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INDEX PlanBuilder Getting Started Guide

INTRODUCTION

INDEX PlanBuilder is an interactive GIS-based planning support system designed to assist in
community planning and development, including measurement of existing conditions, creation of
scenarios, evaluation of alternatives, and implementation of adopted plans.

Applications often begin with benchmark measurements of existing conditions to create a frame of
reference and to identify problems and opportunities that merit attention in plans. INDEX can then be
used to interactively design alternative scenarios, analyze and score their performance, and compare
and rank the alternatives according to achievement of user objectives. Once plans are adopted,
INDEX supports implementation by evaluating the consistency of development proposals against
plan goals. Over time, goal achievement can be periodically measured with progress reports. Figure
1 illustrates these steps, which are discussed in greater detail in the accompanying Community
Process Guide.

As a planning support tool, INDEX is distinguished by the following features:

[ ] Inclusion of stakeholder objectives. INDEX contains a rating and weighting (RAW) tool that
allows users to specify their planning objectives and priorities according to major policy topics
and desired outcomes. Existing conditions and planning scenarios can then be evaluated and
ranked according to achievement of stakeholder goals.

u Case designer for digital charretting. This tool gives users the ability to draw and edit spatial
features on-the-fly, including street and sidewalk networks, bike and transit routes, parcel
shapes and sizes, and land-use designations. Users are able to create and select from
“palettes” of these features that are user-defined with local standards or design objectives.

[ ] Indicator mapping. A unique strength of INDEX is its mapping of indicator results in addition
to quantitative scoring. By mapping the spatial patterns of indicator results, INDEX is able to
produce a clear picture of where objectives are and are not being achieved.

[ ] Multi-modal travel network. INDEX achieves genuine land-use/transportation integration with
a travel network for each transportation mode, thereby giving complete and accurate
measurements of land-use and travel mode relationships.

] Incremental development evaluation. Once plans are adopted and incremental build-out
starts occurring, INDEX has tool for evaluating proposed development projects’ consistency
with plan goals.

Some users may choose to apply INDEX systematically in all stages of community planning and
development, while some may find it helpful at one or two key points. Regardless of where in the
process it is applied, it should be viewed as a support tool intended to inform rather than as a
regulatory device intended to control.

The technical steps for applying INDEX are detailed in the other documents that makeup the User
Notebook. Figure 2 summarizes typical major steps in a jurisdiction’s use of the tool. This includes
initial set-up for the jurisdiction where the tool will be applied over time in various locations; and then
steps that are normally followed in applying the tool at a particular location.
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Figure 1. SUPPORT OF COMMUNITY PLANNING WITH INDEX PLANBUILDER
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Figure 2. BASIC STEPS IN APPLYING INDEX PLANBUILDER
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Examples of INDEX applications around the country in recent years include:

[ ] Smart growth and sustainable development evaluation of neighborhood and community
plans.

[ ] Comprehensive land-use plan updating.

| Regional growth visioning for multi-jurisdiction metropolitan areas.

| Light rail station area planning.

[ ] Comparison of infill versus greenfield growth.

[ ] Mid-point evaluation of 20-year community plan implementation.

[ ] Comparative neighborhood design analysis of open space preservation versus transit
orientation.

[ ] Citywide pedestrian master planning.

[ ] Evaluation of neighborhood design for global warming emissions reduction.

System Requirements

INDEX PlanBuilder requires Windows 2000/XP, Microsoft Office 2000 Professional or greater with
MS-Access. INDEX PlanBuilder requires ESRI's ArcGIS desktop software 9.2 with the latest Service
Pack. INDEX PlanBuilder supports all ArcGIS license types (ArcView, ArcEditor, Arcinfo). However
ArcView users are limited in the kinds of indicators they can run, and therefore have reduced data
requirements. Throughout the INDEX PlanBuilder documentation, where applicable the following
highlights denote license-specific features or instructions:

ArcEditor/Arcinfo Users, or

ArcView Users

The minimum hardware configuration is a 1.2 GHz PC with at least 512 MB of RAM, a 17-inch or
larger monitor capable of 1024x768 resolution with 32 bit color, and at least 1 GB of available hard
disk space. A preferred PC specification is 1 GB of RAM and a 2.8 GHz processor.

The software consists of a stand-alone Visual Basic program (Study Manager) and an ArcMap
Extension. It has been designed and tested to be a desktop application for use with a locally-installed
version of ArcGIS, and must be installed on the workstation where it is being used. While thin-client
installations are possible, they are not supported.

The tool is not a client-server application. While it is possible for an administrator to specially
customize an INDEX installation with Criterion’s assistance so that user-editable files such as studies
and tutorial data are stored on a sharable network drive, care must be taken to ensure that multiple
users do not access the same studies at the same time.

INDEX PlanBuilder is configured to support standard Windows 2000/XP best practices with regard to
multiple user accounts and security policies. Therefore, the application can only be installed by a
user with administrative privileges.
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User Skills

INDEX has two levels of required user skills: 1) a model steward with advanced GIS experience, and
2) general users with basic GIS familiarity. Model stewards should have completed advanced ArcGIS
instruction and have at least two years of experience using either package; general users must have
familiarity with ArcMap. The ESRI ArcMap User Manual should be used to supplement the INDEX
User Notebook. At least one ESRI-certified ArcMap course is highly recommended for all INDEX
users.
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Documentation

The User Notebook contains the following documents:
[ ] Getting Started Guide. This explains the software’s installation and gives a brief tour of the
tool’s features.

[ ] Indicator Dictionary. This details each indicator by definition, units of measurement,
calculation formula, required data, and applicable user-defined parameters.

u Community Process Guide. This describes techniques for integrating INDEX into community
planning processes, and how the model can support typical planning tasks.

u Initial Training Exercise. This provides a initial walk-through of INDEX, including an
introduction to data editing techniques and scenario analysis using indicators.

[ ] Tutorial 1 — Jurisdiction Set-up. This covers the initial set-up of INDEX for use anywhere in
a jurisdiction.

[ ] Tutorial 2 — Benchmark Existing Conditions. This explains how to create study area base
cases.
u Tutorial 3 — Create And Evaluate Incremental Development Proposals. This describes the

process for creating alternative cases that are compared to base cases.

Figure 3 illustrates the tutorial sequence in relation to the geography being analyzed. In Tutorial 1,
users set-up the jurisdiction’s data for subsequent use in studies that can be located anywhere in the
jurisdiction. This step also includes setting up palettes of land-uses available for “painting” during
scenario building or digital charretting; entry of acceptable or desired indicator score ranges when
rating scenarios; and selection of weights of importance to be given to indicators.

In Tutorial 2, users learn how to create a base case of existing conditions in a study area. This
serves as a benchmark frame of reference for gauging proposed changes in the study area, e.g.
evaluating new incremental development.

In Tutorial 3, users learn how to create alternative design cases, and compare their impacts to one
another and to base case conditions.

These tutorials describe the tool's basic operations and typical application cases. In addition to the
tutorial examples, INDEX users can apply the tool to a wide variety of land-based planning decisions
that are discussed in the Community Process Guide.
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Figure 3
TUTORIAL SEQUENCE AND GEOGRAPHIC RELATIONSHIPS

Tutorial 3

Comparison of
\

alternative design cases
and their impacts to

the surrounding study
area base case.

Tutorial 2 e
Benchmarking of Study Area (base case)
study area base <
case existing %
conditions.

Tutorial 1 , ——
Set-up of data,
land-use paints,
and indicator goals
for jurisdiction.

Jurisdiction

505/200 April 2007



INDEX PlanBuilder Getting Started Guide

INSTALLING THE SOFTWARE

The installation of INDEX PlanBuilder follows Microsoft Best Practices for Windows 2000 and XP to
insure ease of installation, maximum security, system stability, and reliable uninstallation.

An individual designated as the model steward is typically responsible for installing the application.
This person may be a member of the IT, GIS or planning staff, but must have a user account with
administrative privileges on the computer where INDEX will be installed. The end users of the
application do not need to be administrative users.

If a different user other than the installing user will be accessing INDEX, they will need to boot into
the same OS to which INDEX was installed.

Installation
There are two separate INDEX CDs to install, always in the following order:

1. The core INDEX program CD
2. The INDEX user data files and generic/customized settings CD

Both CD installation programs have standard Windows installer interfaces. In both cases, choose
the "Typical" installation type to install all files from the CD to the target machine.

Files

Once installed on the computer, INDEX will have three types of files stored in three separate
locations: 1) program executable files (and supporting files), 2) user data files, and 3) user settings.
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Program Executables

The application’s program executables and supporting files are installed to a subfolder of the
Program Files folder for the current OS. The Study Manager application is installed in this directory,
as is the INDEX ArcMap extension. A source folder used for creating user data, including master
copies of the study templates (as well as Tutorial and User Guide files, if these have also been
installed) will be stored in this location. A typical location for these executable files is: C:\Progam
Files\CriterionM\INDEX\PlanBuilder\9.2.
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User Data

Each INDEX user will have a user data folder. This folder will be created for the user the first time
they run the INDEX Study Manager. The folder will be created as a subfolder of the user's My
Documents folder. Since the My Documents folder is not truly a file folder on a physical drive, but
acts as a sort of shortcut to a real folder, the INDEX user data folder will get created in a different
location depending on the configuration of the My Documents target. The default location for a My
Documents target folder is in the current user’'s profile folder. The current user’s profile folder is
typically found at C:\Documents and Settings\<UserName>. Therefore, the INDEX user data folder
will typically be created at:

C:\Documents and Settings\<UserName>\My Documents\Criterion\INDEX\PlanBuilder\ 9.2.
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User Settings

The user settings for each INDEX user are stored in a file called UserFiles.ini, which is created when
the user data folder is created for the first time. This file will also be created if it is ever found to be
missing. This file is stored in the current user profile folder in a subfolder under the Local
Settings\Application Data folder. The typical location for this file is

C:\Documents and Settings\<UserName>\Local Settings\Application Data\Criterion\INDEX\PlanBuilder\9.2\UserFiles.ini.

The full file path to the INDEX user data folder is stored in this file in the CurrentFolderPath setting.
This file path will become the permanent location for the INDEX user data folder unless the
CurrentFolderPath setting is changed.

& C:\Documents and Settings\Adminsitratorilocal Settings\Application Data\CriterionMNDEX\PlanBui Q@]§|
Iy

File Edit “iew Favorites Tools Help L]

GBack . 7 | ‘ﬁ]‘ P ! Search [ Folders X 2’ E'
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Folders x Mame Size Type
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= [ Local Settings
= [ Application Data
hj {7 148F0A6-6813-1106-A7 7B-00
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|2 ApplicationHistary
[= |2 Criterion
= ) IMDEX
(= ) PlanEuilder
9.z
) el
5) Google
|2 Help w

Changing the target folder of My Documents after the INDEX user data folder has been created will
not change the path stored in UserFiles.ini. If the UserFiles.ini file is deleted, it will be recreated the
next time Study Manager is run. The file will be re-created with the CurrentFolderPath pointing at a
path based on the new My Documents folder target. If this occurs, the entire user data folder will also
be re-created from the installed master copies.

If the model steward chooses to change the UserFiles.ini settings or to allow other users to do so,
then the following convention should be followed. The new folder location must be identical to the
location automatically created upon first running Study Manager from the point of the Criterion folder
downwards. This part of the path is called the “product subpath”. For example, if the new user data
location is to be a dedicated drive with the drive letter of “I.:” and individual folders for each user, the
proper path to the user data folder for a user named “Sue” would be:
I:\Sue\Criterion\INDEX\PlanBuilder\9.2.

505/200 11 April 2007



INDEX PlanBuilder Getting Started Guide

Uninstalling INDEX

Uninstalling Multi-Disk Installations

It is strongly recommended that you uninstall in the reverse order of installation. An example
installation order and uninstallation order would be:

INSTALLATION

Disk 1: Core program files
Disk 2: User data files and generic/customized settings

UNINSTALLATION

Disk 2: User data files and generic/customized settings
Disk 1: Core program files

Using the User Configuration Manager

If at any time the model steward wishes to remove parts of the INDEX application, the steward may
do so using the Modify option from the Add/Remove Programs control panel. The entire application
can be uninstalled from this location also. Even if the whole application is uninstalled, it will leave
behind user data and settings. For this reason, a tool called the User Configuration Manager appears
during uninstallation. This tool allows the steward to find and remove user data and settings from any
area of the computer. This tool can also be used at any time to clean up after removing specific
users. It may be found in the External\Criterion subfolder in the program installation folder, which is
typically found at C:\Program Files\Criterion\INDEX\PlanBuilder\9.2\ External\Criterion.

| Welcome

gﬁ‘ugmm o Welcome to the User Configuration Marager!

{Citerion This tool can be Used to remove the residual effects of Lsing
(INDEX : INDEXS on this computer. Browse to the user profies folder
‘APlanBuilder (2.0, DocLments and Settings) or any other folder where user
331 data has been stored. The search furction wil find ary subfolder

""!Eﬂemal path contaning 2 INDEXS settings fles (i) or a CriterionyNDEX
fikder, These fokders and ther subfolders may then be deleted,
WARMING ; As with any tool which deletes folders and fies,

please Lse reasonsble caution and back up A aritica fles
before Leing the delets fnction,

Search/Stop | ® Search for inifiles (" Searchfor subpath (" Searchfor hoth

‘ e Bt Saleas Exit
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Common Questions

How much disk space will a typical INDEX installation take up?

All users share the program executables and supporting files. The program executables do not take
up a great deal of room and that space is essentially fixed. The supporting files will take up
significant additional room (especially if Tutorial, User Guide or Client Customization files have also
been installed), but are also essentially fixed in size once installed. However, since each user will
have their own user data folder, the size of an INDEX project will depend primarily on the number of
users, as well as on each user’s level of activity. It is recommended that the model steward insure
that each user have at least 2 GB of hard drive space for study files, and that an additional 2-4 GB
be available for the program executables and supporting files.

Can INDEX PlanBuilder be installed on the same computer with other INDEX products?

Yes, however, there may be some usability issues, since all INDEX projects register at least one
ArcMap extension and this can lead to confusion in the ArcMap menus and toolbars. This is not a
recommended or supported configuration.

How do INDEX users share studies they have created?

Because the typical location for the user data folder is not in a location visible to other users, users
who wish to share studies must copy the study files to a shared location. A useful folder for this
purpose is Shared Documents. The second user can then copy the study data from the shared
location to their own user data folder.

Can users share a user data folder?

It is technically possible for an administrator to customize multiple users' UserFiles.ini path to point
to a shared location, either on a network or on the local machine. However, since INDEX is not a
client-server application, multiple users can not access the same studies at the same time.
Therefore, it is not recommended.

Can INDEX be installed on a network server?

At this time INDEX only supports a local installation of the program and its supporting files. Thin-
client installations are possible, but not supported. The user data files, however, will be created on a
network folder automatically if that is the target folder of My Documents (as is the case with some
IT office PC configurations) when Study Manager is run for the first time.

505/200 13 April 2007



INDEX PlanBuilder Getting Started Guide

How do | change the My Documents target folder without losing access to my INDEX studies?

This is not supported. When the My Documents targetis changed the INDEX users will not find
that their data moves with it. Their data will remain in the location pointed to in each user’'s
UserFiles.ini file. A suggested workaround is as follows:

1) Copy the user data folder tree for each user to the new My Documents target folder location.

2) Delete each user’s UserFiles.ini file.

3) Run Study Manager for each user. This will allow INDEX to re-create the UserFiles.ini file
with the correct CurrentFolderPath setting based on the new location.

How do | fix my INDEX installation if it is appears broken or | have deleted some key files by
accident?

The standard Windows Installer Repair option is available from the Add/Remove Programs control
panel. If this fails to fix the problem, you will need to uninstall and reinstall the application.

Program files that are accidentally deleted from the working directory will be replaced by the
application when the Study Manager is activated.
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Optional Pre-Installation Steps for Existing INDEX Users

In general, INDEX studies created before ArcGIS 9.2 are not compatible with the current 9.2
geodatabase and software. If you wish to bring data from older version studies forward into INDEX
9.2 studies, you must export old feature class data to shapefiles. These shapefiles can then be
used as the source data for the new study Geoload process (see Case Setup in Tutorial 1).

IMPORTANT: You must complete this process before uninstalling your old version of INDEX. If you
wish to export spatial data from any INDEX study, follow these steps:

1. Run INDEX Study Manager and open the target study.

2. Inthe ArcMap Table of Contents window, expand the target case’s “Inputs” node, and
locate the target feature class containing the data you wish to export.

3. Right-click the target “Inputs” layer and choose the “Data > Export Data” option:
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4. The following dialog appears:

Export Data

Export ‘Allfaawres |

(@ Use the same Coordinate System as this layer's source data.

(" Use the same Coordinate System as the data frame

Output shapefile or feature class:

|C:‘~.Documer|ts and Settings\Adminsitrator\My Documents\CriterionIND = |

5. Select the desired options and click OK.

6. Repeat this process for all desired feature class targets.
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STUDY MANAGER

A “study” is the basic unit of analysis performed with INDEX PlanBuilder. A study is composed of a
user-defined boundary (all or any part of the jurisdiction) and a user-selected indicator set for
characterizing the area and any changes contemplated within it. The Study Manager is an
administrative tool that allows you to create and organize studies, and adapt INDEX to local
geographic and planning standards including: spatial reference, land-use classification schemes, and
indicator objectives. These customizations can be saved in a master template and inherited by all
newly created studies, or they can be made specific to individual studies.

Templates

Master Templates are ArcMap template files that house default properties for INDEX studies. The
default properties can be set for each template using the tools accessed from the Study Manager
dialog: Spatial Reference, Paint Editor, and Run Set Manager.

s+ INDEX PlanBuilder 9.2 (ArcGIS License: Arcinfo) 9[=3

Manager Studies Cases  Indicators

Select from root folder:

ﬁ C:ADocuments and Settingz\AdminsitratorMy Documentshl
+- 9™ AreaBlased
+- 4™ ParcelBased

S| MASTER_AreaBaze

ZEC

View Details »5»

About...

< 3 Exit

;

[\Root\MASTER_Parcell ased MXT

Secondary templates can also be created with properties specific to certain types of studies.

