRRIT
DUOOmwW>

"Create new cell w th above points:
aNewCel I = Pol ygon. vake({{PtA, PtB, PtC, PtD}})

'Get paraneters

anArea = aNewCel | . Ret ur nArea

aNewRec = theGi dFTab. AddRecord

t heG i dFTab. Set Val ue(t heShapeF, aNewRec, aNewCel|)

t heG i dFTab. Set Val ue(t heRowr, aNewRec, i)

t heG i dFTab. Set Val ue(t heCol F, aNewRec, j)

t heG i dFTab. Set Val ue(t heSegNunf, aNewRec, theSegnum
t heG i dFTab. Set Val ue(t heAr eaF, aNewRec, anArea)

t heRowLengt h = t heRowLength + DELC2

end

t heRowLengt h

t heCol Lengt h
end

0
t heCol Length + DELR2

av. Showivsg("")
av. Cl ear St at us

t heG i dFTab. St opEdi ti ngW t hRecover y( TRUE)
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mat eri al nor shall the fact of distribution constitute any such
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Pur pose: Sets the active layer for nodifying BCT's in the FHB Thene.

Whenever a |layer is selected in the dialog, the | egend of the FHB Thene is
redrawn using that |ayers' BCT array, which is encoded in the field
"FHB_LayN', where N is the |ayer nunber.

123456789012345678901234567890123456789012345678901234567890123456789012345678

t heVi ew = av. Get Acti veDoc

'"Find the FHB t hene:

t heFHBThene NI L

t heLocThene av. Run("AvMODTMR. Get Gri dThene", {theView, "L"})
t heFHBThene t heLocThene. Get Obj ect Tag. Get (1)

"Find the FHBFi el dNane of current Layer:
t heLayer = SELF. Get Sel ection. Get(0). AsLi st. Get (3)
t heFHBFi el dNane = "FHB_L" +t heLayer

t heOri gFHBLegend = t heFHBThene. Get Legend

aFHBLegend = Legend. Make(#SYMBOL_FI LL)
aFHBLegend. Uni que (theFHBThene, theFHBFi el dNane)

aFHBLegend. Set Cl assl nfo(0, theOri gFHBLegend. Ret urnd assl nfo(0))
aFHBLegend. Set Cl assInfo(1l, theOri gFHBLegend. Returnd assinfo(1l))

'Reset the TOC and redraw t henes:
t heFHBThene. Set Legend( aFHBLegend)

t heFHBThene. Set Name(t heLocThene. Get Nanme+" FHB BCs, Layer "+thelLayer. AsString)

t heFHBThene. | nval i dat e( FALSE)
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R I I I S R I R I I O R R R I I R R R I I I R R I O R I R I R R I R R

kkhkkkkhkhkkkkhkkkk*k

kkhkkkkhkhkkkkhkkkk*k*x

AvMODTMR. DI gEdi t Layer BCs. Open

R I I R I R I R I I I R R R I I R R I I R I R I R R R I I R I R

* Language: ArcVi ew Avenue o
% o o s s s s s s s s 8 s s = 8 = = 8 8 = 8 = = 8 = = s s s s s s s s s s s s s s s s s s s s s o s s s s s ow s ow s s
I EIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIiiiiiiiiiiiiiiiiiiiiiii
* Aut hor/ Site, Dat e, Event
K e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e - -
* Raul D. Patterson Phone: (305) 717-5865
* U S. Ceol ogical Survey - WRD FAX: (305) 717-5801
* 9100 NW36th St., Suite 109
* Mam , Florida 33178 USA Internet: rdpatter@sgs. gov
*
* oo ———-—————== s e ey
% e e & & @ @ @ @ @ @ @ @ @ @ @ @ @ =8 8 s 8 8 8 8 8 8 8 8 8 8 8 8 88 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 83 # @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @@
R R R R R R R R R R R R R R R R
* Di scl ai ner:
Al t hough this program has been used by the U S. Ceol ogi cal Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
material nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.
*
% e e & @ @ @ @ @ @ @ @ @ @ @ @ @ @ =8 8 s 8 8 8 8 s 8 8 8 8 8 8 8 88 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 =3 # @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @w@wa
Il
---VERSION 1. 0 AVMODTMR 11MAY2001 9: 19 AM
.. Purpose: loads the 'Select local layer' list box with Iines of the form
"Layer n (Reg.Lay m)". The LM array is used to indicate which regiona
nodel |ayers are to be included in the |ocal nodel. The LMDict is a

contains values 1..n, corresponding to the n layers in the

nodel , 1's, the forner

regi ona
i ndi cating that
is a sequentia
val ues that are

the keys are either 0's or
the regi onal nodel
nunber for the |oca
not O.

' dictionary that
' nodel

layer will
| ayers.

bei ng the fl ag
be used in the local nodel. m
Created from LM.Di ct

' 0123456789012345678901234567890123456789012345678901234567890123456789012345678

t heVi ew = av. Get Acti veDoc

'Locate the Loca
t heLocGri dTheme =

grid thene:

t heLMLDi ct
t heRegLays t heLMLDi ct . Ret ur nKeys
t heRegLays. Sort ( TRUE)

_Local LayDict =
aLocal LayLi st =

Di ctionary. Make(100)
Li st. Make

counter =1
for each alLay in theReglLays
if (theLM.Dict. Get(alLay) <> 0) then
aLocal Layer = "Layer "+counter.AsString+"
t heval ue = alLay
' Local LayDi ct. Add(aLocal Layer
counter = counter + 1

alLay)

10

av. Run(" AvMODTMR. Get Gri dThene",

{theView, "L"})

t heLocG i dThene. Get Obj ect Tag. Get (5)

(Reg. Lay "+alLay.AsString++")"



alLocal LayLi st. Add(aLocal Layer)
end
end

SELF. Fi ndByNane( "1 bxSel Local Layer") . Defi neFronLi st (aLocal LayLi st)
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Frkkkkxkxxkkxk U S, CGeological Survey prelimnary conputer program ***x*x*kxkkx

R I I I S R I R I I O R R R I I R R R I I I R R I O R I R I R R I R R

kkhkkkhkhkkhkkkkkkk*% AV,\/G:)T'\/RugLayersq)en kkhkkkhkkkhkhkkhkkkhkkk*k*x

kkhkhkkhkhkkhkhkhkhhkkhhkkhhkhhkhhdhhdhhdhdhhkhdhkhdhhdhhdhdhdhkhdhkhdhhdhdhdhdhddhkhdhhhkhhkhdhdhdhdhkdhkhhkhdxh*x*%x
** Language: ArcVi ew Avenue **
% o o s s s s s s s s 8 s s = 8 = = 8 8 = 8 = = 8 = = s s s s s s s s s s s s s s s s s s s s s o s s s s s ow s ow s s
I EIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIiiiiiiiiiiiiiiiiiiiiiii
* Aut hor/ Site, Dat e, Event

K e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e - -
* Raul D. Patterson Phone: (305) 717-5865
* U S. Ceol ogical Survey - WRD FAX: (305) 717-5801
* 9100 NW36th St., Suite 109

* Mam , Florida 33178 USA Internet: rdpatter@sgs. gov
*

* oo ———-—————== s e ey
% e e & & @ @ @ @ @ @ @ @ @ @ @ @ @ =8 8 s 8 8 8 8 8 8 8 8 8 8 8 8 88 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 83 # @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @@
R R R R R R R R R R R R R R R R

* Di scl ai ner:
Al t hough this program has been used by the U S. Ceol ogi cal Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
material nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.

.. Purpose: Populates the Iist of choices in the dialog with the currently
selected | ayers fromthe LM. Array, stored in the variable LMDict.

0123456789012345678901234567890123456789012345678901234567890123456789012345678
t heVi ew = av. Get Acti veDoc

"Locate the Local grid thene:
t heLocG i dThene = NI L
for each T in theVi ew Get Thenes
if ((T.CetOpjectTag.Is(List)) and (T. Get Object Tag. Get(0) = "L")) then
theLocGidTheme = T
br eak
end
end

theLM.Di ct = theLocG i dThene. Get Obj ect Tag. CGet (5)

t heLi st Of Layers = theLM.Di ct. Ret ur nKeys
t heLi st Of Layers. Sort ( TRUE)

t heText Li st Of Layers = {}
aSel ect edLayerList = {}

t heSel RangeFi rst Row = ni |
Count NoOrf LaysUsed = 0

for each alLay in thelistO Layers
t hi sLayer LM_.Code = t heLM.Di ct. Get (aLay)

if (thisLayerLM.Code = 1) then

12



"Sets the first layer being used - 1 into theSel RangeOri gin:

if (theSel RangeFirstRow = Nil) then
t heSel RangeFirst Row = alLay - 1
end

Count NoOf LaysUsed = Count NoOf LaysUsed + 1
end

aStringLay = "Layer"++alLay. AsStri ng
t heText Li st Of Layers. Add(aStri ngLay)

end

t heLi st Box = SELF. Fi ndByNane("| bxLayers")

t heLi st Box. Def i neFronli st (t heText Li st Of Layers)
theStart Sel = 0@ heSel RangeFi r st Row

t heExtent = 1@ount NoOf LaysUsed

t heSel Range = Rect. Make(theStart Sel, theExtent)
t heLi st Box. Set Sel ecti on (theSel Range, FALSE)

t heLi st Box. ShowCur r ent

"Set Listeners of this control to be the "Apply" button in this control:

t heLi st Box. AddLi st ener ( SELF. Fi ndByName(" | bt Appl y"))

13



Frkkkkxkxxkkxk U S, CGeological Survey prelimnary conputer program ***x*x*kxkkx

R I I I S R I R I I O R R R I I R R R I I I R R I O R I R I R R I R R

kkhkkkhkhkkhkkkkkkk*% AVNU:)TNRDQLOCG’IdWZ|th(C|ICk kkhkkkhkhkkhhkkhkkkkkk*kx
kkhkhkkhkhkkhkhkhkhhkkhhkkhhkhhkhhdhhdhhdhdhhkhdhkhdhhdhhdhdhdhkhdhkhdhhdhdhdhdhddhkhdhhhkhhkhdhdhdhdhkdhkhhkhdxh*x*%x
* Language: ArcVi ew Avenue o
% o o s s s s s s s s 8 s s = 8 = = 8 8 = 8 = = 8 = = s s s s s s s s s s s s s s s s s s s s s o s s s s s ow s ow s s
I EIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIiiiiiiiiiiiiiiiiiiiiiii
* Aut hor/ Sit e, Dat e, Event

K e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e - -
* Raul D. Patterson Phone: (305) 717-5865
* U S. Ceol ogical Survey - WRD FAX: (305) 717-5801
* 9100 NW36th St., Suite 109

* Mam , Florida 33178 USA Internet: rdpatter@sgs. gov
*

* oo ———-—————== s e ey
% e e & & @ @ @ @ @ @ @ @ @ @ @ @ @ =8 8 s 8 8 8 8 8 8 8 8 8 8 8 8 88 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 83 # @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @@
R R R R R R R R R R R R R R R R

* Di scl ai ner:
Al t hough this program has been used by the U S. Ceol ogi cal Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
material nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.

Pur pose: (Obtains some of the parameters to create the local grid fromthe
text lines in the dialog, and the remaining ones fromcalling the script
" AVMODTMR. MakeOri ent edBox' . Then runs the script ' AvMODTMR. MakeLocG i dThene'
passing it the parameters.

123456789012345678901234567890123456789012345678901234567890123456789012345678
t heVi ew = av. Get Acti veDoc

'get the Colum Wdth and Row Hei ght from the dial og:

D gLocGi dWz = SELF. GetDi al og

t heDELC2 Dl gLocGri dW z. Fi ndByName( "t x| Col Wdt h"). Get Text. AsNunber
t heDELR2 Dl gLocGri dW z. Fi ndByNane( "t x| RowHei ght ") . Get Text . AsNunber

'get the rest of the local grid dinmensions fromthe oriented boundi ng box:
t heLocGi dParam = av. Run(" AvMODTMR. MakeOri ent edBox", {theVi ew, theDELC2,
t heDELR2})

t heNCOL2 = theLocG i dParam Get (0)
theNROWN2 = theLocG i dParam Get (1)
theX _coor = theLocG i dParam Get (2)
t heY_coor =

t heLocG i dPar am Get ( 3)

t heRot ati on t heLocG i dPar am CGet (4)

theRegG i dThene = av. Run("AvMODTMR Get Gi dThene", {theView, "R'})
theFil eNane = NI L

av. Run(" AvMODTMR. MakeLocGri dThene", {theX coor, theY_coor, theRotation,
t heNROA2, theDELR2, theNCOL2, theDELC2, theView, theRegGidThene,
t heFi | eNane})
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SELF. Get Di al og. Cl ose
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Frkkkkxkxxkkxk U S, CGeological Survey prelimnary conputer program ***x*x*kxkkx

R I I I S R I R I I O R R R I I R R R I I I R R I O R I R I R R I R R

ok ok ok ok ok ok ok ok ok ok k AvVMODTMR. Dl gLocGri dW z. | bt Previ ew. d i ck ok ok ok kK ok ok ok ko
kkhkhkkhkhkkhkhkhkhhkkhhkkhhkhhkhhdhhdhhdhdhhkhdhkhdhhdhhdhdhdhkhdhkhdhhdhdhdhdhddhkhdhhhkhhkhdhdhdhdhkdhkhhkhdxh*x*%x
* Language: ArcVi ew Avenue o
% o o s s s s s s s s 8 s s = 8 = = 8 8 = 8 = = 8 = = s s s s s s s s s s s s s s s s s s s s s o s s s s s ow s ow s s
I EIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIiiiiiiiiiiiiiiiiiiiiiii
* Aut hor/ Sit e, Dat e, Event

K e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e - -
* Raul D. Patterson Phone: (305) 717-5865
* U S. Ceol ogical Survey - WRD FAX: (305) 717-5801
* 9100 NW36th St., Suite 109

* Mam , Florida 33178 USA Internet: rdpatter@sgs. gov
*

* oo ———-—————== s e ey
% e e & & @ @ @ @ @ @ @ @ @ @ @ @ @ =8 8 s 8 8 8 8 8 8 8 8 8 8 8 8 88 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 83 # @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @@
R R R R R R R R R R R R R R R R

* Di scl ai ner:
Al t hough this program has been used by the U S. Ceol ogi cal Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
material nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.

.. Purpose: Draws the preview box for the local grid theme. Calls the script
" AVMODTMR. MakeLocal Gri dCQutline', sending it the paranmeters obtained by calling
" AVMODTMR. MakeOri ent edBox' and by readi ng the values fromthe "Row Hei ght" and
"Colum Wdth" textlines.

0123456789012345678901234567890123456789012345678901234567890123456789012345678
t heVi ew = av. Get Acti veDoc

DELC2 = SELF. Get Di al og. Fi ndByName("t x| Col W dt h") . Get Text . AsNunber

DELR2 = SELF. Get Di al og. Fi ndByNanme("t x| RowHei ght") . Get Text . AsNunber

theLocGi dParaneters = av. Run("AvMODTMR. MakeOri ent edBox", {theView, DELC2,

DELR2})
NCOL2 = theLocGri dParanet ers. Get (0)
NROR = t heLocGr i dParaneters. Get (1)

XCRNRL = theLocG i dParaneters. Get (2)
YCRNR1 = theLocGri dParaneters. Get (3)
t heRotati on = theLocG i dParaneters. Get (4)

H = NROR * DELR2
W= NCOL2 * DELC2

av. Run(" AvMODTMR. MakeLocal GridQutline", {XCRNRL, YCRNRL1, theRotation, H W)

16



FRrkxkxkxkxkx [J S, CGeological Survey prelimnary conputer program ** %%k

R R R R R SRS E R R R R EEEEEREEEEREEEREEEREEEEREEREEEREEEEEEREEEREERREEERE SRR EES

ok ko ok ko ok ok ok ok AvMODTMR. DI gLocGri dW z. t ol Dr awSt udyAr ea. Updat e ok ok k ok ko
EIE R I I I A S I I b I I R I I I I R I I I I I I I I I I I I I S I I b S R R I B R I R I I I
*x Language: ArcVi ew Avenue **
% e« e @ @ @ @ @ @ @ = s s s s s s s 88 s s s 88 8 88 s 88 88 8 88 8 88 8 88 88 8 8 8 8 8 8 8 8 8 8 8 8 8 8 =3 # s s 8 8 @8 @8 @ @ @ @ @ @ @ @ @ @ @ @ @ @ @@ w@#Da
I I I i i i il iy
* Aut hor/ Site, Dat e, Event

K e e e e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e - -
* Raul D. Patterson Phone: (305) 717-5865
* U S. Geol ogical Survey - WRD FAX: (305) 717-5801
* 9100 NW36th St., Suite 109

* Mam , Florida 33178 USA Internet: rdpatter@sgs. gov
*

*:::::::: s
e e A R A S S R S
*

* Discl ai ner:
Al 't hough this program has been used by the U S. Geol ogical Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
mat eri al nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.

.. Purpose: checks if the 'Study Area' graphic is present, and if it is,
it sets the control disabled; if it is not, it sets the control enabl ed.

0123456789012345678901234567890123456789012345678901234567890123456789012345678
t heVi ew = av. Get Acti veDoc
LocPol yPresent = av. Run("AvMODTMR. | sGr aphi cPresent", {theView,

"t heLocal Pol ygon"})

SELF. Set Enabl ed( LocPol yPresent. Not)
SELF. Get Di al og. Fi ndByNane("t xt Dr awSt udyAr ea") . Set Enabl ed( LocPol yPresent . Not)

17



Frkkkkxkxxkkxk U S, CGeological Survey prelimnary conputer program ***x*x*kxkkx

R I I I S R I R I I O R R R I I R R R I I I R R I O R I R I R R I R R

*ok ok ok ok ok ok ok ko ok k% AvVMODTVR. Dl gLocGri dW z. t ol Move. d i ck ok k ok ok ko ok ok k
kkhkhkkhkhkkhkhkhkhhkkhhkkhhkhhkhhdhhdhhdhdhhkhdhkhdhhdhhdhdhdhkhdhkhdhhdhdhdhdhddhkhdhhhkhhkhdhdhdhdhkdhkhhkhdxh*x*%x
** Language: ArcVi ew Avenue **
% o o s s s s s s s s 8 s s = 8 = = 8 8 = 8 = = 8 = = s s s s s s s s s s s s s s s s s s s s s o s s s s s ow s ow s s
I EIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIiiiiiiiiiiiiiiiiiiiiiii
* Aut hor/ Site, Dat e, Event

K e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e - -
* Raul D. Patterson Phone: (305) 717-5865
* U S. Ceol ogical Survey - WRD FAX: (305) 717-5801
* 9100 NW36th St., Suite 109

* Mam , Florida 33178 USA Internet: rdpatter@sgs. gov
*

* oo ———-—————== s e ey
% e e & & @ @ @ @ @ @ @ @ @ @ @ @ @ =8 8 s 8 8 8 8 8 8 8 8 8 8 8 8 88 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 83 # @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @@
R R R R R R R R R R R R R R R R

* Di scl ai ner:
Al t hough this program has been used by the U S. Ceol ogi cal Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
material nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.

*
Kos o s oa o w o aw s w s w e w aaaw awmamaaaw e w e w aw e a e w o w e w e waa aa e waa e w s waw e e e e a e
Il
---VERSION 1.0 AVMODTMR 11MAY2001 9: 19 AM

' Purpose: calls up the arcview script 'View Sel ectTool', which works for

" nmoving any selected graphic, however, this tool can only be used for the

' "Study Area' polygon. This restriction is set inthe "if.." statement.

0123456789012345678901234567890123456789012345678901234567890123456789012345678

t heVi ew = av. Get Acti veDoc
t heMapDi spl ay =t heVi ew. Get Di spl ay
t heG aphi cs = t heVi ew. Get G aphi cs

Local Pol ygonPresent = av. Run("AvMODTMR. | sG aphi cPresent”, {theView,
"t heLocal Pol ygon"})

i f (Local Pol ygonPresent) then

t heLocal Pol ygon = t heG aphi cs. Fi ndByNane("t heLocal Pol ygon")

if (theG aphics. GetSel ected. Count > 0) then

t heMapDi spl ay. I nval i dat eRect (t heGr aphi cs. Ret ur nSel ect edExt ent . Scal e(1. 25))

end

t heG aphi cs. Unsel ect Al |

t heLocal Pol ygon. Set Sel ect ed( TRUE)

t heMapDi spl ay. | nval i dat eRect (t heGr aphi cs. Ret ur nSel ect edExt ent . Scal e(1. 25))
end

av. Run(" Vi ew. Sel ect Tool ", {})

18



FRrkxkxkxkxkx [J S, CGeological Survey prelimnary conputer program ** %%k

R R R R R SRS E R R R R EEEEEREEEEREEEREEEREEEEREEREEEREEEEEEREEEREERREEERE SRR EES

ok ko ok ko ok ok ok ok AvMODTMR. DI gMODTMR. cbxLocl TMUNI . Sel ect ok ok ko k ok ok ok ok ok
EIE R I I I A S I I b I I R I I I I R I I I I I I I I I I I I I S I I b S R R I B R I R I I I
*x Language: ArcVi ew Avenue **
% e« e @ @ @ @ @ @ @ = s s s s s s s 88 s s s 88 8 88 s 88 88 8 88 8 88 8 88 88 8 8 8 8 8 8 8 8 8 8 8 8 8 8 =3 # s s 8 8 @8 @8 @ @ @ @ @ @ @ @ @ @ @ @ @ @ @@ w@#Da
I I I i i i il iy
* Aut hor/ Site, Dat e, Event

K e e e e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e - -
* Raul D. Patterson Phone: (305) 717-5865
* U S. Geol ogical Survey - WRD FAX: (305) 717-5801
* 9100 NW36th St., Suite 109

* Mam , Florida 33178 USA Internet: rdpatter@sgs. gov
*

*:::::::: s
N S
*

* Discl ai ner:
Al 't hough this program has been used by the U S. Geol ogical Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
mat eri al nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.

.. Purpose: Wien a tine unit is selected in the LOCAL MODEL's time unit drop
down list box, the corresponding ITMINI2 variable is set to the 8th position
in the local thenme's object tag.

set the ITMIUNI2 space in the local grid thenes'
object tag to be the chosen tinme unit:

t heChosenTi neUnit = SELF. Get Sel ecti on

thel TMUNI Li st = _theTineUnitDict.ReturnKeys

t hePropLocl TMUNI = NI L

for each anl TMUNI in thel TMUN Li st

aTinmeUnit = _theTinmeUnitDict. Get (anl TMUNI)
i f (theChosenTineUnit = aTineUnit) then

t hePr opLocl TMUNI = anl TMUNI . AsNunber

br eak
end

end

t heVi ew = av. Get Acti veDoc
t heLocThene = av. Run("AvMODTMR. Get G'i dThene", {theView, "L"})

f (theLocTheme = NI L) then
Return NI L

el se

t heLocParamnlLi st = theLocThene. Get Obj ect Tag
t heLocParanLi st. Set (8, thePropLocl TMUNI)
t heLocThene. Set Obj ect Tag(t heLocPar anli st)

end
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SELF. Broadcast Updat e
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FRrkxkxkxkxkx [J S, CGeological Survey prelimnary conputer program ** %%k

R R R R R SRS E R R R R EEEEEREEEEREEEREEEREEEEREEREEEREEEEEEREEEREERREEERE SRR EES

ok ko ok ko ok ok ok ok AvMODTMR. DI gMODTMR. cpaToggl eLMPRF. O i ck ok ok ko k ok ok ok ok ok
EIE R I I I A S I I b I I R I I I I R I I I I I I I I I I I I I S I I b S R R I B R I R I I I
** Language: ArcVi ew Avenue **
% e« e @ @ @ @ @ @ @ = s s s s s s s 88 s s s 88 8 88 s 88 88 8 88 8 88 8 88 88 8 8 8 8 8 8 8 8 8 8 8 8 8 8 =3 # s s 8 8 @8 @8 @ @ @ @ @ @ @ @ @ @ @ @ @ @ @@ w@#Da
I I I i i i il iy
* Aut hor/ Sit e, Dat e, Event

K e e e e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e - -
* Raul D. Patterson Phone: (305) 717-5865
* U S. Geol ogical Survey - WRD FAX: (305) 717-5801
* 9100 NW36th St., Suite 109

* Mam , Florida 33178 USA Internet: rdpatter@sgs. gov
*

*:::::::: s
N S
*

* Discl ai ner:
Al 't hough this program has been used by the U S. Geol ogical Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
mat eri al nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.

' .. Purpose: Locates local grid thene, and, if present, resets object tag with
' changed LMPRF;

0123456789012345678901234567890123456789012345678901234567890123456789012345678

"Retrieve local grid thene:

t heVi ew = av. Get Acti veDoc

t heLocTheneTypeFlag = "L"

t heLocThene = av. Run ("AvMODTMR Get Gi dThene", {theVi ew,t heLocTheneTypeFl ag})

if (theLocThene = NIL) then
Return Nil
el se
t heLMPRRFI agKW = SELF. Get Label . AsLi st. Get (0)
av. Run(" AvMODTMR. Set Local Mbdel PRocessi ngFl ag”, {theLMPRRFI agkW t heVi ew,
t heLocThene})
end

SELF. Br oadcast Updat e
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Frkkkkxkxxkkxk U S, CGeological Survey prelimnary conputer program ***x*x*kxkkx

R I I I S R I R I I O R R R I I R R R I I I R R I O R I R I R R I R R

ok ok ok ok ok ok ok ok ok ok k AvMODTVR. Dl gMODTMR. | bt CreateLocGrid. dick ok kk kK ok ok ok ok ok k
kkhkhkkhkhkkhkhkhkhhkkhhkkhhkhhkhhdhhdhhdhdhhkhdhkhdhhdhhdhdhdhkhdhkhdhhdhdhdhdhddhkhdhhhkhhkhdhdhdhdhkdhkhhkhdxh*x*%x
** Language: ArcVi ew Avenue **
% o o s s s s s s s s 8 s s = 8 = = 8 8 = 8 = = 8 = = s s s s s s s s s s s s s s s s s s s s s o s s s s s ow s ow s s
I EIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIiiiiiiiiiiiiiiiiiiiiiii
* Aut hor/ Site, Dat e, Event

K e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e - -
* Raul D. Patterson Phone: (305) 717-5865
* U S. Ceol ogical Survey - WRD FAX: (305) 717-5801
* 9100 NW36th St., Suite 109

* Mam , Florida 33178 USA Internet: rdpatter@sgs. gov
*

* oo ———-—————== s e ey
% e e & & @ @ @ @ @ @ @ @ @ @ @ @ @ =8 8 s 8 8 8 8 8 8 8 8 8 8 8 8 88 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 83 # @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @@
R R R R R R R R R R R R R R R R

* Di scl ai ner:
Al t hough this program has been used by the U S. Ceol ogi cal Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
material nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.

Pur pose: Opens the dialog that defines the local grid and i mediately
creates a graphic that consists of a box that waps around the |ocal grid and
pl aces a bull seye-type of synbol at XCRNR1, XCRNR2 for reference in rotation.

0123456789012345678901234567890123456789012345678901234567890123456789012345678

t heVi ew = av. Get Acti veDoc
t heG aphi cs = t heVi ew. Get G aphi cs

t heTheneTypeFl ag = "L"
t heLocG i dTheme = av.run("AvMODTMR Get Gri dThene", {theView, theTheneTypeFl ag})

"If there's no local theme, then sinply open the dial og:
"script, else, draw the box and origin before opening it:
if (theLocGridTheme = NIL) then
t heDl gDefi neLocGid = av. Fi ndDi al og(" AvMODTMR. DI gDef i neLocGri d")
t heDl gDefi neLocGri d. Open
Return NIL
el se
t heLocParanLi st = theLocG i dTheme. Get Obj ect Tag
"the following Iines create a graphic box that waps around the local grid
"and places a bulls-eye like synbol on the UL corner
"(rowl, coll1). The graphic box conmes fromthe box stored
"in the 17th elenent of the local grid' s obj tag
"paraneter list.

t heXCRNR2 = t heLocPar anli st. Get (11). AsNunber
t heYCRNR2 = t heLocPar anli st. Get (12) . AsNunber
t heANGL2 = thelLocParanLi st. Get (13). AsNunber
t heNROA2 = t helLocParanLi st. Get (6). AsNunber

22



t heDELR2 = t heLocPar anLi st. Get (14). AsNunber
H = t heNROW2 * theDELR2

t heNCOL2 = theLocParanLi st. Get (7). AsNunber
t heDELC2 = t heLocParanLi st. Get (15). AsNunber
W= theNCOL2 * theDELC2

theOrigin = t heXCRNR2@ he YCRNR2

av. Run(" AvMODTMR. MakeLocal Gri dQutline", {theXCRNR2, theYCRNR2, theANA.2,
H W)

t heDl gDefi neLocGid = av. Fi ndDi al og(" AvMODTMR. DI gDef i neLocGri d")
t heDl gDefi neLocGri d. Open

t heVi ew. | nval i dat e
end
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Frkkkkxkxxkkxk U S, CGeological Survey prelimnary conputer program ***x*x*kxkkx

R I I I S R I R I I O R R R I I R R R I I I R R I O R I R I R R I R R

kkhkkkkhkhkkkhkkhkkkkhkk*k AVNU:)TNRDQNU:)TNR|btRegSI nBI'O\NSECIICk kkhkkkkhkhkkkkhkhkkkkhkkkk*k

R I I R I R I R I I I R R R I I R R I I R I R I R R R I I R I R

** Language: ArcVi ew Avenue **
% o o s s s s s s s s 8 s s = 8 = = 8 8 = 8 = = 8 = = s s s s s s s s s s s s s s s s s s s s s o s s s s s ow s ow s s
I EIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIiiiiiiiiiiiiiiiiiiiiiii
* Aut hor/ Site, Dat e, Event

K e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e - -
* Raul D. Patterson Phone: (305) 717-5865

* U S. Ceol ogical Survey - WRD FAX: (305) 717-5801

* 9100 NW36th St., Suite 109

* Mam , Florida 33178 USA Internet: rdpatter@sgs. gov

*

* oo ———-—————== s e ey
% e e & & @ @ @ @ @ @ @ @ @ @ @ @ @ =8 8 s 8 8 8 8 8 8 8 8 8 8 8 8 88 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 83 # @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @@
R R R R R R R R R R R R R R R R

* Di scl ai ner:
Al t hough this program has been used by the U S. Ceol ogi cal Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
material nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.

' Pur pose: Browse for .NAMfile of regional sinulation data set. Verifies
" that words were used to specify options in .OC file by and that the option

' ' COMPACT BUDGET FI LES' was used in the regional nodel by searching for the

' phrase anpong the first 8 lines, something required by MODTMR. An error

' nmessage is created with the problens found if any of these itenms don't

' check. It then reads the NLAY, NCOL, NROW NPER and | TMUNI val ues from

" record 3 of the BAS file and wites themto their respective text boxes in

' the 'REA ONAL MODEL' portion of the dialog. Reads ISS (is steady state) flag
' fromthe BCF package. Checks that all the files listed in the name file are
" in the paths as indicated in it. Error string is reported at the end in a

' text box that can be copied and pasted to a text editor to be used as a

" checklist for making the required nodifications. NOTE: THE REG ONAL

"SI MULATI ON MJUST BE RUN | N MODFLOW 96 W TH ALL OF THESE OPTI ONS. MERELY

" CHANG NG THE OPTIONS I N THE DATASET W THOUT RUNNI NG THE SI MULATI ON W LL

" ALLOW YQU TO CONTI NUE W TH AVMODTMR, BUT MODTMR W LL LI KELY ERROR QUT.

Point to regional sinulation name file, return nil if nothing set:

t heRegNaneFi | eFul | Pat h = Fi |l eDi al og. Show ("*. nant', "MODFLOWN Nane File (*.nam"
"Select Name File for Regional MODFLOW Sinul ation")

if (theRegNaneFileFullPath = NIL) then

MsgBox. Info("No NAME file selected, returning to MODTMR di al og", "")
return Nil
el se
"Set the Path to files and the Nane file file name, but not as gl obals yet,
"since checks need to be made. If it passes all checks, the globals will be

'set at the end.
t hePat hToFi | es
t heRegNaneFi | e

t heRegNaneFi | eFul | Path. ReturnDir. AsString
t heRegNaneFi | eFul | Pat h. Get BaseNane. AsStri ng
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end

"Initialize an error string to contain all error nessages:

theErrorString =

"Look for Qutput Control file and make sure "COMPACT BUDGET FILES" is anong
"first 8 lines (this also assures words were used to specify options):

theOC File = av. Run("AvMODTMR. Get Fi | eNaneFr omNaneFi | e",
{t heRegNaneFi | eFul | Pat h, "OC"})

t heOC Fil eNane = (thePathToFiles + "\" + theOC Fil e). AsFil eNane

' Check if the OCfile exists, exit if it doesn't:
if (theOC FileNane.lsFile.Not) then
theErrorString = theErrorString + "No *.oc file found in path: "+NL+
t hePat hToFi | es+NL+

NL+
NL
el se
"Proceed to check if the string "COWACT BUDGET FI LES" exists anmong first
'8 lines:

aLi neLi st = List. Make
theOC File = LineFil e. Make(theOC Fi | eNane, #FILE PERM READ)
t heOC Fi |l e. Read(aLi neLi st, 8)
OCFi | el nCorrect Format = FALSE
for each alLine in aLineli st
if (aLine = "COWACT BUDGET FILES") then
OCFi | el nCorrect Format = TRUE
Br eak
end
end
if (OCFilelnCorrectFormat.Not) then
theErrorString = theErrorString + "Qutput Control file is in wong " +
"format."+NL+ "Make sure options are specified using " +
"words and that the option ' COWACT BUDGET FILES is" +
"used"+ NL + NL
end
t heOC Fil e. Cl ose
aLineList = N |
end

"Look for cbc file, if not found, append error nessage to theErrorString,

"if found, then set the Cell-by-cell file text box to hold theCellByCellFile:

theCel I ByCel | File = thePathToFiles + "\" + theRegNaneFile + ".chc"

theCel | ByCel | Fil eName = theCel | ByCel | Fi | e. AsFi | eNane

if (theCellByCell FileNane = NIL) then

theErrorString = theErrorString + "No Cell -by-cell (*.cbc) file found in " +

"path: " + NL +
thePat hToFiles + NL + NL

end

"Look for hed file, if not found, append error nessage to theErrorString, if
"found, then set the Head file text box to hold theHeadFil e:
t heHeadFi |l e = thePathToFiles + "\" + theRegNaneFile + ".hed"
t heHeadFi | eName = t heHeadFil e. AsFi | eNane
if (theHeadFileNanme = NI L) then
theErrorString = theErrorString + "No Head (*.hed) file found in path: "+NL+
thePat hToFil es+ NL + NL + NL
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end

' Check for option "FREE' in 4th line of .BAS file and grab NLAY, NCOL, etc...

"fromline 3:
theBAS_File = av. Run(" AvMODTMR. Get Fi | eNanmeFr omNaneFi | e,
{t heRegNaneFi | eFul | Pat h, "BAS"})

t heBAS_Fi |l eName = (thePat hToFiles + "\" + theBAS File). AsFil eNane

' Check if the BAS file exists, exit if it doesn't:
if (theBAS_FileNane.|sFile.Not) then
theErrorString = theErrorString + "No *.bas file found in path: "+NL+
t hePat hToFi | es+NL+
NL+
NL
el se
' Open the BAS file:
aLi neLi st = List. Make
t heBASFi |l e = LineFil e. Make (theBAS_Fil eNane, #FI LE_PERM READ)
t heBASFi | e. Read( aLineList, 4 )
t he3rdLi ne = aLi neLi st. Get(2)
delimt = "SPACE"
if (the3rdLine.Left(11).Contains(",")) then
delimt = "COWA"
end
if (delimt = "COWA") then
t hevari abl eLi st = the3rdLi ne. AsTokens(",")
elseif (delimt = "SPACE") then
t heVari abl eLi st = the3rdLi ne. AsLi st
end

t heRegNLAY = t heVari abl eLi st. Get (0)
t heRegNROW = t heVari abl eLi st. Get (1)
t heRegNCOL = t heVari abl eLi st. Get (2)
t heRegNPER = t heVari abl eLi st. Get (3)
t heRegTi meUnit = theVari abl eLi st. Get (4)

theTimeUnitDict = _theTineUnitDict
t heRegl TMUNI = t heTi meUni t Di ct. Get (t heRegTi neUni t)

t heBASFi | e. Cl ose
aLi neList = Nil

end

"Cet the ISS (SS or Trans.) value in position 1, 1st line of .BCF file:
theBCF_Fil e = av. Run(" AvMODTMR. Get Fi | eNanmeFr omNaneFi | e,
{t heRegNaneFi | eFul | Pat h, "BCF"})

t heBCF_Fil eName = (thePathToFiles + "\" + theBCF_File).AsFil eNane

' Check if the BCF file exists, exit if it doesn't:
if (theBCF_FileNane.|lsFile.Not) then
theErrorString = theErrorString + "No *. bcf file found in path: "+NL+
t hePat hToFi | es+NL+
NL+
NL
el se

26



' Open the BCF file:

aLi neLi st =
theBCFFile =

Li st. Make
Li neFi |l e. Make (theBCF_Fil eNane, #FILE_PERM READ)

t heBCFFi | e. Read( aLineList, 1)

t helstLine =

aLi neLi st. Get (0)

delimt = "SPACE"
if (thelstLine.Left(11l).Contains(",")) then
delimt = "COMA"

end
if (delimt

= "COMA") then

t heVari abl eLi st = thelstLine. AsTokens(",")
elseif (delinmt = "SPACE") then
t heVari abl eLi st = thelstLine. AsLi st

end

t hel SSFl ag =

t helst Li ne. AsLi st. Get (0)

t heBCFFi | e. Cl ose

aLi neLi st =
end

"Check the rest of the files listed in the nane file are in the directory:
theM ssingFileString =

aLi neLi st = Li st

Ni |

. Make

t heNanmeFi | e = LineFil e. Make (theRegNaneFil eFul | Pat h, #FI LE_PERM READ)
t heNaneFi | e. Read( aLi neLi st, theNanmeFile. Get Si ze)

n=20

t heLi st Of Uni t sUsed = Li st. Make

for each aLine in aLineLi st

n=n-+1

t heNaneFi | eLi nePar aLi st = aLi ne. AsLi st

i f (theNaneFil eLi neParalist. Count <> 3) then

MsgBox. Li st AsStri ng(t heNaneFi | eLi nePar alLi st

")

conti nue
end

aFi | eType = theNaneFil eLi neParalLi st. Get (0). Left (4)
aUni t No = t heNaneFi | eLi neParaLi st. Get (1)

theListOfUnits
aFileNanme = th

t heFi | eNane =

if ((aFileType
conti nue

el seif (theFil

MsgBox. Report ("the following is a file nane of a pkg fromthe name file,
"but it's not where the nane file indicates"”

aFi | eExt ensi
t heM ssi ngFi
end
end

i f((theM ssingFi
theErrorString

Used. Add(aUni t No)
eNaneFi | eLi nePar aLi st . Get (2)

(thePathToFiles + "\" + aFil eNane). AsFi | eNane
= "LIST") or (aFileType = "DATA")) then

eNane. | sFile.Not) then

t heFi | eNane. AsString, "")
on = aFil eNane. Ri ght (3). UCase

+ NL +

leString = theM ssingFileString + aFil eExtension + NL

leString = "").Not) then

= theErrorString + NL + NL + "The following input files " +
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"are listed in the regional nodel name file, but are " +
"not in: "+thePathToFil es
end

'Make sure the view contains a Regional grid thene:

t heVi ew = av. Get Acti veDoc

t heRegThene = av.run("AvMODTMR Get G'i dThene", {theView, "R'})
t heRegPar anLi st = theRegThene. Get Obj ect Tag

"Finally, if there are no problens (i.e., theErrorString = ) then set
"variables and set read-only reg simcontrols in the MODTVMR dialog with their
" val ues.

if (theErrorString = "") then

"Set View units with user-defined query:
theUnitDict = Dictionary. Make(1)
theUnitDict.Add("feet", #UN TS_LI NEAR_FEET)
theUnitDict.Add("meters", #UN TS_LI NEAR_METERS)

theUnits = MsgBox. Li st AsString(theUnitDict.ReturnKeys, "Select the units " +
"of the Regional Mdel" + NL +
"NOTE: This will be the LENGIH units of the |ocal nodel as well",
"Choose Units")
if (theUnits = NIL) then
MsgBox. War ni ng(" You nust specify the units of the regional nodel, " +
"term nating progrant,
"Can Not Continue Wthout Length Units")
Return N L
el se
t heVi ew. Set Units(theUnitDict. CGet(theUnits))
theRegG i dThene = NI L
txl Units = SELF. Get Di al og. Fi ndByNane("t x| Units")
txI Units. Set Text (t heUnits)
t heLocUni t sLabel = SELF. Get Di al og. Fi ndByName("t xt LocUnits"). Set Label (
"Length Units: "+theUnits)
end

"Set the regional sinulation variables and place themin the reg thene's
' obj ect tag:

MFNAMVE = t heRegNaneFi | e
Pat hToFi | es = t hePat hToFi | es

RegNLAY = t heRegNLAY
RegNROW = t heRegNROW
RegNCOL = t heRegNCOL

Regl TMUNI = t heRegl TMUNI

RegNPER = t heRegNPER

Usedl UNI TS = t helLi st O Uni t sUsed

aTenpMFNAMESt ri ng = t heRegNaneFi | e

XXCBC = MFNAME. Substitute(".nani, ".cbc")

XXHED = MFNAME. Substitute(".nani, ".hed")

t heRegPar anLi st. Set (1, M-NAME)

t heRegPar anLi st. Set (7, XXCBC)

t heRegPar anLi st. Set (8, XXHED)

"**x%x%  these paraneters (9 - 15) need to be added to the obj tag of the
"**%x%  reg grid thene with all the rest and then Set here:
t heRegPar anLi st. Set (9, Usedl UNI TS)

t heRegPar anLi st. Set (10, RegNLAY)

t heRegPar anLi st. Set (11, Regl TMUNI)

t heRegPar anLi st. Set (12, RegNROW
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t heRegPar anli st. Set (13, RegNCQOL)

t heRegPar anli st. Set (14, thel SSFI ag)

t heRegPar anli st. Set (15, RegNPER)

t heRegPar anli st. Set (16, theUnits)

t heRegPar anli st. Set (17, thePat hToFil es)

SELF. Get Di al og. Fi ndByNane("t x| RegNanmeFi | e") . Set Text ( M-NAME)
SELF. Get Di al og. Fi ndByNane("t x| Pat hToFi | es") . Set Text (Pat hToFi | es)
SELF. Get Di al og. Fi ndByNane( "t xlI RegNLAY") . Set Text ( RegNLAY)

SELF. Get Di al og. Fi ndByNane("t x| RegNROW ) . Set Text ( RegNROW

SELF. Get Di al og. Fi ndByNane("t x| RegNCCL") . Set Text ( RegNCOL)

SELF. Get Di al og. Fi ndByNane("t x| Regl TMUNI ") . Set Text (Regl TMUNI )
SELF. Get Di al og. Fi ndByNane("t x|l RegNPER") . Set Text ( RegNPER)

t heRegThene. Set Obj ect Tag(t heRegPar anli st)

if (thel SSFlag = "1") then
radRegSt eadySt ate = SELF. Get Di al og. Fi ndByNane("radRegSt eadySt ate")
radRegSt eady St at e. Sel ect

elseif (thel SSFlag = "0") then
radRegTransi ent = SELF. Get Di al og. Fi ndByNane("radRegTransi ent")
radRegTr ansi ent . Sel ect

end

"select the radio button for using all regional |ayers (the default):
SELF. Get Di al og. Fi ndByNane("radUseAl | Layers") . Sel ect

"select the radio button for processing all files (not just FHB pkg):
SELF. Get Di al og. Fi ndByNanme("radAl | Packages") . Sel ect

av. Get Proj ect. Set Modi fi ed( TRUE)

el se

C i pboard. The. Enpty

C i pboard. The. Add(t heError String)
C i pboard. The. Updat e

MsgBox. Report (theErrorString, "These are the errors in your Regional " +
"data set")
Return Nil
end
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Frkkkkxkxxkkxk U S, CGeological Survey prelimnary conputer program ***x*x*kxkkx

R I I I S R I R I I O R R R I I R R R I I I R R I O R I R I R R I R R

ok ok ok ok ok ok ok ok ok ok k AvMODTVR. Dl gMODTMR. | bt WiteFile. dick ok k ok ko ok ko
kkhkhkkhkhkkhkhkhkhhkkhhkkhhkhhkhhdhhdhhdhdhhkhdhkhdhhdhhdhdhdhkhdhkhdhhdhdhdhdhddhkhdhhhkhhkhdhdhdhdhkdhkhhkhdxh*x*%x
** Language: ArcVi ew Avenue **
% o o s s s s s s s s 8 s s = 8 = = 8 8 = 8 = = 8 = = s s s s s s s s s s s s s s s s s s s s s o s s s s s ow s ow s s
I EIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIiiiiiiiiiiiiiiiiiiiiiii
* Aut hor/ Site, Dat e, Event

K e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e - -
* Raul D. Patterson Phone: (305) 717-5865
* U S. Ceol ogical Survey - WRD FAX: (305) 717-5801
* 9100 NW36th St., Suite 109

* Mam , Florida 33178 USA Internet: rdpatter@sgs. gov
*

* oo ———-—————== s e ey
% e e & & @ @ @ @ @ @ @ @ @ @ @ @ @ =8 8 s 8 8 8 8 8 8 8 8 8 8 8 8 88 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 83 # @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @@
R R R R R R R R R R R R R R R R

* Di scl ai ner:
Al t hough this program has been used by the U S. Ceol ogi cal Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
material nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.

Purpose: reads the data items fromthe obj tags of the regional and | ocal
t hemes copying theminto a string that is formatted as a MODTMR i nput file
and witten to disk at the user's option.

123456789012345678901234567890123456789012345678901234567890123456789012345678
t heVi ew = av. Get Acti veDoc

t heRegThene = av. Run("AvMODTMR. Get Gi dThene", {theView, "R'})
t heRegPar anLi st = theRegThene. Get Obj ect Tag

t heLocThene = av. Run("AvMODTMR. Get Gi dThene", {theView, "L"})
t heLocParanLi st = thelLocThene. Get Obj ect Tag

'CGet regional paraneters:

MFNAMVE = t heRegPar aniLi st. Get (1)

XYFACL = theRegParanli st. Get(2).AsString

| CRNRL = theRegParanli st. Get (3).AsString

XCRNR1 = t heRegPar aniList. Get(4).AsString

YCRNR1 = t heRegPar anii st. Get (5).AsString

ANG_1

t heRegPar anli st. Get (6). AsString
XXCBC

t heRegPar anli st. Get (7). AsString
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XXHED = t heRegParanii st. Get(8).AsString

' Cet

LMDSN
LMPRF

ocal

paranet ers:

t heLocPar anli st. Get (3)

t heLocPar anli st. Get (4). AsString

'get LM

LM =
LM.Di ¢

t heLayers. Sort ( TRUE)

t

= theLocPar anii st. Get (5)
t heLayers = LM.Di ct. Ret ur nKeys

for each alLay in theLayers
LML + LM.Dict. Get (aLay).AsString+ " "

LM
end

"trimlast space:
LM.. Left (LM.. Count - 1)

LM =
NROW2
NCOL2
| TMUN2
XYFAC2
| CRNR2
XCRNR2
YCRNR2
ANGL2
DELR2
DELC2

t heLocPar anli st. Get (6). AsString

t heLocParanilist. Get (7). AsString

t heLocPar anli st. Get (8). AsString

t heLocPar anili st. Get (9). AsString

t heLocPar anli st. Get (10) . AsStri ng

t heLocPar anili st. Get (11) . AsString

t heLocPar anli st. Get (12). AsString

t heLocPar anli st. Get (13). AsString

" CONSTANT "+t heLocPar anLi st. Get (14) . AsStri ng

" CONSTANT "+t heLocPar anli st. Get (15). AsStri ng

t heBCTArray = av. Run("AvMODTMR. Bui | dBCTArrays", {theVi ew})

‘get the FHB unit nunber fromthe dialog:
| FHBUN = SELF. Get Di al og. Fi ndByName("t x| | FHBUN") . Get Text

"string together the paraneters:

"initiate the string for the input file:
aMODTMRFi | eString = "

"build 1st I|ine:

aMODTMRFi | eStri ng

"build 2nd i ne:

aMODTMRFi | eStri ng

"build 3rd |ine:

aMODTMRFi | eStri ng

"build 4th |ine:

aMODTMRFi | eStri ng

MFNAME++LVDSN++I FHBUN++L MPRF+N

aMODTMRFi | €St ri ng+XYFACL++| CRNRL++XCRNRL++YCRNRL++ANGL1+
nl

aMODTMRFi | eStri ng+LM_+nl

aMODTMRFi | eSt ri ng+NROW2++NCOL2++] TMUN2+nl

31



"build 5th Iine:
aMODTMRFi | eString = aMODTMRFi | eSt ri ng+XYFAC2++I CRNR2++XCRNR2++YCRNR2++ANGL2 +
nl

"build 6th Iine:
aMODTMRFi | eString = aMODTMRFi | eSt ri ng+DELR2+nl

"build 7th Iine:
aMODTMRFi | eString = aMODTMRFi | eSt ri ng+DELC2+nl

"build 8th Iine:
aMODTMRFi | eString = aMODTMRFi | eSt ri ng+XXCBC+nl

"build 9th Iine:
aMODTMRFi | eString = aMODTMRFi | eSt ri ng+XXHED+nI

"build 10th Iine:
aMODTMRFi | eString = aMODTMRFi | eSt ri ng+t heBCTArr ay+nl

MsgBox. Report (aMODTVRFi | eString, "This is the MODTMR input file")

SaveFil e = MsgBox. YesNo("Wuld you like to wite this to a file?",
"Savi ng MODTMR | nput File", TRUE)
if (SaveFile.Not) then
Return NIL 'else, continue...
end

"See if a MODTMR input file has already been associated with this |ocal grid:
theFileNane = NI L
i f (theLocParanList.Count = 18) then

"there's something there, check if it's an existing file:

if (theLocParanList.Get(17).AsFileNane.lsFile) then

t heFi | eNane = thelLocParanLi st. Get (17). AsFi | eNane

end

end

"If theFileName is NIL, none has been associ ated before (or naybe file was
"del eted), so ask for one:
if (theFileName = N L) then
"Create a default one with the same path to files as the regional sim:
t heDl gMODTVR_Di al og = SELF. Get Di al og
t hePat hToFi | es = t heDl gMODTMR_Di al og. Fi ndByName( "t x| Pat hToFi | es") . Get Text
theFil eNaneString = theD gMODTMR_Di al og. Fi ndByNarme(
"t x| Local NaneFi | e") . Get Text
t heDef Fi |l eNameString = t hePat hToFi | es+"\ "+t heFi | eNaneStri ng
t heDef Fi | eName = Fil eNanme. Make(t heDef Fi | eNameStri ng)
el se
"Grab the one that's already there and use it as the default:
t heDef Fi | eName = theFil eNane
end

"Prompt user for a file nane:
theFil eNane = Fil eDi al og. Put (t heDef Fi | eNanme, "", "Save MODTMR | nput File")

if (theFileNane = NIL) then
MsgBox. Warni ng("No File Nane Gven", "File Not Created")
Return N L

end

t heText Fi TextFi |l e. Make (theFil eNane, #FILE PERM WRI TE)

ile =
theTextFile. Wi te (aMODTMVRFi | eString, aMODTMRFi | eString. Count)
theTextFile.do
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if (theLocParamList. Count = 17) then

t heLocPar anli st. Add(t heFi | eNane. AsStri ng) "x*x 18th itemin theLocParanii st
el se

t heLocParanli st. Set (17, theFil eNane. AsStri ng)
end

t heLocThene. Set Obj ect Tag(t heLocPar anli st)
av. Get Proj ect . Set Modi fi ed( TRUE)
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** Language: ArcVi ew Avenue **
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* Aut hor/ Site, Dat e, Event

K e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e - -
* Raul D. Patterson Phone: (305) 717-5865
* U S. Ceol ogical Survey - WRD FAX: (305) 717-5801
* 9100 NW36th St., Suite 109

* Mam , Florida 33178 USA Internet: rdpatter@sgs. gov
*
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* Di scl ai ner:
Al t hough this program has been used by the U S. Ceol ogi cal Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
material nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.

' .. Purpose: Checks if the file unit entered by the user for the FHB package
' has been used, sending the user an error nessage that it's been used and
' reporting the unit nunbers that have already been used by other packages.

t hePr opFHBUNi t No = SELF. Get Text

t heVi ew = av. Get Acti veDoc
t heTheneTypeFl ag = "R’
t heRegThene = av.run("AvMODTMR. Get Gi dThene", {theView, theTheneTypeFl ag})

t heRegPar anLi st = theRegThene. Get Obj ect Tag
t heUsedl UNI TS = t heRegPar anLi st. Get (9)

for each aUnitNo in theUsedl UNI TS
if (aUnitNo = thePropFHBUNni t No) then
"make a string will all the used IUNITS:
astring»rIUNITS = ""
for each anltemin theUsedl UNI TS
asString> IUNITS = aStringO IUNITS + anltem +", "
end
MsgBox. I nfo("The followi ng unit nunbers have been used: "+aStringCOl UNITS,
"Try a Different Unit Nunber")
SELF. Set Text ("")
SELF. Focus
br eak
end
end

"Find the local grid thene in the view and set its 17th itemin the obj. tag
"to be this | FHBUN val ue:
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t heLocThemeTypeFlag = "L"
t heLocTheme = av. run("AvMODTMR. Get Gri dThene"”, {theView, theLocThenmeTypeFl ag})
if ((theLocThenme = NIL).Not) then
t heLocParanli st = t heLocThene. Get Obj ect Tag
t heLocPar anli st. Set (16, thePropFHBUni t No)
t heLocThene. Set Obj ect Tag(t heLocPar anli st)
end

SELF. Br oadcast Updat e
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* Di scl ai ner:
Al t hough this program has been used by the U S. Ceol ogi cal Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
material nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.

.. Purpose: a routine that takes in an origin point and a pol ygon designating
the UL origin and boundaries of the local grid and draws a graphics of them
on the view

1234567890123456789012345678901234567890123456789012345678901234567890123456789

t heVi ew = av. Get Acti veDoc
t heG aphi cs = t heVi ew. Get G aphi cs

" Check if any of the graphics exist on the view and del ete them
"if they do:
av. Run(" AvMODTMR. Del et ePr evi ewBox", {theView})

theOrigin = SELF. Get (0)
t heBox = SELF. Get (1)

aBoxGShp = Graphi cShape. Make(t heBox)
aBoxGShp. Set Name( " LocBounds")

t heBoxSynbol = Synbol . Make(#SYMBOL_FI LL)
t heBoxSymbol . Set A Col or ( Col or. Get Bl ack)
t heBoxSynbol . Setd Wdth (2)

aC ear Col or = Col or. Make

aC ear Col or. Set Tr anspar ent ( TRUE)

t heBoxSynbol . Set Col or (ad ear Col or)
aBoxGShp. Set Synbol (t heBoxSynbol )

'get the Upper Left vertex of the box & place point:

aBul | seyeGshp = Graphi cShape. Make(t heOri gi n)

aBul | seyeGshp. Set Nane("LocOrigin")

"set point's synbol to a bulls-eye (default palette #42):
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thePal ette = Pal ette. Make

thePal etteFil e = "$AVHOVE/ synbol s/ defaul t. avp". AsFi | eNane

t hePal ette. LoadFronti | e( #PALETTE_LI ST_MARKER, thePal etteFile)
t heMar ker Li st = thePal ette. GetLi st (#PALETTE_LI ST_MARKER)

t heSynmbol = theMarkerlList. Get(42).C one

aBul | seyeGShp. Set Synbol (theSynbol)

aG aphi cGoup = Graphi cG oup. Make
aGr aphi cG oup. Add( aBoxGShp)

aGr aphi cG oup. Add( aBul | seyeGShp)
aG aphi cG oup. Set Nane( "t heRef Box")

t heG aphi cs. Add(aG aphi cG oup)
t heVi ew. Get Di spl ay. | nval i dat eRect (aG aphi cG oup. Get Bounds)
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* Raul D. Patterson Phone: (305) 717-5865
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* Di scl ai ner:
Al t hough this program has been used by the U S. Ceol ogi cal Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
material nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.

.. Purpose: used as the lost focus script for the DELC2 and DELR2 text |ines
inthe 'Local Gid Wzard' dialog. It runs ' AvMODTMR. CheckFor Posi tiveReal ',
returns an error nmessage if the entry is not a positive nunber. Then, it
clears the text and returns focus to the textline.

0123456789012345678901234567890123456789012345678901234567890123456789012345678

t heNurmber = SELF. Get Text

theArgs = {theNunber}

t heAnswer = av. Run(" AvMODTMR. CheckFor PositiveReal ", theArgs)
if (theAnswer = NIL) then

MsgBox. Error ("Enter a positive nunber", "Gid Spacings Mist be Positive Num
bers")

SELF. Set Text ("")

SELF. Focus
end
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* Aut hor/ Sit e, Dat e, Event
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* Raul D. Patterson Phone: (305) 717-5865
* U S. Geol ogical Survey - WRD FAX: (305) 717-5801
* 9100 NW36th St., Suite 109

* Mam , Florida 33178 USA Internet: rdpatter@sgs. gov
*

*:::::::: s
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* Discl ai ner:
Al 't hough this program has been used by the U S. Geol ogical Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
mat eri al nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.

Purpose: returns a list containing the m ninumand nmaxi num el enents in a
field of a table.

0123456789012345678901234567890123456789012345678901234567890123456789012345678
t heVTab = SELF. Get (0)

t heFi el dName = SELF. Get (1)

t heFi el d = t heVTab. Fi ndFi el d(t heFi el dNane)

aVal ueLi st = List. Make

for each aRec in theVTab

aVal ue = theVTab. ReturnVal ue(theFi el d, aRec)

aVal uelLi st . Add( aVal ue)

end

aVal uelLi st. RenoveDupl i cat es
aVal uelLi st . Sort ( TRUE)

t heM nVal
t heMaxVal

aVal ueLi st. Get (0)
aVal uelLi st . Get (aVal ueLi st. Count - 1)

Return {theM nVal, theMaxVal}
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* U S. Ceol ogical Survey - WRD FAX: (305) 717-5801

* 9100 NW36th St., Suite 109

* Mam , Florida 33178 USA Internet: rdpatter@sgs. gov

*

* oo ———-—————== s e ey
% e e & & @ @ @ @ @ @ @ @ @ @ @ @ @ =8 8 s 8 8 8 8 8 8 8 8 8 8 8 8 88 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 83 # @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @@
R R R R R R R R R R R R R R R R

* Di scl ai ner:
Al t hough this program has been used by the U S. Ceol ogi cal Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
material nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.

Pur pose: receives the FileName of the Name File of a MODFLOM6 simul ation
and a keyword used to specify the type of file (i.e. "WEL" for the Wll file)
and it returns a string of the path indicated in the nane file for the file.
If it does not find the file it returns an enpty string. NOTE: the path will
returned will be exactly as it appears in the nane file, if it is a relative
path, then that is what will returned.
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" AvMODTMR. Get Fi | eNaneFr omNaneFi | e

t heNarmeFi | eName = SELF. Get (0)
t heFi | eKeyword = SELF. Get (1)

theNAMFi | e = LineFil e. Make(t heNaneFi | eName, #FI LE_PERM READ)
t heLi neList = {}
t heNAMFi | e. Read(t heLi neLi st, theNAMFil e. Get Si ze)

t heWant edFi | eNane = N L
for each aLine in thelLinelLi st
aLine = aLine. Trim
if ((aLine = "") or (aLine.Left(1l) = "#")) then
conti nue
end
t heWwbrds = alLi ne. AsLi st
if (thewWsrds. Get(0) = theFil eKkeyword) then
t heWant edFi | eName = t heWords. Get (2)
br eak
end
end
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t heNAMFi | e. Cl ose

"strip any relative path characters (ie. "..\")
t heVant edFi | eNane. Substitute(™..\", "")

Ret urn t heWant edFi | eNane
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* Di scl ai ner:
Al t hough this program has been used by the U S. Ceol ogi cal Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
material nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.

Pur pose: receives a grid theme of a MODFLOW simnul ation and returns a |ist
containing three itens: 1 and 2: the X and Y coordi nates of the Upper Left
(UL) corner vertex of the grid and, 3: the rotation angle of the grid. The
UL corner is the lone vertex of the cell located at Row 1 Col 1. Also returns
the rotation angle of the grid relative to the positive x-axis in degrees
counter clock-wi se.
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theG i dThene = SELF. Get (0)
t heVTab = theG i dThene. Get FTab

'Locate the first cell:
theFirstCellINo = 1
theFirstCell = av.Run("AvMODTMR. ReturnACertainCell"”, {theVTab, theFirstCell No})

"Locate the |l one vertex of the first cell:
"Select arbitrarily small nunmber to use as search radius for identifying |one
"vertex
theMnDist =1

t helst Cel | Vertex = av. Run("AvMODTMR. Ret ur nLoneVertex", {theFirstCell, theVTab,
theM nDi st})

t heXCRNR = t helst Cel | Vertex. Get X
t heXCRNR. Set Format ("d. ")
t heYCRNR = thelstCel | Vertex. GetY
t heYCRNR. Set Format ("d. ")

'"Locate the lone vertex of the last cell in the first row
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t heCol FI dNane = " Col "
t heNCOL = av. Run(" AvMODTMR. Get Fi el dM nMaxVal ues", {theVTab,
t heCol Fl dNane}) . Get (1)
t helst RowiLast Cel | No = t heNCOL
t helst RowLast Cel | = av. Run("AvMODTMR. Ret ur nACertai nCel 1", {theVTab,
t helst RowlLast Cel | No})
t helst RowlLast Cel | Vertex = av. Run("AvMODTMR. Ret ur nLoneVert ex",
{thelst RowLast Cel |, theVTab, theM nDist})

"Cal cul ate the angle of inclination:

X1 = t heXCRNR
Y1l = t heYCRNR
X2 = thelst RowlLast Cel | Vert ex. Get X
Y2 = thelst RowlLast Cel | Vertex. GetY

Slope = (Y2 - Y1)/ (X2 - X1)

"the rotation angle (in the range -180 to 180, in radi ans)
t he ANGLpml80Rad Sl ope. ATan
t heANGLpmL80Deg t heANGLpnl80Rad. AsDegr ees

'convert to degrees CCW
i f (theANGLpnl80Deg >= 0) then
t heANGL = t heANGLpnil80Deg
el seif (theANGLpnml80Deg < 0) then
t heANGL = 360 + t heANGLpnml80Deg
end

t heANGL. Set Format ( "d." )
t heXCRNRt ext t heXCRNR. AsStri ng+". "

t he YCRNRt ext t heYCRNR. AsString+"."
t heANGLt ext = t heANGL. AsString+"."

theG i dGeonParanli st = {t heXCRNRt ext, theYCRNRt ext, theANGLtext}
Return theG i dGeonPar anLi st
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* Raul D. Patterson Phone: (305) 717-5865

* U S. Ceol ogical Survey - WRD FAX: (305) 717-5801

* 9100 NW36th St., Suite 109

* Mam , Florida 33178 USA Internet: rdpatter@sgs. gov

*

* oo ———-—————== s e ey
% e e & & @ @ @ @ @ @ @ @ @ @ @ @ @ =8 8 s 8 8 8 8 8 8 8 8 8 8 8 8 88 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 83 # @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @@
R R R R R R R R R R R R R R R R

* Di scl ai ner:
Al t hough this program has been used by the U S. Ceol ogi cal Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
material nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.