Select from root folder:

™ C\Documents and Setiings\AdminsitratoriMy Docurments\C
+ 1™ AreaBased
+ % ParcelBased
&) General Meighborhood Template
& Neighborhood Center Template
&) Suburban Template
] Urban Core Template

-

o) MASTER:PurceIEIused
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Parcel Based Studies

INDEX PlanBuilder is designed to execute studies at the parcel level for a fine grained, pedestrian
scale analysis. INDEX is capable of executing studies at a coarser area-based level using land units
larger than parcels, e.g. traffic analysis zones, but the complexities of area-based studies require
consultation with Criterion staff before undertaking them. Assistance with area-based studies is
outside the scope of standard INDEX technical support included with PlanBuilder purchases.

# INDEX PlanBuilder 9.2 (ArcGIS License: Arcinfo)

Manager Studies Cases Indicators
Select from root folder: Study Details:
ﬁ C:\Documents and 5 ettingz\Adminsitratorsky Documentsh( Froperty | Setting
+ ﬁ Arzabased 1]
+ E| ParcelBagzed M ame Parcel-Bazed MASTER
I O el aced Analyziz Scale Parcel-based
@ MAST EFI:ParceIB e Ploiectio_n Coordinate System MaD_1983 StatePlane_California_ll_FIF
Map Units Standard
Description Default 9.2 Parcel-bazed study
Study Mates Uszer-cuztomized Spatial Reference on 5/
Fill Rights-of-w aw With Palygons 0
Impose Stict Right-of-4wWay Creation 0
- = Residential Demographic Data Source 0
Hide Details <4< Emplayment Demographic Data Source 0
Right-of-w'ay B atch bMode 2
Demographic Batch Mode 2
Allocation Dengity Mode I}
Allocation Density Type I}
Calculate and Warn Against Demogra.. 0
Aot
< > Exit | < »
[\Root\MASTER_ParcelB ased MXT
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Spatial Reference

INDEX’s data-storage medium is the ArcGIS personal geodatabase. This format offers general
performance advantages, and supports land-use topology and advanced transportation and
pedestrian networking functions. All data in an INDEX personal geodatabase must share the same
projection and geographic extent, which together are referred to as the geodatabase’s “spatial
reference”.

INDEX supports almost any geographic extent and any projection, as long as the map units are in
meters or feet. Your only post-installation task is to customize the default study template(s) shipped
with INDEX to your own organization’s spatial reference specifications.

From the Windows Start menu, select Programs, INDEX — Planning Support System, Study
Manager (start here). The first time your run Study Manager, the following dialog may appear:

INDEX X

\i) Welcome to INDEX

To create new studies, you must first click the Spatial Reference
button to set up this MASTER study template,

This message is a reminder that you can only create new studies after you have completed the initial
customization of your MASTER templates. Once you complete MASTER template spatial reference
customization, this message will no longer appear.

To finish customizing the MASTER Templates, you will require at least one shapefile that includes
a valid projection (.prj) file. Valid .prj files have both a "Geographic Coordinate System" and a
"Projected Coordinate System" in either meters or feet.

When you have such a shapefile, open Study Manager and proceed with the following steps:

1. Click the Studies > Spatial Reference menu option. The following informational dialog appears:

INDEX 3]
i ) Welcome to INDEX

To create new studies, you must first dlick the Spatial Reference
button to set up this MASTER study template,
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2. Click OK. The Spatial Reference Manager form appears:

= Geodatabase Template Spatial Reference Manager El

Step 1: [Skip this step as there is no existing Spatial Reference to review)

Step 2: Select Source Shapefile(z] to Define New Spatial Feference-

Remove

Clear List

I

1~ Step 3: Enter Optional Expand % and Calculate Mew Extent and Projection-

Expand % [100 Scale: Gk use Bt {
Mis [ Mai]
Min'y" Max“(_]

Wiew Projection

L

Step 4: Apply Mew Spatial Reference or Revert to Default

Apply Mew ‘ Revert to Default ‘

Help

There are four steps to follow: 1) review the existing spatial reference (if any); 2) select a shapefile or
several shapefiles from which INDEX will devise an appropriate spatial reference; 3) optionally,
supply a buffering percent that INDEX will use to increase the overall height and width of the
rectangular extent derived from the supplied shapefile; and 4) apply the new calculated extent and
projection to the INDEX MASTER templates. When getting started, there is no need to review the
existing spatial reference since none exists.

3. Click the Add button. The following instructional dialog appears:

Geodatabase Template Spatial Reference Manager @

Please note that the First selected shapefile must include a
. valid .prj projection file ot vou wil not be allowed ko proceed.
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4. Click OK. The following ArcCatalog file selection dialog appears:

Add Data

X

Look in: |1 Studybrea_GIS M S
amenities, shp =1 park_schoolyard. shp Surm_Cutpat, dbf
bike_seqments.shp =] ped_routes_skudy.shp kraffic_signals.shp
BMP. shp E plan_landuse . shp
busroutes.shp =] rainfall.csv
busstops,shp =] school_attend, shp
centralnodes, shp =] slope,shp
Floodplain.shp =] snil,shp
openspace, shp | streets_study.shp

= parcels_study,shp =1 study_bndry.shp
M arne: | Add
Showy of type: |Dataset$ ard Layers [ lyr] j Cancel

If the shapefile you select does not have a valid projection (.prj) file, the following error message

appears:

505/200

Geodatabase Template Spatial Reference Manager

Q

ChDocuments and Settings\AdminsitratoriMy

The first selected shapefle does not include a valid .pri projection fie:

Documents\Criterion\INDEX PlanBuider’a, I'\Root{TutorialData\Base\parcels_city shp
Please ensure the first shapefie selected has a valid .prj projection file,

X
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5. Choose at least one shapefile that includes a valid projection (.prj) file, and click Select. The
selected shapefile is added to the form’s list box:

& Geodatabase Template Spatial Reference Manager &|

Step 1. Review Current Extent/Projection

Scale[33716.8434079568 ) g
Yiew Projection
Minx: BGE9248.89218672  MantX: [5732040.50774961

Min': 1978941 65126066 Meody: 2043633.35662355

Step 2: Select Source Shapefile(s) to Define New Spatial Reference

ChDocuments and SettingsiAdminsitratarhMy Documents\Crr

Clear List

Step 3: Enter Optional Expand % and Calculate New Extent and Projection

Expand %: [100 Seale[ T Calculete Enent‘

Minix: (VEVYS |
Yiew Projection
Min'r" Max'y:

Step 4: Apply New Spatial Reference or Revertto Default

Apphy New ‘ Revertto Default |

Help ‘ Exit ‘

6. Enter a generous Expand % that will cover the extent of all possible shapefiles you might add. If
in doubt, enter a large Expand %, e.g. 500 or 1000.

505/200
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7. Click the Calculate Extent button, which completes the Max/Min X/Y and scale boxes. To review
the projection extracted from the .prj file you supplied, click the View Projection button. The
following dialog appears:

Spatial Reference Properties

Coordinate System

ame: Mal_1983_StateFlane_Calitornia_ll_FIFS_0402_Feet

Details:

Alias:

Abbreviation:

Femarks

Frojection: Lambert_Canformal_Conic

Parameters
False_Easting: 6561666666667
False_MNorthing: 1640416.666667
Central_Meridian; -122.000000
Standard_Parallel_1: 38.333333
Standard_Parallel_2: 39.833333
Latitude_Of_Origin: 37 BEEEE7

Linear Unit Foot_US (0.304801)

Geographic Coordinate System: v

| *

Selecta predefined coordinate system.

Import a coordinate system and XY, Z and M
domains from an existing geodataset (e.g.
feature dataset, feature class, raster).

Create a new coordinate system.

Editthe properties of the currently selectad
coordinate system.

Sets the coordinate system to Unknown.

FEEEEL

Save As.. Save the coordinate systemto afile.

oK H Cancel |

8. To complete your task and initiate the customization process, return to the Spatial Reference
Manager form and click the Apply New Extent/Projection button. The progress of this
customization is reported at the bottom of the form:

Step 4: Apply New Spatial Reference or Revert to Default

Apply New Revert to Default ‘

Help ‘ Exit ‘

4 Setting spatial reference: NAD_1983_StateFlane_California_|l_FIPS_0402_Fee

9. When the process is complete, click the Exit button to return to Study Manager.
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Study Folders

Studies folders are located inside the Root directory and are created in order to organize studies.

+* INDEX PlanBuilder 9.2 (ArcGIS License: Arclnfo) =l 3

Manager Studies Cases  Indicators

Select from root folder:

Wy D ocumentsh
] AreaBased
= 1™ ParcelE ased
= ﬁ by Tutaorials
Q| Tutorial2
@ Tutonial2_Begin
Q| Tutorial3
=™ Tutorial_Studies
@ Iritial_T raining
@ Tutonial2_Begin
Q| Tutorial2_Begin &Y
@ Tutonial3_Begin
Q| Tutorial3_Begin_ &Y
Q| Tutorial3_End
Q| Tutorial3_End_&Y
| MASTER_AreaBased
98| MASTER_ParcelBased

|

Fl 3 E it

[\Foat

A typical folder structure would include nested folders used to organize study types and/or study area

locations.

505/200

Folder Management x

Flease supply afolder name and location:

Jowntown Scenarios

™ C:\Documents and Settings\Adminsiratori by Docurnents’ Criterion’IND
] 'ﬁ AreaBased
# ﬁ ParcelBased

= Redeviopment

24
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New Studies

New studies are created by selecting a MASTER template and clicking the New menu option.

& INDEX PlanBuilder, 9.2 (ArcGIS License: Arclnfo) =53]

Manager BElls(-8 Cases Indicators

oot

C:AD inzitratorsky Documentsh(

4
f
t Spatial Reference
il Paint Editor

n Paint In 30

1= = 3R

Wiew Details » >

About...

't

< | > Exit

[\RootsMASTER_Parcelb ased MxT

The destination folder must be expanded and selected before the new study is created.

Study Management

Creating new study based on the MASTER_ParcelBased MXT template.
Flease supply afile name and location:

]Scenario 1

™ C\Documents and Settings\AdminsitratorMy Documentsh CriteriontIND
+ ™ AresBased
= "'_'| ParcelBased
— ™ Redeviopment
| Downtown Scenarios

| 0K | Cancel
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Copied Studies

Studies can also be created by copying an existing study.

Opening a Study

#+ INDEX PlanBuilder 9.2 (ArcGIS License: Arcinfo)

Manager Bl SN Cases Indicators

Open In ArcMap

X Tutorial?_Begin &y

utarial3_Begin

I Tutorial3 Begin_&y

I Tutoriald End
Tutorial3_End_éy

| MASTER_AreaBlased

S8 MASTER_ParcelBased

<

[ ninzitratortty Documentshi
ﬂ 4 Move or Rename
= ﬁ F Delete
* t Spatial Reference
=] Paint Editor

> Exit

B[S

Wiew Details »>>

About...

i

[\RoottParcelB aseds T utorial_Studiess Tutorial3_Eegin k<D

To open a study, select one of the existing studies and click the Open in ArcMap menu option.

«: INDEX PlanBuilder, 9.2 (ArcGIS License: Arcinfo)

Manager Be Cases  Indicators
Select fi
i 5 CAD Copy insitratorhiy Documentsh(
ﬁ 4 Move or Rename
SRl Delete
* E Spatial Reference

Paint Editor

In:
Tutorial3_Begin AW
Tutarial3_End
Tultorial3_End_ay
) MASTER_treaB ased
) MASTER_ParcelBased

< >

EoX

Wiew Details »>>

About...

Exxit

:

[\RioothParcelB asedh T utorial_StudieshT utorial3_Begin M<D

To improve INDEX performance, when opening any Study for the first time on a particular computer,
or copying any Study or Case to create a new Study or Case, always click Save before proceeding
with the application. Once this has been done on a particular computer, it isn’t necessary to repeat
the Save procedure during subsequent work on the Study or Case.

505/200
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Paint Editor

The Paint Editor is used to create land-use “paints” for scenario building and digital charretting.
Paints represent land-use types that possess dwelling, employment, and environmental attributes.
The Paint Editor allows you to create three types of paints: existing land-use, planned land-use, and
hypothetical or design paints. Existing land-use is used to describe current conditions that are
present in an area. Planned land-use is used to describe current official plan designations that
govern property development. Design paints are hypothetical land-use types that can be used to test
new concepts when formulating scenarios and plans.

Existing land-use paints must be created for each local land-use type prior to loading land-use
polygons (parcels, land-use cover, etc.) into INDEX. It may be preferable to condense local land-use
types if the jurisdiction uses a large classification scheme (e.g. more than 20 land-use classes).

505/200

% INDEX PlanBuilder 9.2 (ArcGIS License: Arcinfo)

Manager BEEE=E8 Cases  Indicakors

Open In ArcMap
Select fi
CMO| Copy insitratoritdy D ocumentsh
£ Move or Rename
f Delete
E Spatial Reference

Q) Tutorial?_Begin &Y
Tutonal3_Begin
Tutoriald_Begin_&Y
Tutonal3_End
Tutarial3_End_aW
) MASTER_AreaBiased

Q8| MASTER_ParcelBased

< ?

EE)X)

Wiew Details »>>

About...

Exit

i

[\Rioot\ParcelB asedh T utorial_Studiest Tutorial3_Begin MxD
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The Paint Editor can hold up to 250 land-use types or paints. Of these, 17 paints have already been

created as samples with default values. Users may create an additional 233 paints of existing land-uses,
planned land-uses, and/or design land-uses.

& Paint Editor

[1 =] |wacanT ¥ CanBe Developed
A
F Group |Vacanl ﬂ
3 .
94 ry T Irmages T Other Attributes T Components
5
Demogt Densities Floor Area and VYacancy
Reside g G Residential
Predommarmoreling Group Fercent of FAR iz Residential
Residential Population Per fcre Residential Floar &rea Per Acre
Students Per Acre Fesidential Yacancy Fate
“Wiorkers Per Acre Employment
Households Per Acre Fercent of FAR iz Employment
Dwelling Units Per Acre Emplopment Floar Area Per dcre
Owi. Oce. Dweling Units Per Acre Emplayrent Vacancy Fate
Emplopment Combined
Predominant Employment Group Tatal FAR
Employment Per Acre Total Wacancy Rate
Land-Use Descriptions -
Contest 1 | ﬂ Contest 1 | j
Contest 2 | ﬂ Contest 5 | LJ
Contest 3 | j Feature Matex | ﬂ
0K | Cancel J Apply Reset ‘ Import Paint Properties J
505/200 28
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The first 17 paints are sample land-uses with default values. These paints should not be altered. You will
use sample paints to define your own local existing land-uses in INDEX. The table below contains the
primary properties associated with the sample paints.

UTILITY

Paint ID Default Name Land-Use Group Dwelling Employment
Groups Groups
| | 1 VACANT Vacant - -
1 2 Sample: RES SF LOW Low density Single-family -
residential
| 3 | sample: RESSFMEDIUM | Medium density | g0 amily -
residential
. High density NP, B
[ 4 Sample: RES MF HIGH residential Multi-family
1 5 ggq'],[’?\ll(le_:/ggl?l\cll CE Retail/services - Retail
[ 6 Sample: COM OFFICE Office - Service
| 7 | P MIXED-USE Mixed-use Multi-family Retail
8 Sample: INDUSTRIAL Industrial -- Manufacturing
9 Sample: SCHOOL School -- Other
[ 10 Sample: INSTITUTIONAL | Institutional - Other
1 11 gaRrgpgg: AGRICULTURE-- Agricultural -- --
] 12 gig?ﬁ%’éGRlCULTURE" Agricultural -- --
[ 13 Sample: OPEN SPACE Open space -- --
R 14 Sample: PARK Park -- --
T 15 Sample: PARKING Parking -- --
Sample: RIGHT OF WAY -- .
] 16 STREET Right-of-way -- --
| 17 | SamPleRIGHTOFWAY - | ot orway ~ ~

Sample paint properties can be used to quickly create new paints with the Import Paint Properties

function.

(=]

K Cancel Apply Reset Import Paint Properties |
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Dwelling and Employment Types are created independently of Land-Use Types and are given their own
custom names, components (attributes), and ID numbers. Dwelling and Employment Types are linked to
Land-Use Types from the Components Tab in the Paint Editor. As with land-uses, you can build up to 250
dwelling and employment types. To avoid inadvertently changing the attributes of a Dwelling or
Employment Type Component that is already associated with Paint, use the same Dwelling or
Employment Type Component ID as the Paint ID.

&, Paint Editor |

{100 =] |RES-SFMOD (12 DUs/ac) ¥ Can Be Developed
Land-Uze Graup IModerate Reszidential j
SUMIMmany T Images T Other Aftributes T Components
Dwelling Type Components Add Mew Row | SetDUsacre Cunent Fow | Delete Cument Row |
Dwelling Component
1D ComponentT ype BldaF ootprintPetOParcel | AvgMumFloars F&R Edit
4 100 = | SFMOD [12 DU's/ac) 55 1 0.55| .-
| Total = 55,0 Total =055 |
Employment Type Components Add Mew Row | Setemps/acre Cunent Fow | Delete Cument Row |
Employment Component
I} |CnmponentT_l,Jpe BldgF ootprintPotOParcel | AvgMumFloors |FAFE |Edit
| Total = 0.0% Toal=00 |
QK Cancel Fezet | Impart Paint Properties

Dwelling and employment components provide density-based attributes which are derived from the size
of the land-use polygons. These components are typically used to simulate build-out, not existing
conditions. For Existing Land-Use Types, the dwelling and employment components should be set to one
of the “NO DEMOGRAPHICS” settings with the correct component type (i.e. ELU SF-NO
DEMOGRAPHICS vs. ELU MF-NO DEMOGRAPHICS).

Dwelling Component

D ComponentType |BIdgFautprianclOfParceI AvgNumFloors FAR Edit
1v|§@’§ﬂi§!@@ﬁ}]@ | 20 1 02 -

=
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Run Set Manager

INDEX PlanBuilder evaluates cases with up to 77 indicators.

ArcView Users: The 57 indicators available for those with an ArcView license is a subset of the 77
available to users with ArcEditor or Arcinfo licenses. ArcView does not support network-based
indicators.

The run set manager allows users to pre-select subsets of indicators that are chosen according to
relevance to study objectives, e.g. housing-related indicators for a housing study. The run set
manager provides an interface for creating and storing many different run sets for various policy
topics. It also provides the ability to set objectives for indicator scores, weight the importance of each
indicator, and specify how indicator scores should be represented in map and chart output.

The default run set includes every indicator in the application. Running the full set of indicators can
take a long time, and it is often only necessary to run a subset of indicators from the full menu. The
solution is to create a run set with only the indicators you need. Much like the Case Manager, you
can create, edit, and copy run sets using the run set manager.

M. Run Set Manager - MASTER_ParcelBased, (study root)\C:\Documents and Settings\A... D@@

Fun Sets
FunSetID | RunSetName | RunSet Type | Created By | Date Created | Initial Source | Modified By | Date Mac
D 0 Default Run Set  Default Criterion 117412004 MASTER
1 Fun Set1 User Aclminsitrator 4,/19/2005 Default Run Set Unmodified 4/19/200!
X
'
4
¢ >
OK
| Newrun set 1 successfully created,
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Run Set

The Run Set window allows you to select which indicators will be run when the Calculate command is
selected.

W Run Set Editor - Run Set 1

Collapse the nodes to hide Elements. [Use the Edit column button to access the RAW Settings Wizard.
Indicators RAW Settings |
Run |IL.|Indicator Units \Wei .. |Direction | BadBelow | GoodAb... |GoodBel... |BadAbove| Edit 1
IE_ 2 |Population residents 0|Exclude 0 0 0 N
\v|| 3|Employment employees 0|Exclude 0 0 0 0] =
\v|| 4|Populstion Density residants/... 3|Increase 0| 8 0 0 =
v || 74| Study Area Acreage totel acres 0| Exclude ] 0 0 0 =
¥]| §|Residentiel Parcel Size cvgeques. | clDHsen J 0l sooo]  gono] WD
vl 7|Use Mix 0-1 scale 2|Increase | 0100000, 0.5 0 0
|¥|_ 8|Use Balance 0-1 scale 2|lncrease | 0.300000... 0.600000.. 0 1]
I 9 Develupment Fua_tprint gross acre... 1|Decres... 0 0 20 160
|| 10|Fiscal Impact of Development  |dollars 0|Exclude 0 0 0 IJ[
IZ|_?5 Dwelling Density DU/gross .. O{Increase 6 12 0 Ul =
=l — i | I o | I | 1 | =
114, v
= | OK Cancel
| /4
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Case Manager

All studies are created with an empty Base Case, the starting point for all INDEX applications.
Alternative cases can also be created for each study using the Case Manager. The Case Manager

is accessed using the Cases > Manage menu option in Study Manager.

«» INDEX PlanBuilder 9.2 (ArcGIS License: Arcinfo)

Manager  Studies [

Indicators

Select from roat fan
ﬂ C:\Documents and 5 ettings'Adminsitrataryty Dacumentshl
ﬁ AreaBased
=™ ParcelBasad
+ E| tdy_Tutorials
= Tutorial_Studies
itial_Training
utorial2_Begin

utorial3_Begin_aW
utorial3_End
Tutorial3_End_sy
MASTER_AreaBased
MASTER_ParcelBased

< | *

CEX

View Details >>>

About
Exit

[\RootyParcel ased T utorial_Studies\T utorial3_E egin, Mx=D

From this window, you can create new empty cases, copy existing cases, delete cases, and alter

case properties.

=| Case Manager - Scenario 1, (study root)\Redeviopment\Downtown Scenarios

Cases:

Case D | Case Name ‘ Case Type | Created By | Date Created | Initial Source | Mod

1] Base Case Base Critetion 11172005 MASTER_ParcelBased-CaselD 0 Crte

1 Alternative Case 1 Alternatve  Adminsitretor  4/20/2005 Base Case Adm
x
o |
g

< b

oK
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STUDY TOOLS

Having opened INDEX to a study, you are now ready to access the application’s major tools for
designing and evaluating cases.

An INDEX study will always have an INDEX Data Frame in the table of contents. This is where
maps are listed for the user to support various interactive INDEX functions. The Data Frame’s
contents are organized in a hierarchical way, using nested group layers and data layers. Each case
presents the top-level set of group layers in the hierarchy.

A new study created from one of the study templates will open with only one case present. Under
each case is an Inputs group layer, a Case Designer Canvases group layer, and an Indicator Results
group layer. The structure of this hierarchy will not change, except when additional cases are
created and deleted. The deepest contents of the various group layers in the case hierarchies are
data layers. These layers are based on feature classes stored in the personal geodatabase
associated with the study. The appearance of these layers will change as the user adds and edits
the data associated with each case.

= Tutorial2.MXD () - ArcMap - Arcinfo

Ble Edit View Insert Selection Tools Window Help

hEdE . |[1156.936 = | &2 | e o 'ﬁ, e
g o
= bisce Case a INDEX PlanBuilder j
= O Inputs @ Studies | Cases™ Im‘ Indicators™ Comparisons™ Help™
41 [0 Cose Desigrer Canvases o
% [ mndicator Results nE
a
2
i}
2]
o
&
L
MJ%]SE‘EE”DH Paint Calculstor 20 & ”ﬂ =
Drawing v K O~ A~ o] rial [0 =] B r u Av &~ Fr o~

16671643578 304368754 Feet
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Case Menu & Case List

The Cases menu and Case List combo box on the INDEX toolbar contains all the functionality that
allows you to work with cases and case data.

Cases™ |Base Case :J Indicators™ Comparisons™ Help~
B8 Manage...
@~ Setup Current...

Current Case Designer » f Case Designer Toolbar...
€7 Reset Map Table-of-Contents. .. @ Paint Palette Toobar...
& Feature Inspector...
&' Update Land-Use Topology...
%) Fiscal Spreadsheet. ..

The Case List allows you to set the current case. This value is used by many of the INDEX
functions and windows. Selecting a case changes the appearance of the INDEX Data Frame to
focus on the part of the hierarchy of layers that reflect the data in that case. It also closes the edit
session on the old case, if one is currently open.

Do not open Study Manager at the same time that a Study is open. Always close a Study before
returning to Study Manager.

Case Manager

Selecting the Manage option opens the Case Manager window, the same one accessible from study
manager:

- [

f¢ Setup Current...,
Current Case Deasigner 3

7 Reset Map Table-of-Contents,..
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All cases in the study will be listed in the Case Manager dialog. Access this window to review and
edit case notes in the properties window. You cannot create new, copy, or delete cases from inside a
study. A shortcut button is also provided that allows you to access the Case Setup Editor for the
selected case (see below).

=| Case Manager - Tutorial3, (study root)\My_Tutorials _r_ ]D[R‘
Cases:
Case ID | Case Name Case Type | Created B Date Created | Initial Source Mod| [ ‘
Base Caze Critetion 17172008 MASTER. ParcelBased-Case D0 Crite|
1 Alternative Case 1 Alternative  Adminsitrator  4/6/2005 Base Case Adm By ‘
2 Alternative Case 2 Alternative  Adminsitrator  4/17/2005 Alternative Case 1 Adm
x|
|
2|
& 2
OK
ﬂ |!
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Case Setup Editor

Selecting the Setup Current option from the Cases menu opens the Case Setup Editor for the
current case. The current case is either the case selected in the Case List tool on the INDEX
toolbar, or this same action can be accomplished using the Edit button on the Case Manager
window.

B Manage..,

d Setup Current..,

Current Case Designer »

£7 Reset Map Table-of-Contents...

Case data must either be loaded or created within INDEX. Case data can only be loaded from
shapefiles.

The spatial extent of required data is defined by a case boundary. This boundary is determined by
a study’s objectives and the amount of relevant geography, e.g. a one-half mile radius area
surrounding a rail transit station that represents its catchment area walkshed. Data must be
obtained or created for feature classes inside a case boundary, and for a reasonable distance
surrounding the case boundary in order to account for nearby features relied upon by study area
residents and workers, e.g. a nearby park that residents walk to.

Data within INDEX is stored in feature classes that reside in a personal geodatabase. To load
data, expand the node for the feature class (for example, Land Uses). The listing that appears
shows all the attributes of that feature class. Only attributes needed by INDEX to calculate indicators
and present data are included in the feature classes. The status of previous data loading is displayed
to the right of the feature class hame and affects the color of the feature class node’s text. Empty
feature classes appear in red. Feature Classes that have a load pending appear in blue.

W Case Setup Editor - Base Case E]@|E]

Expand the nodes to view input data requirements. Use the Load column button to access the Geodata Loader,

| Atribute |Load  Load Status A
Y| o ture Clase Bicycle Routes (STATUS; Empty — no features loaded) 7
+| Feature Class  Case Boundary Area (STATUS: Empty—no features loaded)
" |+|Feature Class : Case Boundary Sub Areas (STATUS: Empty — no features loaded)
. ﬂ Faature Class  Floodplains (STATUS: Empty —no features loaded)
+| Feature Class : H-yd'ro'logicul Soils (ST ATUS: Empiy 5 no'ieuiuresmloadéd']
. |£l Feature Class : Land Usas (STATUS: Empty — no features loaded)
+| Feature Class - Pedestrian Foutes ESTATUHS Empty— o 'f'é.e-iiﬁ"r-é'éyloadedj
. | Feature Class - Pedestrian Sethack Lines [STATUS: Empty — no features loaded)
. ._ﬂ Feature Class : Pedestrian Stops (STATUS: Empty — no features loaded)
+| Feature Class  Plannad Land-Use Deéignations ' ('S'TATUS: Empty — nufeatures loaded)
| +|Feature Class : Paints of Interest (STATUS: Empty — ho featutes loaded)
| |4l Feature Class - School Attendance Areas (STATUS: Empty — no feafures loaded)
+| Feature Class . Slopes (STATUS: Empty— no features Iuﬁded) 3
| +|Feature Class - Starmwater Best tdanagement Practices (STATUS: Empty — no features loaded)
I::I Feature Class - Street Centerlings "(STATUS: Empty —ho features Ioadé.d.).
. | Feature Class  Supplementary Land Llsas [STATUS: Emply — no teaiures lnaded)

" Append records during load
& Load Data 2 7 _
@ Delete ald records befaore loading
-+

£
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To load data, select the Load button from any line in the expanded feature class attribute listing.
Selecting the Load button opens the Geodata Loader window.

Geodata Loader - Land Uses, Base Case L

Select . geodata source file.

[nterion\lNDEX\PIanEIunlder‘\G 1WRooty TutorialData\FParcel\Base\parcels shp &

Match fields from the selected geodata source to required attribute fields.

Target Input Aftribute Target Data Type Matching Source Field [A
SHAPE Geometry .
Land-Use Group ID Long Int

1 Land-Use Type ID Long Int NEW LU D |
Can Be Developed Shart Int

External Land Use 1D Long Int
Total Assessed Value (. Double
Total Suspended Solid.. Double
Fhosphates in Bunoff (.. Double
Mitroggen in Runoff (mg/L) Double
Awverage Percentimper.. Double
Perdous Cover Type ID  Long Int
Landscape Type'Water.. Double

e i A Frmdinn Ceme Pimebls

0K Clear All

This window allows you to select a geodata source file (shapefile) from your hard disk drive and
associate its fields with the INDEX feature class attributes. Most attributes are required as input
data for indicator calculations. The description attributes are provided for the user to add custom
mapping and query fields to the attributes required by INDEX.

The user may also clear all mappings to the source data and its fields if a mistake has been made.
Once data is loaded any fields not associated with a field in the source data will get default values.

Once all desired fields have been assigned using the Geodata Loader, you select OK to commit the
assignment and return to the Case Setup Editor. Once there the data can be loaded into the case
by selecting the Load Data button.

Load Data has two options: “Append records during load” and “Delete old records before loading”.
The Delete option is the default, but the Append option can be useful when inserting new features
(e.g., new land-use parcels for an annexation area or a new subdivision). The Append option will
not delete existing features that intersect appended features, so these must be deleted or trimmed
prior to using Append.

The data loading process can take several minutes, as INDEX processes the shapefile data for
each feature class and creates new attributed features in the study geodatabase.

505/200 38 April 2007



INDEX PlanBuilder Getting Started Guide

Case Designer Toolbar

The Case Designer toolbar is launched from the Cases Menu on the INDEX toolbar to support
scenario building and digital charretting.

Cases™ |Base Case ﬂ Indicators™ Comparisons™ Help~

B Manage...
dﬁ Setup Current...

o cacea

€7 Reset Map Table-of-Contents. .. @ Paint Palette Toolbar. ..
& Feature Inspector..,

&' Update Land-Use Topology...
%) Fiscal Spreadsheet. ..

The Case Designer toolbar provides a custom editing environment similar to the ArcMap Editor
toolbar. The purpose of this custom environment is to provide convenient access to scenario-related
tools. Functions done with Case Designer could be done using other ArcMap tools, but it would be
much more difficult and time-consuming for real time support of scenario building.

Case Designer

| Land Uses LI I[;,Tﬂ Select Features Ll | @ | o | 5pan Save Stop

While you are using the Case Designer, it also executes other set-up steps. When it is launched
from the Current Case Designer submenu, the Case Designer toolbar also triggers the start of an
edit session. The workspace of this edit session is set to the workspace of the current case and its
feature classes. When you use the Design Target tools (see below) many settings, such as the
current selectable layers, the snapping environment, and the edit target and edit task, are set for
you. Many of these actions will also cause other toolbars, such as the Editor and Effects toolbars,
to appear.

The tools available on the Case Designer toolbar are: the Design Target combo box; the Design
Mode list; the Toggle Sticky Notes button; the Undo and Redo buttons; and the Start, Save and Stop
Editing buttons. The Toggle Sticky Notes button enables a tool for annotating maps with
comments attached to spatial features.
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Design Targets

Design Targets are the elements of scenarios that can be designed or edited on-the-fly in digital
charrettes. There are as many Design Targets as there are user-editable feature classes and

feature class subtypes.

Case Boundary Area

Case Boundary SubArea
Land Uses

[ Street Centerlines. Local
E Street Centerlines, Collector
kS Street Centetlines, Arterial
ko Street Centerlines, Freeway
[ Street Centerlines, Other

To edit data in a feature class, first select it from the Design Target combo box. Be sure to select
the specific subtype of the feature you want to edit (for example, you would select “Transit Routes,
Bus” if you want to edit Bus Routes).

Selecting a Design Target changes the display state of case hierarchy group layers and data layers
in the INDEX Data Frame in the Table-of-Contents. A special group layer called “Case Designer
Canvases” is expanded under the current case. Under that group layer, another group layer
(referred to as a “canvas” because it is where the creative process of case design “painting” takes
place) is expanded that matches the name of the Design Target. For example, the Transit Routes
Target canvas is expanded when Transit Routes, Bus is the Design Target.

505/200

Bl oex study]
= M Base Case
= O Inputs
= M Case Designer Canvases
= [ Case Boundary Area Target
= [ Case Boundary SubArea Target
= M Land Uses Target
= M Case Boundary — Base

= M Land-Uses -- Base

Land-Use Type
RES-SF
RES-MOD
COM-RETAIL

m COM-OFFICE
IND-LT
IND-WRHS
INST-SCHOOL
INST-UTILITY
PARK-PUBLIC
PARK-PRIVATE

m OS-GENERAL

m OS-UTILITY
AG-GEMERAL
ROW-STREET
ROW-UTILITY
VACANT-DEVELOPABLE
VACANT-UNDEVELOPABLE

A
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Canvas group layers provide a collection of useful data layers to provide study context and guide
you in editing the target data layer (for example, “Transit Routes — Base” in the image above).

Design Modes (Data Editing)

There are nine basic tools or “Modes” in the Design Mode combo box.

1= =l
E S eloct Features A
B Select by Atiributes

Edit Attributes

=1 Group Attributes

5] Annotate Features

& Paint Attributes

¥ Surn Demographics

B Highlight Changes

(< Draw Features b

These tools provide many of the basic ArcMap editing functions in a consolidated format that works
equally well for point, polyline and polygon feature classes. Each will automatically reference the
right target layer. Each Mode will also warn you if the wrong number of features is selected,
preventing that Mode from functioning.

It is important to note that extended feature class functionality for Land Uses, Case Boundary Area,
Street Centerlines, and Transit Stops will cause many changes to occur beyond the simple changing
of a shape. For example, right-of-way polygons may be created in Land Uses when Street
Centerline segments are drawn.

Selecting some Design Targets, such as Street Centerlines or Pedestrian Routes, causes additional
tools to appear in the Design Modes combo box.

RS oot Features ﬂ
(< Draw Features -
dZ Split Features

< Merge Features

&< Reshape Features

& Modify Features

» Delete Net Seg/Jcn

el Create Intersections
== Copy to Ped Netwark

. SetSnapping v

Notice that Create Intersections has appeared in the combo box.

ArcView Users: Some design modes (such as "Delete Net Seg/Jcn") are not supported by
ArcView.
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Save Edit Buttons

The Undo, Redo, Start, Stop and Save Editing commands are identical to those found on the
standard ArcMap toolbars and in menus. They have been placed on the Case Designer toolbar for
convenience. They may appear as words or icons as a function of ArcMap’s operation
independent of INDEX.

Case DEsigner

| Land Uses j @ Select Features j | @] > o | stan Save Stop

Paint Palette Toolbar

The Default Paint Palette, or any other user-created paint palettes, can be opened by selecting the
Paint Palette Toolbar menu option from the Cases menu. This will call up the Select Paint Palettes
window.

Casesv |A!1ernalive Case 2 v |  Indicatorsw Comparisons¥ Helpw
8 Manage...
£ Setup Current...

Current Cas

& Reset Map Table-of-Contents...

& Feature Inspector...

&' Update Land-Use Topology...
¥) Fiscal Spreadsheet...

Paint Palettes are toolbars that hold sets of paint chips, the paints of which are sets of land-use
types and attribute settings.

Select Paint Palettes £3

Select one or more Paint
Palettes.

Paint Palettes:

Default Paint Palette
Proposed Development

0K Cancel

The Paint Palette toolbars are also accessed by way of the Paint Attributes Design Mode on the
Case Designer toolbar. When first loaded, a paint palette may appear docked to the right edge of
the Map area. You can move it around by simply undocking it like any other toolbar.
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Using Paints to Change Land-Use Attributes

With Land Uses as the Design Target, Paint Attributes as the Design Mode, and the Paint Palette
toolbar showing, you can begin scenario building by painting new Land-Use types.