.. Purpose: requires the view and the Thene Type Flag, a string with val ues
"R' (for Regional) or "L" (for Local). Returns either the Local Gid theme or
the Regional Gid theme, depending on the value of the Theme Type Flag. If no
theme with that value in its object tag, then NIL is returned.

0123456789012345678901234567890123456789012345678901234567890123456789012345678
"Usage: av.run("AvMODTMR Cet Gri dThenme", {theView, theThenmeTypeFl ag})

t heVi ew = SELF. Get (0)
t heTheneTypeFl ag = SELF. Get (1)

t hewant edThene = NI L
for each T in theVi ew Get Thenes
if ((T.CetObjectTag.ls(List)) and
(T. Get nj ect Tag. Get (0) = theThemeTypeFl ag)) then
t hewant edTheme = T
br eak
end
end

Ret urn t heWant edThene

44



FRrkxkxkxkxkx [J S, CGeological Survey prelimnary conputer program ** %%k

R R R R R SRS E R R R R EEEEEREEEEREEEREEEREEEEREEREEEREEEEEEREEEREERREEERE SRR EES

*kkhkkkhkkkhkkkkkkk*k AVNODTNR“’]SI&” *kkhkkkhkhkkhkhkkhkkkhkkk*k*x
EIE R I I I A S I I b I I R I I I I R I I I I I I I I I I I I I S I I b S R R I B R I R I I I
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* Aut hor/ Sit e, Dat e, Event

K e e e e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e - -
* Raul D. Patterson Phone: (305) 717-5865
* U S. Geol ogical Survey - WRD FAX: (305) 717-5801
* 9100 NW36th St., Suite 109

* Mam , Florida 33178 USA Internet: rdpatter@sgs. gov
*

*:::::::: s
e e A R A S S R S
*

* Discl ai ner:
Al 't hough this program has been used by the U S. Geol ogical Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
mat eri al nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.
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.. Purpose: Installs extension, adding all the GU elenments and their scripts
to the ArcView. The dialogs and scripts are automatically added. However,
any buttons and nenus that are in the extension nust be explicitly added to
the current project's GUJs.

0123456789012345678901234567890123456789012345678901234567890123456789012345678
Install ONLY if there is an active project

f (av.GetProject = nil) then
return N L

end

"Retrieve objects from extension:

t heProj ect = av. Get Proj ect
t heDl gMODTMROpenButton = SELF. Get (0)

Install the open button for the MODTMR di al og:

view@Ul = av. GetProject.FindGU ("View")

f (view@J <> NL) then
t heVi ew@U Butt onBar = vi ewGUl . Get But t onBar
t heVi ew@UJ Buttons = t heVi ewGU ButtonBar. Get Control s
"Make it the last item
t hePl ace = t heVi ewGU Buttons. Count
t heVi ewGUl But t onBar . Add(t heDl gMODTMROpenBut t on, thePl ace)

end
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* Aut hor/ Site, Dat e, Event
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* Raul D. Patterson Phone: (305) 717-5865

* U S. Ceol ogical Survey - WRD FAX: (305) 717-5801

* 9100 NW36th St., Suite 109
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* Di scl ai ner:
Al t hough this program has been used by the U S. Ceol ogi cal Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
material nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.

Pur pose: gets executed before the extension objects are actually added to
the project. This checks that the environnment variable $AVMODTMR has been set
in the operating system This variable contains the path to the AVMODTMR i ni
file and should be set by the systenms adninistrator. The ini file is |ooked
for (using the path inidicated by $AVMODTMR) and if it is not found, then it
is created by this script. The user the user is first pronpted for a | ocation
where to wite the ini file (should be in the folder where the $AVMODTMR i s
set to or will be set to subsequently) then for these three paths: 1. the
| egends folder, 2. the images folder, and 3. the MODTMR execut abl e fol der
Fromthis the ini fileis witten, and the next tine the extension is | oaded,

his script will again try to locate it. Only when the 3 paths can be

verified in this script will the |oading of the extension proceed. Al so, the
gl obal variable for the Tine Unit Dictionary is created, as well as the splash
screen i s displayed.

- = e e e = = m e m a a e e e =

0123456789012345678901234567890123456789012345678901234567890123456789012345678

t heAvMODTMR_i ni Fi |l eName = NI L
"l ook for AVMODTMR. ini file in $AVMODTMR
"try locating $AVMODTMR:
t heAVMODTMRPat h = Syst em Get EnvVar (" AVMODTMR")
if (theAYMODTMRPath = NIL) then 'the env var wasn't set, but AVMODTMR.ini may
still exist
MsgBox. War ni ng("the AVMODTMR environnent variable has not been set. Set it
pointing to "+
"the location of the folders "+"l egends". Quote+" and "+"i nages". Quote ++
"(ie. c:\..\tnr-gui\) to avoid being pronpted again next time you |l oad "+

"t he AvMODTMR ext ension", "")
t heAvMODTMR i ni Fil eNane = Fil eDi al og. Show("*.ini", "AYMODIMR ini File"
"Click 'Cancel' if none found")

if (theAvMODTMR ini FileName = NIL) then

46



t heAvMODTMR i ni Fi | eName = Fi |l eDi al og. Put (" $HOVE\ AvMODTMR. i ni ". AsFi | eNane,

"*.ini ||’ ||||)
end
if (theAvMODTMR_ i ni FileNane = NIL) then

MsgBox. Error ("A Path for the AvMODTMR ini file nmust be given",

Ext ensi on")
Return N L

end

t heAVMODTMRPat h = Syst em Set EnvVar (" AVMODTMR',
t heAvMODTMR i ni Fi | eName. ReturnDi r. AsStri ng)
el se

"try to get ini file in $AVMODTMR

t heAvMODTMR i ni Fi | eNane = " $AVMODTMR\ AvMODTMVR. i ni ". AsFi | eNane
end

LegendPat hOK = FALSE

| magePat hOK = FALSE

ExePat hOK = FALSE

if (theAvMODTMR i ni Fil eNane. | sFile) then

'get the paths and parse its values into variabl es:

"Can Not

Load

t heAvMODTMRI ni Fi l e = LineFil e. Make(t heAvMODTMR i ni Fi | eNane, #FI LE_PERM READ)

t hePat hLi neLi st = List. Make
t heAvMODTMRI ni Fi | e. Read(t hePat hLi neLi st, 3)
t heAvMODTMRI ni Fi | e. O ose
t heLegendPat h = t hePat hLi neLi st. Get (0). AsTokens("="). Get (1)
if ( theLegendPath. AsFileNane.lsDir ) then
LegendPat hOK = TRUE
_thelLegendPath = thelLegendPath
end
t hel mmgePat h = t hePat hLi neLi st. Get (1). AsTokens("=").Get (1)
if ( thelnmagePath. AsFileNane.lsDir ) then
| mmgePat hOK = TRUE
_thel nagePat h = t hel magePat h
end
t heExePat h = t hePat hLi neLi st. Get (2). AsTokens("=").Get (1)
if ( theExePath. AsFileNanme.lsDir ) then
ExePat hOK = TRUE
_theExePath = theExePath
end

end

i f (LegendPat hOK. Not) then

t heLegendFile = Fil eDi al og. Show("*.avl", "AvMODTMR Legend Fil e",

"Select a legend file")

if (theLegendFile = NIL) then
MsgBox. Error ("the AvVMODTMR | egends fol der does not exist",
"Can not | oad AvMODTMR Ext ensi on")
Return N L

el se
t heLegendPat h = thelLegendFile. ReturnbDir. AsString
_theLegendPath = t heLegendPat h

end

end

if (l1magePat hOK. Not) then
thel mageFil e = Fil eDi al og. Show("*.*", "AvMODTMR | mage File",
"Select an imge file")
if (thelmageFile = NI'L) then
MsgBox. Error ("t he AvVMODTMR i mages fol der does not exist",
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“Can not | oad AvMODTMR Ext ensi on")
Return NI L
el se
t hel magePath = thel mageFil e. ReturnDir. AsString
_thel nagePat h = t hel magePat h
end
end

if (ExePathOK. Not) then
t heExeFil e = Fil eDi al og. Show("*. exe", "MODTVMR Execut abl e",
"Sel ect the MODTMR exe file")
if (theExeFile = NIL) then
MsgBox. Error ("the MODTMR execut abl e does not exist",
"Can not | oad AvMODTMR Ext ension")
Return N L
el se
t heExePath = theExeFile. ReturnDir. AsString
_theExePat h = theExePath
end
end

if ( LegendPat hOK. Not or | magePat hOK. Not or ExePat hOK. Not ) then
‘re-wite AVMODTMR ini file
t heAvMODTMRI ni Fi l e = Li neFil e. Make(t heAvMODTMR_i ni Fi | eName, #FI LE_PERM WRI TE)
aLi neLi st = {"theLegendPat h="+t heLegendPat h, "t hel nagePat h="+t hel nagePat h,
"t heMODTMRexePat h="+t heExePat h}
t heAvMODTMRI ni Fi l e. Wi te(aLi neList, 3)
t heAvMODTMRI ni Fi | e. Ol ose
end

"Build the I'TMUNI dictionary and set as a global variable:
theTineUnitDict = Dictionary. Make(1)

t heTi meUni t Di ct . Add(" 0", "Undef i ned")
t heTi meUni t Di ct . Add(" 1", " Seconds")

t heTi meUni t Di ct. Add(" 2", "M nut es")

t heTi meUni t Di ct . Add(" 3", "Hours")

t heTi meUni t Di ct . Add(" 4", "Days")

t heTi meUni t Di ct. Add("5", " Years")

_theTimeUnitDict = theTi meUnitDict
' Show t he spl ash screen:
t hel mageFi | eNane = Fil eNane. Make(t hel magePat h. AsString + "\" +

"wat er _banner1.gif")
MsgBox. Banner (thel mageFil eName, 3, "ArcView MODTMR Ext ensi on")
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* Aut hor/ Sit e, Dat e, Event
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* Raul D. Patterson Phone: (305) 717-5865
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* Discl ai ner:
Al 't hough this program has been used by the U S. Geol ogical Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
mat eri al nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.
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Purpose: Called by the MODTMR Doc Activate script. Wites the paraneters
stored in the object tags of the regional and grid thenes to their respective
controls in the dialog.

' 01234567890123456789012345678901234567890123456789012345678901234567890123456789
theVi ew = SELF. Get (0)
t heMODTMR Dl g = SELF. Get (1)

t heLocTheneTypeFlag = "L"
t heLocThene = av.run("AvMODTMR. Get Gri dThene", {theVi ew, theLocThenmeTypeFl ag})

t heRegTheneTypeFlag = "R’
t heRegThene = av.run("AvMODTMR. Get Gri dThenme", {theVi ew, theRegThenmeTypeFl ag})

if ((theRegThene = NIL).Not) then

t heRegPar anLi st = t heRegThene. Get Obj ect Tag

MFNAMVE = t heRegPar anii st. Get (1)
if ((MFNAME = "").Not) then

t heMODTMR_DI g. Fi ndByNane( "t x| RegNaneFi | e") . Set Text ( MFNAME)
end

t heMODTMR_DI g. Fi ndByNane("t x|l RegGri dThene") . Updat e
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RegNLAY = theRegParanlLi st. Get (10)
i f ((RegNLAY = "").Not) then

t heMODTMR_DI g. Fi ndByNane( "t x| RegNLAY") . Set Text ( RegNLAY)
end

Regl TMUNI = t heRegPar anLi st . Get (11)
if ((Regl TMUNL = "").Not) then

t heMODTMR_DI g. Fi ndByNane("t x| Regl TMUNI ") . Set Text (Regl TMUNI )
end

RegNROW = t heRegPar anLi st. Get (12)
if ((RegNROW= "").Not) then

t heMODTMR _Dl g. Fi ndByNane( "t xI RegNROW ) . Set Text ( RegNROW
end

RegNCOL = t heRegPar anLi st. Get (13)
if ((RegNCOL = "").Not) then

t heMODTMR _Dl g. Fi ndByNane( "t xI RegNCOL") . Set Text ( RegNCQOL)
end

Regl SSFl ag = t heRegPar anii st. Get ( 14)
if (Regl SSFlag = 0) then

t heMODTMR_Dl g. Fi ndByNane("radRegTransi ent"). Sel ect
el seif (ReglSSFlag = 1) then

t heMODTMR_Dl g. Fi ndByNane( " r adRegSt eadySt at ") . Sel ect
end

RegNPER = t heRegPar anLi st . Get (15)
if ((RegNPER = "").Not) then

t heMODTMR_Dl g. Fi ndByNanme( "t xI RegNPER") . Set Text ( RegNPER)
end

theUnits = theRegParanLi st. Get (16)
if ((theUnits = "").Not) then

t heMODTMR_DI g. Fi ndByNane( "t xl Uni ts"). Set Text (t heUni ts)
end

t hePat hToFi | es = t heRegPar anli st. Cet (17)
if ((thePathToFiles = "").Not) then
t heMODTMR_DI g. Fi ndByNane( "t x| Pat hToFi | es") . Set Text (t hePat hToFi | es)
end
end

"Now, let's look at the local grid theme, if present, and fill its att's:

if ((theLocTheme = NIL).Not) then

t heLocPar anLi st = t heLocThene. Get Obj ect Tag
t heMODTMR _Dl g. Fi ndByNane( "t xl Local Gri dThene"). Updat e

t heRegGi dTheme = thelLocParanli st. Get (2)

if ((theRegGridThene = NIL).Not) then
' conti nuet heMODTMR Dl g. Fi ndByNane( "t x| RegNaneFi | e") . Set Text ( M-NAVME)

el seif ((theRegGi dThene. Get Vi ew = t heLocThene. Get Vi ew). Not) then
"issue warni ng because the view does not contain a regional grid thene
"IN FUTURE, PUT A MECHANI SM TO DEAL WTH THI'S, PREVENTI NG THE EXI STANCE
'"OF LOCAL GRID THEMES WO A REG GRI D THEME.
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el se
"do sonething el se
end

t heLMDSN = t heLocPar anLi st. Get ( 3)
if ((theLMDSN = "").Not) then

t heMODTMR_DI g. Fi ndByNane( "t x| Local NameFi | e") . Set Text (t heLNVDSN)
end

t heLMPRF = t heLocPar anLi st. Get (4)
if (theLMPRF = 0) then

t heMODTMR_DI g. Fi ndByNane("radAl | Packages") . Sel ect
el seif (Regl SSFlag = 1) then

t heMODTMR_DI g. Fi ndByNane("r adFHBPkgOnl y") . Sel ect
end

t heNROMN2 = t heLocParanLi st. Get (6)
if ((theNROA2 = "").Not) then

t heMODTVR_DI g. Fi ndByNane( "t xt NROA2r pt ") . Set Label ("No. of Rows: "+t heNROA2)
end

t heNCOL2 = t heLocParanLi st. Get (7)
if ((theNCOL2 = "").Not) then
t heMODTMR_DI g. Fi ndByNane( "t xt NCOL2rpt ") . Set Label ("No. of Columms: "+
t heNCOL2)
end

t hel TMUN2 = t heLocPar anli st. Get ( 8)
if ((thelTMUN2 = "").Not) then
cbxLocl TMUNI = t heMODTMR DI g. Fi ndByNanme(" cbxLocl TMUNI ")
"SET THE VALUE OF THIS AND MAKE I T THE VI SI BLE CHO CE:
end

t heXCRNR2num = t heLocPar anli st. Get (11) . AsNunber
t heXCRNR2num Set For mat (" d. dd")
t heXCRNR2 = t heXCRNR2num AsSt ri ng

if ((theXCRNR2 = "").Not) then
t heMODTMR_Dl g. Fi ndByNane( "t xt XCRNR2r pt ") . Set Label ("Origin X-coor: "+
t heXCRNR2)
end
t heYCRNR2num = t heLocPar anli st. Get (12) . AsNunber
t heYCRNR2num Set For mat (" d. dd")
t heYCRNR2 = t heYCRNR2num AsSt ri ng
if ((theYCRNR2 = "").Not) then
t heMODTMR_DI g. Fi ndByNane( "t xt YCRNR2r pt ") . Set Label ("Origin Y-coor: "+
t heYCRNR2)
end

t heANGL2num = t heLocPar anii st. Get (13) . AsNunber
t heANGL2num Set For mat (" d. dd")
t heANGL2 = t heANGL2num AsStri ng
if ((theANGE2 = "").Not) then
t heMODTMR_DI g. Fi ndByNane( "t xt ANGL2r pt"). Set Label ("Rotation: "+t heANGL2)
end

t heDELR2 = t helLocParanLi st. Get (14)
if ((theDELR2 = "").Not) then

t heMODTMR_DI g. Fi ndByNane( "t xt DELR2r pt ") . Set Label (" Row Hei ght: "+t heDELR2)
end

t heDELC2 = t helLocParanLi st. Get (15)
if ((theDELC2 = "").Not) then
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t heMODTMR_Dl g. Fi ndByNane( "t xt DELC2r pt") . Set Label (" Col umm W dth: "+t heDELC2)
end

t hel FHBUN = t heLocPar aniLi st. Get (16)
if ((thel FHBUN = NIL).Not) then

t heMODTMR_DI g. Fi ndByNane( "t xI | FHBUN") . Set Text (t hel FHBUN)
end

end
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* Raul D. Patterson Phone: (305) 717-5865
* U S. Geol ogical Survey - WRD FAX: (305) 717-5801
* 9100 NW36th St., Suite 109

* Mam , Florida 33178 USA Internet: rdpatter@sgs. gov
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*:::::::: s
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*

* Discl ai ner:
Al 't hough this program has been used by the U S. Geol ogical Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
mat eri al nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.

.. Purpose: Receives an angle Theta, a point theCenPt, and a nunber
theLength. Creates and returns a line oriented at an angle Theta, centered
at point theCenPt and of |ength thelLength.

123456789012345678901234567890123456789012345678901234567890123456789012345678

Theta = SELF. Get (0)

theCenPt = SELF. Get (1)

t heLength = SELF. Get (2)

t heHal f Length = thelLength / 2

t heDel taX = theHal fLength * Theta. Cos

theDel taY = theHal fLength * Theta. Sin

t heAxi al BegPt = (theCenPt. Get X - theDeltaX) @t heCenPt. GetY - theDeltay)
t heAxi al EndPt = (theCenPt. Get X + theDeltaX) @t heCenPt. GetY + theDeltay)
t heAxi al Li ne = Pol yLi ne. Make({{t heAxi al BegPt, theAxial EndPt}})

Ret ur n t heAxi al Li ne
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* Language: ArcVi ew Avenue o
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* Aut hor/ Sit e, Dat e, Event

K e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e - -
* Raul D. Patterson Phone: (305) 717-5865
* U S. Ceol ogical Survey - WRD FAX: (305) 717-5801
* 9100 NW36th St., Suite 109

* Mam , Florida 33178 USA Internet: rdpatter@sgs. gov
*

* oo ———-—————== s e ey
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* Di scl ai ner:
Al t hough this program has been used by the U S. Ceol ogi cal Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
material nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.

Pur pose: Receives the nunbers X1, X2, Theta, H and W X1, Y1 are the x
and y coordi nates of the Upper Left (UL) corner of a nodel grid; Theta is the
angle of orientation of the grid relative to the pos x-axis, and H Ware the
Hei ght (length of a colum) and Wdth (length of a row) of the grid. Conputes
the size and | ocation of the rectangle formng the edge of the grid and calls
the script ' ATMODTMR. Dr awTenpBox' to draw outline and origin of the grid.
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t heVi ew = av. Get Acti veDoc
t heG aphi cs = t heVi ew. Get G aphi cs

"CGet all sent argunents:
X1 = Self. Get(0)
Y1 = Self.Get(1)
Theta = SELF. Get (2)

Theta = Thet a. AsRadi ans
H = Sel f.Get(3)
W= SELF. Get (4)

"Create graphic origin point and add to view
theOrigin = Point. Make( X1, Y1)

'"Create graphic box and add to view
'create vertices:

Theta2 = Theta
X2 = X1 + (W Thet a2. Cos)
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Y2 = Y1 + (W Theta2. Sin)

Theta3 = Theta2 - (Nunber. GetPi/2)
X3 X2 + (H*Thet a3. Cos)
Y3 Y2 + (H*Theta3. Sin)

Thetad4 = Theta3 - (Number. GetPi/2)
X4 = X3 + (W Thet a4. Cos)
Y4 = Y3 + (W Thet a4. Si n)

"make box and add to view as a graphic:

t heBox = Pol ygon. Make( {{X1@1, X2@2, X3@3, X4@4}} )
"Call the script to drawit:

av. Run(" AvMODTMR. Dr awTenpBox", {theOrigin, theBox})

55



Frkkkkxkxxkkxk U S, CGeological Survey prelimnary conputer program ***x*x*kxkkx
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kkhkkkhkhkkhkkkkkkk*% AV'VG:)T'VR ,vakeLOCGrldThen-e kkhkkkhkhkkhkkkkkkk*%
kkhkhkkhkhkkhkhkhkhhkkhhkkhhkhhkhhdhhdhhdhdhhkhdhkhdhhdhhdhdhdhkhdhkhdhhdhdhdhdhddhkhdhhhkhhkhdhdhdhdhkdhkhhkhdxh*x*%x
* Language: ArcVi ew Avenue o
% o o s s s s s s s s 8 s s = 8 = = 8 8 = 8 = = 8 = = s s s s s s s s s s s s s s s s s s s s s o s s s s s ow s ow s s
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* Aut hor/ Sit e, Dat e, Event

K e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e - -
* Raul D. Patterson Phone: (305) 717-5865
* U S. Ceol ogical Survey - WRD FAX: (305) 717-5801
* 9100 NW36th St., Suite 109

* Mam , Florida 33178 USA Internet: rdpatter@sgs. gov
*

* oo ———-—————== s e ey
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* Di scl ai ner:
Al t hough this program has been used by the U S. Ceol ogi cal Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
material nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.

' .. Purpose: Receives the variables to discretize, orient, and position the

" local grid theme and then calls the script to Make grid w o rotation

" (AVMODTMR CreateGid), script to rotate grid if rotation <> 0

" (AvMODTMR. Rot ateGrid), popul ates the local grid parameter list (the local grid
' theme's obj. tag), and then creates the FHB thene.
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'Get paraneters sent:

t heX coor = SELF. CGet (0)
theY_coor = SELF. Cet (1)
theRotati on = SELF. Get (2)
t heNROW2 = SELF. Get (3)

t heDELR2 = SELF. Get (4)

t heNCOL2 = SELF. Get (5)
theDELC2 = SELF. Get (6)

t heVi ew = SELF. Get (7)
t heRegGi dTheme = SELF. Get (8)
t heFi | eNane = SELF. Get (9)

"get file name for the local grid if not NL:
if (theFileNane = NIL) then

t heDl gMODTMR = av. Fi ndDi al og(" AvMODTMR. DI gMODTVR")
t heQut Namre = t heDl gMODTMR. Fi ndByNane("t xl Local NaneFi | e"). Get Text
theDefaul t Fil eNane = (Fil eName. Get CWD. AsString +"\"+t heCQut Nane). AsFi | eNane
t heFil eNane = Fil eDi al og. Put (theDefaultFileNane, "*.shp",
"Save Qutput Local Gid")

if (theFileNane = NIL) then
MsgBox. War ni ng(" No Qut put Local Gid Shapefile specified”,

"Can Not Proceed")
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Return Nil

el seif ((theFileNane. AsString.Right(4) = ".shp”).Not) then
theFil eName = (theFil eNane. AsString + ".shp"). AsFi |l eNane

end

end

"create |local grid:
av. Run(" AvMODTMR. CreateGrid", {theX coor, theY_coor, theNRO/,
t heNCOL2, theDELR2, theDELC2,theFil eNane})
t heLocG i dThenme = Thene. Make(t heFi | eNane. AsStri ng. AsSr cNamne)
t heVi ew. AddThene(t heLocGr i dThene)
'set |egend:
t heLocGri dLegend = Legend. Make(#SYMBOL_FI LL)
t heLocGri dLegendFi | eNane = (_t heLegendPat h+"\ | ocgrid. avl"). AsFi | eNane
t heLocGri dLegend. Load(t heLocG i dLegendFi | eName, #LEGEND LOADTYPE ALL)
t heLocGri dThene. Set Legend(t heLocG i dLegend)
t heLocGri dThene. Set Vi si bl e( TRUE)

'rotate grid as well, if rotation is not O:
if (theRotation <> 0) then

av. Run(" AvMODTMR. Rot at eG'i d", {theLocG i dThene, theRotation})
end

"add the "FHB_L#" fields to the local grid theme, one for each of the n |ayers
"in the regional nodel:

aFieldList = {}

t heRegPar anlLi st = theRegGi dThene. Get Obj ect Tag

RegNLAY = t heRegPar anLi st. Get (10)

for each n in 1..RegNLAY. AsNunber
aFi el dName = "FHB L"+n. AsStri ng
aNewFi el d = Fi el d. Make (aFi el dNane, #FIELD LONG 1, 0)
aFi el dLi st . Add( aNewFi el d)

end

"Add FHB fiel ds:

theLocG i dFTab = theLocGi dThene. Get FTab

t heLocGri dFTab. Start Edi ti ngW t hRecovery

t heLocGri dFTab. AddFi el ds(aFi el dLi st)

t heLocGri dFTab. Fl ush

t heLocGri dFTab. St opEdi ti ngW t hRecover y( TRUE)

"create the FHB thene by cloning the local grid thene:
t heFHBThenme = thelLocG i dThene. C one
t heFHBThene. Set Nane(t heLocG i dThene. Get Nane++" FHB BCs")

'set | egend:

aFHBLegend = Legend. Make(#SYMBOL_FI LL)

t heFHBLegendFi | eNane = (_t heLegendPat h+"\ FHB. avl ") . AsFi | eNane
aFHBLegend. Load(t heFHBLegendFi | eNane, #LEGEND LOADTYPE_ALL)

t heFHBThen®e. Set Legend( aFHBLegend)

gString = "( [Row] = 1) or ([Row] = "+theNROA2. AsString+") or "+
"([Col] =1) or ([Col] = "+theNCOL2. AsString+" )"

t heFHBVTab = t heFHBThene. Get FTab

t heFHBVTab. Set Definition (qString)
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t heVi ew. AddThene(t heFHBThene)
t heFHBThene. Set Vi si bl e( TRUE)

'create and popul ate the param list for the local grid:
t heLocGri dObj Li st = List. Make

t heG i dThenmeType = "L"

Dl gMODTMR = av. Fi ndDi al og(" AvMODTMR. DI gMODTMR")

t heRegG i dTheme = theRegGi dTheme

LMDSN = DI gMODTMR. Fi ndByNane( "t x| Local NaneFi | e") . Get Text
t heLMPRFopt i on = DI gMODTMR. Fi ndByNane( " cpaLMPRF") . Cet Sel ect ed. CGet Label
if (theLMPRFoption = "FHB Package Only") then

LMPRF = "1"

el seif (theLMPRFoption = "All Packages") then
LMPRF = "0"

end

"Popul ate the LM. dictionary so all regional |ayers are used (as default):
RegLayCount = DI gMODTMR. Fi ndByNane( "t x| RegNLAY") . Cet Text . AsNunber
LM. = Dictionary. Make( RegLayCount)
for each i in 1..RegLayCount by 1

LM.. Add(i, 1) "All 1's since we start out with all the Reg | ayers.
end
NROV2 t heNROW2. AsSt ri ng

NCOL2 t heNCOL2. AsStri ng

| TMUN2t ext = DI gMODTMR. Fi ndByName( "t x| Regl TMUNI ") . Get Text

I TMUN2 = NI'L

for each i in 0..5
aTi neText Val ue = _theTineUnitDict. CGet(i.AsString)
if (aTineTextValue = | TMUN2t ext) then

| TMUN2 = i
br eak
end
end
XYFAC2 = 1. AsString
ICRNR2 = 1. AsString
XCRNR2 = theX_coor. Set Format ("d.dd"). AsString
YCRNR2 = theY_coor. Set Format ("d.dd").AsString
t heAngl e = av. Run("AvMODTMR. Ret ur nOt 0360Angl e", {theRotation})

ANGL2 = theAngl e. Set Format ("d. dd").AsString

DELR2 = t heDELR2. AsString
DELC2 = theDELC2. AsString
| FHBUN = NI L

t x| I FHBUN = DI gMODTMR. Fi ndByNane( "t x| | FHBUN")
if ((txl1FHBUN. Get Text = NIL).Not) then

| FHBUN = t x| | FHBUN. Get Text
end

theLocG i dbj List = {theGidTheneType, theFHBThene, theRegGi dThene,
LMDSN, LMPRF, LM., NROA2, NCOL2, | TMUNZ2, XYFAC2, |CRNR2, XCRNR2,
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YCRNR2, ANGL2, DELR2, DELC2, | FHBUN}

t heLocGri dThene. Set Obj ect Tag(t heLocG i dObj Li st)
av. Get Proj ect. Set Modi fi ed( TRUE)
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*

Frkxxkkxkxxkkx | S, Geol ogical Survey prelininary computer program **x*xxkkkkxk
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kkhkkkhkhkkhkkkhkkk*k*kx AV'VO:)T'VR ,vakeg-lentedBox kkhkkkhkhkkhkkkkkkk*%
kkhkhkkhkhkkhhkhkkhkhkkhhkkhhkkhhkhhdhhdhhkhhkhhkhdhhdhhdhhdhkhhkhdhkhdhhdhdhdhdhkddhdhdkhdhdhhd hdkhkhhkhhkhdhdxdxx%
* Language: ArcVi ew Avenue o
Aut hor/ Site, Dat e, Event
Raul D. Patterson Phone: (305) 717-5865
U S. Ceol ogical Survey - WRD FAX: (305) 717-5801
9100 NW36th St., Suite 109
Mam , Florida 33178 USA Internet: rdpatter@sgs. gov
Di scl ai mer:

Al t hough this program has been used by the U S. Ceol ogi cal Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
material nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.