* Tuteriald.mxD () - AreMap - ArcEditor - |

B Edt lew [nesrt Sekcton Took Window bidp
DEES « & m # 15650 =] i & QON? Edatorw b 27 Tk [Creslebewresre v]  Tager lndiss-caer <00 @ E
. J

BF= ] InDEX Study |
+ [ Basa Cate e Stxdes v | Casesw  [ahametie Case | v | ndcarsy | Compakersy | Helpw
= B Allerane Case 1 e ——
+ 0 rputs £ Case Designer
B, CAch W2 (NAr CAnytas |#] Lang Lises 'i & Paint Attiutes . Save 3?02
# [ Case Boundary Area Target
+ [ Case Boundary Subéres Target
= B Lard Lses Target
- M Case Boundary — Caze 1

TNDEX PlanBuiicker

Defaudt Pai,, r)T|

B Land-Uses — Case |
Larc-lse Type
RES-SF

M RES-MOD
. RES-HIGH
8 RES-ROWHOLEE
COMRETAL .
m COM-OFFICE
- MOETOMPES
NELT
IND-WRHS
m NST-GENERAL
m INST-SCHOOL

rlyi gl . I

e PARK-FUBLIC

W FARK-FRIVATE

- OSGERERAL |
- OS-UTLITY J

AG-GENERAL
ROW-STREET
RCW-LITILITY
- ROV-PARKING

VACANT-DEVELOPABELE
VACANT-UINDEVELOFABLE

# O Susel Centerines Taget

+ O Transit Routes Target

% [ Transit Stops Target

# [ Pedestrin Routes Target

1 O Padestion Stops Target

# O Pedestrian Setback LUnes Target

# O Traffc Control Devices Targat

= M Far -\L-br o T o ek
< ¥

‘FEOoryruElit@ i

Displey | Scurce [ Selection | Pewt Calculelar |

BT00996.13 X000954.71 Feet

If a paint palette toolbar is closed for any reason during a Case Designer edit session, the Paint
Palette Toolbar option from the Current Case Designer submenu can be used to restore it.

A “paint” is a land-use type and accompanying settings that are used to attach new attributes when
the paint is applied to a Land Use feature.

’j Select a Paint chip from the Paint Palette toolbar to begin painting. The tool behaves much
like the ArcMap selection tool, with the addition that upon selecting, the tool paints the
attributes of the selected features with new attributes based on the settings of the selected

paint.

When the paint is applied, the map will show the change in the Land Uses target data layer. You
can use the Edit Attributes Design Mode to the see the new attributes of features after painting them.
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Viewing Paint Details and Components in the Paint Editor

Selecting the Paint Editor button on the Paint Palette toolbar will open the Paint Editor window.
i The Paint Editor comes up populated with the attributes of the selected Paint tool.

. Paint Editor X

|'|DEIL] |F|ES-SFMEID 12 DUs/ac) Iv Can Be Developed
Land-Usze Group |M0derate Rezidential j
Summany T Images T Dther Attributes T Components
Dwelling Type Components Add Mew Row |  SetDUstacre Cument Row | Delete Cument Row |
Dwelling Component
[n] | ComponentType | BldgF ootprintPotd P arcel |.t’-‘n.vgNumF|DDls | F&R | Edit
Id 1DDﬂ SFMOD (12 DU's/ac) 55.0964187| 1] 0.550964187| -
Total = 55.1% Total =085 |
Employment Type Components Add Mew Row |  Setempsfacre Current Row | Delete Current Row |
Employment Component
[u] CorponentType BldgF ootprintPetD P arcel | AvgHumFloors ]FAFI JEdit
Total = 0.0% Total =0.0
(] I Cancel Apply Reseat Import Paint Properties
H Click, the Apply button to gee the effects of vour changes.

All attributes of the paint are calculated from this display or drawn from the paint data tables in the
study geodatabase. The Paint Editor accessed from inside a Study is identical to the Paint Editor
accessible from Study Manager.

505/200 44 April 2007



INDEX PlanBuilder Getting Started Guide

Paints are also associated with Paint Components. These represent particular types of dwellings
and employment characteristics that may be associated with a paint. A mixed-use paint, for
example, will have both types associated with it.

&, Paint Editor x|
{112 =] |MIX-COMRES (20 DUs/20 emps/ac) ¥ Can Be Developed
Land-Usze Group IMi:-:ed-Use j
Summary T Images T Dther Attributes T Components
Dwelling Type Components Add Mew Row | SetDUsfacre Cunent Row | Dielete Current Row |
Dwelling Component
[n] ComponentType BldgFootprintPotliParcel | AvgHumFloors FaR Edit
4 100 = | SFMOD [12 DU'sdac) 40 2 03| --
Tatal = 40.0% Towl=08 |
Employment Type Components Add Mew Row |  Set emps/acre Curent Row | Delete Curent Row |

Employment Component

In] ComponentType BldgF ootprintPotliParcel | AyvgHumFloors FaR Edit
» 112 = | RETAIL (20 emps/acre] L] 1 0.4f =
| Tatal = 40.0% Tow=04 |

(1] Cancel .-’-‘«ppI_I,J Reset | Import Paint Properties

Paint components are assigned to a paint based on the area they would take up on a hypothetical
parcel. In the above image a paint profile has 80% of the parcel area occupied by employment and
residential building area; each of which accounts for 40% of the building footprint. In addition, the
average number of floors and the resulting floor area ratio (FAR) is listed. The FAR is used to
generate, among other items, the number of dwelling units, households, residents, and employees
per acre for the paint.

Note: If you paint a land-use polygon (parcel) and then change one of the paint values in Paint Editor and
reapply the paint to the same land-use polygon, the attributes for the polygon will not be automatically
updated. You must first remove the attributes of the land-use polygon by applying a different paint or the
“turpentine” tool before applying the updated paint.
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Paint Component Properties

To see the attributes of a paint component, click the Edit button in the row that lists it. This will open
the Paint Component Properties window.

Paint Component Properties - Dwelling EI Paint Component Properties - Employment EI

DwellingType EmploymentType

DwellingTypelD 12 EmploymentTypelD 22
Dwelling Type MF (200Us/ac Emplovment Type Fietail (20 emps..
Dwelling Group (subitype) Code 2 Employment Group (subtype) Code 1
Dwelling Group (subtype) Description bulti Family Emplovment Group (subtype) Description Fetail
Residential Floor Area (sgft/DU) 1500 Emplovrent Buillding Area Occupied (%) 100
Dwelling Units Occupied with Househaolds (%) 100 Employment Floor Area (soft/emp) 500
Persans per Household 22 Awvi Assessed Structure Value ($/sqft) 200
‘Workers per Househaold 15 Parking (spaces,/ 1000 sgff) 2
Students per Househaold o7

Cwelling Units Owner Occupied (24) 50

Average Household Income ($) 70000

Awvg Assessed Stucture Value ($/sgff) 150

Farking (spaces,/DU) 1

Indoor Water Use (gal/resident/day) 1)

OK Cancel

Reset | 0K Cancel

4 | This paint component is notin use. ks aftibutes can be edited, 44 | This paint component is notin use. lts sttibutes can be edited,

This window will list either Dwelling Group or Employment Group properties.

Custom Paints and Palettes

The alternative to using the default Paint Palette is to create a new palette. The advantage to
creating a new palette is that its settings will remain with the project it is created in even if the project is
moved to another computer, and it will also remain with any copies made of the project. Changes to
the Default Paint Palette stay with the computer on which the changes are made.

Select Paint Palettes [x]

Select one or more Paint
Palettes.

Paint Palettes:

Diefault Paint Palette
Froposed Dewvelopment

0K Cancel
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Feature Inspector

Select the Feature Inspector option from the Current Case Designer submenu to open this window.

Studies v | Casesvw  |Altemative Case 1 w | | Indicatorsv Comparisonsv Help»

Current Case Designer I} & Case Designer Toolbar...
& Reset Map Table-of-Contents... @ Pant Paette Toobar...
2l Feature Inspector..
&' Update Land-Use Topology...
%) Fiscal Spreadsheet...

Even when not editing, you can investigate the attributes of features in INDEX feature classes using
the Feature Inspector.

Attributes (%]
Property Yalle | ~

QBIECTID 3250

LandUse Gr... &

Land-Use Gr... Mixed-Use

Land-Use Ty... 35

Land-Use Type MIX-COMRES

CanBeDevea.. 1

Residental Fl... 135196.5518

Employment... 74797.53%

Tota Assesse... O

Totd Suspen... 57.9

Phosphates|.. 0.35

Mirogenin R... 157

Average Per... B5

Pervious Co.,. 1

Landscape T... O

Required Par,., 336

Cweling Gro.. 2

Dweling Group  Multd Family

Residentia P...

Dwieling Unit. .,
Owmer-Occu...
Student Count
Worker Count
Average Hou...
Indoor Wate..,
Employment...
Employment... Retail

Employment.., 168

1teatures Conftext 1 MIX,COMMERCIAL RESIDEN, ., v

—OO0ODCOO00O

When the features being inspected are editable, the Feature Inspector becomes the attribute editor
(the one also opened from the Edit Attributes Design Mode) and allows you to change the selected
features’ attribute data, individually or for all.
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Land-Use Topology

INDEX may make use of Land-Use Topology rules and geodatabase object behaviors to do some
automatic editing of the input data to get it into a format consistent with INDEX requirements,
depending on the study type and the feature classes.

Studies ¥ | Casesv  |Altemative Case 1 w |  Indicators~ Comparisons¥ Helpw ‘

8 Manage...
£ Setup Current...

Current Case Designer 3 & Case Designer Toolbbar...
& Reset Map Table-of-Contents... & Paint Palette Toolbar...
@ Feature Inspector...

Update Land-Use Topology...

¥) Fisca Spreadsheet..,

Land Use Topology also causes Dwelling and Business points to be created automatically from the
attributes loaded into the Land Uses feature class.

Fiscal Spreadsheet

INDEX PlanBuilder includes the Florida Fiscal Impact Assessment Model (FIAM) that resides outside
of ArcMap. Documentation of the fiscal impact methodology is available from the Florida
Department of Community Affairs (www.dca.state.fl.us/fdcp/DCP/FIAM/index.cfm).

= | | Indcators= Comparsons™

Hgbv

A

-8 Designe L Case Designer Tookbar. .,

<F Reset Map Table-of-Contents. .. & Pant Pakette Tookbar...
& Feabure Inspector...

&' Update Land-Use Topology. .
E] Fscal Spreadshest.,
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Selecting Fiscal Spreadsheet on the pull-down launches FIAM.

Microsoft Excel - Tutorial2_i i =]
File Edit %ew Insert Format Tools Data  Window Help Typeaquestionfarhelp = 2 & X
heEaf SRy | ibBR-I | o- - @E-2 5 BHoe -0 2 - % 5 W% LD 2
Al - f= Green
A | B [ C [ D E [ F [ G [ H 3
1 Green Itabs have IHPUT requirements “ersion Date 61972006
2 Yellow tabs provide projected r and exp RESULTS
3 Blue tabs provide additional detail of CAPITAL revenues & costs
4 Magenta tab is for Capital Improvement Program related data inputs and anahysis
)
E |Walues in White Boxes and Red type need to be input.
7 _|Humbers in black are calculated
g |Input fields that are not White boxes are place holders for user specific modifications, they are not linked
a
10 |Input first year of new development: 2004 7
11 |Input last year of Comprehensive Plan: 2028
12 |Input Place or Project Hame: Sample City
13
Wes______________________________________________________________________________________________________|
13
16 [Demographic Assumptions
17
18 | Population (tatal) 295,242 (FIPopulation Studies, 2004
19
20 | Population-working Residents 130,368 [Caleulated) ey labormarketinfo com
21 | Population-Mon-Working Residents 164 8674 (Caloulated)
22 | Populstion- Seasonal 25620 [Caleulated)
23 | Populstion (peak season) 320,862 (Caloulated)
24 | Awvg Length of Stay-Seasonal (in weeks) 18 [ Local Estimate]
25 | Taotal CityiCounty Employmert 148,145 (State of Florida ES-202, 2004)
26
27 | Labor Force % works inand lives in City/Cournty 88.00%" Census: Where workers livedwork.
28
29 | Cowsty Popuiation funincorporated) 218,242 (FIPopulation Studies, 2004)
30
il 2004 2005 2006 2007 2008 2009 20
32 | Persons per Household - Single Family * 2.30 2.30 2.30 2.30 2.30 2.30 2.
33 | Perzons per Household - Mulifamily 1.83 1.83 1.83 1.83 1.83 1.83 1.
34 * [FI Population Studies, 2004]
35 | Persons per Household - Seasonal 234 [ Local Estimate]
36
37 | Total Households Courty 112,460 Calculates studentsthousehald [FI Population Studies, 2004]
38
38 | Allacstion of Population
40 | Permanent Residents T6.7% 3 of permanent oceupied houses (LS. Census Bureau, 2000)
41 | Seasonal Residerts 23.3%  of seasonalhouses [UL5. Census Bureau, 2000)
42
43 |Seasonal Units (not rentalz) 14,000 [US Census, 2000
44 FlAk Mol Suggested
45 |Empl ent Assumptions - Hew Development Project Defautts Ranges
45 Office 1-Stary 300 =g ft. per employes [ Lowal Estimate] 300 275-450 =g ft. per employes
47 Office Clazs A 350 =g ft. per employes [ Local Estimate] 350 275-450 =g ft. per employes
45 Office Medical 250 =g ft. per employes [ Lowal Estimate] 250 225-275 =g ft. per employes
49 Retail - Meighborhood BOD =g ft. per employes [ Local Estimate] E00 450-650 =g ft. per employes
50| Retal - Community 600 sq. ft. per employes [ Local Estimate] E00 450-650 =q. ft. per emploves x
W 4 » M5 Assumptions { Employment ¢ Estimates Land Use Workshest Development 4 Budget Input ¢ Growth ,{ Roads Capital / Land Use 4| < | ﬂ

Ready UM v
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Indicators Menu

Indicators are “yardsticks” for identifying an area’s strengths and weaknesses, testing alternative
courses of action, and monitoring change over time. INDEX has a menu of 73 indicators available
for evaluating cases and their impacts to study areas. From this menu, users may select those
indicators that are most relevant to a given situation.

ArcView Users: The list of 57 indicators available for those with an ArcView license is a subset of
the 77 available to users with ArcEditor or Arcinfo licenses (see Indicator Dictionary).

There are two kinds of indicator measurements made by INDEX: first, a numerical score for the
study area; and second, mapping of the spatial pattern that produced the score. In this way users
obtain both quantitative and geographic assessments of an area. The numeric scores are
interpreted in relation to typical standards, common conditions in the local area, other alternative
case scores, or adopted goals where they already exist. The geographic results are used to
delineate areas where strengths can be protected and areas where weaknesses need to be
corrected.

The Indicators menu allows users to set indicator objectives, manage run sets, run indicators, and

Studies v | Casesv  |Alteative Case 1 v | Indcatorsw | Comparisons¥ | Helpv
B8 Manage Run Sets..,

@ Edit Current Run Set...
& Calculate..,

& Latest Results...

Manage Run Sets

Much like the Case Manager, you can create, edit and copy run sets using the Run Set Manager.

Studies v | Casesw |A|temat'rve Case 1 ﬂ Indicatorsw | Comparisons¥ | Help~

(=W Manage Run Sets..,
@< Edit Current Run Set...
& Calculate..,

& Latest Results...
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The default run set includes every indicator in the application. Running the full set of indicators can
take a long time, and it is often only necessary to run a few indicators from the complete set. The run
set manager is used to select whichever set of indicators is relevant to a given study.

= Case Manager - Scenario 1, (study root)\Redeviopment\Downtown Scenarios r__l|E|&|
Cases:
Case ID | Case Name | Case Type | Created By | Date Craatad | Initial Source | Mod| Oy
0 Base Case Base Criterion 1/1/72005 MASTER_ParcelBased-CaselD 0 Chte| ——
1 Alternative Casa 1 Altemathve  Adminsitrator  4/20/2005 Basa Case Adm
X
&
2
< >
OF.
+H
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Editing Current Run Set Including RAW Settings

Altemative Case 1 v | Indcatorsw | Comparisonsv | Helpw
| B Manage Run Sets..,

The Run Set window allows you to select which indicators will be run when the Calculate command is
selected. Note the Edit button at the far right of any selected indicator.

W Run Set Editor - Run Set 2 |._ |'D”x
Collapse the nodes to hide Elements. Use the Edit column button to access the RAWY Settings Wizard,
Indicators RAW Settings Iii
Run |Il...|Indicator Units ‘Wel... Direction |BadBelow | GoodaAb... |GoodBel... |BadAbowe|Edit _‘
vl 2 Population residents 0 Exclude 0 0 0 0 &
d 3 Employment employees 0 Exclude 0 0 ] 0 =
V|| 4|Population Density residents/.. 3/Increase 0| ] 0 0 =
V|| 74|Study Area Acreage total acres 0 Exclude 0 0 0 0,
V|| 6|Rasidential Parcel Size v SQUAr.. 2|Decrea... 0 0 6000 BEﬂD =
V| 7 Use Mix 0-1 scale 2/Increase | 5.000000.. 05 0 =
v|| &8 Use Balance 0-1 scale 2Increase | 0.300000... 0.600000.. 0 0 =
|| 9 Development Footprint gross acre. . 1|Decrea.. 0 1] 10 150
" ||10|Fiscal Impact of Development | dollars 0 Exclude 0 ] ] ]
|| 75| Dwelling Density DU/gross .. 0lIncrease 6 12 0 0| &=
Pl | 1 | i 1 1 1] 1 | I—
116 v
& | ok Cancel
* 4

Clicking the Edit button opens the RAW Settings Editor.
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RAW Settings

Rating and weighting (RAW) values are adjusted using the RAW settings wizard that is accessed
through the Run Set Editor. The RAW tool allows INDEX users to define their goals and objectives
according to desired indicator scores and relative weights of importance among indicators, as shown
in Figure 4. This is an important means of comparing multiple cases with a common set of criteria in
order to rank the cases according to their achievement of user goals.

For example, in a study that focuses on increasing transit use, stakeholders can use the RAW tool to
specify that walk distances to transit stops should decrease generally; that preferred walk distances
should be less than 1,000 ft.; and that indicators measuring transit orientation be weighted as more
important than non-transit indicators.