Purpose: Receives the View, and the nunbers DELC and DELR.  Finds the
graphi cs naned "theLocal Pol ygon", and "theDirectionLine"” in the view
and then constructs a bounding rectangle that is circunscribed around the
Local Polygon and oriented in the direction of the Direction Line. Fromthe
rectangle it obtains the Upper Left corner of the nodel domain (ie. theX coor
and theY_coor), the number of columms, and rows (NCOL and NROW, and the
Rotati on angle (theRotation). The circunscribed rectangle al nost al ways
extends slightly beyond the bounds of the Local Pol ygon since the DELC and
DELR are constant and NROW and NCCL are integers.
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t heVi ew = SELF. Get (0)
DELC = SELF. Get (1)
DELR = SELF. Get (2)

theVi ew = av. Get Acti veDoc
t heG aphi cs = t heVi ew. Get G aphi cs

t heLocPol y
t heDi r Li ne

t heG aphi cs. Fi ndByNanme( "t heLocal Pol ygon") . Get Shape
t heG aphi cs. Fi ndByNane("t heDi recti onLi ne") . Get Shape

'"Get properties of poly to be used to construct lines:
t heLength = theLocPol y. Ret urnLengt h

t heHal f Length = theLength / 2

t heCenPt = thelLocPol y. Ret ur nCent er

"Get theDirLine's slope as a pos angle relative to the pos x-axis:
Thet aDeg = av. Run("AvMODTMR. Ret ur nAngl eNor mal i zed", {theDirLine})
Theta = Thet aDeg. AsRadi ans
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"Create Axial Line. Passes through centroid of theLocPoly and is of |ength
"equal to the Lengtheter of sane.
t heAxi al Li ne = av. Run(" AvMODTMR. MakeCent er edLi ne", {Theta, theCenPt, thelLength})

"Create Transverse Line. Perpendicular to Axial Line, through poly center and
'same length (eq. to poly Length).
'create begining point:
t heTransAngl e = Theta + (Nunber. Get Pi/ 2)
t heTransLi ne = av. Run(" AvMODTMR. MakeCent er edLi ne", {theTransAngl e, theCenPt
t heLengt h})
t heTransLi ne = theTransLine.Flip

"Create the Axial pair lines and the Transverse pair |ines:

t heAxi al Pair = av. Run("AvMODTMR. Ret ur nLi nesOf f set ToPol yBnd", {theLocPoly,
t heAxi al Li ne})

t heRi ght Li ne = theAxi al Pai r. Get (0)

theLeftLine = theAxial Pair. Get (1)

t heTransPair = av. Run(" AvyMODTMR. Ret ur nLi nesOf f set ToPol yBnd", {theLocPoly,
t heTr ansLi ne})

t heBackLi ne = theTransPair. Get (0)

theFrontLine = theTransPair. Get (1)

"Intersect lines to create points 1, 2, & 4 (defining the oriented boundi ng
"box around the poly, nunbered cl ockw se):

Pt1 = theLeftLine. Pointlntersection(theBackLine). AsList. Get(0)
Pt 2 = theFrontLine. Poi ntlntersection(theLeftLine).AsList. Get(0)
Pt 4 = theRi ght Li ne. Poi ntlntersection(theBackLi ne). AsLi st. Get(0)
theNCOL = (Pt1.Di stance(Pt2)/DELC). Ceiling

theNROW = (Pt 1. Di stance(Pt4)/DELR). Ceiling

theX coor = Pt1. GetX

theY coor = Pt1.GetY

t heRot ati on = Thet aDeg

Return {theNCOL, theNROW theX coor, theY_coor, theRotation}
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Frkkkkxkxxkkxk U S, CGeological Survey prelimnary conputer program ***x*x*kxkkx
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kkhkkkhkhkkhkkkkkkk*% AV'VG:)T'VR ,vbdlfy CreateLOCGrld kkhkkkhkhkkhkkhkkkk*kx
******************************************_************************************
** Language: ArcVi ew Avenue **
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* Aut hor/ Site, Dat e, Event
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* Raul D. Patterson Phone: (305) 717-5865
* U S. Ceol ogical Survey - WRD FAX: (305) 717-5801
* 9100 NW36th St., Suite 109

* Mam , Florida 33178 USA Internet: rdpatter@sgs. gov
*
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* Di scl ai ner:
Al t hough this program has been used by the U S. Ceol ogi cal Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
material nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.

" .. Purpose: receives the dialog and the active view, fromthe dialog it gets
" all the values stored in the text lines; fromthe active viewit gets the

" Regional grid thene and the Local Gid theme (if one exists). |If a Local

" grid theme exists, it nodifies it if its geonetry has been altered (ie.

" rotation change or re-discretizing); if one does not exist or if it does but
' its geonetry has been altered, then it is created, by calling the script

" "AvMODTMR. MakeLocG i dThene".
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t heVi ew = SELF. Get (0)
dl gDefi neLocGrid = SELF. Get (1)

"find local grid and regional grid:

t heLocGri dTypeFlag = "L"

t heLocGri dThemre = av. Run(" AvMODTMR. Get Gri dThene", {theView, thelLocGi dTypeFl ag})
theRegG i dTypeFlag = "R

t heRegGri dTherme = av. Run(" AvMODTMR. Get Gri dThene", {theView, theRegGi dTypeFl ag})

theX coorString = dl gDefineLocGid. Fi ndByName("t x| Xcoor"). Get Text

t heX _coor = theX coor String. AsNunber. Set Format ("d. dd")

theY_coor String = dl gDefineLocGid. Fi ndByName("t x| Ycoor"). Cet Text

t heY_coor = theY_coor String. AsNunber. Set Format ("d. dd")

theRotationString = dl gDefineLocGrid. Fi ndByNane("t x| Rotation") . Get Text
theRotation = theRotationString. AsNunber. Set For mat ("d. dd")

t heNROW2 = dl gDefi neLocG i d. Fi ndByNane( "t x| NROA2") . Get Text. AsNunber

t heDELR2 = dl gDefi neLocGri d. Fi ndByNanme("t x| DELR2") . Get Text . AsNunber . Set For -
mat (" d. dd")

62



t heNCOL2
t heDELC2
mat (" d. dd")

dl gDefi neLocGri d. Fi ndByNane( "t x| NCOL2") . Get Text . AsNunber
dl gDefi neLocGri d. Fi ndByNane( "t x|l DELC2") . Get Text . AsNunber . Set For -

if (theLocGidThenme = NIL) then
"then create it:
av. Run(" AvMODTMR. MakeLocGri dThene", {theX coor, theY_coor, theRotation,
t heNROA2, theDELR2, theNCOL2, theDELC2, theView, theRegGidThene,
NI L})
t heVi ew. I nval i dat e
Return N L
end

"run tests to find out what needs to be done (rotate/translate, regrid):
t heLocParanlLi st = theLocG i dTheme. Get Obj ect Tag

'"Check to see if regridding is necessary, if it is, then delete local grid &
"its FHB t hene:

Regri ddi ng = FALSE

t heO dNROM2 = t heLocPar anLi st. Get (6) . AsNurrber
t hed dNCOL2 = theLocParanLi st. Get (7). AsNurrber
t heO dDELR2 = t heLocPar anLi st. Get (14) . AsNunber. Set For mat ("d. dd")
t hed dDELC2 = thelLocParanLi st. Get (15). AsNunber. Set For mat ("d. dd")

Changel nNROA2
Changel nNCOL2
Changel nDELR2
Changel nDELC2

t heNROA2 - t hed dNROW2
theNCOL2 - thed dNCOL2
t heDELR2 - thed dDELR2
t heDELC2 - thed dDELC2

"Check if re-gridding is required, if yes, call AvMODTMR MakeLocG i dThene,
"sending it the new |ocal grid dinension paraneters:
i f ((Changel nNROA2 <> 0) or (Changel nNCOL2 <> 0) or (Changel nDELR2 <> 0) or
(Changel nDELC2 <> 0)) then
Regriddi ng = TRUE
end

"then it nmust be del eted and re-created:
if (Regridding) then

"get its file name before deleting the theme to re-use it:
theLocGridFil eNanme = theLocG i dThene. Get SrcNane. Get Fi | eNane

"delete the local thene, its FHB thene and their tables:
av. run(" AYMODTMR. Del et eLocGri dThenes", {theView, theLocG i dThene})

"recreate the local grid:
av. Run(" AvMODTMR. MakeLocGri dThene", {theX coor, theY_coor, theRotation,
t heNROW2, theDELR2, theNCOL2, theDELC2, theView, theRegGidThene,
t heLocG i dFi | eNange})
Return NI L
end

"regrid or rotate/translate, if necessary:

'"Check to see if there's been any change in origin |ocation or rotation:
t heCurrent X coor = thelLocParaniist. Get(11). AsNurber
t heCurrent Y_coor t heLocPar anlLi st . Get (12) . AsNunber
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if ((theCurrentX coor <> theX coor) or (theCurrentY_coor <> theY_coor)) then
"ie., translation required:
av. Run(" AvMODTMR. Transl ateG i d", {theLocGi dThenme, theX coor, theY_coor})
t heLocPar anii st. Set (11, theX coor. AsString)
t heLocPar anili st. Set (12, theY_coor. AsString)
t heLocGi dThene. Set Obj ect Tag(t heLocPar amnli st)
av. Get Proj ect. Set Modi fi ed( TRUE)
end

"Check to see if there's been any change in rotation:

theCurrent Rotati on = theLocParanii st. Get (13). AsNunber

if (theCurrentRotation <> theRotation) then
"ie., rotation required:
av. Run(" AvMODTMR. Rot at eGri d", {theLocG i dThene, theRotation})
t heAngl e = av. Run(" AvMODTMR. Ret ur nOt 0360Angl e", {theRotati on})
t heLocPar anii st. Set (13, theAngle. AsStri ng)
theLocGri dThemne. Set Obj ect Tag(t heLocPar anii st)
av. Get Proj ect. Set Modi fi ed( TRUE)

end
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* Aut hor/ Site, Dat e, Event
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* Raul D. Patterson Phone: (305) 717-5865
* U S. Geol ogical Survey - WRD FAX: (305) 717-5801
* 9100 NW36th St., Suite 109

* Mam , Florida 33178 USA Internet: rdpatter@sgs. gov
*

*:::::::: s
e e A R A S S R S
*

* Discl ai ner:
Al 't hough this program has been used by the U S. Geol ogical Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
mat eri al nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.

.. Purpose: launched by button in view GUI, this script opens the MODTMR
dialog. It first checks that the project has been saved and pronpts user to
do so if it has not. Then, it searches for the regional grid thene in the
view, and pronpts the user to add it with a browse window if there isn't one.
Regional Gid thene is added to the viewwith a pre-defined | egend, its
object tag is initialized with the paranmeter list, and the paraneter list is
filled with enpty values that are place-holders, except for a few basic
geonetry information that is determned fromthe thene itself by calling
"AVMODTMR Get Gri dGeonetry'. Finally, the ' AvMODTMR LoadPar anifoDi al og' is
called to load the paraneters to the dial og.
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t heVi ew = av. Get Acti veDoc

' Mbke sure the project has been saved:
t hePr o] ect HasBeenSaved = TRUE
if (av.GetProject.GetFileName = NIL) then
t hePr o] ect HasBeenSaved = FALSE
av. Run(" Proj ect. Save", {})
t heProj ect Fil eName = av. Get Proj ect. Get Fi | eNane
if (theProjectFileNane = NIL) then
MsgBox. Error (" You can not continue unless you save the project first", "")
Return N L
end
end

Ther el sAG i dTheneAl ready = FALSE
for each T in theVi ew Get Thenes
if ((T.CetojectTag.Is(List)) and (T. Get Cbject Tag. Get(0) = "R')) then
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Ther el sAG i dThenmeAl ready = TRUE
br eak
end
end

Dl gMODTMR = av. Fi ndDi al og(" AvMODTMR. DI gMODTMR")

if (Therel sAG i dTheneAl ready. Not) then

LoadExi sti ngRegG i dTheme = MsgBox. YesNo("Wul d you like to add a Regional "+
"Gid thenme?", "No Regional Gid Thene in View', TRUE)

i f (LoadExistingRegGi dThene) then
t heRegGi dTheneFi | eNane = Fil eDi al og. Show ("*.shp", "ArcVi ew Shapefile",

"Sel ect the Regional Gid Thene")

t heRegG i dThemeSrcNane = SrcName. Make(t heRegG i dThenmeFi | eName. AsStri ng)
t heRegGi dThenme = Thene. Make(t heRegG i dThenmeSr cNane)

"Initialize the object tag of the local grid thene:
theLocGri dObj Li st = List. Make
theGi dTheneType = "R’

VENAMVE = " "
XYFAC1 = 1
ICRNRL = 1

regG i dGeonPar anii st = av. Run("AvMODTMR. Get Gi dGeonetry", {theRegG i dThene})

XCRNR1

YCRNR1L

ANGL1

XXCBC

XXHED = ""

Usedl UNITS = ""

RegNLAY = ""

Regl TMUNI

RegNROW = ""

RegNCOL = "*"

thel SSFlag = ""

RegNPER = ""

theUnits = ""

t hePat hToFiles = ""

t heRegPar anii st = {theGidThemeType, MNAME, XYFACL, |CRNR1, XCRNR1,
YCRNRL, ANGL1, XXCBC, XXHED, Usedl UNITS, RegNLAY, Regl TMUNI, RegNROW
RegNCOL, thel SSFl ag, RegNPER, theUnits, thePathToFil es}

regG i dGeonPar anii st. Get (0)
regG i dGeonPar anii st. Get (1)
regG i dGeonPar anii st . Get (2)

t heRegG i dThemne. Set Obj ect Tag(t heRegPar anlLi st)

t heVi ew. AddThene(t heRegGri dThene)
t heRegG i dThene. Set Vi si bl e( TRUE)
t heRegGi dThenmeLegend = Legend. Make(#SYMBOL_FI LL)

theRegG i dAVL = (_t heLegendPat h+"\reggri d. avl"). AsFi | eName

t heRegGi dThenelLegend. Load( theRegGi dAVL , #LEGEND LOADTYPE ALL)
t heRegGri dThene. Set Legend(t heRegG i dThenelLegend)

t heRegGri dThene. Updat eLegend

theVi ew. | nval i dat e

av. Get Proj ect. Set Modi fi ed( TRUE)

"CLEAR UP ALL CONTRCLS BECAUSE IT'S A NEW TMR VI EW

t heText Li neControls = D gMODTMR. Fi ndByCl ass( Text Li ne)
for each aControl in theTextLineControls
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aControl . Set Text ("")
end

el se
MsgBox. | nfo("No regional grid theme, no AvMODTMR',
"Can Not Continue Wthout a Regional Gid Theme")
return N L
end
el se
t heControls = Dl gMODTMR. Fi ndByd ass( Control)
for each aControl in theControls
aContr ol . Set Enabl ed( TRUE)
end
av. run(" AvMODTMR. LoadPar anTToDi al og", {theView, D gMODTVR})
end

" UPDATE SCRI PTS TO LAUNCH:
Dl gMODTMR. Fi ndByNane( " cbxLocl TMUNI ") . Updat e

"Update the Reg Grid thenme text line:
Dl gMODTMR. Fi ndByNane( "t x| RegG i dThene") . Updat e

"Update the Local Gid theme text line:
Dl gMODTMR. Fi ndByNane( "t x| Local Gri dThenme") . Updat e

Dl gMODTMR. Updat e
DI gMODTMVR. Open
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*
*
* Raul D. Patterson

* U S. Ceol ogical Survey - VWRD
* 9100 NW36th St., Suite 109

* Mam , Florida 33178 USA

*

* Di sclai nmer:

connection therewth.

degrees CCW from pos-X axis.

t heAngl e = SELF. Get (0)
if (theAngle.Abs > 360) then

t heAngl e = t heAngl e. Mod( 360)
end
if (theAngle < 0) then

t heAngle = 360 + theAngle
end

Return theAngl e
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* Language: ArcVi ew Avenue o
% o o s s s s s s s s 8 s s = 8 = = 8 8 = 8 = = 8 = = s s s s s s s s s s s s s s s s s s s s s o s s s s s ow s ow s s
IIIIIIIIIIIIIIIIII I i iy

Phone: (305) 717-5865

FAX: (305) 717-5801

Internet: rdpatter@sgs. gov

Al t hough this program has been used by the U S. Ceol ogi cal Survey,
no warranty, expressed or inplied,
accuracy and functioning of the program and rel ated program
material nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in

is made by the USGS as to the

Pur pose: receives an angle in degrees and returns the angle expressed as
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% e« e @ @ @ @ @ @ @ = s s s s s s s 88 s s s 88 8 88 s 88 88 8 88 8 88 8 88 88 8 8 8 8 8 8 8 8 8 8 8 8 8 8 =3 # s s 8 8 @8 @8 @ @ @ @ @ @ @ @ @ @ @ @ @ @ @@ w@#Da
I I I i i i il iy
* Aut hor/ Sit e, Dat e, Event

K e e e e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e - -
* Raul D. Patterson Phone: (305) 717-5865
* U S. Geol ogical Survey - WRD FAX: (305) 717-5801
* 9100 NW36th St., Suite 109

* Mam , Florida 33178 USA Internet: rdpatter@sgs. gov
*

*:::::::: s
N S
*

* Discl ai ner:
Al 't hough this program has been used by the U S. Geol ogical Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
mat eri al nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.

Pur pose: receives the attribute table of a grid (polygonal) thene, and
returns the cell with the sequence nunber given by the argunent "theCel | No"
NOTE: the field "Segnunt is hardcode in this script and so it nust be in the
attribute table. This should contain the sequential nunbering of the cel
ids, which customarily start with 1 at Row 1, Col 1, increnent through the
cells of the row and then begin at Col 1 of the next row, and so on
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theVTab = SELF. Get (0)
theCel | No = SELF. Get (1)

t heSegnunFl d = t heVTab. Fi ndFi el d(" Seqnunt')

t heShapeFl d = theVTab. Fi ndFi el d(" Shape")

theCell = NL

for each aRow in theVTab
t heSegnum = t heVTab. Ret ur nval ue(t heSeqnunf¥l d, aRow)
if (theSegnum = theCell No) then

theCel |l = theVTab. Ret urnVal ue(t heShapeFl d, aRow)
br eak
end
end
if (theCell = NL) then

MsgBox. Error("No such cell found in the grid thene", "Terminating")
Return Nil

el se
Ret urn t heCel

end
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* k k%
* k k%
* k k%
* k k%

* Di

t heDi

t heBe
t heEn

Hp =

"Acco

*rkxxkkxkx ) S, Geol ogical Survey prelininary conmputer program **x*x**xkkxk

EIE R I I I R I R R R I I I R I I R R R R I I R R I R I I R R R I R I R R O

*okokokokokokok ok AvMODTMR. Ret ur nAngl eNor mal i zed Fokkkokkkokkokokok ok

EIE IR I I I I I S R R I I I I R I R R I R I R R I R I I R R I I O O R R I O

Language: ArcVi ew Avenue o

Raul D. Patterson Phone: (305) 717-5865
U S. Ceol ogical Survey - WRD FAX: (305) 717-5801
9100 NW36th St., Suite 109

Mam , Florida 33178 USA Internet: rdpatter@sgs. gov

scl ai mer:
Al t hough this program has been used by the U S. Ceol ogi cal Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
material nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.

Purpose: takes in a line and returns the angle it nmakes with the positive

X-axi s.
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rLine = SELF. Get (0)

ght
dpPt

= t heDirLi ne. Al ong(0)
= t heDir Li ne. Al ong(100)
t heBegPt . Get X
t heBegPt . Get Y
t heEndPt . Get X
t heEndPt . Get Y
t heDi rLi ne. ReturnLength

unt for angles of 0, 90, 180, and 270:

if (YL =Y2) then

i f

(X1 < X2) then

ThetaDeg = 0

els

eif (X1 > X2) then

Thet aDeg = 180

end
Ret
end

urn Thet aDeg

if (XL = X2) then

if

Thet aDeg

els

Thet aDeg

end

(Y1 < Y2) then

90

Y2) then
270

eif (Y1

v i
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Ret urn Thet aDeg

end

Adj = X2 - X1
Opp = Y2 - Y1
CosPhi = Adj/ Hyp
Si nPhi = Opp/ Hyp
TanPhi = Opp/ Adj
Theta = NIL

if ((SinPhi > 0) and (CosPhi > 0)) then
Phi = Si nPhi.ASi n
Theta = Phi

elseif ((SinPhi > 0) and (CosPhi < 0)) then
Phi = Si nPhi.ASi n
Theta = (Nunber. GetPi) - Phi

elseif ((SinPhi < 0) and (CosPhi < 0)) then
Phi = TanPhi . ATan
Theta = (Nunber. GetPi) + Phi

elseif ((SinPhi < 0) and (CosPhi > 0)) then
Phi = CosPhi . ACos
Theta = (2 * Nunber.GetPi) - Phi

end

Thet aDeg = Theta * (180/ Nunber. Get Pi)

Ret urn Thet aDeg
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ok ok ok ok ok ok ok ok ok ok k AvMODTMR. Ret ur nLi nesOf f set ToPol yBnd ok k ok ok ko ok ok k
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* Language: ArcVi ew Avenue o
% o o s s s s s s s s 8 s s = 8 = = 8 8 = 8 = = 8 = = s s s s s s s s s s s s s s s s s s s s s o s s s s s ow s ow s s
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* Aut hor/ Site, Dat e, Event

K e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e - -
* Raul D. Patterson Phone: (305) 717-5865
* U S. Ceol ogical Survey - WRD FAX: (305) 717-5801
* 9100 NW36th St., Suite 109

* Mam , Florida 33178 USA Internet: rdpatter@sgs. gov
*

* oo ———-—————== s e ey
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* Di scl ai ner:
Al t hough this program has been used by the U S. Ceol ogi cal Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
material nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.

Pur pose: receives the 'Local Polygon' and the 'Direction Line', and returns
lines parallel to the Direction Line, and tangent to the Local Pol ygon.
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t heLocPol y
t heDi r Li ne

SELF. Get (0)
SELF. Get (1)

"Find the farthest pt on the right and left sides:
theLeft MaxDist = 0
theRi ght MaxDist = 0
for each nin 0..100 by 0.1
t hePoi nt Al ongPoly = theLocPol y. Al ong(n)
theDist = -1 * theDirLine.QeryPoint Di stance(thePoi nt Al ongPol y, 1)
if (theDist > 0) then
if (theDist > theRi ght MaxDi st) then
t heRi ght MaxDi st = t heDi st
end
el se
if (theDist < theLeftMaxDist) then
t heLef t MaxDi st = thebDi st
end
end
end

t heRi ghtLine = theDirLine. ReturnOfset (theRi ght MaxDi st)
theLeftLine = theDirLine.ReturnOfset(thelLeftMaxDist)

t heLi nePair = {theRi ghtLine, theLeftLine}

Return theLi nePair
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** Language: ArcVi ew Avenue **
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* Aut hor/ Sit e, Dat e, Event

K e e e e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e - -
* Raul D. Patterson Phone: (305) 717-5865
* U S. Geol ogical Survey - WRD FAX: (305) 717-5801
* 9100 NW36th St., Suite 109

* Mam , Florida 33178 USA Internet: rdpatter@sgs. gov
*

*:::::::: s
e e A R A S S R S
*

* Discl ai ner:
Al 't hough this program has been used by the U S. Geol ogical Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
mat eri al nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.

*
T S S A A S S e A e I
*:::::::: s
---VERSION 1.0 AVMODTMR 11MAY2001 9: 19 AM

Pur pose: receives a Cell, the Attribute Table of the Gid Thenme, and a

' distance (theM nDist) and returns the lone vertex in the Cell, which is the
' vertex that is not touching any other cells.
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theCel |l = SELF. Get(0)
t heVTab = SELF. Get (1)
theM nDi st = SELF. Get (2)

theMnDist =1
t heShapeFl d = t heVTab. Fi ndFi el d(" Shape")

t heLi st Of Vertices = theCell.AsMil ti Poi nt. AsLi st
t heLoneVertex = N L
t heThreshDi st = theM nDi st/ 2
aCount O Touches = 0
for each aVert in theListCOfVertices
for each aRec in theVTab
aCel |l = theVTab. Ret urnVal ue(t heShapeFl d, aRec)
if (aVert.Distance(aCell) < theThreshDist) then
aCount & Touches = aCount Of Touches + 1
end
i f (aCount Of Touches > 1) then
aCount O Touches = 0
br eak
end
end
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i f (aCount Of Touches = 1) then
t heLoneVertex = aVert
br eak
end
end

if (theLoneVertex = NIL) then

MsgBox. Error("No | one vertex found", "Term nating")
Return Nil

el se
Return theLoneVert ex

end
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*kkhkkkhkkkhkkkkkkk*k AV'VODTNR RotateG-Id *kkhkkkhkhkkhkhkkhkkkhkkk*k*x
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* Aut hor/ Site, Dat e, Event

K e e e e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e - -
* Raul D. Patterson Phone: (305) 717-5865
* U S. Geol ogical Survey - WRD FAX: (305) 717-5801
* 9100 NW36th St., Suite 109

* Mam , Florida 33178 USA Internet: rdpatter@sgs. gov
*

*:::::::: s
e e A R A S S R S
*

* Discl ai ner:
Al 't hough this program has been used by the U S. Geol ogical Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
mat eri al nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.

Pur pose: Receives the grid thene to be rotated and a rotation angle.
otains the current rotation angle of the grid, as well as the x and y coor's
of the origin, by calling ' AMODTMR Get Gri dGeonetry'. Then, it conputes the
di fference between the angles and rotates each vertex of each cell by that
angle difference using the distance fromeach vertex to the origin as the
radi us of rotation, pivoted about the origin.
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theGidTheme = SELF. Get (0)
t heNewANGL = SELF. Get (1)

"Get theNewANGL to be fromO to 360:
i f (theNewANGL. Abs > 360) then

t heNewANGL = t heNewANGL. Mod( 360)
end
if (theNewANGL < 0) then

t heNewANGL = 360 + t heNewANGL
end

t heCurrent Param = av. Run ("AvMODTMR. Get Gri dGeonetry", {theGi dThene})

Xorigin
Yorigin

t heCurr ent Param Get (0) . AsNunber
t heCurrent Param Get (1) . AsNunber

t heCurrent ANGL = t heCurrent Param Get (2). AsNunber

"CGet theCurrent ANGL to be fromO to 360:
if (theCurrent ANGL. Abs > 360) then
t heCurrent ANGL = t heCurrent ANGL. Mbd( 360)
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end
if (theCurrent ANGL < 0) then

t heCurrent ANGL = 360 + theCurrent ANGL
end

"Cet the difference of the new and curr angl's to be bet. -180 & 180:
t heDel t aANGL = t heNewANGL - t heCurrent ANGL
if (theDeltaANGL > 180) then
t heDel t aANGL = t heDel taANG - 360
el seif (theDeltaANG < -180) then
t heDel t aANGL = t heDel t aANGL + 360
end
theFTab = theG i dThene. Get FTab
t heShapeF = t heFTab. Fi ndFi el d( " Shape")

t heSegnunt = t heFTab. Fi ndFi el d(" Seqnuni’)

t heFTab. Start Edi ti ngWt hRecovery

aTenpLi st = List. Make
total = theFTab. Get NunRecor ds
i =0
av. Showvsg ("Rotating Gid...")
for each aRec in theFTab
i =i +1
aTenplLi st. Enpty

Percent Done = (i / total)*100
av. Set St at us( Per cent Done)

aCell = theFTab. Ret urnVal ue(theShapeF, aRec)

aCel | . AsLi st

t heLi st Of Segnent s
t heLi st OF Segnment s. Get (0)

t heLi st OF Verti ces

for each aVertex in theListO Vertices

Xlworl d = aVertex. Get X
Yilworl d = aVertex. GetY
X1 Xlworld - Xorigin

Y1 Ylworld - Yorigin
r= ((X1"2) + (Y172)).Sqrt

if (r >0) then

Thetal = (Y1/X1). Atan
Thetal _deg = Thet al. AsDegr ees

' Make sure Thetal deg in deg CCW
if (XL <0) then

Thetal deg = Thetal deg + 180
end

Theta2_deg = Thetal _deg + theDeltaANGL

Thet a2 = Theta2_deg. AsRadi ans
X2 = r * (Theta2. Cos)
Y2 = r * (Theta2. Sin)

X2world = Xorigin + X2
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Y2world = Yorigin + Y2
aVert ex. Set X( X2wor | d)
aVertex. Set Y(Y2wor | d)
end
aTenpli st. Add(aVert ex)
end
aMovedCel | = Pol ygon. Make({aTenpList})
t heFTab. Set Val ue(t heShapeF, aRec, aMvedCell)

end

av. Showivsg("")
av. C ear St at us

t heFTab. St opEdi ti ngW t hRecover y( TRUE)
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% o o s s s s s s s s 8 s s = 8 = = 8 8 = 8 = = 8 = = s s s s s s s s s s s s s s s s s s s s s o s s s s s ow s ow s s
I EIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIiiiiiiiiiiiiiiiiiiiiiii
* Aut hor/ Site, Dat e, Event

K e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e - -
* Raul D. Patterson Phone: (305) 717-5865

* U S. Ceol ogical Survey - WRD FAX: (305) 717-5801

* 9100 NW36th St., Suite 109

* Mam , Florida 33178 USA Internet: rdpatter@sgs. gov

*

* Di scl ai ner:
Al t hough this program has been used by the U S. Ceol ogi cal Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
material nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.

Purpose: Sets the LML array. The LM.Dict is a dictionary that holds the
LML array information the LM.Dict has as many entries as there are layers in
the regi onal nodel. the regional nodel |ayer nunber is the key, and the val ue
is either O (notused in the local nodel) or 1 (used in local nodel). There
must be a continuous range of regional nodel |ayers selected, (i.e. the loca
nodel can consist of layers 2,3, and 4 of a 5 layer nodel, but it can not
consist of layers 1,2 and 4). This script sets the range of layers fromthe
regi onal nodel that will be used in the |ocal nodel by nodifying the LMDict.

0123456789012345678901234567890123456789012345678901234567890123456789012345678

t heLi st Box = av. Fi ndDi al og(" AvMODTMR. DI gLayers") . Fi ndByNane("| bxLayers")
t heNewLayer sUsed = t heLi st Box. Get Sel ecti on

'creates a tenp dictionary where to store values for the theLM.Dict, should the
user

'choose to override it:

aTenpLayUsedDi ct = Dictionary. Make(100)

for each alLay in thelListBox. GetLi st
aKey = alay. AsList. Get(1).AsNunber
aTenpLayUsedDi ct. Set (aKey, 1)

end

"make a list of the |ayers not being used, to assign theman LM val ue of O:
t heLayer sNot Used = t helLi st Box. Get Li st - theNewlLayersUsed

for each alLay in thelLayersNot Used
t heKey = alay. AsLi st. Get(1). AsNunber
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thevalue = 0
aTenpLayUsedDi ct. Set (t heKey, theVal ue)
end

"Conpare if any changes have taken place in the |ayers being used:

'Locate the Local grid thene:
t heVi ew = av. Get Acti veDoc
t heLocG i dThene = NI L
for each T in theVi ew. Get Thenes
if ((T.CetojectTag.Is(List)) and (T. Get Obj ect Tag. Get(0) = "L")) then
theLocGidThene = T
br eak
end
end

theLM.Di ct = theLocG i dThene. Get Obj ect Tag. CGet (5)

t heLays = theLM.Di ct. Ret ur nKeys
t heLays. Sort ( TRUE)
for each alLay in thelLays
t heCurrent Val ue = theLM.Di ct. Get (aLay)
t heNewval ue = aTenplLayUsedDi ct . Get (alLay)
if (theCurrentVal ue <> t heNewval ue) then
SaveChanges = MsgBox. YesNo("Keep changes to the |ayer selection?",
"The Layer Sel ection Has Changed", FALSE)
i f (SaveChanges) then
t heLMLDi ct = aTenpLayUsedDi ct
av. Get Proj ect. Set Mbdi fied (true)
end
aTenpLayUsedDi ct = Ni |
br eak
end
end

t heParanlLi st = theLocG i dThene. Get Obj ect Tag
t hePar anli st. Set (5, t heLM.Di ct)
t heLocGri dThene. Set Obj ect Tag(t hePar anli st)

aTenpLayUsedDi ct = Ni |
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AvMODTMR. Set Local Model PRocessi ngFl ag
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Survey prelimnary conputer program *****x*xxkxx
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kkhkkkkhkhkkkkhkkkk*k*x

* Di sclai nmer:

no warranty, expressed or

Al t hough this program has been used by the U S. Ceol ogi ca
i nplied,
accuracy and functioning of the program and rel ated program

** Language: ArcVi ew Avenue **
% o o s s s s s s s s 8 s s = 8 = = 8 8 = 8 = = 8 = = s s s s s s s s s s s s s s s s s s s s s o s s s s s ow s ow s s
I EIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIiiiiiiiiiiiiiiiiiiiiiii
* Aut hor/ Site, Dat e, Event

K e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e - -
* Raul D. Patterson Phone: (305) 717-5865

* U S. Ceol ogical Survey - WRD FAX: (305) 717-5801

* 9100 NW36th St., Suite 109

* Mam , Florida 33178 USA Internet: rdpatter@sgs. gov

*

* oo ———-—————== s e ey
% e e & & @ @ @ @ @ @ @ @ @ @ @ @ @ =8 8 s 8 8 8 8 8 8 8 8 8 8 8 8 88 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 83 # @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @@
R R R R R R R R R R R R R R R R

Sur vey,
is made by the USGS as to the

material nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.

*

L S A

K —— e

.. Purpose: sets the |ocal node
in the MODTMR input file that
MODFLOW packages (LMPRF = 0),
is stored in the object tag of the Loca

LMPRFFI agkW = SELF. Get (0)
theView = SELF. Get (1)
t heLocThene = SELF. Get (2)

LMPRF = NI'L
t heLocParanLi st = thelLocThene. Get Obj ect Tag
if (LMPRFFl agkW = "All") then
LMPRF = "0Q"
el sei f (LMPRFFl agkW = "FHB") then
LMPRF = "1"
end
t heLocPar anLi st. Set (4, LMPRF)

t heLocThene. Set hj ect Tag(t heLocPar anli st)
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processing flag (LMPRF),
i ndi cat es wet her
or just the FHB package (LMPRF = 1).

which is a flag used
MODTMR shoul d create al

The val ue
Gid thene as the 5th item
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FRrkxkxkxkxkx [J S, CGeological Survey prelimnary conputer program ** %%k

R R R R R SRS E R R R R EEEEEREEEEREEEREEEREEEEREEREEEREEEEEEREEEREERREEERE SRR EES

*kkhkkkhkkkhkkkkkkk*k AVN[]DTNRTI’&I’]S| ateG-Id *kkhkkkhkhkkhkhkkhkkkhkkk*k*x
EIE R I I I A S I I b I I R I I I I R I I I I I I I I I I I I I S I I b S R R I B R I R I I I
** Language: ArcVi ew Avenue **
% e« e @ @ @ @ @ @ @ = s s s s s s s 88 s s s 88 8 88 s 88 88 8 88 8 88 8 88 88 8 8 8 8 8 8 8 8 8 8 8 8 8 8 =3 # s s 8 8 @8 @8 @ @ @ @ @ @ @ @ @ @ @ @ @ @ @@ w@#Da
I I I i i i il iy
* Aut hor/ Sit e, Dat e, Event

K e e e e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e - -
* Raul D. Patterson Phone: (305) 717-5865
* U S. Geol ogical Survey - WRD FAX: (305) 717-5801
* 9100 NW36th St., Suite 109

* Mam , Florida 33178 USA Internet: rdpatter@sgs. gov
*

*:::::::: s
N S
*

* Discl ai ner:
Al 't hough this program has been used by the U S. Geol ogical Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
mat eri al nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.
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Pur pose: translates the grid fromits current position to one given by
it's new X coor and Y _coor. Receives the new X coor, the new Y_coor, and the
Local Grid thenme. The current origin X coor and Y_coor are obtained by
readi ng themoff the 12th and 13th position in the Local Gid Thene's object
tag. Then the difference between the X coor and the Y _coor of the new origin
and those of the current origin are subtracted to obtain offsets in the X and
Y directions. Each vertex of every cell is noved by these offsets, thereby
novi ng the grid.

0123456789012345678901234567890123456789012345678901234567890123456789012345678
t heLocal Gi dTheme = SELF. Get (0)

t heNewX coor = SELF. Get (1)

t heNewY_coor = SELF. Get (2)

"retrieve current val ues:

t heLocParanLi st = thelLocal Gi dThene. Get Obj ect Tag

t heCurrent X _coor t heLocPar anLi st . Get (11) . AsNunber
t heCurrent Y_coor t heLocPar anLi st . Get (12) . AsNunber

'"Find offset val ues:

t heDel t aX = t heNewX coor - theCurrent X coor
t heDel taY = t heNewY_coor - theCurrentY_coor
theFTab = thelLocal Gi dThene. Get FTab

t heShapeF = t heFTab. Fi ndFi el d(" Shape")

t heFTab. Start Edi ti ngWt hRecovery

aTenpLi st = List. Make
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total = theFTab. Get NunRecords
i =0
av. Showivsg ("Mwving Gid...")
for each aRec in theFTab

i =i + 1

aTenplLi st. Enpty

Percent Done = (i / total)*100
av. Set St at us( Per cent Done)

aCell = theFTab. ReturnVal ue(t heShapeF

aCel | . AsLi st
t heLi st Of Segnent s

t heLi st OF Segnent s
t heLi st Of Vertices

for each aVertex in theListOfVertices
aVertex. Move(theDeltaX, theDeltay)
aTenplLi st. Add(aVert ex)

end

aMovedCel I = Pol ygon. Make({aTenpLi st}

=)

t heFTab. Set Val ue(t heShapeF, aRec, aM
end

av. Showivsg("")
av. Cl ear St at us

t heFTab. St opEdi ti ngW t hRecover y( TRUE)

, aRec)

. Get (0)

)

vedCel 1)
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FRrkxkxkxkxkx [J S, CGeological Survey prelimnary conputer program ** %%k

R R R R R SRS E R R R R EEEEEREEEEREEEREEEREEEEREEREEEREEEEEEREEEREERREEERE SRR EES
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*x Language: ArcVi ew Avenue **
% e« e @ @ @ @ @ @ @ = s s s s s s s 88 s s s 88 8 88 s 88 88 8 88 8 88 8 88 88 8 8 8 8 8 8 8 8 8 8 8 8 8 8 =3 # s s 8 8 @8 @8 @ @ @ @ @ @ @ @ @ @ @ @ @ @ @@ w@#Da
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* Aut hor/ Site, Dat e, Event

K e e e e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e - -
* Raul D. Patterson Phone: (305) 717-5865
* U S. Geol ogical Survey - WRD FAX: (305) 717-5801
* 9100 NW36th St., Suite 109

* Mam , Florida 33178 USA Internet: rdpatter@sgs. gov
*

*:::::::: s
e e A R A S S R S
*

* Discl ai ner:
Al 't hough this program has been used by the U S. Geol ogical Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
mat eri al nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.

' .. Purpose: This script creates the extension, adding all scripts and dial ogs
' to the extension and then saving the extension to disk to create the file
" AVMODTMR. avx

0123456789012345678901234567890123456789012345678901234567890123456789012345678

AVMODTMRExt = Extensi on. Make(" $TEMP\ AvMODTMR. avx". AsFi | eNane, "ArcVi ew MODTMR "+
"Extension", av.FindScript("AYMODTMR Install"),
av. Fi ndScri pt ("AvMODTMR. Uni nstal I "), {"$AVBI N avdl og.dl|". AsFi | eNane})

AvMODTMREXt . Set About ("ArcView GU for the"+
" USGS' s MODTMR MODFLOW Tel escopi ¢ Mesh Refi nenent progrant)

AvMODTMREXt . Set Ext Version( 1)
AvMODTMREXt . Set LoadScri pt (av. Fi ndScri pt (" AvMODTMR. Load"))
AvMODTMREXt . Set UnLoadScri pt (av. Fi ndScri pt (" AvMODTMR. UnLoad"))

" Add Controls and Di al ogs:

"Add GUI buttons:
t heVi ewGUl Buttons = av. Fi ndGUI (" Vi ew') . Get Butt onBar . Get Control s
' 0123456789012345678901234567890123456789012345678901234567890123456789012345678

"Rk kkk

AvMODTMREXt . Add(t heVi ewGUI But t ons. Get (t heVi ewGUl But t ons. Count - 3))'1ST OBJECT

LR R

' Add di al ogs:
t heDl gMODTMR = av. Fi ndDoc(" AvMODTMR. DI gMODTMR") . Get Di al og

"Rk kkk
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AvVMODTMREXt . Add( t heDl gMODTMR) ' 2ND OBJECT

" %%k k%%

t heDl gLayers = av. Fi ndDoc(" AvMODTVR. Dl gLayers"). Get Di al og

LI

AvMODTMREXt . Add(t heDl gLayer s) ' 3RD OBJECT

LI

t heDl gEdi t Layer BCs = av. Fi ndDoc(" AvMODTMR. DI gEdi t Layer BCs") . Get Di al og

Tk k% k%

AvMODTMREXt . Add( t heDl gEdi t Layer BCs) ' 4TH OBJECT

Tk %k k%

t heDl gDef i neLocGrid = av. Fi ndDoc(" AvMODTMR. Dl gDef i neLocGri d") . Get Di al og

Tk k ok k%

AvMODTMREXt . Add(t heDl gDef i neLocGri d) '5TH OBJECT

Tk kk k%

theDl gLocGi dWz = av. Fi ndDoc(" AvMODTMR. DI gLocGi dW z") . Get Di al og

Tk k ok k%

AVMODTMREXt . Add( t heDl gLocGri dW z) ' 6TH OBJECT

Tk kk k%

" Add scripts:
for each aDoc in av. GetProject. Get Docs
if ((aDoc.l1s(SEd)) and (aDoc. Get Nane. Left (" AvMODTMR'. Count + 1) ="
AVMODTMR. ")) then
if (abDoc.|sConpiled) then
AvMODTMREXt . Add( aDoc. Get Scri pt)
el se
MsgBox. I nfo("the script" ++aDoc. Get Nanme++"is not conpil ed, extension not"+
" created", "")
aboc. Get W n. Open
Return Nil
end
end
end

AvMODTMREXt . Commi t
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Frkkkkxkxxkkxk U S, CGeological Survey prelimnary conputer program ***x*x*kxkkx
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kkhkkkhkhkkhkkkkkkk*% AVHDRD 'vake EXtenSI On kkhkkkhkhkkhkkkkkkk*%
kkhkhkkhkhkkhkhkhkhhkkhhkkhhkhhkhhdhhdhhdhdhhkhdhkhdhhdhhdhdhdhkhdhkhdhhdhdhdhdhddhkhdhhhkhhkhdhdhdhdhkdhkhhkhdxh*x*%x
** Language: ArcVi ew Avenue **
% o o s s s s s s s s 8 s s = 8 = = 8 8 = 8 = = 8 = = s s s s s s s s s s s s s s s s s s s s s o s s s s s ow s ow s s
I EIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIiiiiiiiiiiiiiiiiiiiiiii
* Aut hor/ Site, Dat e, Event

K e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e - -
* Raul D. Patterson Phone: (305) 717-5865
* U S. Ceol ogical Survey - WRD FAX: (305) 717-5801
* 9100 NW36th St., Suite 109

* Mam , Florida 33178 USA Internet: rdpatter@sgs. gov
*

* oo ———-—————== s e ey
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R R R R R R R R R R R R R R R R

* Di scl ai ner:
Al t hough this program has been used by the U S. Ceol ogi cal Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
material nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.

.. Purpose: This script creates the extension, adding all scripts and dial ogs
to the extension and then saving the extension to disk to create the file
avhdr d. avx

0123456789012345678901234567890123456789012345678901234567890123456789012345678

AvHDFExt = Ext ensi on. Make(" $TEMP\ AvHDRD. avx". AsFi | eNane,

"AvVHDRD Extension",
av. Fi ndScri pt ("AvHDRD. I nstal I "), av. FindScri pt("AvHDRD. Uni nstall"),
{"$AVBI N avdl og. dl | ". AsFi | eNang})

AvHDFEXt . Set Unl oadScri pt (av. Fi ndScri pt (" AvHDRD. UnLoad"))

AvHDFEXt . Set About ("AvVHDRD: ArcView GU for creating River and Drain MODFLOW "+

"input files fromdynam cally-segnented data")

AvHDFEXxt . Set Ext Version( 1 )

Add Control s and Di al ogs:

"Add QU controls:

theVi ew@J = av.FindGUJ ("View')

t heVi ewGUI Buttons = theVi ewGUl . Get Butt onBar . Get Control s

t heOpenButton = theVi ewGUJ Buttons. Get (t heVi ewGUl Buttons. Count - 3)
t heVi ewGUI MenuBar = t heVi ewGUl . Get MenuBar

t heMenu = theVi ewGUI MenuBar . Get Control s. Get (5)

t heChoi ce = theMenu. Get Controls. Get (1)

t heSpace = theMenu. Get Control s. Get (0)



T k%% k%%

AVHDFExt . Add(t heOpenBut t on) ' 1ST OBJECT

AvHDFEXxt . Add(t heSpace) ' 2RD OBJECT
AvHDFEXxt . Add(t heChoi ce) ' 3TH OBJECT
' Add di al ogs:

t heDl gAvHDF = av. Fi ndDoc(" DI gAvHDF") . Cet Di al og

"%k % k%

AVHDFEXt . Add( t heDi gAvHDF) ' 4TH OBJECT

" %%k %%

"Add scripts:
for each abDoc in av. GetProject. Get Docs
if ((aboc.ls(SEd)) and
(aboc. Get Name. Left (" AvHDRD'. Count + 1) = "AvHDRD.")) then
i f (aDoc.|sConpiled) then
AVHDFExt . Add( aDoc. Get Scri pt)

el se
MsgBox. I nfo("the script" ++aDoc. Get Nane++
"is not conpiled, extension not created", "")
aboc. Get W n. Open
Return Nil
end
end

end
AvHDFEXt . Add(av. Fi ndDoc(" VTab. Fi el dUni queLi st"). Get Scri pt)
AvHDFEXxt . Add(av. Fi ndDoc(" VTab. Get Fi el dM nMaxVal ues"). Get Scri pt)

AvHDFEXt . Conmi t
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** Language: ArcVi ew Avenue **
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* Aut hor/ Site, Dat e, Event
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* Raul D. Patterson Phone: (305) 717-5865

* U S. Ceol ogical Survey - WRD FAX: (305) 717-5801
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* Di scl ai ner:
Al t hough this program has been used by the U S. Ceol ogi cal Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
material nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.

Purpose: Builds a dictionary with keys that are canal names and val ues that
are lists of pairs (thenselves lists) of locations with their respective
val ues. Such a dictionary is property specific, for exanple, bottomw dth. It
is called by other scripts to obtain |ocations of property changes and also to
obt ai n val ues between property changes to interpolate them Receives the
Feature table of the event thenme for the property, the event field, which is
the field containing the canal or river identifier (name or id used in dynamc
segnentation), the location field, which is the field containing the
"position along" the canal or drain, the value field, which contains the val ue
of the property (actual bottom el evations) and a val ue called Canal Count. The
feature table has selected all the records that touch the grid. It is from
this selected set of records that the dictionary is built. Returns the
Locati on Value Pair Dictionary.

0123456789012345678901234567890123456789012345678901234567890123456789012345678

t heFTab = SELF. Get (0)
theEvent Fl d = SELF. Get (1)

t heLocFl d = SELF. Get (2)

t heval ueFl d = SELF. Get (3)

t heCanal Count = SELF. Get (4)
theProp = SELF. Get (5)

t heLocVal Pai rDi ct = Dictionary. Make(theCanal Count/ 15)

av. C ear Msg
av. Showvsg(" Assenbl i ng "+t heProp+" arrays")

t heRecTot al = t heFTab. Get NuntSel Recor ds



t heRecCounter = 0
for each aRec in theFTab. Get Sel ecti on

t heCanal Nane = t heFTab. Ret urnVal ue(t heEvent Fl d, aRec)
t hePosition = theFTab. Ret urnVal ue(t heLocFl d, aRec)
t heval ue = t heFTab. Ret urnVal ue(t heVal ueFl d, aRec)
t heCanal PropDat aLi st = thelLocVal PairDi ct. Get (t heCanal Nane)
i f (theCanal PropDataList = NIL) then
t heCanal PropDat aLi st = List. Make
end
t heCanal PropDat aLi st. Add({t hePosition, theVal ue})
t heLocVal Pai r Di ct . Add(t heCanal Narme, theCanal PropDat aLi st)

t heRecCounter = theRecCounter + 1
av. Set St at us( (t heRecCount er/t heRecTot al ) *100)
end

av. C ear St at us
av. C ear Msg

Ret urn t heLocVal PairDi ct
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* Di scl ai ner:
Al t hough this program has been used by the U S. Ceol ogi cal Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
material nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.

' .. Purpose: Called by the script 'AvHDRD. Mai nProcessor', it creates an event

' table which is subsequently added to the the view as an event thene. The

' event table looks Iike a River or Drain package, with the addition of the

' fields needed to nake it an event table. It creates the fields 'Nane', 'Fron,
" "To', 'Seqnum, '"Row , 'Col', 'Cond' (conductance), a bottomelevation field, a
" "Comment' field and a stage field in the case of rivers (RIV). The Cell Cana
' Dictionary (theCell CanalDict) is |ooped through to access each cell. Then

" each cell is looped through to access the canal (s) contained in it (individua
' Reaches), for each of which one record will be witten in the event table.

" Finally, a third |l oop accesses the segnment paraneter |ist and computes a

' conductance for each segnment (a Reach is broken up into Segments at the

' locations where any property changes). The segnent conductances are added for
' the reach (Ceg = C1 + C2 +...+ Cn) to obtain the conductance for the reach

' The paraneters (bottom w dth, sedinent K, stage, etc...) have values of -9999
" for missing data. |f any such segments are found the value entered for the

' reach will be -9999, and an entry will be nade into the ' Corments' field

" indicating the paranmeter(s) and over what interval (s) there was nissing data.
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RivOrDrn = SELF. Get (0)

t heCel | Canal Dict = SELF. Get (1)
theQut Fi | eNanme = SELF. Get (2)
NROW = SELF. Get ( 3)

NCOL = SELF. Get (4)

t heRout eTheneFl d = SELF. Get (5)
t heLocPreci sion = SELF. Get (6)
theLocWdth = SELF. Get (7)

t heval Preci si on = SELF. Get (8)
t heval Wdt h SELF. Get (9)

t heBEVal Fl d SELF. Get (10)



theRowFl d = SELF. Get (11)
theCol FId = SELF. Get (12)
t heSegnuntl d = SELF. Get (13)
if (RvODrn = "RIVER") then
t heSt ageval Fl d = SELF. Get ( 14)
end

t heVTab = VTab. MakeNew(t heQut Fi | eName, dBASE)
t heVTab. Start Edi ti ngWt hRecovery

t heNaneFl d =
t heFronFl d =

theToFl d = Fi el d. Make(" To", #FI ELD DOUBLE, thelLocWdth, thelLocPrecision)
t heQut VTabSegnuntl d = t heSegnun¥l d. Cl one
t heQut VTabRowFl d = t heRowFl d. Cl one

t heCQut VTabCol FI d = t heCol Fl d. d one

t heQut VTabSegnuntl d = t heSegnun¥l d. Cl one
t heCQut VTabBEVal FI d = t heBEVal Fl d. Cl one

t heRout eTheneFl| d. Cl one

t heConduct anceFl d = Fi el d. Make(" Cond", #FI ELD DOUBLE, 15, 3)

t heComment Fl d = Fi el d. Make(" Conment ", #FI ELD CHAR, 255, 0)
t heFl dLi st = {theNaneFl d, theFron¥ld, theToFld, theCQutVTabSegnuntld,
t heQut VTabRowFI d, t heCQut VTabCol Fl d, theConduct anceFl d,
t heQut VTabBEVal Fl d, theConmment FlI d}
if (RvODrn = "RIVER") then
t heQut VTabSt ageVal FI d = t heSt ageVal Fl d. Cl one
t heFl dLi st . Add(t heQut VTabSt ageVal Fl d)
t heFl dLi st. Shuf f1 e(t heQut VTabSt ageVal Fl d, 7)
end

t heVTab. AddFi el ds(t heFl dLi st)

'get the cell seqnumto sort by them
theCells = theCel | Canal Di ct. Ret ur nKeys

t heCel | s. Sort ( TRUE)

'get a count of reaches (for MXRIVR and | TMP):
NoCf Reaches = 0

for each aCell in theCells
theRow = (aCel | /NCOL). Cei l i ng
theCol = aCell - ((theRow - 1)*NCOL)
for each aCanal in theCell Canal Dict. Get(aCell)
t heReachError = ""
t heCondError = ""
t heStageError = ""
t heBEError = ""
NoCOf Reaches = NoOf Reaches + 1
"this gets all the info for a river or drain file record:
aCanal Name = aCanal . Get Nane
t heReachLength = 0
aSegSt gwWei ght edAccum = 0
aSegBEWi ght edAccum = 0
t heReachCond = 0
t heReachFrom = 99999999
t heReachTo = 0
for each aSegParanLi st in aCanal
aSegFrom = aSegPar anLi st. Get (0)
if (aSegFrom < theReachFrom then
t heReachFrom = aSegFrom

Fi el d. Make(" Fron', #FI ELD DOUBLE, thelLocW dth, thelLocPrecision)



end
aSegTo = aSegParanii st. Get (1)
if (aSegTo > theReachTo) then
t heReachTo = aSegTo
end
aSegLength = aSegTo - aSegFrom
t heReachLength = theReachLength + aSegLength
aSegK = aSegParanli st. Get (2)
if (aSegK = -9999) then
t heCondError = theCondError + "SK [" + aSegFrom AsString +
", " + aSegTo.AsString + "]; "
end
aSegBW = aSegPar anli st . Get ( 3)
if (aSegBW = -9999) then
t heCondError = theCondError + "BW[" + aSegFrom AsString +
", " + aSegTo.AsString + "]; "
end
aSegST = aSegPar anli st . Get (4)
if (aSegST = -9999) then
t heCondError = theCondError + "ST [" + aSegFrom AsString +
", " + aSegTo.AsString + "]; "
end
aSegBE = aSegPar anii st. Get (5)
if (aSegBE = -9999) then
theBEError = theBEError + "BE [" + aSegFrom AsString +
", " + aSegTo.AsString + "]; "
end
aSegBEWei ght ed = aSegBE * aSeglLength
aSegBEWei ght edAccum = aSegBEWi ght edAccum + aSegBEWei ght ed
if ((RvODrn) = "RIVER') then
aSegSt g = aSegPar anli st. Get (6)
if (aSegStg = -9999) then
theStageError = theStageError + "Stg [" + aSegFrom AsString +
", " + aSegTo.AsString + "]; "
end
aSegSt g\Wei ght ed = aSegStg * aSeglLength
aSegSt g\Wei ght edAccum = aSegSt gWei ght edAccum + aSegSt g\Wei ght ed

end

aSegCond = ( aSegK * aSegBW* aSeglLength ) / aSegST

t heReachCond = theReachCond + aSegCond '(Ceq = C1L + C2 + ... + Cn)
end

if (RvODrn = "RIVER") then
if (theStageError = "") then
t heReachSt age = aSegSt g\Wei ght edAccum t heReachLengt h
el se
t heReachSt age = -9999

end
end
if ((theCondError = "").Not) then
t heReachCond = -9999
end
if (theBEError = "") then
t heReachBE = aSegBEWi ght edAccunt t heReachLengt h
el se
t heReachBE = -9999
end

t heReachError = theStageError + theCondError + theBEError

' popul ate tabl e:



aNewRec = theVTab. AddRecord
t heVTab. Set Val ue(t heNaneFl d, aNewRec, aCanal Nane)
t heVTab. Set Val ue(t heFrontl d, aNewRec, theReachFron
t heVTab. Set Val ue(t heToFl d, aNewRec, theReachTo)
t heVTab. Set Val ue(t heQut VTabSeqnunFl d, aNewRec, aCell)
t heVTab. Set Val ue(t heQut VTabRowrl d, aNewRec, theRow)
t heVTab. Set Val ue(t heQut VTabCol FI d, aNewRec, theCol)
if (RvODrn = "RIVER") then
t heVTab. Set Val ue(t heQut VTabSt ageVal FI d, aNewRec, theReachSt age)
end
t heVTab. Set Val ue(t heQut VTabBEVal FI d, aNewRec, theReachBE)
t heVTab. Set Val ue(t heConduct anceFl d, aNewRec, theReachCond)
t heVTab. Set Val ue(t heConment Fl d, aNewRec, theReachError)

end
end

t heVTab. St opEdi ti ngW t hRecover y( TRUE)
Return {theVTab, theNanmeFld, theToFld, theFron¥ld}
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* Di scl ai ner:
Al t hough this program has been used by the U S. Ceol ogi cal Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
material nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.

Pur pose: Update script for the 'Gid Theme' drop-down list box. It
popul ates the control with the polygon thenmes in the view

0123456789012345678901234567890123456789012345678901234567890123456789012345678

t heVi ew = av. Get Acti veDoc
t heType = #FI ELD SHAPEPOLY
t hePol yThemes = av. Run(" AvHDRD. Fi ndFThenmesOf AType", {theView, theType})

SELF. Def i neFr onLi st (t hePol yThenes)
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* Di scl ai ner:

connection therewth.

Pur pose: Update script for the 'Route Thene' drop-down |i st
popul ates the control with the Route thenmes in the view.

t heVi ew = av. Get Acti veDoc
t heRout eThenes = {}

for each T in theVi ew Get Thenes
if (T.1s(FThene)) then
theSrc = T. Get SrcNane. Get SubNane. AsStri ng
if (theSrc = "*route*". AsPattern) then
t heRout eThenes. Add(T)
end
end
end

SELF. Def i neFronLi st (t heRout eThenes)
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* Mam , Florida 33178 USA Internet: rdpatter@sgs. gov
*

*:::::::: s
S

*

Al 't hough this program has been used by the U S. Geol ogical Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program

mat eri al nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in

box. It
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* Di scl ai ner:
Al t hough this program has been used by the U S. Ceol ogi cal Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
material nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.

.. Purpose: Checks which package was sel ected by the user for processing and
obtai ns the necessary paraneters input by the user in the main dialog and runs
the main processing script (AvVHDRD. Mai nProcessor). |If 'Wite package file'
option is checked, then call AvHDRD. WiteRi vDrnFil e.
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Dl gvain = SELF. GCet D al og
cpaPkgSel ecti ons = Dl gMai n. Fi ndByNane(" cpaPkgSel ecti ons")
RivOrDrn = cpaPkgSel ecti ons. Cet Sel ect ed. Get Label . UCase

if (RvODrn = "RIVER") then
| XXXCB = Dl ghai n. Fi ndByNane("txl| | Rl VCB") . Get Text
elseif (RvODrn = "DRAIN') then
| XXXCB = Dl ghhi n. Fi ndByNane("t x| | DRNCB") . Get Text
end
Pat hToFi | es = Dl gMai n. Fi ndByNane("t x| Pat hToFi | es"). Cet Text
Mai n. Fi ndByNanme( "t x| Root Nane") . Cet Text

Root Nanme = Dl
M nSeglLengt h

1Q

n
Dl gMai n. Fi ndByNane( "t xl M nSegLengt h") . Get Text . AsNumnber
Dl gMai n. Fi ndByNane(" cbxG i dThene") . Get Sel ecti on

theG i dTheme =
t heCanal Rt eThene = DI gMai n. Fi ndByNane(" cbxRout eThene") . Get Sel ecti on
t heRi vDr nTheme = Dl gMai n. Fi ndByNanme(" cbxC assi fy"). Get Sel ecti on
t heBEThenme = DI gMai n. Fi ndByNanme("cbxBottEl ev"). Get Sel ecti on
t heBWrhermre = DI gMai n. Fi ndByNane("cbxBottWd"). Get Sel ecti on
t heSedThi ckThene = DI gMai n. Fi ndByNane(" cbxSedThi ck"). Get Sel ecti on
t heSedKThene gMai n. Fi ndByNane (" cbxSedK") . Get Sel ecti on
|

if (RrvODrn = "RIVER") then
t heSt ageThene = DI gMai n. Fi ndByNane(" cbxSt age") . Get Sel ecti on
el se

12



t heSt ageThenme = NI L
end

theFil eNanme = Pat hToFiles + "\" + Root Nane

theArgList = {RivOrDrn, theFil eNane, M nSegLength, theGi dThene,
t heCanal Rt eThene, theRi vDrnThene, theBEThene, theBWhene, theSedThi ckThemne,
t heSedKTheme, theStageThene}

"run the Main processor, but return the pkg event VTab:
t hePkgEvent VTab = av. Run(" AvHDRD. Mai nProcessor", theArgList)

"if wite file checkbox is checked, wite out the package file:
if (D gMain.FindByNane("chkWiteFile").IsSel ected) then
av. Run(" AvHDRD. Wit eRi vDrnFi |l e",
{t hePkgEvent VTab, theFileName, RivOrDrn, |XXXCB})
end
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* Di scl ai ner:
Al t hough this program has been used by the U S. Ceol ogi cal Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
material nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.

' Purpose: Calls the script 'AvVHDRD. Get | XXXCB' to | ocate the Cell-by-Cell

" file unit nunber indicated in the existing drain file, since, presumably, the
' user may wish to use the sanme one for the new drain file. It is placed into
" the I XXXCB textline adjacent to it. |If the file is not found, then nothing

' happens and the user can enter any value into the text box.
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t xI | DRNCB = SELF. CGet Di al og. Fi ndByNane("t xI | DRNCB")
theCurrent No = t x| | DRNCB. Get Text
if (theCurrentNo = Nil) then
theCurrentNo = ""
end

t heFType = "DRN'

| DRNCB = av. Run("AvHDRD. CGet | XXXCB", {theFType, theCurrentNo})
t xI | DRNCB. Set Text (| DRNCB)
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* Discl ai ner:
Al 't hough this program has been used by the U S. Geol ogical Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
mat eri al nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.
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' Purpose: Calls the script ' AVHDRD. Get | XXXCB' to | ocate the Cell-by-Cell

" file unit nunber indicated in the existing river file, since, presumably, the
' user nay wish to use the same one for the newriver file. It is placed into
' the I XXXCB textline adjacent to it. |If the file is not found, then nothing

' happens and the user can enter any value into the text box.
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txI I RIVCB = SELF. Get Di al og. Fi ndByNane("t x| | Rl VCB")
theCurrent No = txl | Rl VCB. Get Text
if (theCurrentNo = Nil) then
theCurrentNo = ""
end

theFType = "R V"

| RIVCB = av. Run(" AvHDRD. Get | XXXCB", {theFType, theCurrentNo})
t x| | RI VCB. Set Text (| Rl VCB)
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* Di scl ai ner:
Al t hough this program has been used by the U S. Ceol ogi cal Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
material nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.

' .. Purpose: called by the update scripts of the theme drop-down |ist boxes
' 'Route Theme' and 'Grid Thene' to retrieve all the themes in the view
" (theView) of type "theType"

0123456789012345678901234567890123456789012345678901234567890123456789012345678

t heVi ew
t heType

SELF. Get (0)
SELF. Get (1)

t heFThemes = Li st. Make

for each T in theView Get Thenes
if (T.1s(FThenme)) then
if (T.CGetFTab. Fi ndFi el d(" Shape"). Get Type = theType) then
t heFThemes. Add(T)
end
end
end

Return t heFThenes
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* Raul D. Patterson Phone: (305) 717-5865
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* Mam , Florida 33178 USA Internet: rdpatter@sgs. gov
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* Discl ai ner:
Al 't hough this program has been used by the U S. Geol ogical Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
mat eri al nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.

Pur pose: determi nes whether free or fixed format is being used in the
input files for the sinulation.