ArcView Users: The following example indicator (Transit Proximity to Housing) is only available
for ArcEditor and Arcinfo users, so you will not see it in your run set list.

The first step in entering RAW settings is assigning a score direction mode to selected indicators with
one of four settings:

] Increase Score — The higher the score the better, until an ideal upper threshold has
been reached.

[ ] Centralize Score — ldeal scores fall in a range between two thresholds, with scores
outside those thresholds getting less desirable.

[ ] Decrease Score — The lower the score the better, until an ideal lower threshold has been
reached.

[ ] Not Applicable/Exclude — An indicator is not desired for inclusion in the RAW
calculation.
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Figure 4
HYPOTHETICAL RAW EXAMPLE

SET UP APPLICATION
Rating of Indicator Scores
We:ght{ng Positive W.Drﬂ Mecfrocre B.e“ . Equivalent . Indicator
Allocation Indicator | Indicator | Indicator || Indicator . Indicator  _
Movement > Rating X & = RAW
to of Szots Scores Scores Scores Score (0to 1) Weight Soors
Indicator Indicators (Get 0) (Get 0.5) (Get 1)
Housing ---
Dwelling Density 20 Up 10- 15 20+ 16 > 0.6 X 20 - 12
Distance to Transit 30 Down 2640+ 1170 300- 1250 0.4 X 30 = 12
Employment -
Employee Density 10 Up 20- 35 50+ 37 > 0.6 X 10 = 6
Distance to Transit 15 Down 2640+ 1170 300- 863 > 0.2 X 15 = 4
Parks ---
Distance to Housing 25 Down 2640+ 1170 300- 2300 > 0.9 X 25 = 21
100
Overall Case Score 55
(0-100 scale)
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These setting modes are represented by the tabs on the RAW settings wizard.

BAW Settingsfor  Transit Proxmify to Housing
Units:  avgwalk fito closest

. Direction and Rating

& RAW Settings Wizard _

Increase T Centralize T Decrease:

1320 100%

Rating
Score
(%)

— 0%
2640

Good Bad

Below Above

> > > Increasing Indicator Score > > >

T Mot Applicable /Exclude

In a Decreasing
rating pattern, the
lower the indicator
score, the higher the
rating score.

Indicalor scares equal o
or below the Good Below
velue are aworded the
maximum rafing of 100%.
Indicator scores equal to
or higher than the Bad
Abowve value are given
the minimum rating of 0%.

—Woeighting

Allincluded indicaiors must have a weight The more importance assigned 1o
the indicator, the greater its weight

Indicator VWeight: |3 Sum of Weights: 92

ok | cancal |

Percentof Sum:  3.16%

The second step in RAW setting is to specify desired indicator scores as expressions of scenario
objectives. As shown above, this is done by specifying the thresholds or ranges of scores in their

original units of measurement, e.g. any walk distance greater than 2,640 ft. is unacceptable.

The third step in the RAW set-up is assigning weights of importance to indicators to denote their
significance relative to one another. A weighting budget of 100 points should be used to allocate
among weighted indicators (see Figure 4).
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Calculate Indicators

Having set-up the RAW tool, INDEX is now ready to calculate a set of indicators for a study case.

Studies ¥  Cases™ IBase Case L] Indicators™ Comparisons™ Help™

B Manage Run Sets...
@ Edit Current Run Set...

Calculate. ..

B Latest Results...

Selecting Calculate will start the indicator calculator for one or more user-selected cases.

Select Cases 3]

Select one or more Cases.

Cases:

| oK I Cancel
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Before the calculation runs a warning message will appear alerting you to the number of indicators
that will be run. You will be given an opportunity to exit the process if you wish.

2 You are about to calculate 69 indicators for 1 selected cases
‘*‘\) (69 total indicators).

To avoid conflicts with the calculations in process,
do not interact with arvyy ArcMap or IX91PB
functions until the indicator run is completed.

Proceed?

Viewing Latest Results

Select the Latest Results item on the Indicators pull-down to access the indicator results table (which also
appears automatically at the end of each indicator run).

Studies v | Cases~ |Base Case L] Indicatorsw | Comparisonsv | Helpw
B Manage Run Ses...
@ Edit Current Run Set..,

& Calculate...

= Latest Results...
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Results are viewed in the Indicator Results Table.

™. Indicator Results

505/200

58

Collapse the nodes to hide Elements. Use the map colurmn (2.9, M) button to show indicator maps.
Definition Base 5|
D Jindicator Units Objective Scorel M.

N

2|Population _remdants none 8.345 B
3| Employment employees none 1.038
4|Population Density residents/gross acre  |8.00armore  |2.78
74| Stuchy Area Acreage _tutal acres none 3.006.9
5| Residential Parcel Size avg square feet B.000 orless |7.695
7Use Mix 0-1 scale 050 ormore  |0.03
§|Use Balance 0-1 scale 060ormore (072
75 Dwelling Density DU/gross acre 12.00 or maore |1.07
73| Dwelling Unit Count tatal DU none 3227
11| Student Enroliment Level % student capacity fulfi.. |88.0tc 98.0  |2336
12|Single-Family Housing Owners... | % sf DU owner-occupi.. | 1000 or more |-
13|Residential Footprint net acres/1000 reside... |100.0 or more |52.8
14| Single-Family Parcel Size avg square fest none £.984
15|Single-Family Dwelling Densitty | DU/netacre 12.00 or more |6.24
16 |Mult-Family Dwelling Density DU/netacre 20.00 or more |17.85
17|Single-Family Dwelling Share | % total DU E0.0toBO0 (772
18 | Mult-Family Dwelling Share _% total DU 200to 400 (228
19|Amenities Adjacency %% DU wfi 14 mi buffer 1000 or mare |0.0 |~
él OK. |
+ | A
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Indicator maps are also accessed through the Indicator Results table by clicking the map icon in the

right-side column.

Tutoriald. MXD () - ArcMap - ArcEditor

Efe Edt Wew [roert Jelaction Took Window Lidp

DEES « “Aar

=&
+ [ Base Case
= B Atemative Case 1
20 rpuss
= [ Cape Desiorer Canyases
= B Indrcator Restbs
+ [0 Demographics Element
# O Lanc-le2 Bement
= [ Housing Bement:
= O (75) Dwelng Dersity
(12) Single-family Housng Cwi
{13) Resiclentid Foolprink
(14 Sngle-Famiy Parcel Sie
[15) Single-Family Ciweling Dar
(16 Multi-Fa mity Dwelrig Dens
(17) Singis-Family Dweling Sha
(18] MUD-Fa mity Dweelrg Shar
(19 amenmas Adicancy
[20) Amerstes Proximity

(22) Tramst Adjacercy to Hou:
[23) Trarst Prowmily bo Hous|
= B TranseSwops - Cate L
Trarmt Group (aubbype)
[ J:T
| [ ]
@ Heavy Ral
= B Transt Proximity to Housng
avg wak ft to dosest

ooooooooooog

- 1000
- 1,000 - 1,250
- 1,250 - 1,500
= 1,500 - 1,750
- 1,750 - 2,000
- 2000+

= ¥ Land Lse Boundaries - Case
E B Cae Bounday Areg — Cass

% O (59) Resdents Water Consurm
= [ Employment Bamet

= M Berraston Flemens

£ >

(21) Single-Family Housing Affc |

Disoley [SQLH:EI Selection Dam(‘,ulm}

« | & [[rze7ss | f A@OCIN? | Edmre -

“kFroerait@iiiiigo®

INDEX PlanBuikder
Stxdes -

Casesw  |Ahamaive Casa | -

Case Desigrer

IR a] =

B ERAR

di

b

la
b

= |

BT07116 23 A01633 43 Fect
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Comparisons Menu

The Comparisons menu provides access to bar charts that display how cases perform relative to
user-defined objectives.

INDEX x]

Studies v | Casesv |Ailemative Case 1 v | | Indicatorsw Comparisons Helpw

l & Objective Achievement... ‘

& Rating and Weighting,..

Objective Achievement

Select the Objective Achievement item on the Comparisons pull-down.

INDEX E3]
Studes v | Casesw |Base Case ~| Indcatorsv | |Comparisonsv | Helpw

LL3 Objective Achievement...
& Rating and Weighting... ’

The objective achievement chart will open to describe indicator scores relative to upper and lower
boundaries set in the RAW rating scale. Scores are displayed in a bar chart alongside other
indicators within their element (i.e., Land-Use, Housing, etc.).

INDEX
Tutorial3

Percent Objective Achievement - Housing

Dwelling Density|0

Dwelling Unit Count |0
Single-Family Parcel Size
Single-Family Dwelling Density
Multi-Family Dwelling Density
Single-Family Dwelling Share
ulti-Family Dwelling Share
Amenities Proximity|0

Transit Proximityto Housing |0

0 20 40 60 80 100

505/200 60 April 2007



INDEX PlanBuilder Getting Started Guide

Rating and Weighting Comparison

Select the Rating and Weighting item from the Comparisons pull-down.

Studies v | Casesw  |Base Case ~| Indicatorsw | Comparisons¥ | Hepw
® objective Achievement...
&I ating and Weighting. ..

The rating and weighting comparison chart will open to provide a side-by-side bar chart of overall
case scores using all RAW settings.

INDEX
Tutorial3

Rated and Weighted Case Comparison

1007

42.0 176

Alternative Case 1 Base Case

See Figure 4 for the calculation method of overall scores.
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FREQUENTLY ASKED QUESTIONS

General

Q: Why does the Table of Contents reset every time | close and re-open a study?

A: The Table of Contents is dynamically generated based on data in the study geodatabase. This
is done to ensure the correct target layers are available for Case Designer and other
components of INDEX. Refreshing the TOC also accounts for situations when a user creates a
copy of an INDEX study, ensuring INDEX points to the newly copied geodatabase.

Case Setup Editor

Q: Should I follow a feature class order when it comes to geoloading?

A: There is no absolute requirement to complete a geoload in a specific order. However, to have
the Load Data process run as quickly as possible, you should load data in the following order:

Case Boundary

Land Uses

Street Centerlines
Transit Routes

Other Feature Classes

ok oNE

As well, if you wish to import a street centerline file, and that file has a valid Street Group ID or a
valid Right-of-way Width field, then it is recommended that you first complete the import of Land
Uses, so that the street right-of-way polygon creation process (via Land Use Topology) executes
without overlaps.

Q: What are Land Use Groups, Dwelling Groups and Employment Groups?

A: The three sets of Groups (and their corresponding IDs) provide a way of mapping your
organization's custom Land Use Types to the classifications required by several INDEX
indicators. One of the key functions of the Land Use Type Paint Editor is to help you supply this
information, which is inherited and applied for any land-use shapefile geoloaded into INDEX.
They are:

505/200

Land-Use Group

Dwelling Group

Employment Group

Vacant

Low residential
Moderate residential
High residential
Retail/services
Office

Mixed
Industrial
School
Institutional
10 | Agriculture
11 | Open space
12 | Park

13 | Parking

14 | ROW

O©OooO~NOOUIWNEFO

0 |N/A

1 | Single Family

2 | Multi Family

3 | Other (e.g. Group
Quarters)

N/A

Retail

Service

Other
Manufacturing

A WNEO
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Q: What are Supplementary Land Uses?

A: The “Supplementary Land Uses” feature class is an optional layer containing land-use features
defined as “open space”, “park” or “parking” which are not already in the main Land-Uses feature
class. All supplementary features are treated identically to regular land-use features for the
calculation of the following indicators: Parking Lot Size (6), Park Space Supply (29), Park

Adjacency (30), Park Proximity (31), Open Space Share (34).

If a residential, employment, mixed-use, or other parcel type polygon contains a sub-area that
gualifies as open space, park, or parking lot, you can create a feature representing this sub-area
and add it to Supplementary Land Uses.

Example: a school parcel is correctly designated as Land Use Group “School” for rendering
purposes. However, the school’s schoolyard also qualifies as a “park” for the Park Proximity
indicator because of its neighborhood recreational value. In this situation, add a feature to
Supplementary Land Uses where the schoolyard is.

Q: | have an Amenities shapefile and a Central Nodes shapefile, both of which | want to
import into the Points Of Interest feature class. However, Case Setup Editor only seems to
allow a single source shapefile per Load Data run. Is this true, and if so how can | import
multiple source shapefiles into a single feature class?

A: Feature classes like “Supplementary Land Uses” and “Points of Interest” are subtyped for
efficient indicator calculations. These particular feature classes allow for multiple types of data to
reside in one feature class:

Grouping Attribute | Supplementary Land Uses Points of Interest
(Land-Use Group subtype) (Interest Group subtype)
Value/Designation 0 | Vacant (default) 0 | Undefined (default)
4 | Open Space 1 | Amenity
5 | Park 2 | Central Node
6 | Parking

Users with multiple source shapefiles to be imported into the same destination feature classes
can only do so by executing multiple Load Data runs.

WARNING: when executing Load Data into a destination feature class that already has data for
other subtypes in it (as would be the case with Supplementary Land Uses and Points of Interest) be
sure to select the “Append records during load” option before clicking Load Data:

e~
I :
Load Data I ‘ prend records during load
elete old reconds before loading

Selecting this option will ensure that any existing subtyped data loaded in previous loads is
preserved.
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Q: My shapefile has several attributes that | don’t see listed in the geoloader. | need the
values in these shapefile attributes to help me “Select By Attributes” or for custom
Annotation, and also as context attributes for layer display and reporting. How can | get
them into INDEX?

A: The Case Setup Editor geoload process does NOT “link” a shapefile into INDEX for subsequent
use. Rather, the geoload process reads in only the shapefile attributes identified in the attribute
matcher, writing them to an already existing feature class inside the INDEX geodatabase.

The majority of attributes in an INDEX feature class exist as inputs to indicator calculations.
However, each feature class has one or more user-defined attributes available, i.e. “Context 1”,
“Context 2", etc. These attributes can be assigned the contents of whatever custom shapefile
attributes the user chooses.

Context attributes have several uses. In making descriptive attribute assignments, keep in mind
the following important functions a descriptive attribute can enable:

1. When editing features in Case Designer, you may want to make a change to all features
that meet a certain selection criteria, a task made easier by ArcMap’s “Select By
Attribute” tool. Load from a source shapefile field to a “Context n” attribute that you intend
to use in conjunction with “Select By Attribute”.

2. In presenting data and interpreting indicator results, it is often useful to include

descriptive attributes that are meaningful to the intended audience. These can come from
the source shapefile by assigning a shapefile field to a “Context n” attribute.
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Q: During a geoload run that is importing data from a shapefile into the Street Centerlines or
Transit Routes feature class, | get the following message. What does this message
mean?:

r InStreetCLO_20050315_163215.txt - Notepad

Ele Edt Format ‘iew Help

oo INDEX GEOLOAD PROCESS LOG = —-----------
3/15/2005 4:32:15 PM

INDEX PlanBuilder

SOURCE SHAPEFILE: C:\Documents and Settings\Adminsitrator\My Documents’
DESTINATION FEATURE CLASS: InStreetCLO ('Street Centerlines' in Case 0

The geodata import process successfully rejected the following shapefi’
(Shapefile FeatureID = 498) ERROR MESSAGE: The operation was attempted
(Shapefile FeatureID = 874) ERROR MESSAGE: The operation was attempted

These import errors could be due to a number of causes, including a col
a conflict between the shapefile and this study's spatial coordinates ¢
Use this log to analyze the above features in the source shapefile to «

A: This message means that an internal GIS error occurred trying to import a feature from the
source shapefile into the target feature class. Review the text that follows “ERROR MESSAGE:”
to learn what the exact error was. Record the feature’s FID (the shapefile’s unique feature ID)
so that after the geoload run, you can go back to the shapefile and inspect the feature to
determine how to proceed.

When importing a Street Centerlines shapefile that has a valid Street Group ID, the above error
may be reported as INDEX attempts to create right-of-way polygons in the Land Uses feature
class. In this case, the street segment will have been created, but without a corresponding
right-of-way polygon. Record the FID so that you can use Case Designer to create the right-of-
way manually following the import.
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Case Designer

Q: What is the easiest way to make an attribute change to many (or all) features in a feature

A:

class?

INDEX's Case Designer exposes several ArcMap efficiency tools for data entry and
management. To make a “mass” change to many records, you must first select those records,
either manually or by using the “Select By Attributes” tool. Once you have made your selection,
use the Edit Attributes option in Case Designer to pull up the Attribute Editor:

Sl Street Centerlines -- Base I

Properky Value A
+ 1138 OBJECTID
[+-1138 Skreet Group (su. .,
+-1140 Street \Width {ft.)
¥o1141 Sidewalk width (...
+ 1142 Percent of Segm...
Right-of-\Way Wi. ..
+- 1143
: Context 1 =
1144 Context 2
+-1145 Context 5
#1147 Context 4
[+-1148 Context 5
¥.1151 ¥ | Context 6 3
Padectrian hiakm -
770 features < | >

Then select the top of the tree on the left-hand pane (e.g. "Street Centerline - Base") which
selects all records for the purposes of attribute editing. Finally enter the value you want to
mass-change in the appropriate field in the right-hand pane. A progress bar at the bottom will
track the progress of the change as it is implemented across all selected features.

505/200 66 April 2007



INDEX PlanBuilder Getting Started Guide

Q: How do I draw or split a feature using freehand drawing?

A: When in draw or split mode, you can hit the F8 key (or right-click your mouse and choose
Streaming) to activate the Streaming function. In streaming mode, a line sketch (with vertices) is
created as you move your mouse, meaning you only have to click once to begin drawing, then
double-click as usual to complete the drawing action.

Q: Il getthe following error when I try to make an attribute change to over 9500 selected features
What does it mean and what is the workaround?

x

IUnable to save edits,
File sharing lock count exceeded, Increase MaxLocksPerFile registry entry,

]4 |

A: This is an ESRI-imposed default limitation and can be over-ridden. If you are calculating more than
9,500 records against an Access database (such as an INDEX geodatabase) when inside of an edit
session, the operation will abort because of the Jet engine lock count limitation. If you increase this
value, you can calculate more features. The key is:

HKEY_LOCAL_MACHINE\Software\Microsoft\Jet\4.0\Engines\Jet 4.0\MaxLocksPerFile
Note: Changing this registry key requires administrative privileges.