0123456789012345678901234567890123456789012345678901234567890123456789012345678
t heNanmeFi | eNane = SELF. Get (0)
t heLi neLi st = List. Make
t heNaneFi | e = Li neFil e. Make(t heNaneFi | eNanme, #FI LE PERM READ)
t heNaneFi | e. Read(t heLi neLi st, 4)
t heNaneFi | e. C ose
t heOptions = thelLineList. Get(3).AsLi st
t heAnswer = "FI XED"
for each anOpt in theQptions
if (anOpt. UCase = "FREE") then
t heAnswer = "FREE"
Ret urn t heAnswer
end
end

Ret urn t heAnswer
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** Language:

kkhkkkkhkhkkkkhkkkk*k*x

ArcVi ew Avenue *x

Raul D. Patterson

9100 NW36th St., Suite 109
Mam , Florida 33178 USA

*
*
*
* U S. Ceol ogical Survey - VWRD
*
*
*

Phone: (305) 717-5865
FAX: (305) 717-5801

Internet: rdpatter@sgs. gov

* Di sclai nmer:

connection therewth.

Al t hough this program has been used by the U S. Ceol ogi cal Survey,
no warranty, expressed or
accuracy and functioning of the program and rel ated program
material nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in

inplied, is made by the USGS as to the

t heVi ew = SELF. Get (0)
t heDynSegThenes = {}

for each T in theVi ew. Get Thenes

if (T.GetSrcNane.|s(DynNane)) then

t heDynSegThenes. Add(T)
end
end

Return t heDynSegThenes

.. Purpose: called by the update scripts of the theme drop-down |ist boxes
of all the event thenes ('Cassify',
the dynamically segnented event thenes in the view (theView).

"Bottom Wdth', etc...) to retrieve all

0123456789012345678901234567890123456789012345678901234567890123456789012345678
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* Di scl ai ner:

connection therewth.

i near, continuous event thenme, and returns the Position field,
field, and the type (point or linear).

t heEvent Thene = SELF. Get (0)
t heDynNanme = theEvent Thene. Get Sr cNane

i f (theDynNane.|sPoint) then

theType = "Point"

t hePosFI d = t heDynNane. Get Measur eFi el d
el sei f (theDynNane. | sConti nuous) then

t hePosFl d = t heDynNane. Get FronFi el d

t heType = "Conti nuous"
end

t heEvent Fl d = t heDynNane. Get Event Rout el d

Return {thePosFl d, theEventFl d, theType}
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** Language: ArcVi ew Avenue **
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* Aut hor/ Sit e, Dat e, Event

K e e e e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e - -
* Raul D. Patterson Phone: (305) 717-5865
* U S. Geol ogical Survey - WRD FAX: (305) 717-5801
* 9100 NW36th St., Suite 109

* Mam , Florida 33178 USA Internet: rdpatter@sgs. gov
*

*:::::::: s
N S
*

Al 't hough this program has been used by the U S. Geol ogical Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program

mat eri al nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in

Pur pose: Determi nes whether the event thene is a point event thene or a

t he Event

0123456789012345678901234567890123456789012345678901234567890123456789012345678
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% o o s s s s s s s s 8 s s = 8 = = 8 8 = 8 = = 8 = = s s s s s s s s s s s s s s s s s s s s s o s s s s s ow s ow s s
I EIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIiiiiiiiiiiiiiiiiiiiiiii
* Aut hor/ Site, Dat e, Event
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* Raul D. Patterson Phone: (305) 717-5865
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* Di scl ai ner:
Al t hough this program has been used by the U S. Ceol ogi cal Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
material nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.

.. Purpose: receives the FType, which is either '"RIV or 'DRN and the current
nunber that is in the text line next to the package option button (it could

be blank) and it uses the nane file in the path to files and root nane to find
the nane of the FType file. Then it tries to open the FType file and retrieve
the unit number in the variable | DRNCB or | Rl VCB

0123456789012345678901234567890123456789012345678901234567890123456789012345678

t heFType = SELF. Get (0)
theCurrentNo = SELF. Get (1)

"get existing RV, DRN files:

D gAvHDF = av. Fi ndDi al og(" Dl gAvHDF")

t hePat hToFi | es = DI gAvHDF. Fi ndByNane( "t x| Pat hToFi | es") . Get Text

t heRoot Nane = DI gAvHDF. Fi ndByName( "t x| Root Nane") . Cet Text

t heNaneFi | eOnDi sk = (thePathToFiles + "\" + theRootNane + ".nanl').AsFi | eNane

if (theNameFileOnDisk = NIL) then
Return NI L
end

"initialize thePkgFil eNane:
t hePkgFi |l eName = NI L

t heLi nelLi st Li st. Make
t heNaneFi | e Li neFi | e. Make(t heNameFi | eOnDi sk, #FI LE PERM READ)
t heNaneFi | e. Read(t heLi neLi st, theNaneFile. Get Si ze)
for each aLine in theLinelLi st
theltenli st = aLine. AsLi st
if (theltenlist.Get(0) = theFType) then

"locate it in the nane file, if it exists..
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t hePkgFi | eNanme = theltenList. Get(2)
br eak
end
end
t heNaneFi | e. Cl ose

"at this point, if no Pkg File Nanme, then return nil w th nmessage:
if (thePkgFileNane = NIL) then
MsgBox. Warning("No file of type "+theFType+" indicated in name file "+
t heNaneFi | eOnDi sk. AsString, "")
Ret urn t heCurrent No
end

'open the package file and get the CBC Unit No.
t hePkgFi | eNane = (thePathToFiles + "\" + thePkgFil eNane). AsFi | eNane
if (thePkgFileNane.lsFile.Not) then
t hePkgFi | eNane = Fil eDi al og. Show("*. "+t heFType. LCase,
"* "+t heFType. LCase, "Locate the "+t heFType+" file")
if (thePkgFileNane = Nil) then
Return theCurrentNo ‘'return a blank string if pkg file not given
end
end

t hePkgFi | e = Li neFil e. Make(t hePkgFi | eNane, #FI LE_PERM READ)
t hePkgFi | e. Set Pos(0)

t helstLi ne = thePkgFil e. ReadEl t

| XXXCB = thelstLine.AsList. Get(1)

t hePkgFi | e. Cl ose

Ret ur n | XXXCB
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R I I I S R I R I I O R R R I I R R R I I I R R I O R I R I R R I R R

kkhkkkhkhkkhkkkkkkk*% AVHDRD|nsertBreakSAtChanges kkhkkkhkhkkhkkkkkkk*%
kkhkhkkhkhkkhkhkhkhhkkhhkkhhkhhkhhdhhdhhdhdhhkhdhkhdhhdhhdhdhdhkhdhkhdhhdhdhdhdhddhkhdhhhkhhkhdhdhdhdhkdhkhhkhdxh*x*%x
* Language: ArcVi ew Avenue o
% o o s s s s s s s s 8 s s = 8 = = 8 8 = 8 = = 8 = = s s s s s s s s s s s s s s s s s s s s s o s s s s s ow s ow s s
I EIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIiiiiiiiiiiiiiiiiiiiiiii
* Aut hor/ Sit e, Dat e, Event
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* Raul D. Patterson Phone: (305) 717-5865
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* Di scl ai ner:
Al t hough this program has been used by the U S. Ceol ogi cal Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
material nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.

Pur pose: Called by the Main Processing script (AvHDRD. Mai nProcessor) to
i nsert breaks at changes in canal properties in the cell-canal dictionary.
The | ocation where a property changes along the length of a reach (the
stretch of a canal within a given cell) is called a breakpoint. The cell-
canal dictionary has cell sequence nunbers as keys and lists of canals as
val ues. Each of these canals has a |list of breakpoint pairs, which define a
continuous stretch of canals where all properties are the sane (in the case
of continuously defined properties) or varying linearly between known val ues
(in the case of point-defined properties). The initial set of breakpoint
pairs for a reach are just the cell boundaries, where the canal crosses in

and out of the cell. When a canal is being processed, its existing breakpoint
pairs are checked agai nst the locations of the property's event |ocation-val ue
pair dictionary (theEventLocValPairbDict) for inclusion. If a location is

within a breakpoint pair, the breakpoint pair is split into two (2) breakpoint
pairs using the location to separate them Because changes in properties can
occur in different places for the various paraneters and no know edge of their
location is known until they are visited, this process is repeated for each
property. Accordingly, this script is executed once for each property.

0123456789012345678901234567890123456789012345678901234567890123456789012345678
t heCel | Canal Di ct = SELF. Get (0)
t heEvent LocVal Pai rDi ct = SELF. Get (1)
M nSeglLengt h = SELF. Get (2)
aNewCel | Canal Dict = Dictionary. Make(theCel | Canal Di ct. Get Si ze)
for each aCell in theCell Canal Di ct.ReturnkKeys '(ie. Segnum 156)
aListO Canals = theCell Canal Dict. Get(aCell) '(ie. lists {"C2", "Cl11"},

‘where "C2" = {{1000, 1250},
' {1500, 1649}})
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aNewLi st Of Canal s = Li st. Make
for each aCanal in aListOf Canals

aCanal Name = aCanal . Get Nane
"skip this canal altogether if no data for it in theEventLocVal PairDi ct

i f (theEventLocVal PairDict. Get(aCanal Nane) = NIL) then
aNewLi st OF BrkPnt Pai rLi sts = aCanal

el se
aNewLi st OF BrkPnt Pai rLi sts = List. Make
aNewLi st O Br kPnt Pai r Li st s. Set Nanme( aCanal Nane)

for each aBrkPntPair in aCanal

t heBegPos
t heEndPos

= aBrkPnt Pai r. Get (0)
= aBrkPntPair. Get (1)
"search for any prop changes in this range:
aTenpBr kPnt Li st = List. Make
for each alListOf LocVal Pairs in theEventLocVal PairDict. Get (aCanal Nane)
t heChangePos = alLi st Of LocVal Pai rs. Get (0)
if (((theChangePos - theBegPos) > M nSegLength) and
((theEndPos - theChangePos) > M nSegLength)) then
aTenpBr kPnt Li st . Add(t heChangePos)
end
end
i f (aTenpBrkPntList.Count = 0) then
aNewLi st OF Br kPnt Pai r Li st s. Add( aBr kPnt Pai r)
aTenmpBrkPnt Li st = Nil
el se
aCanal SegBr kPnt Li st = aTenpBrkPntLi st + aBrkPnt Pair
aCanal SegBr kPnt Li st. Sort ( TRUE)
for each i in 0..(aCanal SegBrkPntList.Count - 2)
aNewBegPos = aCanal SegBrkPntList. Get (i)
aNeweEndPos = aCanal SegBrkPntList. Get(i + 1)
aNewBr kPnt Pai r = {aNewBegPos, aNewEndPos}
aNewLi st Of Br kPnt Pai r Li st s. Add( aNewBr kPnt Pai r)
end
end
end 'aCanal SegBrkPntList now has all new pairs resulting fromthe
"splitting of the original pairs at the brk pnts.

end

aNewLi st Of Canal s. Add( aNewLi st O Br kPnt Pai r Li st s)
end
aNewCel | Canal Di ct. Add(aCel I, aNewLi st Of Canal s)

end
aCell CanalDict = NIL

Ret ur n aNewCel | Canal Di ct
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* Di scl ai ner:
Al t hough this program has been used by the U S. Ceol ogi cal Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
material nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.

.. Purpose: Install script is executed only when the extension is |oaded for
the first time in an ArcView session. Installs the dialog, dl gAvHDF, the
extension scripts, as well as the button and MODTMR nenu (if not already
present), and the 'River and Drain..."' choice for |aunching the dial og.

0123456789012345678901234567890123456789012345678901234567890123456789012345678

Install ONLY if there is an active project
if (av.CetProject = nil) then

return NIL
end

"Retrieve objects from extension:
t heProj ect = av. Get Proj ect

t heOpenButton = SELF. Get (0)
t heSpace = SELF. Get (1)
t heChoi ce = SELF. Cet (2)

"the project nust have a View GU:
theViewGUl = av. CGetProject.FindGUJ ("View')
if (theViewGJ = NL) then

Return NI L
end

"Install the open button:

t heVi ew@Jl Butt onBar = theVi ew@Ul . Get Butt onBar

t heVi ew@J Buttons = t heVi ewGUl Butt onBar. Get Control s
"Make it the last item

t hePl ace = t heVi ew@Jl Buttons. Count

24



t heVi ewGUl But t onBar . Add(t heOpenButton, thePl ace)

"now install nmenu choice and MODTMR nenu if not present:
t heVi ewMenuBar = t heVi ewGUl . Get MenuBar
t heMODTMRMeNU = t heVi ewenuBar . Fi ndByLabel (" MODTMR")
if (theMODTMRMeENnU = NIL) then
"add it:
t heW ndowMvenu = t heVi ewMenuBar . Fi ndByNane(" W ndow")
t hePl ace = t heVi ewMenuBar. Get Control s. Fi nd(t heW ndowienu) - 1
t heMenu = t heVi ewvenuBar . New(t hePl ace)
t heMenu. Set Label (" &MODTMR")
t heMenu. Add(t heChoi ce, 0)
el se
'"add a space and then it:
t heMODTMRMeNU. Add(t heSpace, 99)
t heMODTMRMENU. Add(t heChoi ce, 99)
end

t heVi ewGUI . Set Modi f i ed( TRUE)
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* Di scl ai ner:
Al t hough this program has been used by the U S. Ceol ogi cal Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
material nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.

" .. Purpose: Receives the following information as an argunent list: 1

" RvODn ("RRVER or 'DRAIN, a string indicating which package to create) ;

' 2. theFileNanme (the file name to use for the package input file, named by

' using the root nane of the sinulation and appending a .riv, or .drn); 3.

" MnSegLength (a length threshol d bel ow which segments will not be processed

" 'nor witten); 4. theGidThene ; 5. theCanal RteThene (the Route coverage thene
' of canal feaures); 6. theRi vDrnTheme (an event theme classifying the cana

' features as either River or Drain); 7. theBEThene (an event theme of bottom

' elevations for the rivers and drain features); 8. theBWhene (an event thene

" of bottomwi dth); 9. theSedThickTheme (an event theme of sediment thickness);
' 10. theSedKThene (event theme of sedinent K); 11. theStageThene (an event

" theme of stages). Builds a dictionary (a type of |ook-up array) that has

" cell seqnum as keys and as val ues naned lists of canal names (one for each

' canal that crosses the cell) with breakpoints and paraneter values. The event
" themes for the various conductance properties and stage may be defined as

" either linear or point. |If linear, they nust be defined as continuous events.
' The algorithmw |l detect fromthe event thene what type it is and interpolate
' accordingly. An event theme with the package information is created by

' calling ' AvHDRD. MakeEvent FronFi | e and added to the view. The event theme is

" named <root nane> xxx.dbf, where xxx is "riv" or "drn".

0123456789012345678901234567890123456789012345678901234567890123456789012345678
t heVi ew = av. Get Acti veDoc
t heMapDi spl ay = theVi ew. Get Di spl ay

RivODrn = SELF. Get (0)

theFil eName = SELF. Get (1)
M nSeglLengt h = SELF. Get (2)
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theG i dThene = SELF. Get (3)
t heCanal Rt eThene = SELF. Get (4)
t heRi vDr nThene = SELF. Get (5)
t heBEThenme = SELF. Get ( 6)
t heBWhenme = SELF. Get (7)
t heSedThi ckThenme = SELF. Get (8)
t heSedKThenme = SELF. Get (9)
if (RvODrn = "RIVER") then

t heSt ageTheme = SELF. CGet (10)
end

theG i dTheneFTab = theG i dThene. Get FTab

t heG i dShapeFl d = theG i dThenmeFTab. Fi ndFi el d(" Shape")

theGidl DFld = theGi dTheneFTab. Fi ndFi el d(" Seqnunt')

theG i dRowrFl d = theG i dTheneFTab. Fi ndFi el d(" Row")

NROW = av. Run("VTab. Get Fi el dM nMaxVal ues", {theG i dThemeFTab, "Row'}). Get (1)
theGidCol Fld = theG i dTheneFTab. Fi ndFi el d(" Col ")

NCOL = av. Run("VTab. Get Fi el dM nMaxVal ues", {theG i dThemeFTab, "Col "}). Get (1)

t heCanal Rt eTheneFTab = t heCanal Rt eThene. Get FTab
t heCanal NanmeFl d = t heCanal Rt eTheneFTab. Fi ndFi el d(" Nanme")
t heCanal ShapeFl d = t heCanal Rt eTheneFTab. Fi ndFi el d(" Shape")

t heRi vDr nTheneFTab = t heRi vDr nThene. Get FTab

t heRi vDr nShapeF! d t heRi vDr nThenmeFTab. Fi ndFi el d(" Shape")

t heRi vDrnVal ueFl d = theRi vDr nThenmeFTab. Fi ndFi el d("d assify")

t heRi vDr nThenel nfo = av. Run(" AvHDRD. Get Event Thenel nfo", {theRi vDrnThene})
t heRi vDrnLocFl d = theRi vDr nThenel nf o. Get (0)

t heRi vDrnEvent Fl d = t heRi vDrnThenel nfo. Get (1)

t heRi vDr nTheneType = theRi vDr nThenel nf o. Get (2)

t heBEThemeFTab = t heBEThene. Get FTab

t heBEVal ueFl d = t heBETheneFTab. Fi ndFi el d("Botel ")

t heBEThenel nfo = av. Run(" AvHDRD. Get Event Thenel nf 0", {theBEThene})
t heBELocFI d = t heBEThen®el nfo. Get (0)

t heBEEvent Fl d = t heBEThenel nfo. Get (1)

t heBEThenmeType = t heBEThen®el nfo. Get (2)

t heBWhenmeFTab = t heBWrhene. Get FTab

t heBW/al ueFl d = t heBWrheneFTab. Fi ndFi el d( " Bot wi d")

t heBWrhenel nfo = av. Run(" AvHDRD. Get Event Thenel nf 0", {theBWrhene})
t heBW.ocFI d = t heBWrhen®el nf 0. Get (0)

t heBVWEvent Fl d = t heBWrhenel nfo. Get (1)

t heBWhenmeType = t heBWrhen®el nf 0. Get ( 2)

t heSTTheneFTab = t heSedThi ckThene. Get FTab

t heSTVal ueFl d = t heSTTheneFTab. Fi ndFi el d(" Thi ck")

t heSedThi ckThenel nfo = av. Run(" AvHDRD. Get Event Thenel nf 0", {theSedThi ckThene})
t heSTLocFI d = t heSedThi ckThenel nf o. Get (0)

t heSTEvent Fl d = t heSedThi ckThenel nf o. Cet (1)

t heSTThenmeType = t heSedThi ckThenel nf 0. Get ( 2)

t heSKThenmeFTab = t heSedKThene. Get FTab

t heSKVval ueFl d = t heSKTheneFTab. Fi ndFi el d("K")

t heSedKThenel nfo = av. Run(" AvHDRD. Get Event Thenel nf 0", {theSedKThene})
t heSKLocFlI d = t heSedKThenel nf 0. Get (0)

t heSKEvent Fl d = t heSedKThenel nf o. Cet (1)

t heSKThenmeType = t heSedKThenel nf 0. Get ( 2)

if (RvODrn = "RIVER") then
t heSt ageTheneFTab = theStageThene. Get FTab
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t heSt ageVal ueFl d = t heSt ageTheneFTab. Fi ndFi el d(" St age_avg")
t heSt ageThemel nfo = av. Run(" AvHDRD. Get Event Thenel nf 0", {theStageThene})
t heSt ageLocFl d = t heSt ageThenel nf 0. Get (0)
t heSt ageEvent Fl d = t heSt ageThenel nf o. Cet (1)
t heSt ageTheneType = t heSt ageThenel nf o. Get (2)
el se
t heSt ageVal ueFld = NI'L
end

"Select all the chosen features (rivers or drains), based on R vOrDrn, that
"touch grid as well:

theG i dThene. C ear Sel ecti on
t heRi vDr nThene. Sel ect ByThene(t heG i dThene, #FTAB_RELTYPE | NTERSECTS, O,
#VTAB_SELTYPE_NEW
theRivOrDrnCriteria = "(["+theRi vDrnVal ueFl d. Get Nane+"] = "+Ri vOrDrn. Quote+")"
t heRi vDr nTheneFTab. Query(theRi vOrDrnCriteria, theRi vDrnThenmeFTab. Get Sel ecti on,
#VTAB_SELTYPE_AND)
t heRi vDr nTheneFTab. Updat eSel ecti on

"Conversely, select grid cells that touch chosen features:
t heGri dThene. Sel ect ByThene(t heRi vDrnThene, #FTAB_RELTYPE_| NTERSECTS, O,
#VTAB_SELTYPE_NEW
t heGri dTheneFTab. Updat eSel ecti on

"select linear events based on touching selected grid cells:
t heCanal Rt eThen®e. Sel ect ByThene(t heG i dThene, #FTAB_RELTYPE | NTERSECTS, O,
#VTAB_SELTYPE_NEW
aCanal NanmeShapeDi ct = Dictionary. Make(t heCanal Rt eTheneFTab. Get Nunel Records /
15)

for each aCan in theCanal Rt eThemeFTab. Get Sel ecti on
t heCanal Name = t heCanal Rt eTheneFTab. Ret ur nVal ue(t heCanal NaneFl d, aCan)
t heCanal = theCanal Rt eTheneFTab. Ret ur nVal ue(t heCanal ShapeFl d, aCan)
aCanal NarmeShapeDi ct . Add(t heCanal Name, theCanal)

end

t heBWrhene. Sel ect ByThene(t heG i dThenme, #FTAB_RELTYPE_ | NTERSECTS, O,
#VTAB_SELTYPE_NEW

'sel ect point events based on being on a canal touching grid:

t heBEThene. Sel ect ByThene(t heCanal Rt eThene, #FTAB_RELTYPE_| NTERSECTS, O,
#VTAB_SELTYPE_NEW

t heSedThi ckThene. Sel ect ByThene(t heCanal Rt eThene, #FTAB_RELTYPE_| NTERSECTS, O,
#VTAB_SELTYPE_NEW

t heSedKThen®e. Sel ect ByThene(t heCanal Rt eThene, #FTAB_RELTYPE_| NTERSECTS, O,
#VTAB_SELTYPE_NEW

if (RvODrn = "RIVER") then
t heSt ageThene. Sel ect ByThene(t heCanal Rt eThene, #FTAB RELTYPE | NTERSECTS, 0,
#VTAB_SELTYPE_NEW
end
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Intersect each cell with each canal and create a dictionary of cells made up
of the segnum as key and a list of canal lists as values. These canal lists
wi |l be one per each canal that intersects the cell with canal name as |i st
name and the list of breakpoints as list itens:

theCel | Canal Di ct = Dictionary. Make(theG i dTheneFTab. Get NunSel Recor ds/ 15)
for each aRec in theGidTheneFTab. Get Sel ecti on

theCell = theG i dThenmeFTab. ReturnVal ue(theG i dShapeFl d, aRec)
t heSeqnum = t heGri dTheneFTab. Ret ur nvVal ue(t heGri dl DFl d, aRec)

for each aRow in theR vDrnThenmeFTab. Get Sel ecti on

t heCanal Nane = t heRi vDr nThemeFTab. Ret ur nVal ue(t heRi vDr nEvent Fl d, aRow)
t heCanal Stretch = theRi vDrnTheneFTab. Ret ur nVal ue(t heRi vDr nShapeFl d, aRow)

t heCanal = aCanal NaneShapeDi ct . Get (t heCanal Nane)
t heCanal Length = theCanal . Ret urnLengt h
if (theCell.Intersects(theCanal Stretch)) then

aCanal BrkPnt Li st = List. Mke
aCanal BrkPnt Li st . Set Nane(t heCanal Nane)
t heCanal Parts = theCell.Linelntersection(theCanal Stretch).Expl ode

t heSegPai r Li st = List. Make

for each aPart in theCanal Parts

if (theCell.Contains(aPart)) then
t helst Poi nt = aPart. Al ong(0)
t heLast Poi nt = aPart. Al ong(100)

el seif (theCell.lIntersects(aPart)) then
thelntPolyline = theCell.Linelntersection(aPart)
t heLi st Of Segs = thel nt Pol yline. AsLi st
t helst SegPoi nt Li st = theLi st Of Segs. Get (0)
t helst Poi nt = t helst SegPoi nt Li st. Get (0)

t heLast SegPoi nt Li st = t heLi st Of Segs. Get (t heLi st Of Segs. Count - 1)
t heLast Poi nt = t helLast SegPoi nt Li st. Get (t heLast SegPoi nt Li st. Count -
1)
end
t helst Locati on = (theCanal . Poi nt Position(thelstPoint)/100) *
t heCanal Lengt h
t heLast Locati on = (theCanal . Poi nt Posi tion(theLast Point)/100)*
t heCanal Lengt h

aSegPair = {thelstLocation, thelLastlLocation}
aCanal BrkPnt Li st. Add(aSegPai r)
end

' Done processing this reach for current cell, add its Canal Brk Pnt
"List to the ListOf Canal BrkPnt Li sts:

if (theCell Canal Di ct. Get(theSegnum) = NIL) then
Li st O Canal BrkPnt Li st = List. Make
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Li st O Canal BrkPnt Li st. Add(aCanal Br kPnt Li st)

t heCel | Canal Di ct. Add(t heSeqnum Li st Of Canal Br kPnt Li st)
el se

Li st Of Canal BrkPnt Li st = theCel | Canal Di ct. Get (t heSegnum

Li st O Canal BrkPnt Li st. Add(aCanal Br kPnt Li st)

t heCel | Canal Di ct. Add(t heSeqnum Li st Of Canal Br kPnt Li st)
end

end
end

end

"with every canal touching the grid, make a dictionary that has
"the canal name as key, and a |list of l|ocation, value pairs as val ues.

'get a count of canals that intersect grid:
t heCanal Count = t heCanal Rt eThenmeFTab. Get NunSel Recor ds

t heBELocVal Pai r Di ct

av. Run(" AvHDRD. Bui | dLocVal Pai rDi ct", {theBEThemeFTab,
t heBEEvent Fl d, theBELocFl d, theBEVal ueFl d,
t heCanal Count, "Bottom El evation"})

t heSTLocVal Pai r Di ct

av. Run(" AvHDRD. Bui | dLocVal Pai rDi ct", {theSTTheneFTab,
t heSTEvent FI d, theSTLocFl d, theSTVal ueFl d,
t heCanal Count, "Sedi nent Thi ckness"})

t heSKLocVal Pai r Di ct av. Run(" AvHDRD. Bui | dLocVal Pai rDi ct", {theSKTheneFTab,
t heSKEvent Fl d, theSKLocFl d, theSKval ueFl d,

t heCanal Count, "Sedi ment Conductivity"})

if (RvODrn = "RIVER") then
t heSt ageLocVal Pai rDi ct = av. Run(" AvHDRD. Bui | dLocVal Pai rDi ct ",
{theSt ageTheneFTab, theStageEventFl d, theStagelLocFld,
t heSt ageVal ueFl d, theCanal Count, "Stage"})
end

t heBW.ocVal Pai rDi ct = av. Run(" AvHDRD. Bui | dLocVal PairDi ct", {theBWrhemeFTab,
t heBWEvent Fl d, theBW.ocFl d, theBWal ueFl d,
t heCanal Count, "Bottom Wdth"})

"insert breaks at any location where property changes within a pair of points.

t heCel | Canal Di ct = av. Run("AvHDRD. | nsert Br eaksAt Changes", {theCell Canal Di ct,
t heBELocVal Pai rDi ct, M nSegLengt h})

t heCel | Canal Di ct = av. Run("AvHDRD. | nsert Br eaksAt Changes", {theCel | Canal Di ct,
t heBWL.ocVal Pai rDi ct, M nSeglLengt h})

t heCel | Canal Di ct = av. Run("AvHDRD. | nsert Br eaksAt Changes", {theCel | Canal Di ct,
t heSTLocVal PairDi ct, M nSeglLengt h})

t heCel | Canal Di ct = av. Run("AvHDRD. | nsert Br eaksAt Changes", {theCell Canal Di ct,
t heSKLocVal Pai rDi ct, M nSeglLengt h})
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if (RvODrn = "RIVER") then
theCel | Canal Di ct = av. Run(" AvHDRD. | nsert Br eaksAt Changes", {theCell Canal Di ct,
t heSt ageLocVal Pai rDi ct, M nSeglLengt h})
end

"add values to the LocVal Pairs for each canal in each cell of the Cell Canal
"Dictionary:

t heCel | Canal Di ct

av. Run(" AvHDRD. PropVal Extract", {theCell Canal Di ct,
t heSKLocVal Pai rDi ct, theSKThenmeType})

t heCel | Canal Di ct

av. Run(" AvHDRD. PropVal Extract", {theCell Canal Di ct,
t heBW.ocVal Pai rDi ct, theBWhenmeType})

t heCel | Canal Di ct

av. Run(" AvHDRD. PropVal Extract", {theCell Canal Di ct,
t heSTLocVal Pai rDi ct, theSTTheneType})

t heCel | Canal Di ct

av. Run(" AvHDRD. PropVal Extract", {theCell Canal Di ct,
t heBELocVal Pai rDi ct, theBETheneType})

if (RvODrn = "RIVER") then
t heCel | Canal Di ct = av. Run("AvHDRD. PropVal Extract", {theCell Canal D ct,
t heSt ageLocVal Pai rDi ct, theStageTheneType})
end

"Find the highest precision of all the location fields in the event tables to
"use for the location fields in the conductance event table:

t heLocati onFi el ds = {theBELocFl d, theSTLocFl d, theSKLocFl d, theBW.ocFl d}

if (RvODrn = "RIVER") then
t heLocati onFi el ds. Add(t heSt ageLocFl d)
end

t heLocPreci si onLi st = List. Make
t heLocW dt hLi st = Li st. Make
for each aField in thelLocationFi el ds
t hePreci sion = aFi el d. Get Preci sion
theLocWdth = aField. Get Wdth
t heLocW dt hLi st . Add(t heLocW dt h)
t heLocPr eci si onLi st. Add(t hePreci si on)
end
t heLocPr eci si onLi st. Sort ( TRUE)
t heLocPreci sion = theLocPreci sionLi st. Get(theLocPrecisionList.Count - 1)
t heLocW dt hLi st. Sort ( TRUE)
theLocWdth = theLocW dt hLi st. Get (t heLocW dt hLi st. Count - 1)

"Find the lowest precision of all the cond paramfields in the event tables to
"use for the conductance field in the conductance event table:
t heCondFi el ds = {theSTVal ueFl d, theSKval ueFl d, theBwWal ueFl d}

"initialize with the | owest presicion of the location fields, since length for
"cond is conputed fromit:
t heCondPr eci si on = theLocPreci si onLi st. Get (0)
for each aField in theCondFi el ds

t hePreci sion = aFi el d. Get Preci si on

if (thePrecision < theCondPrecision) then

t heCondPr eci si on = t hePrecision

end

end

"****the cond field is arbitrarily sized 16, but shoul d be sized according
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"to the highest cond val ue obtained fromthe |largest width, and K, sone
"appropriate length (such as 3x the larger of DELR, DELC) and the small est
"t hickness appearing in the respective event tables:

t heCondW dt h

16 "****Shoul d be the highest cond conputed -
' t heCondPrecision - 1

theFileExt = ""
if (RvODrn = "RIVER") then
theFileSuffix =" _riv"
elseif (RRvODrn = "DRAIN') then
theFileSuffix = "_drn"
end
theQutFil eNane = (theFileNanme + theFileSuffix+ "." + "dbf"). AsFi | eNane

t hePkgEvent I nfo = av. Run("AvHDRD. Cr eat eRi vDrnEvent”, {Ri vO Drn,
theCel | Canal Di ct, theQutFileName, NROW NCOL,
t heCanal NaneFl d, thelLocPrecision, theLocWdth,
t heCondPr eci si on, theCondW dth, theBEVal ueFl d,
theG i dRowFl d, theGidCol Fld, theGidlDFld,
t heSt ageVal ueFl d})

t hePkgEvent VTab = t hePkgEvent | nf o. Get (0)
t heNameFl d = t hePkgEvent | nfo. Get (1)

t heFrontl d = t hePkgEvent | nf o. Get (2)
theToFl d = t hePkgEvent | nf o. Get ( 3)

t hePkgDynName = DynNane. Make(t heCanal Rt eTheneFTab, t heCanal NameFl d)

t hePkgDynNarme. Set Li neEvent (t hePkgEvent VTab, theNaneFl d, theFron¥l d, theToFl d)
t hePkgEvent Thene = Thene. Make(t hePkgDynNane)

t heVi ew. AddThene(t hePkgEvent Thene)

Ret urn t hePkgEvent VTab
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* Discl ai ner:
Al 't hough this program has been used by the U S. Geol ogical Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
mat eri al nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.
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.. Purpose: Called by the AvHDRD. Mai nProcessor script once for each property
(bottom el evation, stage, etc...). The CellCanalDict is a dictionary that
contains cell segnum as keys and |ists of canals breakpoint |ists as val ues.

For instance one entry will be nanmed '156', for the 156th cell; its val ue
will be alist of named lists, one for each canal that crosses it and the
nane of the each list will be the canal nane, for exanple 'C2'; list 'C2
will contain breakpoint pair lists. For instance if the canal goes thru the
cell, crossing it first at nmeasure 1000, then at 1649, and there's a single

property change within it at 1250, then there will be two breakpoint |ists:
{1000, 1250} and {1250, 1649} in it. In sunmary, one of the canals (there
could be nore than one) that crosses cell 156 is canal C2, which has two
segnents (due to a change in properties at a location within the cell) and
thus, two breakpoint lists. The breakpoint lists are visited one at a tine
and a value of the property is interpolated at the m dpoint of the segnent
fromthe surroundi ng val ues of the property for that canal in the cana
propertydictionary. The nmethod of interpolation for the property depends on
the event type. For point events, a linear interpolation is done between the
near est upstream and downstream points. For continuous |inear events (as
bottomwi dth nmay be for drai nage canals), the value is sinply taken as the
nearest upstreamvalue. |If the interpolation can not be done due to | ack of
data, a value of -9999 is entered for the property. The value is entered at
at the end of the canal breakpoint list as the last item

0123456789012345678901234567890123456789012345678901234567890123456789012345678

t heCel | Canal Di ct = SELF. Get (0)
t hePr opLocVal Pai r Di ct = SELF. CGet (1)
t heEvent Type = SELF. Get (2)

for each aCell in theCell Canal Di ct. ReturnKeys '(ie. Segnum 156)
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aLi stOf Canal s = theCell Canal Dict. Get(aCell) '(ie. lists {"C2", "Cl11"},
"C2 = {{1000, 1250}, {1250, 1649}})
for each aCanal in alListCOf Canal s
aCanal Name = aCanal . Get Nane
for each aBrkPntPair in aCanal
t heBegPos = aBrkPnt Pair. Get (0)
t heEndPos = aBrkPnt Pair. Get (1)
t heM dPos = (theBegPos + theEndPos)/2
if (thePropLocVal Pai rDict. Get(aCanal Nane) = NIL) then
t heval = -9999
el sei f (theEventType = "Point") then 'ie, it's a point property
t heBef or ePos =
t heBef oreval = —9999
t heAft er Pos = 99999999
theAfterVval = -9999
for each aLocVal Pair in thePropLocVal PairDict. CGet(aCanal Nane)
aPos = alLocVal Pair. Get (0)
if ((aPos < theM dPos) and (aPos > theBeforePos)) then
t heBef or ePos = aPos
t heBef oreVal = alocVal Pair. Get (1)
el seif ((aPos > theM dPos) and (aPos < theAfterPos)) then
t heAft er Pos = aPos
theAfterVal = alLocVal Pair. Get (1)
end
end
if ((theAfterval = -9999) and (theBeforeval = -9999)) then
t heval = -9999
end
if ((theAfterVal = -9999) xor (theBeforevVal = -9999)) then
if(theAftervVal > theBeforeVal) then
t heval = theAfterVal
el se
t heval = theBef oreVal
end
end
if ((theAfterVal <> -9999) and (theBeforeVal <> -9999)) then
"then we linearly interpolate:
t heval = theBeforeval +
(((theAfterVal - theBeforeval)/
(theAfterPos - theBeforePos))*(theM dPos - theBeforePos))
end
el seif (theEvent Type = "Continuous") then
t heAft er Pos = 99999999
t heAfterVal = -9999
for each alLocVal Pair in thePropLocVal PairDict. Get(aCanal Nare)
aPos = alocVal Pair. Get (0)
if ((aPos > theM dPos) and (aPos < theAfterPos)) then
t heAft er Pos = aPos
theAfterVal = alLocVal Pair. Get (1)
end
end
thevVal = theAfterVal
end
aBr kPnt Pai r. Add(t heVval)
end
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end

end

Ret urn t heCel | Canal Di ct
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AVHDRD. Unl nst al |
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Language: ArcVi ew Avenue o

Raul D. Patterson Phone: (305) 717-5865
U S. Ceol ogical Survey - WRD FAX: (305) 717-5801
9100 NW36th St., Suite 109

Mam , Florida 33178 USA Internet: rdpatter@sgs. gov

Di scl ai ner:

Al t hough this program has been used by the U S. Ceol ogi cal Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
material nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.

Purpose: Uninstalls the extension and all of its objects. |If after
renmoving the 'River and Drain..."' choice fromthe MODTMR nenu there are no

nore choi ces | eft

AVHDRD. Unl nst al |

init, then the nenu itself is renoved.

t heProj ect = av. Get Proj ect

if (theProject = nil) then

return nil

end

if (theProject.lsC osing) then

return nil

end

'start

Rermove the button fromthe button bar
theViewGUl = av. GetProject.FindGUJ ("View')
t heButt onBar = t heVi ewGUl . Get But t onBar

t heBut t onBar . Renmove( SELF. Get (0))

renovi ng menu/ menu item

t heMenuBar = t heVi ewGU . Get MenuBar

i f (theMenuBar. FindByLabel ("MODTMR') = NI L) then

"quit if no MODTMR nenu:
Return NIL
end

'remove "River

and Drain...

item if it exists:
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t heMODTMRmenu = t heMenuBar . Fi ndByLabel (" MODTMR")
t heChoi ce = t heMODTMRenu. Fi ndByLabel ("Ri ver and Drain...")
if ((theChoice = NIL).Not) then
t heMODTMRenu. Renove(t heChoi ce)
end

'"Renpve the MODTMR nenu if it contains no itens at this point:

t heMenuChoices = 0
for each aControl in theMODTMRmenu. Get Control s
if (aControl.Ils(Choice)) then
t heMenuChoi ces = t heMenuChoices + 1
end
end
if (theMenuChoices = 0) then
t heMenuBar . Renove(t heMODTMReNU)
end
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** Language: ArcVi ew Avenue **
% o o s s s s s s s s 8 s s = 8 = = 8 8 = 8 = = 8 = = s s s s s s s s s s s s s s s s s s s s s o s s s s s ow s ow s s
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* Aut hor/ Site, Dat e, Event

K e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e - -
* Raul D. Patterson Phone: (305) 717-5865

* U S. Ceol ogical Survey - WRD FAX: (305) 717-5801

* 9100 NW36th St., Suite 109

* Mam , Florida 33178 USA Internet: rdpatter@sgs. gov

*

* oo ———-—————== s e ey
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* Di scl ai ner:
Al t hough this program has been used by the U S. Ceol ogi cal Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
material nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.

.. Purpose: Receives the table (theVTab) containing the package information,
the file name (theFileNane), the river/drain keyword (RivOrDrn), and the unit
nunmber for witing cell-by-cell flow values (I XXXCB). Wites the package file
for river or drains, depending on the value of RivODrn. River files will
have extension "*.riv", while drain files will have extension "*.drn". The
files are witten in fixed format (using 10 columm fields), and beyond the
last colum wites three additional fields: feature name (the name of the
canal or river - "C2", for instance), From and To, which are the nmeasures
along the river for each reach. This pernits spatial association of the
records with the route coverage being used.

0123456789012345678901234567890123456789012345678901234567890123456789012345678

theVTab = SELF. Get (0)

t heFi | eName = SELF. Get (1)
RivOorDrn = SELF. Get (2)

| XXXCB = SELF. Get (3)

t hePosNunfFnt String = "d. ddd"
t heval ueNunfFnt String = "d. dddd"

t heNaneFl d = t heVTab. Fi ndFi el d(" Nane")
t heFronFl d = theVTab. Fi ndFi el d(" Front)
t heToFl d = theVTab. Fi ndFi el d("To")

t heRowFl d = t heVTab. Fi ndFi el d(" Row")
theCol FId = t heVTab. Fi ndFi el d(" Col ")

t heCondFl d = t heVTab. Fi ndFi el d(" Cond")

f (RRvODrn "RIVER') then
t heSt ageFl d = t heVTab. Fi ndFi el d(" St age_avg")

end
t heBEFI d = theVTab. Fi ndFi el d("Botel ")
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if (RvODrn "River") then

t heFi | eExt "Lriv"

elseif (RRvODrn = "Drain") then
theFil eExt = ".drn"

end

theFil eNane = (theFileNanme + theFileExt). AsFil eNane

theFileString = ""
t helOSpaceBl ank " "
t hel5SpaceBl ank " "

NoCOf Reaches = theVTab. Get NunRecor ds
"Create the File String:
for each aRecord in theVTab
t heRow = t heVTab. Ret urnVal ue(t heRowFl d, aRecord)
t heRow. Set Format (" d"
t heRowSt ri ng = thelOSpaceBl ank. Left (10 - theRow. AsString. Count) +
t heRow. AsStri ng
t heCol = theVTab. Ret urnVal ue(theCol FIl d, aRecord)
t heCol . Set Format ( "d"
theCol String = thelOSpaceBl ank. Left (10 - theCol . AsString. Count) +
t heCol . AsString
t heReachCond = t heVTab. Ret ur nVal ue(t heCondFl d, aRecor d)
t heReachCond. Set Format ( "d. dd"
t heReachCondString = thelOSpaceBl ank. Left (10 -
t heReachCond. AsStri ng. Count) +
t heReachCond. AsStri ng
t heReachBE = t heVTab. Ret ur nVal ue(t heBEFI d, aRecord)
t heReachBE. Set Format ( "d. dd"
t heReachBEStri ng = t helOSpaceBl ank. Left (10 - theReachBE. AsString. Count) +
t heReachBE. AsStri ng
t heReachFrom = t heVTab. Ret ur nVal ue(t heFronFl d, aRecord)
t heReachFrom Set Format ( "d. dd"
t heReachFronttring = thelOSpaceBl ank. Left (10 -
t heReachFrom AsStri ng. Count) +
t heReachFrom AsStri ng
t heReachTo = theVTab. Ret urnVal ue(t heToFl d, aRecord)
t heReachTo. Set Format ( "d. dd"
t heReachToString = thelOSpaceBl ank. Left (10 - theReachTo. AsString. Count) +
t heReachTo. AsStri ng
t heVTab. Ret ur nVal ue(t heNaneFl d, aRecord)
t hel5SpaceBl ank. Left (15 - aCanal Nanme. Count) + aCanal Nane

aCanal Nanme
aCanal Nanme

if (RvOrDrn = "RIVER') then

t heReachSt age = t heVTab. Ret ur nVal ue(t heSt ageFl d, aRecord)
t heReachSt age. Set For mat ( "d. dddd"
t heReachSt ageString = thelOSpaceBl ank. Left (10 -
t heReachSt age. AsStri ng. Count) +
t heReachSt age. AsStri ng
aRecordString = " 1" + theRowString + theCol String +
t heReachSt ageString +
t heReachCondString + theReachBEString +
aCanal Name + theReachFronttring + theReachToString

elseif (RRvODrn = "DRAIN') then

aRecordString = " 1" + theRowString + theCol String +
t heReachBEStri ng + theReachCondString +
aCanal Name + theReachFronttring + theReachToString
end
theFileString = theFileString + aRecordString + nl
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end

theFileString = thelOSpaceBl ank. Left (10 - NoOf Reaches. AsString. Count) +
NoOf Reaches. AsString + thelOSpaceBl ank. Left (10 -
| XXXCB. AsString. Count) + | XXXCB. AsString + NL +
t helOSpaceBl ank. Left (10 - NoOf Reaches. AsStri ng. Count) +
NoOf Reaches. AsString + NL + theFileString

theTextFile = TextFile. Make(theFil eName, #FILE_PERM WRI TE)

theTextFile. Wite(theFileString, theFileString. Count)
theText Fil e. Cl ose

40



APPENDIX IV
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Frkkkkxkxxkkxk U S, CGeological Survey prelimnary conputer program ***x*x*kxkkx

R I I I S R I R I I O R R R I I R R R I I I R R I O R I R I R R I R R
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* Language: ArcVi ew Avenue o
% o o s s s s s s s s 8 s s = 8 = = 8 8 = 8 = = 8 = = s s s s s s s s s s s s s s s s s s s s s o s s s s s ow s ow s s
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* Aut hor/ Sit e, Dat e, Event

K e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e - -
* Raul D. Patterson Phone: (305) 717-5865
* U S. Ceol ogical Survey - WRD FAX: (305) 717-5801
* 9100 NW36th St., Suite 109

* Mam , Florida 33178 USA Internet: rdpatter@sgs. gov
*
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* Di scl ai ner:
Al t hough this program has been used by the U S. Ceol ogi cal Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
material nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.

.. Purpose: This script creates the extension, adding all scripts and dial ogs
to the extension and then saving the extension to disk to create the file
Av\Vel | . avx

0123456789012345678901234567890123456789012345678901234567890123456789012345678

Av\Wel | Ext = Ext ension. Make(" $AVEXT\ Av\él | . avx". AsFi | eNane,
"ArcVi ew MODTMR Wl | Extension", av.FindScript("AvWell.Install"),
av. FindScript ("AvWell . Unlnstall"), {"$AVBI N\avdl og.dl|". AsFi | eNare})

Av\el | Ext . Set About ("ArcView GU for refining MODFLOW Wl | (WEL) packages")

Av\Vel | Ext . Set Ext Version( 1)
AvVel | Ext . Set Unl oadScri pt (av. Fi ndScri pt (" AvWel | . Unl oad"))

"Add QU Controls and Di al ogs:

'Add GJ controls:

t heVi ew@UJ = av.FindGU ("View")

t heVi ewGUI Buttons = theVi ewGUl . Get Butt onBar . Get Control s

t heOpenButton = theVi ew@UJ Buttons. Get (t heVi ewGUl Buttons. Count - 1)
t heVi ewGUI MenuBar = t heVi ewGUl . Get MenuBar

t heMenu = theVi ewGUI MenuBar . Get Control s. Get (5)

t heChoi ce = theMenu. Get Controls. Get (1)

t heSpace = theMenu. Get Control s. Get (0)

T %% % %%
Av\Wel | Ext . Add(t heQpenButt on) ' 1ST OBJECT
Av\el | Ext . Add(t heSpace) ' 2RD OBJECT



Av\el | Ext . Add(t heChoi ce) ' 3TH OBJECT

T x % k%%

" Add di al ogs:

dl gAvWel | = av. Fi ndDoc("dl gAvWel | ") . Get Di al og

Av\el | Ext . Add(dl gAv\el | ) ' 4TH OBJECT
"Add scripts:

for each aDoc in av. GetProject. Get Docs
if ((aDoc.ls(SEd)) and (aDoc. Get Nane. Left ("AvWel |l ". Count + 1) =
"AvWell. ")) then
if (abDoc.|sConpiled) then
Av\Wel | Ext . Add(aDoc. Get Scri pt)

el se
MsgBox. I nfo("the script" ++aDoc. Get Nane++"is not conpil ed, extension" +
"not created", "")
aboc. Get W n. Open
Return Nil
end
end

end

"add any other misc scripts:

Av\Wél | Ext. Add(av. Fi ndDoc(" Vi ew. Fi ndFThemesOf AType") . Get Scri pt)

Av\Vél | Ext. Add(av. Fi ndDoc(" Avtnr. GCet Gri dTheme") . Get Scri pt)

Av\el | Ext . Add(av. Fi ndDoc(" Avt nr. Get Fi | eNaneFr onNaneFi | e"). Get Scri pt)

AvWel | Ext . Conmi t



kkhkkkkhkhkkkkhkkkk*k U S Geol Ogl Cal

kkhkkkkhkhkkkkhkkkk*k

Av\Wel | . dl gAvVel

Survey prelimnary conputer program *****x*xxkxx

R I I I S R I R I I O R R R I I R R R I I I R R I O R I R I R R I R R

.btnNext.dick

R I I R I R I R I I I R R R I I R R I I R I R I R R R I I R I R

kkhkkkkhkhkkkkhkkkk*k*x

* Di sclai nmer:

no warranty, expressed or

Al t hough this program has been used by the U S. Ceol ogi ca
i nplied,
accuracy and functioning of the program and rel ated program

** Language: ArcVi ew Avenue **
% o o s s s s s s s s 8 s s = 8 = = 8 8 = 8 = = 8 = = s s s s s s s s s s s s s s s s s s s s s o s s s s s ow s ow s s
I EIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIiiiiiiiiiiiiiiiiiiiiiii
* Aut hor/ Site, Dat e, Event

K e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e - -
* Raul D. Patterson Phone: (305) 717-5865

* U S. Ceol ogical Survey - WRD FAX: (305) 717-5801

* 9100 NW36th St., Suite 109

* Mam , Florida 33178 USA Internet: rdpatter@sgs. gov

*

* oo ———-—————== s e ey
% e e & & @ @ @ @ @ @ @ @ @ @ @ @ @ =8 8 s 8 8 8 8 8 8 8 8 8 8 8 8 88 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 83 # @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @@
R R R R R R R R R R R R R R R R

Sur vey,
is made by the USGS as to the

It grabs the existing

material nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.

*

% e e @ @ @ & @ @ @ @ @ @ @ @ @ @ @ =8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 88

LTI

---VERSION 1.0 AWELL 08MAY2001 8:36 AM

Purpose: dicking advances current record by one.
current records

to all the well reporting controls.

t heVi ew = av. Get Acti veDoc

t heVel | Thene = av. Run("Avtnr. GCet Gi dThene"
if (thewell Theme = NIL) then

Return NI L
end

t heCurr RecNo = av. Run("Av\Wel | . MoveRecor d"
SELF. Updat e

SELF. Broadcast Updat e

av. Get Proj ect. Set Mbdi fi ed( TRUE)

record nunber and increnents it by one by calling the script
"Av\Wel | . MoveRecord" with the keyword "NEXT" as an argument.

Sends updat es

0123456789012345678901234567890123456789012345678901234567890123456789012345678

{theView, "W})

{theWel | Theme, "NEXT"})



FRrkxkxkxkxkx [J S, CGeological Survey prelimnary conputer program ** %%k
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ok ko ok ko ok ok ok ok Av\Wél | . dl gAvWel | . bt nPrevi ous. d i ck ok ok ok ok ok ok ok ok ok ok
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*x Language: ArcVi ew Avenue **
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* Aut hor/ Sit e, Dat e, Event

K e e e e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e - -
* Raul D. Patterson Phone: (305) 717-5865
* U S. Ceological Survey - WRD FAX: (305) 717-5801
* 9100 NW36th St., Suite 109

* Mam , Florida 33178 USA Internet: rdpatter@sgs. gov
*

*:::::::: s
e e A R A S S R S
*

* Discl ai ner:
Al 't hough this program has been used by the U S. Geol ogical Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
mat eri al nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.
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' Purpose: dicking rewinds current record by one. It grabs the existing

' current records' record nunber and decreases it by one by calling the script

" "AvVel | . MoveRecord" with the keyword "PREVI QUS" as an argunent. Sends updates
' to all the well reporting controls.
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t heVi ew = av. Get Acti veDoc
t hewel | Thene = av. Run("Avtnr. Get G i dThene", {theView, "W})

if (thewell Theme = NIL) then
Return NI L
end

av. Run(" Av\eél | . MoveRecord", {theWel | Thene, "PREVIOQUS"'})
SELF. Updat e

SELF. Br oadCast Updat e
av. Get Proj ect. Set Modi fi ed( TRUE)



Frkkkkxkxxkkxk U S, CGeological Survey prelimnary conputer program ***x*x*kxkkx
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kkhkhkkhkhkkhkhkhkhhkkhhkkhhkhhkhhdhhdhhdhdhhkhdhkhdhhdhhdhdhdhkhdhkhdhhdhdhdhdhddhkhdhhhkhhkhdhdhdhdhkdhkhhkhdxh*x*%x
* Language: ArcVi ew Avenue o
% o o s s s s s s s s 8 s s = 8 = = 8 8 = 8 = = 8 = = s s s s s s s s s s s s s s s s s s s s s o s s s s s ow s ow s s
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* Aut hor/ Sit e, Dat e, Event

K e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e - -
* Raul D. Patterson Phone: (305) 717-5865

* U S. Ceol ogical Survey - WRD FAX: (305) 717-5801

* 9100 NW36th St., Suite 109

* Mam , Florida 33178 USA Internet: rdpatter@sgs. gov

*
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* Di scl ai ner:
Al t hough this program has been used by the U S. Ceol ogi cal Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
material nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.

' .. Purpose: executed upon selecting a polygon thenme as the grid thene, it sets
' the selected grid thene into the object tag of the well theme, then calls the
" script "AvWell. OverlayWell sWthGid'. Al so, resets the record tracker itemin
' the well thenme and issues an update to the well reporting controls.
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t heDi al og = SELF. Get Di al og

"identify controls:
cbxWel | Theme = thebDi al og. Fi ndByNane(" cbxWel | Thene")

t hewel | Theme cbxWel | Thene. Get Sel ecti on
t heG i dThemne SELF. Get Sel ecti on
t hewel | Thene. Get Obj ect Tag. Set (4, theGidThene) '*** 5th pos well thene obj tag
av. Run("Av\el | . Overl ayWel | sWthGid",
{thewel | Theme, theGidTheng})

t heVTab = t heWel | Thene. Get FTab

t heDi al og. Set Server (t heVTab)

t heTot al Recs = theVTab. Get Nuntel Recor ds

t heCurrent Rec = theVTab. Get Sel ecti on. GCet Next Set (- 1)

theWel I No = 1

t hewel | Thene. Get Obj ect Tag. Set (6, {t heCurrent Rec, theTotal Recs, theWell No})

'Reset the Record tracker itemin the well thene's object tag:
av. Run(" Av\Vel | . MoveRecord", {theWell Thenme, "RESET"})

"in a previous call, the well thene was overlain with the grid theneg,
"selecting all the wells within it; now we |oad their punpage data to
"the punpage |i stbox:

| bxPunpage = theDi al og. Fi ndByNane("| bxPunpage")



av. Run(" Av\Wel | . LoadPunpage”, {theWell Theme, | bxPunpage})
| bxPunpage. Updat e

'send updates to the record navigating controls
SELF. Br oadcast Updat e

av. Get Proj ect . Set Modi fi ed( TRUE)
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* Language: ArcVi ew Avenue o
% o o s s s s s s s s 8 s s = 8 = = 8 8 = 8 = = 8 = = s s s s s s s s s s s s s s s s s s s s s o s s s s s ow s ow s s
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* Aut hor/ Sit e, Dat e, Event
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* Raul D. Patterson Phone: (305) 717-5865

* U S. Ceol ogical Survey - WRD FAX: (305) 717-5801

* 9100 NW36th St., Suite 109

* Mam , Florida 33178 USA Internet: rdpatter@sgs. gov

*
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* Di scl ai ner:
Al t hough this program has been used by the U S. Ceol ogi cal Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
material nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.

Pur pose: sets up the selected point thene as the well therme. Upon
selecting the theme, the user is pronpted for a well name or id field (should
be a text field with identifiers for the wells), then pronpts for the |ayer
field (contains the layer nunber in the sinulation that the well withdraws
from, and then it asks the user to select the punpage fields. One pumnpage
field nust be designated by the user for each period in the variable NPER
which is obtained fromthe basic package of the local sinulation. The punpage
field should be nuneric with punpage in the units used by the |ocal simulation
and the val ues should be negative for w thdrawal, positive for injection. The
above information (along with place holders for other information yet to be
entered) is assenbled into a list which is set as the well thenme's object tag.
The information in the list is needed by the rest of the programs to create
the well package file. The attribute table of the well thene is then set as
the server for the dialog. At the beginning, a search is made in the view for
a well thenme that may have previously been designated, by calling the script
"Avtnr.GetGidThene"; if one is found, the user is asked whether to keep it or
replace it with the selected theme. Updates are broadcast to |istening
controls at the end.
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t heVi ew = av. Get Acti veDoc

t heDi al og = SELF. Get Di al og

txI Wl | Nane = t heDi al og. Fi ndByNane("t x| Wl | Nane")
t xt NPER = t heDi al og. Fi ndByName("t xt NPER")

| bxPunpage

cbxGidThe

= t heDi al og. Fi ndByNane(" | bxPunpage")
me = t heDi al og. Fi ndByNane("cbxG i dThene")

"if a well thene's been designated, then ask user whether



"to change to the new one and del ete old one's object tag.

t heSel Theme = SELF. Get Sel ecti on
theWel | Thene = av. Run("Avtnr. Get Gi dThene", {theView, "W})

if (theSel Theme = theWel | Thene) then
theFTab = t heWel | Thene. Get FTab
t heDi al og. Set Server (t heFTab)
| bxPunpage. Updat e
return NIL
el seif (theWell Theme = NIL) then
'none's been designated, we'll go with this one
t heVel | Thene = t heSel Thene
else 'they're choosing a new well thene
"verify:
change = MsgBox. YesNo ("The well theme is currently "+theWel| Thenme. Get Name +
", Wuld you like to change it to be " +
t heSel Thene. Get Nane + "?", "Selecting Well Theme", TRUE)
if (change) then
t hewel | Theme. Set Cbj ect Tag("")
t heVel | Thene = t heSel Thene
el se
SELF. Updat e
t heFTab = theWel | Thene. Get FTab
t heDi al og. Set Server (t heFTab)
| bxPunpage. Updat e
Return N L
end
end

t heFTab = theWel | Thene. Get FTab
t heWel | Li st = List. Make
thewel | List. Add("W) "**0th item added to theWel | Li st

"make lists of all string flds and all num flds:
theStringFlds = {}
t heNunFl ds = {}
for each F in theFTab. GetFi el ds
if (F.1sTypeNunber) then
t heNunFl ds. Add( F)
el seif (F.1sTypeString) then
t heStri ngFl ds. Add(F)
end
end

'get the well nane field:

theWel | Fld = MsgBox. Li st AsString(theStringFlds, "Select Well Name field",
"Sel ecting Fields")

t heVeel | Fl dNanme = t heWel | Fl d. Get Nane

theWel | Li st. Add(t heWel | Fl dNane) '**1st item added to theWel | Li st

t heStri ngFl ds. RemoveQbj (t heWel | FI d)

‘get the layer field:

t heLayer Fl d = MsgBox. Li st AsString(theNunFl ds, "Select Layer field",
"Sel ecting Fields")

t heLayer Fl dName = t helLayer Fl d. Get Nane

t heWel | Li st. Add(t heLayer Fl dNane) '**2nd item added to theWel | Li st



t heNunF¥l ds. RenoveObj (t heLayer Fl d)

"get the flds for each stress period:
NPER = t xt NPER. Get Label . AsLi st. Get (2) . AsNunber

t hePunmpFl ds = Li st. Make
for each i in 1..NPER
"get the fld for the i-th stress period punpage:
anPunpFl d = MsgBox. Li st AsString(theNunFl ds, "Select Stress Period"++

i.AsString++"field", "Selecting Fields")
t hePunmpFl ds. Add( anPunpFI d. Get Nane)
end

"get the file nane for the nanme file in the path to files:

t heRoot Name = t heDi al og. Fi ndByName( "t x| Root Nane") . Get Text

thePath = t heDi al og. Fi ndByNanme( "t xt Pat hToFi | es"). Get Label . AsLi st . Get ( 3)
theFil eNameString = thePath + "\" + theRootNane + ".nant

theFi | eName = Fi | eNane. Make(t heFi | eNaneStri ng)

**3rd item added to theWel |l List
**4th item added to the Well List (placehol der

t hevel | Li st. Add(t hePunpFl ds)
' for theGidThene)

t heWel | Li st. Add( NI L)

**5th item added to the Well List
**6th item added to the Well List (placehol der
for theRecTrackLi st)

t heWel | Li st. Add(t heFi | eNane)
t hevel | Li st. Add("")

t hevel | Thene. Set Obj ect Tag(t heWel | Li st)
t heDi al og. Set Server (t heFTab)

SELF. Broadcast Updat e

av. Get Proj ect. Set Modi fi ed( TRUE)
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FRrkxkxkxkxkx [J S, CGeological Survey prelimnary conputer program ** %%k

R R R R R SRS E R R R R EEEEEREEEEREEEREEEREEEEREEREEEREEEEEEREEEREERREEERE SRR EES

ok ko ok ko ok ok ok ok Av\Wél | . dl gAvWel | . | bt Browse. i ck ok ok k ok ok kK ko
EIE R I I I A S I I b I I R I I I I R I I I I I I I I I I I I I S I I b S R R I B R I R I I I
** Language: ArcVi ew Avenue **
% e« e @ @ @ @ @ @ @ = s s s s s s s 88 s s s 88 8 88 s 88 88 8 88 8 88 8 88 88 8 8 8 8 8 8 8 8 8 8 8 8 8 8 =3 # s s 8 8 @8 @8 @ @ @ @ @ @ @ @ @ @ @ @ @ @ @@ w@#Da
I I I i i i il iy
* Aut hor/ Sit e, Dat e, Event

K e e e e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e - -
* Raul D. Patterson Phone: (305) 717-5865
* U S. Geol ogical Survey - WRD FAX: (305) 717-5801
* 9100 NW36th St., Suite 109

* Mam , Florida 33178 USA Internet: rdpatter@sgs. gov
*

*:::::::: s
e e A R A S S R S
*

* Discl ai ner:
Al 't hough this program has been used by the U S. Geol ogical Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
mat eri al nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.

Pur pose: Pronpts the user to browse to the MODFLOW Nane File of the | ocal
simulation. Locates the basic file and reads the value NPER fromit. Posts
the Path to Files, NPER and the Root nane of the sinmulation into their
respective controls and send an update to enable the drop-down |ist box for
the well thene.