Change this key using the ArcMap Advanced Utilities exe. located in c:\arcgis\arcexe8x\Utilities.
ESRI has reported that values up to 1,000,000 have not caused any problems in ArcMap.
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Appendix A
Exporting Results to Florida State Models

For INDEX users in Florida, it is optionally possible to export INDEX land-use scenarios to three State of
Florida models for additional analysis: 1) FDCA'’s Fiscal Impact Assessment Model (FIAM); 2) FDOT's
CUBE/Voyager transportation model; and 3) FDEP’s Watershed Assessment Model (WAM).

This Appendix describes the process for preparing INDEX land-use scenarios in anticipation of exporting

results to these models and executing the exports. It is important that INDEX users be familiar with the
Florida models and refer to their respective user manuals when operating INDEX in tandem with them.
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INDEX to CUBE/Voyager (FSUTMS)

CUBE requires all land-use data be rolled-up to the TAZ level by TAZ number or ZONE No. (referred to
herein as TAZID). This roll-up should serve as the input file to the CUBE system referred to as
ZONEDATA yya.DBF in the "FSUTMS POWERED BY CUBE/VOYAGER DATA DICTIONARY" draft
document of December 2005.

The TAZID is a unique numeric integer assigned to each polygon in a TAZ layer. Therefore, when setting
up the land use feature class in INDEX, users must retain the relationship-- either numerically using the
TAZID, or spatially using centroid intersection-- between each land use parcel polygon and the TAZ that
the parcel belongs to. This can be accomplished in multiple ways.

Geoloading the TAZ ID with the parcels layer

In some cases an INDEX user's source shapefile land-use parcel data will have already independently
been attributed with the TAZID. In this case it is easy to retain this attribute during geoload in a parcel-
based study by mapping the shapefile's TAZID field to the "External Land Use ID" field in the INDEX Land
Uses geodatabase feature class:

Geodata Loader - Land Uses, Base Case

Select a geodata source file.

ID:"'.D ownloadsiErcim_zone.zhp = |

b atzh figldz from the selected geodata source to required attribute figlds.

Target [nput Attribute | Target Data Type | b atching Source Field -

SHAPE Eeometny
| Land-Use Group (D Long Int
| Land-Use Type D Long Int
- |CanBe Developed Shart [t
T External Land Uze (D Lang Int TAZID| -
|| Total Aszessed Value [ Double M2 =
: Total Suzpended Solidz... Double EﬁﬁlEDEEd
FPhosphates in Funoff ...  Double SAMZNZZ4 |
B Mitrogen in Runoff [mgdL] | Double -
: Average Percent Imper... | Double

Perviouz Cover Type ID Lang Int
|| Landscape Type Water... Double

k. Clear All
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Once this land-use data has been geoloaded and the painting of a scenario is completed, any land-use
attribute such as total population, dwelling unit count and/or employment count, can be summarized by
TAZID using ArcMap's Summarize tool.

The Summarize tool is accessed from the Analysis branch of the ArcGIS ArcToolbox's dockable window.
The following example shows what the set of input parameters for this process might look like:

L=
= ) Help l;'
Input Table
| Base CaseMnputsiLand-Uses - Base =] D“‘l Output Table
Output Table The output dBASE or geodatabase table that will store the calculated statistics
[DonTAZS ket dbt m.”‘l
Statistics Field(s)
Field | Statistic Type | .|.|
ResidentialFlocrtrea SUM
CommercialFloorres SUM w |
ResidentialPopulation SUM
DiwellingUnitCount SUM + |
EmploymentCount SUM
4
Case field (optional)
ExternallD j

=]
Ok I Cancel | Environments. | << Hide Help |

[ |

Note the Case parameter. This is what enables the output table to be broken down by the previously
supplied TAZID. ExternallD is the INDEX field name for the "External Land Use ID" referred to above.
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Spatially joining the TAZ layer with INDEX

If the TAZID attribute does not already exist, it can be created by adding the TAZ layer to an INDEX study
and performing a spatial join between it and the Land-Uses feature class. Spatial joins are most
efficiently and accurately made between a polygon layer (TAZ) and a point layer. Though Land-Uses is
clearly not a point layer, INDEX contains two supplementary point feature classes, Dwellings and
Employers (one set for each case in a study, suffixed with the case number). Dwellings is attributed with
population info, and employment contains employee counts.

First, add the TAZ layer to the completed INDEX case to ensure that the two layers do intersect:

% Tutorialz_05_IndicatorRunDone.m=d - ArcMap - ArcEditor i | m) 1[

J File Edit View Insert Selection Tools ‘Window Help |

|DEEa|) 2@x o |[s@m 5|2 aa0ke|

= £F INDEX Study A
=M 1Az

E [ Base Case
B M Inputs
[ Dwellings -- Base
[ Employers - Base
[ Pedestrian Stops -- Base
[ Points of Interest -- Base
[0 Traffic Contral Devices - Base
[ Transit Stops -- Base
[ Bicycle Routes - Base
[ Pedestrian Routes -- Base
[0 Pedestrian Setback Lines -- Base
[ street Centerlines -- Base
[ Transit Rautes -- Base
[ Case Boundary Area — Base
[0 Case Boundary Sub Areas -- Base
O Floodplains -- Base
O Hydralogic Soils -- Base
SRR - Uses — Base
Land-Use Group 1D
[]Vacant
[ Low Residential
[ Moder ate Residential
[ High Residential
[ Retail/Services
B Office
I Mixed-Use

L
[ Industrial
[ 5chool ﬂ
I Institutional
[ Agricultural

B Cpen Space

[ Park.
W Parking ‘
[ Right-of-Way

[ Planned Land-Use Designations -- Base

[ school Attendance Areas -- Base

O Slopes -- Base

[ Stormwater Best Management Practices - [

[ supplementary Land-Uses - Base

[0 Case Designer Canvases _'ﬂ
4| |
| y

1|
20 |2 4« | |
A

[ |p697836.75 2011584,52 Feet |

INDEX PlanBuilder 9.1 For Arc¥iew E|
Studies = | Cases™  |Base Case 'I | Indicators™ | Comparisons™ | Help™

- AR TR O O
=

1
1

l

N

If they do not, reproject the TAZ layer to the Spatial Reference you used in creating the INDEX study.
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Next, right-click the TAZ layer and select the join option:

=181x|

File Edit Wiew Insert Selection Tools Window Help

DSHSE & B@H | oo fZe SIFEE =

=)
=l £F INDEX Study
5 Q
2 Copy =
B2 K Remove o
e — o
Open Attribute Table &
INDEX PlanBuilder 9.1 For ArcYiew K|
@& zoom TolLayer Remove Jin(s) b Studes = | Cases=  [Boce Cove =1 | tndicators= | comparisors™ | Helpw
Vishle Scale Rangs »  Relate,
Use Symbol Levels Remove Relate(s) b
Selection v [

Label Features g /
e Iy

Conyert Labels bo Annobation .

&
= .
% Conwert Eeatures to Graphics. 7

Data »

Save As Layer Fil

B

1ake Permanert

Properties...

B L
I High Residential

[ RetailfServices

W Office

. ixed-Use

[ Incustrial

[ Schoal

. Institutional

[ Agriculural

M Open Space

= 1
. Parking

[IRight-of-way

Planned Land-Use Designations -- Base
School Attendarice freas - Base

Slopes - Base

Stormwater Best Managemert Practices -- Bas
Supplementary Land-Lises - Base

[ Case Designer Canvases

O tndicator Results ™

ooooo

4 | &
Display | Source | Selection | Paint Calculator el 0
Join data to this layer based on location or attribute [ [6e92495,12 2009915, 14 Feet |
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To summarize population data into each TAZ, set up the parameters of the join window as follows:

x

Join letz you append additional data to this laper's attribute table zo vou can,
for example, symbolize the layer's features using this data.

‘wihat do wou want o join ta this layer?

IJoin data from another layer based on spatial location j

1. Choose the layer ta join to this laper, or load spatial data from disk:

IDweIIings - Baze d El

2. You are joining: Foints to Polygons
Select a join feature class above. vou will be given different
options based on geometry tppes of the source feature class and
the join feature clagzs.

% Each polygon will be given a summary of the numeric attibutes of
the points that fall inside it, and a count field showing how mary
pointz fall inside it.

How do you want the attributes to be summarized?
[ awverage [~ Mirirum [T Standard Deviation
[ Sum ™ Mayimum [T Wariance

" Each polygon will be given all the attributes of the point that is
closest to its boundary, and a distance field showing how close
the paint iz (in the units of the target layer).

Mote: & point falling inzide a polygon iz treated as being clozest to
the polygon, (i.e. a distance of 0).

3. The result of the join will be saved into a new layer.
S pecify output shapefile or feature class for this new layer:

|DATAZ withPopD Ul shp m.”|

Ahbout Joining Data | QK I Cancel |

To summarize employment data into each TAZ, set up the parameters of the join window as follows:

x

Join lets pou append additional data to this layer's attibute table o pou can,
for example, symbolize the layer's features uzing this data.

‘what do pou want to join to this laper?

IJoin data from another layer bazed on spatial location j

1. Choose the |ayer to join ta this layer, or load spatial data from disk:

IEmponers - Basze j El

2. “ou are joining: Puaints ta Polygons
Select a join feature clazs above. ou will be given different

options bazed on geometry ypes of the source feature class and
the join feature clags.

*' Each polygon will be given a summary of the numeric attributes of
the paints that fall inside it, and a count field shawing how marny
points fall inside it.

How do you want the attributes to be summarized?
I twerage ™ Mirimum [T Standard Deviation
I~ Sum ™ Magimurn I Yariance

" Each polygon will be given all the attributes of the point that is
clogest bo itz boundary, and a distance field showing how close
the point iz [in the units of the target layer).

Mote; & point faling inside a polygon is treated as being closest to
the polygon, [i.e. a distance of 0],

3. The result of the join will be zaved into a new layer.
Specify output shapefile o feature clazs for this new layer:

[D:ATAZ_withE mpCourt.shp E”|

About Joining D ata | Ok I Cancel |
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INDEX to WAM

WAM requires a vector polygon shapefile with land-use code attribute (landuse.shp). INDEX data is
stored in a personal geodatabase, but ArcMap natively provides the ability to export any geodatabase
feature class to a shapefile. Each input land-use code attribute must exist in WAM's land-use table.
Each land-use code in WAM's land-use table must be associated with a land-use group code. WAM's
land-use model is pre-loaded with FLUCCS codes and their groupings, but custom editing of both WAM
land-use and land-use group codes are supported and documented.

Exporting INDEX Land Uses as shapefile

To export any INDEX layer as a shapefile for subsequent import into WAM, open Case Designer to the
target Land Uses layer, right-click the layer and choose Data > Export Data:

% Tutorialz_05_IndicatorRunDone.mxd - ArcMap - ArcEditor =8 x|
| Fle Edt vow [nsert Selecton Tools window telp

|DER&|F maX | | iz -

[ £ INDEX Study
= & Base Case
= O Inputs

INDEX PlanBuilder E |
Bl B Case Designer Canvases Studies = | Cases™ |BaseCase ~| | Indicators= ‘ Compatisons™ | Help™
& [ Case Boundary Area Target = =

# O Case Boundary Subdirea Target £
EJ B Land Uses Target Iii Land Uses ﬂ @Sa&m?utues ﬂ ‘ \,| ¥ 4 Sl Save Stop

=l 4 Case Boundary -- Base
Land-Use 8 cony
RES-SF | XK Remove -
RES-MFM | o A i
COMRET ) Open Attribute Table
B COM-OFF Juins and Relates
IND-ALT |
o s <& Zoom ToLayer
W INST-SCF Wisible Scale Range »
- INST-UTH
o papuy s Symbol Levels
W PARE-FR] Selection
. O5-GENE|
M OS-UTLI  Label Features v’
AGGEN
ROW-GE
ROW-UTL 22 Convert Eeatures to Graphics. .

VACAN-D
v I

# O] Street Centerine  5ave s Layer Fie..,

# O Transt Routes T

# [ Transk Stops Tar [ke e

# [ Pedestrian Route

5 [ Pedestrion Stops B Fropertes..

& [ Pedestrian Sethack Lines Target

® O Traffic Control Devices Targst

# [ Bicycle Routes Target

® [ Points of Interest Targst

# [ Supplementary Land-Uses Target

& [ Planned Land-Use Designations Target

oL 1=100

o®
Lo

 wk
Eaoam

163

s

-
3

-

Conyerl Labsls to Annatation,

& O school Attendance Areas Target

& [ Floodplains Target

® [ Slopes Targst

# [0 Hydrological Sois Target

& [ Stormwster Best Management Practices Targe
# O Indicator Results

| |2 -
Display | Soutce | Selection | Paint Calculstor oo 2u 4 _"_I

Save this layers data 5 a shapefile or gendatabase festure dass | l6692415.68 200329563 Fest |
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Set up the parameters of the export function as follows and click OK:

Export; I.-“-‘-.II features j

I1ze the same coordinate sustem as:
% this laper's source data
" the data frame

™ the feature dataset you export the data inta
[only appliez if you export to a feature datazet in a geodatabaze]

Output zhapefile or feature clazs:

ID:HIanduse.shp El
ok I Canizel |

Configuring WAM for INDEX land use classifications

Whatever land-use codes are set up as paints in an INDEX study template must be set up in the land-use
table in WAM, and mapped to one of WAM's existing land-use group codes. Assuming a static set of
INDEX paints, this would be a one-time only task. If an INDEX land-use paint cannot be mapped into a
WAM land-use group code, then a new WAM land-use group code can be created and customized, but
only with an advanced knowledge of the WAM methodology and how it is affected by land-use group
code parameters. Refer to page 38 of the document titled "WAM Model Documentation and User Manual”
for instructions on configuring WAM to be consistent with the chosen INDEX land use paint classification
system.
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INDEX to FIAM

Accessing the FIAM application

To gain access to the FIAM application from within INDEX, select the Cases > Current Case > Fiscal
Spreadsheet option from the INDEX toolbar:

INDEX PlanBuilder i £
Studies ¥ | Casesw IElase Case 'l | Indicators™ | Comparisons™ Helpw
e '
B Manage...

£y Setup Current...

& Case Designer Toolbar. ..
£7 Reset Map Table-of-Contenks.... W‘w Paink Palette Toobar. .,

@ Feature Inspector.,,

é‘ Update Land-Use Topalogy...

The spreadsheet is opened into Microsoft Excel for completion:

Microsoft Excel - Tutorial2_05_IndicatorRunDone.xls (=] 3]
File Edit Wiew Insert Format  Tools Data  Window  Help Type agquestion forhelp = 2 @ X
DEHat SLY §BBR-F 9-c-@=-2 3|y -3, 12 - , a2
Al - A (Green
A | B | [S [ D E | F | G 3
1 Green ltabs have INPUT requirements “ersion Date 61972006
2 Yellow tabs provide projected revenue and expense RESULTS J
3 Blue tabs provide additional detail of CAPITAL revenues & costs
4 Magenta tab is for Capital Improvement Program related data inputs and analysis
El
6 |Walues in White Boxes and Red type need to be input.
7 _|Humbers in black are calculated
8 |Input fields that are not White boxes are place holders for user specific modifications, they are not linked
el
10 |Input first year of new development: 2004 h
11 |Input last year of Comprehensive Plan: 2028
12 |Input Place or Project Hame: Sample City
13
Wex___________________________________________________________________________|]
|15 |
16 |Demogyraphic Assumptions
17
18 | Population (total 295,242 [FI Population Studies, 2004)
19
20 | Population-Working Residents 130,368 [Caleulated) sy abortnatketinfo cotn
21 | Population-Mon-vorking Residents 164,874 [Caloulated)
22 | Population- Seasonal 25,620 [Caleulated)
23 | Populstion (pesk season) 320,862 [Calsulated)
24 | Avg Length of Stay-Seasonal (in weeks) 18 [ Local Estimate)
25 | Total City/County Employment 148,145 [State of Florida ES-202, 2004)
26
27 | Lakor Force % works in and lives in City/County £8.00°% Census: ‘Where workers liveiwark.
28
29 | Cownty Population (upincamorated) 218,242 [F1 Population Studies, 2004)
30
3 2004 2005 2006 2007 2008 20
32 | Persons per Househald - Single Family * 230 230 230 2.30 2.30 BE
33 | Perzonz per Household - Mutitamily 1.33 1.83 1.33 1.83 1.83 1.
34 * [FIPopulation Studies, 2004]
35 | Perzong pet Household - Seazonal 234 [ Local Estimate)
36
37 | Total Households County 112,460 Calculates studentsthousehald (FIPopulation Studies, 2004)
38
39 | Allocstion of Population
40 | Permanent Residerts TE.7% ¥ of permanent occupied houses [LLE. Census Bureau, 2000)
41 | Sessonal Residerts 23.3% % of seasonal houses (LS. Cenzus Bureau, 2000) =
H 4 » M Assumptions ¢ Employment 4 Estimates Land Use Warksheet 4 Development  Budget Input { Growth  Roads Capital [4] | Ll
Ready UM v
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Configuring INDEX for FIAM land use classifications

INDEX allows users flexibility when setting up land use classifications.

To perform a FIAM-based

analysis of an INDEX case, a user should-- during the "Defining Land Uses" stage of the Jurisdictional
Setup process-- set up land-use paints that are consistent with the land use classification system required
as inputs to FIAM's "Land Use Worksheet" tab. For further information on FIAM land uses, see pages 35-

37 of the FIAM Training Manual (June 2005).