0123456789012345678901234567890123456789012345678901234567890123456789012345678

t heVi ew = av. Get Acti veDoc
t heDi al og = SELF. Get Di al og

"identify controls:

t xI Root Nane = theDi al og. Fi ndByNane("t x| Root Nane")

t xt Pat hToFi |l es = t heDi al og. Fi ndByNane("t xt Pat hToFi | es")
t xt NPER = t heDi al og. Fi ndByName("t xt NPER")

cbxWel | Theme = theDi al og. Fi ndByNane(" cbxWel | Thene")
cpaThermes = theDi al og. Fi ndByNane(" cpaThenes")

"browse to the sinulation's nane file:
theWel | Thene = av. Run("Avtnr. Get Gi dThene", {theView, "W})
if ((thewWell Theme = NIL).Not) then
t heNaneFi | eName = t heWel | Thene. Get Obj ect Tag. Get (5)
t heNaneFi | eNanme. Ret ur nDi r. Set C\D
end

t heNaneFi | eNane = Fil eDi al og. Show ("*. nant', "MODFLOW Nanme File (*.nam",
"Select Nane File for Local MODFLOW Simul ation")
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if (theNameFil eName = N L) then
Return N L
end

if ((thewell Theme = NIL).Not) then
t hewel | There. Get Cbj ect Tag. Set (5, t heNaneFi | eNane)
av. Get Proj ect. Set Modi fi ed( TRUE)

end

Pat hToFi | es = t heNaneFi | eNane. ReturnDir. AsStri ng

t xt Pat hToFi | es. Set Label ("Path to Files:" ++ PathToFil es)
t xt Pat hToFi | es. Set Enabl ed( TRUE)

t xI Root Namre. Set Text (t heNaneFi | eNane. Get BaseNane)

t xI Root Name. Set Enabl ed( TRUE)

set NPER:

t heBASFi | eNane = (Pat hToFiles + "\" +
av. Run(" Avt nr. Get Fi | eNameFr onNaneFi | e",
{t heNaneFi | eNane, "BAS'})).AsFil eNane

t heBASFi | e = LineFil e. Make(t heBASFi | eNane, #FI LE PERM READ)
t heBASFi | e. Set Pos( 2)

t he3rdLi ne = t heBASFi | e. ReadEl t

NPER = t he3rdLi ne. AsLi st. Get (3)

t heBASFi | e. Cl ose

t xt NPER. Set Label ("Stress Peri ods: "+NPER)
t xt NPER. Set Enabl ed( TRUE)

cpaThenes. Set Enabl ed( TRUE)
cbxWel | Thene. Set Enabl ed( TRUE)
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FRrkxkxkxkxkx [J S, CGeological Survey prelimnary conputer program ** %%k

R R R R R SRS E R R R R EEEEEREEEEREEEREEEREEEEREEREEEREEEEEEREEEREERREEERE SRR EES

ok ko ok ko ok ok ok ok Av\Wel | . dl gAvWel | . I btWiteFile.Cick ok ok ko k ok ok ok ok ok
EIE R I I I A S I I b I I R I I I I R I I I I I I I I I I I I I S I I b S R R I B R I R I I I
*x Language: ArcVi ew Avenue **
% e« e @ @ @ @ @ @ @ = s s s s s s s 88 s s s 88 8 88 s 88 88 8 88 8 88 8 88 88 8 8 8 8 8 8 8 8 8 8 8 8 8 8 =3 # s s 8 8 @8 @8 @ @ @ @ @ @ @ @ @ @ @ @ @ @ @@ w@#Da
I I I i i i il iy
* Aut hor/ Sit e, Dat e, Event

K e e e e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e - -
* Raul D. Patterson Phone: (305) 717-5865
* U S. Ceological Survey - WRD FAX: (305) 717-5801
* 9100 NW36th St., Suite 109

* Mam , Florida 33178 USA Internet: rdpatter@sgs. gov
*

*:::::::: s
N S
*

* Discl ai ner:
Al 't hough this program has been used by the U S. Geol ogical Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
mat eri al nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.

Purpose: Wites the WEL file by using the paraneters stored in the Wl
Thene's object tag. Locates the current WEL package file, giving the user
the opportunity to re-nanme the old file before creating the new one to avoid
over-witing it. Loops through the Punp fields, witing a block of data to
the VEL file for each new stress punp field by |ooping through the records,
and wites a -1 in a newline for those stress periods using the sane field as
the previous stress period. The determ nation of whether the previous stress
period's information will be used is done by conparing the punp field in the
current iteration with that of the previous one. |If it is the sane field,
then there is no need to wite a new block of data and a -1 is witten on the
next line indicating that the previous stress period' s punping values wll be
reused in the current stress period. |If a well is inactive for a given stress
period, then its punping value is 0. Accordingly, at the beginning of the | oop
a reselect query is executed for "[PunpFldNanme] <> 0", and this selection is
then processed, leaving out the wells with punping val ues of 0.

0123456789012345678901234567890123456789012345678901234567890123456789012345678

t heVi ew = av. Get Acti veDoc

theVel | Thene = av. Run("Avtnr. Get Gi dThene", {theView, "W})
theWel | FTab = t heWel | Thene. Get FTab

"CGet current list of paranmeters:

t hePar anlLi st = t heWel | Thene. Get Obj ect Tag
t heVeel | Fl dNanme = t hePar anLi st. Get (1)

t heLayFl dName = theParanili st. Cet (2)

t hePunpFl dNanes = t hePar anli st. Get ( 3)
theG i dThene = theParaniist. Get(4)

t heNanFi | eNane = t heParanii st. Get (5)
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t helOSpaceStri ng " "
t hel2SpaceStri ng

"monentarily, for the duration of this script:

"l ocate current WEL pkg file where NAME file points, copying existing file to a
'new nane and reusing the nane in the NAME file for the new one:

theQ dFile = av. Run(" Avt nr. Get Fi | eNanmeFr onNaneFi | e", {theNanFil| eNane, "WEL"})
thed dFi | eNane = (theNantil eName. ReturnDir. AsString + "\" +
thed dFi | e). AsFi | eNane

if (theQ dFileNane.IsFile.Not) then

MsgBox. I nfo("The | ocation indicated in the Nanme file for the WEL file will "+
"be used", "the Current WEL file," + theddFile +
" was not found", "")
el se

OverWite = MsgBox. YesNo("the Current WEL file exists:"+NL+t hed dFil e,
"Over-wite Current WEL Fil e?", FALSE)

if (OverWite.Not) then
MsgBox. I nfo("To run again, re-nane the old VWEL file and then try again",

"Term nati ng Execution")

Return N L

end

end

t heNewFi | eNane = t hed dFi | eNane

"Open up the old file to read the first non-coment Iine:

thed dwWel | File = LineFile. Make(t hed dFi | eNane, #FI LE_PERM READ)
thelstLine = NI L

VWi le (thelstLine = NL)
aLine = thed dWel |l Fil e. ReadEl t
if (aLine.TrimdLeft(1l) <> "#") then
t helst Li ne = aLine
br eak
end
end

thed dwel | Fil e. Cl ose
if (thelstLine = NL) then
MsgBox. Error("lInvalid WEL file: no valid records found", "Terninating "+
"Execution")
Return NI L
end

"get IVELCB, the only thing to be retained fromthe old well file:
| VELCB = thelstLine. AsList. Get(1)

"Start up the new file (this will overwite the old file)
theNewFi | e = LineFil e. Make(t heNewFi | eNane, #FI LE_PERM WRI TE)

get NCOL and NROWfrom BAS file:
t heBASFi | eName = (theNanFil eNane. ReturnDir. AsString +
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"\" + av. Run("Avtnr. Get Fi | eNanmeFr onNaneFi | e",
{theNanti | eName, "BAS"})).AsFil eNane

t heBASFi | e = LineFil e. Make(t heBASFi | eNane, #FI LE PERM READ)
t heBASFi | e. Set Pos (2)

t he3r dBASLi ne = t heBASFi | e. ReadEl t

theltens = t he3rdBASLi ne. AsLi st

NROW
NCCL

eltems. Get (1) . AsNurrber

h
hel t ens. Get (2) . AsNunber

— -+

NROWKNCOL = NROW * NCOL
NPER = theltens. Get (3). AsNunber
t heBASFi | e. Cl ose

"the PunpFldNanme is used as a Key to a dictionary that contains either
"or a number, -1. A -1 is used whenever a punp field is used for conse
'stress periods.

t heNuntr Recs = t heWel | FTab. Get NunRecor ds
PER = O

t hePr evFl dName = ""

theNullvVal = 0

MXVELL = 0

'save selection to issue it in the upcom ng | oop:
theOrigBitmap = theWel | FTab. Get Sel ecti on. C one
t heWel | FTab. Get Sel ecti on. Cl ear Al |
t heWel | FTab. Updat eSel ecti on
aStressPerDict = Dictionary. Make( (t hePunpFl dNanmes. Count/ 10). Cei | i ng)
av. Cl ear Msg
av. ShowMsg(" Si zing arrays...")
for each aPunpFl dNanme i n t hePunpFl dNanes
PER = PER + 1
aStressPerList = List.Mke
i f (aPunpFl dNane = t hePrevFl dNane) then
I TMP = -1
aStressPerList = {I TP}

e
aBitmap = theOri gBi t map. d one
t hewel | FTab. Set Sel ection( theOrigBitmap )
t hewel | FTab. Updat eSel ecti on

theQstring = "(["+aPunpFl dName+"] <> "+theNull Val . AsString+" )"
t hewel | FTab. Query(theQString, aBitnmap, #VTAB SELTYPE AND)
t hewel | FTab. Set Sel ecti on(aBi t map)
t hewel | FTab. Updat eSel ecti on
| TMP = t heWel | FTab. Get Nuntel Recor ds
if (I1TMP > MXVELL) then
MXVELL = | TMP
end
aStressPerList = {ITMP, aBitmp}
end
aStressPerDi ct. Add( PER, aStressPerList)
t hePr evFl dNanme = aPunpFl dNane
end
av. C ear Msg

MXWELL = MXWELL. AsStri ng

t helstLi ne = thelOSpaceString. Left(10 - MXWELL. Count) +MXWELL +
t helOSpaceString. Left (10 - | WELCB. Count) +| VELCB
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theNewFi |l e. WiteElt(thelstLine)

t heLayFl d = theWel | FTab. Fi ndFi el d(t heLayFl dNane)
t heRowFl d = t heWel | FTab. Fi ndFi el d(" Row")

t heCol FI d = theWel | FTab. Fi ndFi el d(" Col ")

t heShpFl d = t heWel | FTab. Fi ndFi el d(" Shape")

theVel | Fld = t heWel | FTab. Fi ndFi el d(t heWel | FI dNane)
t hi sPunpFl dNanme = NI L

"t hePunpFl dNanmes contain one field for each stress period and they may
"be repeated (ie. the sane Punp field nay be used by nore than one stress
"period, whether the stress periods are consecutive or not). A determ -
"nation is nmade at the beginning of the loop to check if the sane punp field
'"is being used as in the previous stress period, if yes, a-11is witten
"ot herwi se, a whole new block of data is witten.

"initialize variables:

ITMP = 0
aTenSpaceString =

for each i in 1..NPER

theList = aStressPerDict. Get (i)
| TMP = thelList. Get(0)

if (I TMP < 0) then
theNewFi |l e. WiteElt(" -1")
continue 'a new set of type3 recs isn't needed, so next PERi od..
el se
t hel TMPSpaces = aTenSpaceString. Left (10 - | TMP. AsStri ng. Count)
theNewFi |l e. WiteElt(thel TMPSpaces + | TMP. AsStri ng)
end

"access the values of this selection and put theminto a dictionary that
'uses SegNum as its key, and the values are lists of ItemLists. Each
"anltenLi st containing, in sequence, the elements of a record:

aBitmap = thelList. CGet (1)

theDict = Dictionary. Make(t heWel | FTab. Get NunSel Recor ds/ 10)

t hewel | FTab. Set Sel ecti on(aBi t map)

t hewel | FTab. Updat eSel ecti on

aPunpFl dNane = t hePunpFl dNanes. Get (i - 1)
t hePunpFl d = t heWel | FTab. Fi ndFi el d( aPunpFl dNane)

for each aRec in theWl | FTab. Get Sel ecti on

t heLay = t heWell FTab. Ret urnVal ue(t heLayFl d, aRec)
t heRow = t heWel | FTab. Ret ur nVal ue(t heRowrl d, aRec)
t heCol = theWell FTab. Ret ur nVal ue(t heCol Fl d, aRec)
theSeqnum = ((theLay - 1) * NROMNCOL) + ((theRow - 1) * NCOL) + theCo
theLay = thelLay.AsString
t heRow = t heRow. AsString
theCol = theCol.AsString

t hePunpage = t heWel | FTab. Ret ur nval ue(t hePunpFl d, aRec). Set For mat (
"d.d").AsString

thewel | = theWel | FTab. Ret urnVal ue(theWel | Fl d, aRec)
thewell = thewell.Left(12) + thel2SpaceString.Left(12 - theWwel . Count)
t heShape = theWl | FTab. Ret ur nVal ue(t heShpFl d, aRec)
t heXcoor = theShape. Get X. Set Format ("d. dd"). AsString
t heYcoor = theShape. GetY. Set Format ("d. dd"). AsString
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aRecord = {thelLay, theRow, theCol, thePunpage, theWell, theXcoor,

if (thebDict.Get(theSeqnum) = NIL) then
aLi st Of Records = List. Mke
aLi st O Recor ds. Add( aRecor d)
t heDi ct . Add(t heSeqnum aLi st Of Recor ds)
el se
aLi st Of Records = thebDict. Get (t heSeqgnum
aLi st Of Recor ds. Add(aRecor d)
theDi ct. Set (t heSegnum aLi st Of Recor ds)
end
end

'wite out the records:

t heSeqnuns = t heDi ct. Ret ur nKeys
t heSeqnuns. Sort ( TRUE)
‘create a string for this PER s data:
PERString = ""
for each aSegnumin theSegnuns
t heLi st Of Records = t heDi ct. Get (aSegnum)
for each aRecord in thelListOf Records
aRecString = ""
for each i in 0..3
anltem = aRecord. Get (i)
t heSpaces = aTenSpaceString. Left (10 - anltem Count)
aRecString = aRecString + theSpaces + anltem

end
aRecString = aRecString + " #"
for each i in 4..6

anltem = aRecord. Get (i)
aRecString = aRecString ++ anltem
end
theNewFi l e. WiteElt(aRecString)
end
end

end

t heNewFi | e. Cl ose
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Frkkkkxkxxkkxk U S, CGeological Survey prelimnary conputer program ***x*x*kxkkx

R I I I S R I R I I O R R R I I R R R I I I R R I O R I R I R R I R R

kkhkkkhkhkkhkkkkkkk*% AVV\elldI gAVV\ellq)en kkhkkkhkhkkhhkkhkkkkkk*kx
kkhkhkkhkhkkhkhkhkhhkkhhkkhhkhhkhhdhhdhhdhdhhkhdhkhdhhdhhdhdhdhkhdhkhdhhdhdhdhdhddhkhdhhhkhhkhdhdhdhdhkdhkhhkhdxh*x*%x
** Language: ArcVi ew Avenue **
% o o s s s s s s s s 8 s s = 8 = = 8 8 = 8 = = 8 = = s s s s s s s s s s s s s s s s s s s s s o s s s s s ow s ow s s
I EIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIiiiiiiiiiiiiiiiiiiiiiii
* Aut hor/ Site, Dat e, Event

K e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e - -
* Raul D. Patterson Phone: (305) 717-5865
* U S. Ceol ogical Survey - WRD FAX: (305) 717-5801
* 9100 NW36th St., Suite 109

* Mam , Florida 33178 USA Internet: rdpatter@sgs. gov
*

* oo ———-—————== s e ey
% e e & & @ @ @ @ @ @ @ @ @ @ @ @ @ =8 8 s 8 8 8 8 8 8 8 8 8 8 8 8 88 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 83 # @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @@
R R R R R R R R R R R R R R R R

* Di scl ai ner:
Al t hough this program has been used by the U S. Ceol ogi cal Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
material nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.

Purpose: Sets up environnment for dialog. First, all controls are
referenced. Then, the broadcast-listener relationships are set up anong the
controls. At the end, updates are sent to all the controls to initialize the
dialog. Prior to initialization, a well theme is searched for in the current
view, if a well thenme has been designated in the view, then it is detern ned
whet her a grid theme has been associated with it. |If there is no
well thenme, the formw Il open up with all controls disabled except for the
Browse and Close buttons. If a well thene exists but no grid thene, then
additionally, the well theme drop-down |ist box and the grid thene drop-down
[ist box will be enabled as well.

0123456789012345678901234567890123456789012345678901234567890123456789012345678

t heVi ew = av. Get Acti veDoc

identify controls:

t xI Root Nane = SELF. Fi ndByNane("t x| Root Nane")

cbx\Wel | Thene
cbxG i dThene

SELF. Fi ndByNanme(" cbxWel | Thene")
SELF. Fi ndByNanme(" cbxG i dThene")

t xt NPER = SELF. Fi ndByNane("t xt NPER")

t xt Pat hToFi | es = SELF. Fi ndByNane("t xt Pat hToFi | es")
t x| V&l | Name = SELF. Fi ndByName( "t x| Wl | Nane")

t x| Xcoor = SELF. Fi ndByNane("t x| Xcoor™")

t xl Ycoor = SELF. Fi ndByNane("t x| Ycoor™")

t xl Layer = SELF. Fi ndByNane("t x| Layer™")

bxPumpage = SELF. Fi ndByNane("| bxPunpage")

t xt RecTracker = SELF. Fi ndByNanme("t xt RecTracker™")
bt nPrevi ous = SELF. Fi ndByNane(" bt nPrevi ous")
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bt nNext = SELF. Fi ndByNane(" bt nNext")
IbtWiteFile = SELF. Fi ndByNane("l btWiteFile")

set up broadcast/listener rel ationships:

t heRecTracki ngControl s = {t x| Wl | Nane, btnNext, btnPrevious, txtRecTracker,
t xI Xcoor, txlYcoor, txlLayer, |bxPunpage}

bt nPr evi ous. Set Li st ener s(t heRecTr acki ngContr ol s)

bt nNext . Set Li st ener s(t heRecTr acki ngContr ol s)

cbxGri dThene. Set Li st ener s(t heRecTr acki ngContr ol s)

cbxWel | Thene. Set Li st ener s(t heRecTracki ngControl s)

cbxGi dTheme. AddLi st ener (cbxWel | Thene)

cbxGi dThene. AddLi stener (I bt WiteFile)

cbxWel | Theme. AddLi st ener (cbxG i dThene)

cbxWel | Thene. AddLi stener (I bt WiteFile)

"check if a well thene exists in the view, if it does, check if a grid thene
'isinthe View, if not inthe view If a well theme exists nd its grid
"a thene also exists, then overlay grid with wells, and initialize dial og:

theVel | Thene = av. Run("Avtnr. Get Gi dThene", {theView, "W})
if ((thewell Theme = NIL).Not) then

t hewel | Paranmii st = t heWel | Thene. Get Obj ect Tag
theG i dThene = theWel| Paranii st. Get (4)

if (theGidTheme = NIL) then
"do not hi ng
el seif (theVi ew. Get Thenes. Fi nd(theG i dThene) = -1) then
MsgBox. Warni ng(" The previosly selected grid thenme, "+theGi dThene. Get Nane+
", is not in the view, select a new grid thenme",
"Grid Thene Not Found")
t hewel | Par anii st. Set (4, NL)
t heWel | Thene. Set Obj ect Tag(t heWel | Par anLi st)
el se 'overlay thenes, reset controls:
av. Run("Av\Wel | . Overl ayWel | sWthGid", {theWell Thene, theG i dThene})
SELF. Set Server (t heWel | Thene. Get FTab)
"reset record tracker:
av. Run("Av\el | . MoveRecord", {theWel | Thenme, "RESET"})
'rel oad punpage data to Punpage |i stbox:
av. Run(" Av\Wel | . LoadPunpage", {thewWwell Thene, | bxPunpage})
end

end

"send updates for initialization:

t x| Root Nane. Updat e
t xt Pat hToFi | es. Updat e
t xt NPER. Updat e

cbxWel | Thene. Updat e
cbxGi dThene. Updat e

bt nPr evi ous. Updat e
bt nNext . Updat e

t xt RecTr acker. Updat e
t x| Wl | Nane. Updat e

t x| Xcoor . Updat e

t x| Ycoor. Updat e

t xI Layer . Updat e
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| bxPunpage. Updat e
bt WiteFile.Update
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FRrkxkxkxkxkx [J S, CGeological Survey prelimnary conputer program ** %%k

R R R R R SRS E R R R R EEEEEREEEEREEEREEEREEEEREEREEEREEEEEEREEEREERREEERE SRR EES

*kkhkkkhkkkhkkkkkkk*k AVV\elllnstall *kkhkkkhkhkkhkhkkhkkkhkkk*k*x
EIE R I I I A S I I b I I R I I I I R I I I I I I I I I I I I I S I I b S R R I B R I R I I I
** Language: ArcVi ew Avenue **
% e« e @ @ @ @ @ @ @ = s s s s s s s 88 s s s 88 8 88 s 88 88 8 88 8 88 8 88 88 8 8 8 8 8 8 8 8 8 8 8 8 8 8 =3 # s s 8 8 @8 @8 @ @ @ @ @ @ @ @ @ @ @ @ @ @ @@ w@#Da
I I I i i i il iy
* Aut hor/ Sit e, Dat e, Event

K e e e e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e - -
* Raul D. Patterson Phone: (305) 717-5865
* U S. Geol ogical Survey - WRD FAX: (305) 717-5801
* 9100 NW36th St., Suite 109

* Mam , Florida 33178 USA Internet: rdpatter@sgs. gov
*

*:::::::: s
e e A R A S S R S
*

* Discl ai ner:
Al 't hough this program has been used by the U S. Geol ogical Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
mat eri al nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.
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.. Purpose: Install script is executed only when the extension is | oaded for
the first time in an ArcView session. Installs the dialog, dl gAvWell, the
extension scripts, as well as the button and MODTMR nenu (if not already
present), and the 'Well Refiner...' choice for |aunching the dial og.

0123456789012345678901234567890123456789012345678901234567890123456789012345678

Install ONLY if there is an active project
if (av.GetProject = nil) then

return N L
end

"Retrieve objects from extension:
t heProj ect = av. Get Proj ect

t heOpenButton = SELF. Get (0)
t heSpace = SELF. Get (1)
t heChoi ce = SELF. Get (2)

"the project nust have a View GU:
theViewGUl = av.GetProject.FindGUJ ("View')
if (theViewGU = NL) then

Return NI L
end

"Install the open button:

t heVi ew@Jl Butt onBar = t heVi ew@Ul . Get Butt onBar

t heVi ew@J Butt ons = t heVi ewGUl Butt onBar. Get Control s
"Make it the last item

t hePl ace = t heVi ew@Jl But t ons. Count
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t heVi ewGUl But t onBar . Add(t heOpenButt on, thePl ace)

"now i nstall menu choice and MODTMR nenu if not present:
t heVi ewMenuBar = t heVi ewGUl . Get MenuBar
t heMODTMRMENU = t heVi ewMenuBar . Fi ndByLabel (" MODTMR")
if (theMODTMRMenu = NIL) then
"add it:
t heW ndowMenu = theVi ewMenuBar . Fi ndByNanme(" W ndow")
t hePl ace = theVi ewmenuBar. Get Control s. Fi nd(t heW ndowivenu) - 1
t heMenu = t heVi ewenuBar. New(t hePl ace)
t heMenu. Set Label (" &MODTMR")
t heMenu. Add(t heChoi ce, 0)
el se
"add a space and then it:
t heMODTMRMeNuU. Add(t heSpace, 99)
t heMODTMRMeNu. Add(t heChoi ce, 99)
end

t heVi ewGUl . Set Modi fi ed( TRUE)
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FRrkxkxkxkxkx [J S, CGeological Survey prelimnary conputer program ** %%k

R R R R R SRS E R R R R EEEEEREEEEREEEREEEREEEEREEREEEREEEEEEREEEREERREEERE SRR EES

*kkhkkkhkkkhkkkkkkk*k AVV\éllLoadPun-page *kkhkkkhkhkkhkhkkhkkkhkkk*k*x
EIE R I I I A S I I b I I R I I I I R I I I I I I I I I I I I I S I I b S R R I B R I R I I I
*x Language: ArcVi ew Avenue **
% e« e @ @ @ @ @ @ @ = s s s s s s s 88 s s s 88 8 88 s 88 88 8 88 8 88 8 88 88 8 8 8 8 8 8 8 8 8 8 8 8 8 8 =3 # s s 8 8 @8 @8 @ @ @ @ @ @ @ @ @ @ @ @ @ @ @@ w@#Da
I I I i i i il iy
* Aut hor/ Site, Dat e, Event

K e e e e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e - -
* Raul D. Patterson Phone: (305) 717-5865
* U S. Geol ogical Survey - WRD FAX: (305) 717-5801
* 9100 NW36th St., Suite 109

* Mam , Florida 33178 USA Internet: rdpatter@sgs. gov
*

*:::::::: s
N S
*

* Discl ai ner:
Al 't hough this program has been used by the U S. Geol ogical Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
mat eri al nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.

Pur pose: | oads the punpage data for the wells in the punpage fields to the
Punpage |ist box, and sets the first row visible

0123456789012345678901234567890123456789012345678901234567890123456789012345678

t heWel | Theme = SELF. Get (0)
| bxPunpage = SELF. Get (1)

t heDi al og = | bxPunpage. Get Di al og
t hewel | Parans = t heWel | Thene. Get Obj ect Tag
t heVel | FTab = t heWel | Thene. Get FTab

t hePumpFl ds = {}
t hePunpFl dsNanes = t heWel | Par ans. Get ( 3)
for each P in thePunpFl dsNanes
aPunpFl d = theWel | FTab. Fi ndFi el d(P)
t hePunpFl ds. Add( aPunpFl d)
end

| bxPunpage. Def i neFronVTab (theDi al og. Get Server, thePunpFl ds, TRUE)
| bxPunpage. Set RowHei ght ( 100)

23



Frkkkkxkxxkkxk U S, CGeological Survey prelimnary conputer program ***x*x*kxkkx

R I I I S R I R I I O R R R I I R R R I I I R R I O R I R I R R I R R

kkhkkkkhkhkkkkhkkkk*k AVV‘E”NDVERECOI’d kkhkkkkhkhkkkkhkkkk*k*x

R I I R I R I R I I I R R R I I R R I I R I R I R R R I I R I R

PR Language: ArcVi ew Avenue o
e e e e e T
Il
' Aut hor/ Site, Dat e, Event

R L L o o o o e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m e e - -
' Raul D. Patterson Phone: (305) 717-5865

' U S. Ceol ogical Survey - WRD FAX: (305) 717-5801

b 9100 NW36th St., Suite 109

" Mam , Florida 33178 USA Internet: rdpatter@sgs. gov

L

'Y o= s e ey
| e « o« s a &« #a & &« & &« &« &« &« &« &« &« = 2 2 2 2 2 2 = 2 2 2 = = = = = = = = = = s = 8 8" 8 8 8 8 8 8 8 8 8 8 8 8 8 8 @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @« @ @ @
R R R R R
"* Disclainmer:

' Al t hough this program has been used by the U S. Ceol ogi cal Survey,
' no warranty, expressed or inplied, is made by the USGS as to the

' accuracy and functioning of the program and rel ated program

' material nor shall the fact of distribution constitute any such

' warranty, and no responsibility is assumed by the USGS in

' connection therewth.

L

| o o a s a a & & &« & &« &« &« &« &« &« &« = 2 = 2 2 2 2 = = 2 2 = = = = = 2 = = = = = = 8= 8= 8= 8 8= 8 8 8 8 8 8 8 8 8 8 8 @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @« @ @ @
L IIIIIIIIIIIIIIIIIIIIIIII I I I I i i i i i iy

Purpose: Moves the current record in the selected set of the well attribute

tabl e one up or down, or rew nds back to the first selected record, depending
on the keyword that is received as an argunent ("NEXT", "PREVIQUS" or
"RESET"). Updates the obj tag of the well thene to store the new record
numnber .

0123456789012345678901234567890123456789012345678901234567890123456789012345678

t heWel | Thene = SELF. Get (0)
t heAction = SELF. Cet (1)

t hewel | Parans = t heWel | Thene. Get Obj ect Tag

t heRecTr ackLi st = theWel | Parans. Get (6)
CurrRec = theRecTrackList. Get (0)
theWel | No = theRecTrackLi st. Get (2)

t heWel | TheneSel ection = theWl | Thene. Get FTab. Get Sel ecti on

if (theAction = "NEXT") then
CurrRec = theWel |l TheneSel ecti on. Get Next Set ( Curr Rec)
theWel I No = theWelINo + 1

el seif (theAction = "PREVIQUS") then
CurrRec = theWel |l TheneSel ecti on. Get PrevSet ( Curr Rec)
theWel I No = theWellNo - 1

el seif (theAction = "RESET") then
CurrRec = theWel | TheneSel ecti on. Get Next Set (- 1)
theWelINo = 1

end
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t heRecTr ackLi st. Set (0, CurrRec)

t heRecTr ackLi st. Set (2, theWel | No)

t heWel | Par ans. Set (6, theRecTrackLi st)

t heVel | Thene. Set Obj ect Tag(t heWel | Par ans)

Return CurrRec
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Frkkkkxkxxkkxk U S, CGeological Survey prelimnary conputer program ***x*x*kxkkx

R I I I S R I R I I O R R R I I R R R I I I R R I O R I R I R R I R R

kkhkkkhkhkkhkkkkkkk*% AVV\EIIQ/erIayV\EIISWthGrId kkhkkkhkhkkhkkhkkkk*kx
kkhkhkkhkhkkhkhkhkhhkkhhkkhhkhhkhhdhhdhhdhdhhkhdhkhdhhdhhdhdhdhkhdhkhdhhdhdhdhdhddhkhdhhhkhhkhdhdhdhdhkdhkhhkhdxh*x*%x
* Language: ArcVi ew Avenue o
% o o s s s s s s s s 8 s s = 8 = = 8 8 = 8 = = 8 = = s s s s s s s s s s s s s s s s s s s s s o s s s s s ow s ow s s
I EIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIiiiiiiiiiiiiiiiiiiiiiii
* Aut hor/ Sit e, Dat e, Event

K e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e - -
* Raul D. Patterson Phone: (305) 717-5865
* U S. Ceol ogical Survey - WRD FAX: (305) 717-5801
* 9100 NW36th St., Suite 109

* Mam , Florida 33178 USA Internet: rdpatter@sgs. gov
*

* oo ———-—————== s e ey
% e e & & @ @ @ @ @ @ @ @ @ @ @ @ @ =8 8 s 8 8 8 8 8 8 8 8 8 8 8 8 88 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 83 # @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @@
R R R R R R R R R R R R R R R R

* Di scl ai ner:
Al t hough this program has been used by the U S. Ceol ogi cal Survey,
no warranty, expressed or inplied, is made by the USGS as to the
accuracy and functioning of the program and rel ated program
material nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USGS in
connection therewth.

Pur pose: overlays the grid theme on the well thene, thereby appending to
the attribute table of the latter the grid fields 'seqnum, 'row, and 'col".
the overlay is performed by a spatial join in which the "from' field is the
shape field of the grid thene, and the "to" field is the shape field of the
wel | thene. Then, a selection by thene is done on the well theme with the
grid theme to select only those wells that fall inside the grid thene.

0123456789012345678901234567890123456789012345678901234567890123456789012345678

t heWel | Thene
t heG i dThene

SELF. Get (0)
SELF. Get (1)

"do the spatial join:

t heWel | FTab = t heWel | Thene. Get FTab

t heWel | ShpFl d = theWel | FTab. Fi ndFi el d(" Shape")
theG i dFTab = theGi dThene. Get FTab

theG i dShpFl d = theG i dFTab. Fi ndFi el d(" Shape")

"check if well ftab has any joins, unjoining all if yes:
if (thewell FTab.|sBase. Not) then

av. Get Proj ect. Set Mbdi fi ed(true)

t hewel | FTab. Unj oi nAl |
end

t hewel | FTab. Joi n(t heWel | ShpFl d, theG i dFTab, theG i dShpFl d)

t heWel | There. Sel ect ByThene (theG i dThene, #FTAB_RELTYPE_ | SCOVPLETELYW THI N,
0, #VTAB_SELTYPE_NEW

t hewel | FTab. Updat eSel ecti on
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