The table below maps each FIAM land use to its closest associated INDEX sample paint definition:

FIAM Closest INDEX Paint Equivalent

Land Use Classification Land-use Type ID | Paint Name

Vacant Residential 1 VACANT

Single-Family 2 Sample: RES SF LOW
Mobile Homes 3 Sample: RES SF MEDIUM
Multifamily high density 4 Sample: RES MF HIGH
Condo/timeshare 3 Sample: RES SF MEDIUM
ACLF/Nursing Home 4 Sample: RES MF HIGH
MF Low density 4 Sample: RES MF HIGH
Vacant Commercial 1 VACANT

Retail-regional, tourist attractions 5 Sample: COM RETAIL
Retail - Community 5 Sample: COM RETAIL
Retail - Neighborhood 5 Sample: COM RETAIL
Restaurants - drive in 5 Sample: COM RETAIL
Restaurants - sit down 5 Sample: COM RETAIL
Offices 1-story non professional 6 Sample: COM OFFICE
Offices Class A 6 Sample: COM OFFICE
Offices medical & professional 6 Sample: COM OFFICE
Hotel/motel 5 Sample: COM RETAIL
Vacant Industrial 1 VACANT

Industrial 8 Sample: INDUSTRIAL
Warehouse 8 Sample: INDUSTRIAL
Golf Course Acres 14 Sample: PARK
Agriculture/Forestry 11 Sample: AGRICULTURE-- CROPS
Parks & Recreation 14 Sample: PARK
Institutional 10 Sample: INSTITUTIONAL
Government 10 Sample: INSTITUTIONAL
Roads, Sewage & Solid Waste 16 Sample: RIGHT OF WAY -- STREET
Mobile Home Parks, RV parks, Parking lots 15 Sample: PARKING

505/200
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To set up a FIAM-compliant paint, follow these steps:

Using Study Manager, create a new empty study that is to be a source for FIAM analysis. Then select is
and click the Paint Manager button:

+ INDEX PlanBuilder 9.2 (ArcGIS License: Arcinfo)

Manager BEEMETEN Cases  Indicators

Cpen In brcMap

insitratorsky Documentsh(

Select fi
i 5 CA\D Copy
ﬁ 4 Move or Rename
= ﬁ F o Delete
1] Spatial Reference
SR i Exitar

FIAM_Template

<

&) Tutorial2_Begin_&V
@ Tutorial3_Begin
Tutorial3_Begin_ a4
&) Tutorial3_End

] Tutorial3_End sy

MASTER_&reaBased
MASTER_ParcelBasad

About...

>

Wiew Details >3

o)X

Exit

["RiootsFIAM_T emplate. M0

Switch to the Paint Number where you want to create a FIAM paint and click the Import Paint Properties

button:

i, Paint Editor

[ ~ | [ONDEFINED

¥ CanBe Developed

Land-Use Group IVacant j
Summary T Images T Other Attributes Components
~Demographic Densities ~Floor Area and Yacancy

Residenhial Besidential
Fredominant Dwelling Group N7 Percent of FAF is Residential 0.0
Residential Population Per Acre 0.00 Residential Floor &rea Per Acre 02 ft
Students Per Acre 0.00 Residential Y¥acancy Rate 0.00%
‘wiorkers Per Acre 0.00 Employment
Hauseholds Per Acre 0.00 Percent of FAR is Employment 0.00%
Dweling Units Per Acre 0.00 Ermployrnent Floor Area Per Acre Osqft
Own. Oce. Dwelling Units Per Acre 0.00 Ermployment Yacancy Fate 0.00%

Employment Combined
Predominant Employment Group MAA Total FAR 0.00
Employment Per Acre 0.00 Total Wacancy Rate 0.o0%

~Land-Use Descriptions
Carntext 1 j Cantext 1 j
Cartext 2 j Context 5 j
Cantext 3 I j Feature Notes j
e —
z S
Ok I Cancel | Apply Reset | ( Import Paint Properties |
| SN
oSS—
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Using the above table as a guide, enter the ID of the closest INDEX paint and click OK. For example, to
create a FIAM Single-Family paint, enter 2. The undefined paint's properties are now populated with

initial default values applicable to the chosen INDEX land-use:

¢, Paint Editor

[20 =] [sample: RES SFLOW

[¥ CanEBe Developed

x|

Land-Usge Group ILow Fesidential j
Summary T Images T Cther Aftributes T Companents
~Demographic Densities ~ Floor Area and Yacancy
Residential Residential
Predominant Dyweling Group Sives (Femily Percent of FAR is Residential 100.00%
Residential Population Per Acre 517 Residential Floor Area Per Acre 8712 gt
Students Per Acre 1.55 Residential Yacancy Rate 5.00%
Workers Per Acre 248 Employment
Hauseholds Per Acre 207 Percent of FAR iz Employment 0.00%
Dweling Units Per Acre 218 Employment Floor Area Per Acre 0z ft
Own, Oce. Dwelling Unitz Per Acre 1.74 Emplayment Yacancy Fate 0.00%
Employment Combined
Fredominant Employment Group A8 Total FAR 0.20
Ermployment Per Acre n0.on Total % acancy Rate B00%
~Land-Use Descriptions
Context 1 j Context 1 j
Context 2 j Contest 5 j
Context 3 j Feature Notes j
QK | Cancel | Apply | Feset | | mport Paint Properties I

H Successfully imported properties of paint: "'Sample: RES SF LOW". Click Apply to save changes.

Customize the paint to the study area's specifications and click apply.

FIAM paints you need are created.
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Once the land use paint palette is set up, geoload a land-uses coverage that is attributed with the INDEX-
FIAM land-use IDs just created, create an alternative case, and paint a scenario using the INDEX-FIAM
paints. Check the paint calculator to see that only FIAM land-use paints are employed:

%@ FIAM_Tallahassee.MXD () - ArcMap - ArcEditor -0 5'
J File Edit ¥iew Insert Selection Tools MWindow Help |
B ER ) e AT 1=
ey | ——
Studies * | Cases™ |Base Case *| | Indicators™ Comparisons™ Help=
INDEX Ematara || | @ | = | |
wv Case Designer K|
Growth Targets = <] [E o e e -
- | | &
Populslion  Employment & I Land Uses I Select Features | | ‘ Stark Save Stop
T arget Control Total 8,345 4243 @T?
Current Case Tatal 8345 4243 0
Total Displaced by Painting 1] 1] ‘ J
|[B alance Remaining to Paint 1] 1] ‘ e
Growth Allocations KM
Acres Pop Emp k
Fl&d Single-Fatmily 399 E.726 193 e
ih
Mobile Homes 4 1619 100
ey
=
Retail - Community 11 1] 178 i
18 Offices Class & | a i 451 | ‘
FIAM Inclustrial 144 0 1.724
FIAM Wiarehouse 100 0 1,203 pit
Flat Institutionsl 34 a 337
141 Governmert 1
14 Parks Recrestion 24l
141 Yacart Residential 1
—
141 Agricutture/Forestr 4,
141 Vacart Commercial 10 .
Flishd Vacant Industrisl 455 1} 17
FIAM Roads, Sewage Solid 1] 1] 1}
FI&M Parking lots 1 a a
Fl&M vacant Residentisl 1133 o 0
Fli Restaurants - drive in 2 1} 0
Dismlayl Snurcel Selection Paint Calculator | EREEROE | i
[ [6emiens.87 200963369 Fect 4

Information from the Paint Calculator can be used directly in FIAM, so click the Export to File button. An
output file is created:

x

Successfully saved tab-delimited text File,
Filename: FIAM_Tallshassee_iCased_PaintReport.bxk
Falder: 0niPlanBuilderi ook
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Once the painting of a scenario is completed, any land-use attribute such as total population, dwelling unit
count and/or employment count, can be summarized by FIAM land-use type using ArcMap's Summarize
tool.

The Summarize tool is accessed from the Analysis branch of the ArcGIS ArcToolbox's dockable window.
The following example shows what the set of input parameters for this process might look like:

L0l
:l‘ ) Help IL'
Input Table o _
| Base CasernputstLand Uses - Base =] D“‘l Statistics Fieldis)
Output Table The numeric field containing attribute values used to calculate the specified statistic

[:AD ata_Librany NDEXFIAM. dbf

]

Multiple statistic and field combinations may be specified.

Statistics Field{s) The Add Field hutton, which is used only in ModelBuilder, allows you to add expected
j field(s) so you can complete the dialog and continue to build your rmodel
Field [T I ﬂ
CommetciaFlondiea SUM Awvailable statistics types are
FiesidentialFlootdrea SUM ﬂ
DiweelinglInitCount SUM o SUM—Adds the total value for the specified field.
EmploymentCount SUM ﬂ
TG P L ﬂ » MEAN—Calculates the average for the specified field
+ MIN—Finds the smallest value for all records of the specified field
* MAKX—Finds the largest value for all records of the specified field.
Case field (optional)
[LandiseType = « RANGE—Finds the range of values (MAX - MIN) far the specified fisld.

STD—Finds the standard deviation on values in the specified field.

FIRST—Finds the first record in the Input Table and uses its specified field value

LAST—Finds the last record in the Input Table and uses its specified field value

[

Ok | Cancel | Environments. | << Hide Help |

[ |

Note the Case field parameter. This is what enables the output table to be broken down by the FIAM land
use types. Be sure to choose LandUseType from the drop-down list here.
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INTRODUCTION

This process guide describes ways in which INDEX PlanBuilder can support community planning as
illustrated in Figures 1 and 2. To support such processes, INDEX is designed to be a tool for:

| Embodying stakeholder values and priorities.
[ ] Creating plans collaboratively.
[ ] Evaluating alternative courses of action and progress toward goals.

INDEX performs these functions with a scenario tool that allows digital charretting or on-the-fly
drawing and editing of spatial features (see Figure 3); a set of indicators for measuring the
performance of scenarios; and a set of user-defined objectives for ranking multiple scenarios
according to goal achievement. Once a preferred plan has been adopted, INDEX can support plan
implementation by evaluating the consistency of incremental development proposals against plan
goals. Periodically, benchmarks can be updated to gauge cumulative progress toward goals.

The basic steps in applying INDEX are summarized in Figure 4. These begin with set-up of the tool
for the jurisdiction in which it will be applied over time, e.g. an entire city or county, or a multi-
jurisdiction region. The next set of steps are taken for individual studies of particular locations within
the jurisdiction. These study-level steps constitute the major process to be followed in typical INDEX
applications. Important process-related features of INDEX include:

[ ] Study areas. The software can be applied to any area where data is available to support
indicator calculations. Study areas may be created using existing official boundaries, such as
parcels, local government jurisdictions, traffic analysis zones, or other administrative
boundaries. Natural features such as watersheds may also be used, or users may create
unique one-of-a-kind custom boundaries to fit special needs.

[ | Parcel-based studies. INDEX PlanBuilder is designed to execute studies at the parcel level
for a fine grained, pedestrian scale analysis. INDEX is capable of executing studies at a
coarser area-based level using land units larger than parcels, e.qg. traffic analysis zones, but
the complexities of area-based studies require consultation with Criterion staff before
undertaking them. Assistance with area-based studies is outside the scope of standard
INDEX technical support included with PlanBuilder purchases.

[ ] Cases. Any number of scenarios or “cases” can be modeled in a study area. Cases can
represent actual or proposed conditions. Usually a “base case” is used as a starting point in
an application and “alternate cases” are created to represent different ideas and approaches
to relevant issues.

[ ] Case designer. This tool allows users to draw and edit spatial features on-the-fly in real time
(digital charretting), including parcel boundaries, street and sidewalk networks, bike and
transit routes, and land-use designations. Users are able to create and select from “palettes”
of these features based on local standards and/or design objectives.
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Figure 1. SUPPORT OF COMMUNITY PLANNING WITH INDEX PLANBUILDER

The Community Planning Process

What is What are Where Are we
important our do we want taking the
to us? options? to go? right steps?

Community Existing Alternative Adopted Incremental Cumulative
Information Conditions Scenarios Plan Changes Progress

I I 1 I ] I

I | | I 1 1

I | | I 1 1

I | | I 1 |

I | I I 1 |

I | | I 1 |

I | | I 1 |

! 1 ! I ! |

INDEX | : i : | :

Support | | i | i l

I l | l l :

| | | | 1 |

: | | | : :
Integrated Benchmark Alternative Adopted Development Benchmarks
database conditions plans goals proposals updated and

created established created and measured designed compared
and issues evaluated and evaluated to goals
identified for plan
conformity
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Figure 2. MAJOR PLANNING SUPPORT FUNCTIONS OF INDEX
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Figure 3. DIGITAL CHARRETTING

INDEX PlanBuilder is uniquely capable of supporting real-time
digital charretting that allows participants to create and
evaluate scenarios on-the-fly in public meetings.

As with traditional charrettes, a digital session produces a
complete work product in a compressed time period with the
direct participation of stakeholders. What distinguishes a
digital charrette is:

B The ability to design scenarios of greater scope and
complexity then can be supported with pen and paper.

B Immediate feedback on scenario impacts that are
unavailable with pen and paper.

B Engagement of larger groups of participants than
possible with pen and paper.

Preparation and execution of a digital charrette should
consider the following major items:

B Issues and goals. Defining these in advance allows
INDEX to be pre-set with stake holder-selected
indicators and objectives for judging charrette output.

B Data. Based on selected indicators, data is assembled for
the subject area and surrounding vicinity.

B Computer hardware and software. For rapid charrette
processing, INDEX requires a one GB laptop with
ArcEditor or Arcinfo for each table of 8-10 participants.

B Other equipment. Each table will need a projector and
screen for their laptop, plus flip chart and other
traditional charrette supplies.

B Facilitation. The most important ingredient in any
charrette, digital or otherwise, is superior facilitation.
With INDEX, it is important for facilitators to become
familiar with the tool prior to the event.

B Charrette design sequence. Facilitators should use a
pre-de fined design sequence for leading the group
through a session. For example, in growth visioning, first
set aside non-buildable lands; second, identify in fill and
redevelopment sites; and third, delineate areas for staging
greenfield growth.

Communities may contact Criterion for digital charrette
assistance in addition to standard INDEX use.
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Jurisdiction-Level Steps

Figure 4. BASIC STEPS IN APPLYING INDEX
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Indicators. Indicators are “yardsticks” for identifying an area’s strengths and weaknesses,
testing alternative courses of action, and monitoring change over time. INDEX has a menu of
indicators (53 for ArcView license holders, 73 for ArcEditor or Arcinfo license holders)
available for evaluating cases. From this menu, users may select those indicators that are
most relevant to a given situation. Figure 5 illustrates the two kinds of indicator
measurements made by INDEX: first, a numerical score for the study area; and second,
mapping of the spatial pattern that produced the score. In this way users obtain both
guantitative and geographic assessments of an area. The numeric scores are interpreted in
relation to typical standards, common conditions in the local area, other alternative case
scores, or adopted goals where they already exist. The geographic results are used to
delineate areas where strengths can be protected and areas where weaknesses need to be
corrected.

Interpreting indicator scores. Indicator scores should be interpreted in the context of existing
conditions and adopted goals or applicable policies. A key INDEX user document is the
Indicator Dictionary that defines what is included in each indicator and how it is calculated.
Users will need to gain experience in interpreting scores and changes in scores between
cases. Users should examine the direction of change in scores (numerically increasing or
decreasing) and the magnitude of change in scores (percent difference).

Indicator rating and weighting (RAW). To determine if indicator scores are favorable or
unfavorable according to local norms or goals, users may set objectives for each indicator
according to the desired direction of indicator score movement, and thresholds of score
desirability. For example, the objective for walk distance to parks would be a decrease in
distance since shorter walks would be positive. The threshold for a desirable walk distance
might therefore be set for anything less than 1,000 feet. To help stakeholders evaluate and
rank multiple studies, weights of importance can also be assigned to indicators. These and
the score ratings enable the calculation of a single overall weighted score for a given case,
and in turn, the ranking of multiple cases according to their overall scores and achievement
of goals.
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Figure 5. INDICATOR EXAMPLE: HOUSING PROXIMITY TO PARKS
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ORGANIZING STUDIES

Once INDEX PlanBuilder is installed, there are three major process-related tasks in organizing
studies:

| Select a study area boundary. The study area boundary (called “case boundary” in the
software) should be derived from the study’s scope and objective, e.g. city limits if an entire
municipality is being evaluated, or the neighborhood vicinity if a major development proposal
is being examined. Sizing of the boundary in relation to the subject being studied is important
because it affects the magnitude of change in results from study to study, e.g. a small
development proposal inside a large study area will not significantly change baseline scores
versus the same proposal measured in a smaller study boundary that would produce major
baseline changes. In short, the boundary should be set to capture the logical spatial extent of
a project’'s impact. For example, a one-half to one-mile buffer around a project site often
constitutes a reasonable study area. In all Studies, care should be exercised along the study
boundary edge to insure that important adjacent features that affect the study area are
included, e.g. an elementary school just outside the boundary of a residential study area.
Equally important, anomalous or irrelevant features should be excluded from study areas so
they do not adversely influence scores, e.g. excluding a commercial area from a residential
study.

] Select indicators to calculate. Users select those indicators that are most relevant to the
subject at hand, e.g. employment-related indicators for an office park versus housing
indicators for a residential subdivision. A user may select all of the indicators when a
comprehensive set of measurements is desired, such as benchmarking existing conditions
for a planning process. A prerequisite for selecting any indicator is availability of data to
support the indicator calculation; data requirements are detailed in the Indicator Dictionary.

| Set indicator ratings and weights. If weighted results are desired, users may assign weights
of importance and acceptable score ratings to each indicator. This function, known as rating
and weighting (RAW), can be used to apply established community goals, or to test new or
modified policies. The RAW evaluation is also useful when stakeholders are evaluating and
ranking multiple cases in search of consensus on a preferred alternative. The RAW
procedure includes the following steps:

1. Rating. These values describe levels of acceptability in indicator scores. The model
uses these to convert actual indicator scores from their original units of measurement
into a common zero-to-one rating scale.

2. Weighting. Stakeholders establish weights of importance for each indicator. The total
weighting “budget” for all indicators is 100.

3. Calculation. The weight is multiplied by the rating of each indicator score and these
values are summed to obtain an overall score for each case of between zero and one
hundred.

A hypothetical example of the RAW procedure is shown in Figure 6.

504/400 8 April 2007



INDEX PlanBuilder

Community Process Guide

Figure 6. HYPOTHETICAL RAW EXAMPLE

SETUP APPLICATION
Weighting Rating
. . Worst Mediocre Best . .
Over.:'jll Allgeation Postive Indicator | Indicator | Indicator || Indicator Equlv_alent indicator  _ iagicater
Topic to Movement 4 Rating X : = RAW
7 Scores Scores Scores Score Weight
Importance | Indicators of Score {0to 1) Score
indicaicr (GetO) | (Get0.5) | (Get1)
Housing 50 ---
Dwelling Density e 20 Up 10- 15 20+ 6 @ 06 X 20 = 12
Distance to Transit _— 30 Down 2640+ 1170 300- 1250 2 04 % 30 = 12
Employment 25 ---
Employee Density .- 10 Up 20- 35 50+ 37 > 0.6 X 10 = 6
Distance to Transit - 15 Down 2640+ 1170 300- 863 @ 0.2 X 15 = 4
Parks 25 -
Distance to Housing .- 25 Down 2640+ 1170 300- 2300 > 0.9 X 25 = 21
100 100
Overall Sketch Score 55
(0-100 scale)
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To illustrate a simplified INDEX application, a series of hypothetical cases for a neighborhood are
shown in Figure 7. This example assumes a policy initiative to densify employment along an arterial
corridor to encourage travel mode shifting to transit. The objective is to create a corridor of ridership
that will support frequent transit service. “Employees per acre” is selected as a key indicator of transit
service feasibility (higher employment density supports greater frequency in transit service). Each
panel in Figure 7 is discussed sequentially in the following sections as the neighborhood planning
process unfolds.
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Figure 7. SIMPLIFIED APPLICATION OF INDEX
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BENCHMARKING CURRENT CONDITIONS

Most applications of the software will begin with benchmark measurements of existing conditions in a
study area. Benchmark indicator scores are used to:

Identify an area’s strengths and weaknesses. Scoring and mapping of existing conditions
will reveal problems and opportunities that merit attention in plans.

Provide input into the formulation of goals and policies. Benchmark scores are an important
reference point when formulating goals and policies that will be applied to community
development.

Provide a baseline for gauging change. During plan implementation when development
proposals are evaluated, each proposal's scores can be compared to benchmark
measurements to gauge the amount of change that would be caused by the development.

Provide a baseline for gauging progress. During periodic monitoring of  plan
accomplishments, updated benchmark measurements can be compared against previous
benchmarks to gauge cumulative progress toward goals.

Benchmarking is shown in the left-hand panel of Figure 7 where the employment density indicator
finds a relatively low 12 employees/acre, which is insufficient to support frequent transit service. This
segment of the corridor therefore meets the threshold issue test of needing land-use changes to
increase employment density.

504/400
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CREATING SCENARIOS AND PLANS

Once existing conditions have been evaluated and planning issues identified, stakeholders can use
INDEX to create and evaluate alternative scenarios that respond to the issues. Prepared optionally in
digital charrettes, these can range from comprehensive community plans to any number of special-
purpose or neighborhood plans. In any of these processes, alternative scenarios can be created and
evaluated according to the following general sequence:

[ ] Preparation of alternative cases. Using the Case Designer tool, stakeholders prepare
alternatives that respond to the issues identified during benchmarking. Each of these is
represented by an alternative case in the software with each case containing its own unique
mix of features. If housing was identified as an issue, one alternative might emphasize a mix
of single and multi-family dwellings while another alternative might contain only single-family
units. Alternatives can be prepared before public meetings or during them using digital
charrette techniques.

| Review of alternative scores. Stakeholders review indicator scores for each case in
comparison to other alternatives and benchmark measurements to determine which
alternatives respond most effectively to identified issues. For example, if excessive walking
distance to parks was identified as a problem at the outset, stakeholders would review the
alternatives’ park proximity scores to determine which scenario offered the shortest walking
distance to parks.

| Iteration to preferred alternative and adopted plan. Using the software to modify alternative
designs and provide feedback of results, stakeholders can iterate among alternatives to a
preferred, and ultimately adopted, plan.

[ ] Modeling of adopted goals. Once a plan is formally adopted, its build-out or full
implementation can be modeled and the resulting horizon year indicator scores used as
guantitative expressions of its goals.

In the Figure 7 example, three alternative plans are suggested for the neighborhood corridor by
stakeholders: a) vertical mixed-use with employment on lower floors and housing on upper floors; b)
new commercial retail with separate multi-family housing and a small park; and c) a mix of offices
and retail. The three alternative plans are scored with the employment density indicator producing
results of 32, 20, and 40 employees/acre, respectively. Given the hypothetical policy objective of
increased density for transit support, Plan C is adopted and its build-out measurement of 40
employees/acre becomes the corridor’'s goal.
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IMPLEMENTING PLANS

Once plans are adopted, INDEX PlanBuilder can help implement them by evaluating the consistency
of development proposals against plan goals. They can also gauge the magnitude of change that a
development proposal would cause in an area. These implementation checks can be accomplished
according to the following general sequence:

Acquire development proposal in GIS form. In order to apply INDEX as a development
evaluation tool, it will be necessary to obtain development proposals in GIS form. Given the
widespread use of CAD in preparing development plans and the relatively easy conversion of
CAD files to GIS format, it should be reasonable to request major development proposals in
GIS format. To implement a requirement for digital development plans, jurisdictions would
adopt the equivalent of the INDEX Indicator Dictionary as a data specification for digital
submittals. Jurisdictions could decide the extent of these data requirements based on which
indicators they intend to apply to proposals.

Score base study development proposal. The development proposal is scored with
indicators and the results are compared to: 1) existing conditions to gauge the amount of
change represented by the development; and 2) adopted goals to determine how much goal
achievement the development would accomplish.

Ilterate to acceptable proposal. Again using the software’'s capability for feedback,
stakeholders and decision-markers can iterate to an acceptable development scheme during
the permitting process.

In the Figure 7 example, this step is shown with two versions of a development proposal, X and Y.
Proposal X contains offices and Proposal Y includes offices plus retail. The employment density
indicator reveals that Proposal Y's employment density is 20% greater than Proposal X, and is
therefore preferred because it is more supportive of the adopted corridor goal.

A simplified description of this procedure is given in Table 1 for the generic question of whether a
proposed development project is acceptable or unfavorable for a community.

504/400
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Table 1

IS A PROPOSED DEVELOPMENT PROJECT ACCEPTABLE OR

1.

504/400

UNFAVORABLE FOR MY COMMUNITY?

Determine which indicators are relevant to project issues.

Measure existing conditions in the proposed project vicinity without the project.
Calculate indicator scores for a reasonable impact area around the proposed
project site, or for an already-established local boundary that encompasses the

project site.

Measure build-out scores for the existing official land-use plan for the area
without the project. Build-out indicator scores are the equivalent of plan goals.
If an official plan doesn’t apply to the area, measure a set of tentative

objectives and goals.

Measure the area with the project included (modify #2 to include project).

Gauge the type, direction, and magnitude of change in indicator scores
between the baseline area (#2) and the area with the project (#4). Which

indicator scores change, in what direction, and by how much?

Gauge the consistency of the project scores (#4) with the area’s goals (#3).
Does the project move indicator scores in the direction of the area's goals and

if so, which indicators and by how much?
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ACHIEVING PLANS

Periodically, INDEX PlanBuilder can be used to measure cumulative change and overall progress
toward goals. This type of application includes the following steps:

[ ] Retrieve benchmark indicator scores. Indicator scores from the previous benchmark year are
used as the starting point, e.g. year 2000.

[ ] Incorporate built and natural environment changes. The model’'s database is updated with
constructed changes in the built environment, and resulting changes in the natural
environment, that have occurred during the reporting period, e.g. 2000-2005.

[ ] Update indicator scores. An updated “existing conditions” study is scored to establish
measurements for the new benchmark year, e.g. 2005. The changes in indicator scores
between 2000 and 2005 become the amount of goal achievement for the period.

In the Figure 7 example, cumulative changes over several years are measured, revealing a density
increase from 12 to 31 employees/acre, which is substantial partial achievement of the goal of 40
employees/acre. However, despite this areawide progress, indicator mapping shows a continuing
weakness in employment density in the eastern portion of the corridor where additional attention
needs to be focused in order to fully achieve the plan.

SPECIAL PURPOSE APPLICATIONS

In addition to the generic planning steps described above, INDEX can be applied to any special
purpose study where the tool's indicators are relevant to the study’'s subject matter. Examples
include annexations, environmental impact reports, capital improvement planning, and facility siting.
Any kind of comparative scenario evaluation or trade-off analysis that is land-based could
conceivably be simulated in INDEX providing that its indicators are relevant to the issues at hand.
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INTRODUCTION

At the heart of INDEX is a set of indicators for measuring existing conditions, proposed plans, and
progress toward goals. Indicators are “yardsticks” for identifying an area’s strengths and
weaknesses, testing alternative courses of action, and monitoring change over time. INDEX
PlanBuilder has a menu of many indicators available for performing these duties.

The exact list of indicators available to users depends on which ESRI ArcGIS license exists on the
machine where INDEX is installed.

ArcEditor/Arcinfo Licensees Only have access to the complete set of 77 indicators.
ArcView Users can run 57 indicators (a subset of the full 77).

Indicators in this manual which are restricted to ArcEditor/Arcinfo users are marked appropriately.

Indicator measurements are reported in two ways: first, as numerical scores for the study area; and
second, mapping of the spatial pattern that produced the scores. In this way users obtain both
quantitative and geographic assessments of an area. Numeric scores should be interpreted in
relation to typical standards, local conditions, other alternative case scores, or adopted goals where
they already exist. Geographic results should be used to delineate areas where strengths can be
protected and areas where weaknesses need to be corrected. Indicator selection is a key step in
using INDEX, and users should consult the Community Process Guide for additional information on
choosing indicators for studies.

The Indicator Dictionary provides the following information for each indicator:

| Definition in units. This is a narrative description of the indicator definition and the units in
which scores are expressed.

[ ] Illustrative scores. These are examples or ranges of typical indicator scores.

[ ] General formula. This is an algebraic expression of the indicator calculation method.

] Map type. This describes the type of indicator mapping generated along with tabular scores.
| Notes. This provides any special comments about an indicator or its application.

In addition to these definition components, the Indicator Dictionary contains the following
appendices:

u 5D method technical memorandum. ArcEditor/Arcinfo Licensees Only

] Air pollutant and greenhouse gas emission factors. ArcEditor/Arcinfo Licensees Only
] Indicator-data relationship matrices.

u Data summary.

] Methodology for estimating residential water use.

INDEX PlanBuilder is designed to execute studies at the parcel level for a fine grained, pedestrian
scale analysis. INDEX is capable of executing studies at a coarser area-based level using land units
larger than parcels, e.g. traffic analysis zones, but the indicator changes and other complexities of
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area-based studies require consultation with Criterion staff before undertaking them. Assistance with
area-based studies is outside the scope of standard technical support included with a PlanBuilder

purchase.
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DEMOGRAPHICS

Indicator Name: Population [2]
Definition and Units: Total number of residents in user-defined study area.
lllustrative Scores: Varies.
General formula: ZRP

Rp = number of residents for residential polygon p.
Map Type: None.
ESRI License Restrictions: None.
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Indicator Name: Employment [3]
Definition and Units: Total number of employees in user-defined study area.
lllustrative Scores: Varies by study area.
General formula: ZEp

Ep = number of employees for employment polygon p.
Map Type: None.
ESRI License Restrictions: None.
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Indicator Name: Population Density [4]
Definition and Units: Total residents per gross study area acre.
lllustrative Scores: Varies widely by type and composition of study area, e.g. 540
persons/acre.
General formula:
LR,
24
Rp = number of residents for polygon p.
As = area in acres of study area polygon s.
Map Type: Dynamic.
ESRI License Restrictions: None.
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LAND-USE

Indicator Name: Study Area Acreage [74]
Definition and Units: Total acreage of study area case boundary.
lllustrative Scores: Varies by study area.
General formula:

2.5

B, = study area (case) boundary polygon p.
Map Type: None.
ESRI License Restrictions: None.
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Indicator Name: Average Parcel Size [5]
Definition and Units: Average size of all parcels in square feet.
lllustrative Scores: Varies depending on study area, e.g. 10,000-20,000 sq.ft.

General formula:
24
N

A, = area in sq.ft. of parcel p.

N = number of parcels in the study area.
Map Type: Dynamic.
ESRI License Restrictions: None.
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Indicator Name:

Use Mix [7]

Definition and Units:

Illustrative Scores:

General formula:

Map Type:
ESRI License Restrictions:

Note:

Proportion of mixed or dissimilar developed land-uses among a grid of
cells of user-defined size, expressed on a scale of 0 to 1. Includes
vertical dissimilarity in mixed-use cells.

0.25 — 0.4 from moderately diverse areas; 0.65 — 0.8 for highly diverse
areas.

$(0+30)

i=1 a=1

M ==
! [ 8
Z(Ui + ZUGJ
i=1 a=1
Ui = Uses at cell i.
Di = Uses at cell i dissimilar to another use at cell i
(vertical mix). U.= Uses at adjacent cell a.
Ua = Uses at adjacent cell a.
Da = Uses at adjacent cell adissimilar to any use at cell i
(horizontal mix).
Mi = Use Mix at cell i.
Dynamic.
None.

Vacant, ROW, Parking, Open Space, and Agriculture uses not included
in the calculation.

Cells are defined from primary land-uses only. Supplementary land-
uses are not used.

Cells size should be minimized for fine grained analysis of relatively
small study areas, e.g. urban design evaluations of 1,000 acres or less.
Cell size should be increased as study area size increases to maintain
reasonable indicator run times.

504/300
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Indicator Name: Use Balance [8]

Definition and Units: Proportional balance of developed land-uses, by (net or gross) land
area, expressed on a scale of 0 (low) to 1 (high).

lllustrative Scores: 0.7 — 0.9 for well balanced areas; 0.3 — 0.5 for imbalanced areas.
General formula:
_ >, [Pj < ln(Pj)
In (N)
P; = proportion of developed land in the j-th land-use type
(1 <j<N).
N = number of unique developed land-uses in the study
area.
Map Type: None.
ESRI License Restrictions: None.
Note: Vacant, ROW, Open Space, and Agriculture uses not included in the
calculation.
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Indicator Name:

Development Footprint [9]

Definition and Units:

lllustrative Scores:

General formula:

Map Type:
ESRI License Restrictions:

Note:

Developed acres per 1000 residents.

4 acres/capita in rural areas; 0.04 acres/capita in high-density urban
areas.

[%J %1000

P

Aip = area in acres of polygon p, if pis developed.
Ro = number of residents for polygon p.

Static.

None.

Vacant, ROW, Park, Open Space, and Agriculture uses not included in
the calculation.

504/300
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Indicator Name: Fiscal Impact of Development [10]
Definition and Units: Fiscal impact of development, in dollars.
lllustrative Scores: Varies widely according to project-specific conditions.
General formula: ZFa
Fa = fiscal impact of development in dollars for study area
polygon a.
Map Type: None.
ESRI License Restrictions: None.
Note: University of Wisconsin fiscal impact model documentation is available

for downloading from www.crit.com/documents/commdev.pdf.
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HOUSING

Indicator Name: Dwelling Density [75]
Definition and Units: Dwelling units per gross acre.
lllustrative Scores: Varies by study area.
General formula:
2.0y
2.4,
Dsp = number of dwelling units for land-use polygon p.
Aa = area of study area polygon a.
Map Type: Dynamic.
ESRI License Restrictions: None.
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Indicator Name: Dwelling Unit Count [73]
Definition and Units: Total number of dwelling units in user-defined study area.
lllustrative Scores: Varies by study area.
General formula: ZDP

Do = dwelling unit count of land use polygon p.
Map Type: None.
ESRI License Restrictions: None.
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Indicator Name: Student Enrollment Level [11]

Definition and Units: Percent of total estimated enrollment capacity for student attendance
areas met by estimated student enrollment from new and existing
development.

lllustrative Scores: Varies widely depending on student attendance area composition.
General formula:
2.5
£ *100
Z Ca * Aas
[43 Aﬂ
S = number of students for land-use polygon p.
Ca = total enrollment capacity for attendance area a.
Aa = area of attendance area a.
Aas = area of attendance area a which intersects study area
polygon s.
Map Type: None.
ESRI License Restrictions: None.
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Indicator Name:

Residential Footprint [13]

Definition and Units:

lllustrative Scores:

General formula:

Map Type:

ESRI License Restrictions:

Total residential acres per 1000 residents.

4 acres/capita in rural areas; 0.04 acres/capita in high-density urban
areas.

[%ﬁ: J*IOOO

Ap = area in acres of polygon p, if pis at least partially
residential.

Rey = number of residents for polygon p

Static.

None.
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Indicator Name: Single-Family Parcel Size [14]
Definition and Units: Average size of single-family residential parcels in square feet.
lllustrative Scores: 4,000 - 10,000 sq.ft.
General formula:
24y
N 2

Ap = area in square feet of single-family parcel p.

Ne = number of single-family parcels in the study area.
Map Type: Dynamic.
ESRI License Restrictions: None.
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Indicator Name: Single-Family Dwelling Density [15]

Definition and Units: Single-family dwelling units per net acre of land designated for
single-family use.

lllustrative Scores: 4 - 12 DU/acre.
General formula:
2.0y
P
Dsp = number of dwelling units for single-family polygon p.
As = area in acres of single-family polygon p.
Map Type: Dynamic.
ESRI License Restrictions: None.
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Indicator Name:

Multi-Family Dwelling Density [16]

Definition and Units:

lllustrative Scores:

General formula:

Multi-family dwelling units per net acre of land designated for multi-
family use.

10 - 30 DU/acre.

2Dy
2 A

Dmp = number of dwelling units for multi-family or mixed-
use polygon p.
Anp = area in acres for multi-family or mixed-use polygon p.
Map Type: Dynamic.
ESRI License Restrictions: None.
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Indicator Name: Single-Family Dwelling Share [17]
Definition and Units: Percent of dwelling units that are single-family.
lllustrative Scores: 70 - 95%.
General formula: D
L #100
2.0,
Dsp = number of single-family dwelling units for polygon p.
Do = number of dwelling units for polygon p.
Map Type: Static.
ESRI License Restrictions: None.
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Indicator Name:

Multi-Family Dwelling Share [18]

Definition and Units:
lllustrative Scores:

General formula:

Map Type:

ESRI License Restrictions:

Percent of dwelling units that are multi-family.

10 - 30%.

2D,

2.0,
Dmp = number of multi-family dwelling units for polygon p.
Do number of dwelling units for polygon p.

Static.

None.
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Indicator Name: Amenities Adjacency [19]

Definition and Units: Percent of residents within user-defined linear distance of user-
designated amenities (e.g. school, community center, shopping, etc.).

lllustrative Scores: Varies widely based on user-defined distance and study area
character, e.g. 30% of dwellings within one mile of elementary
schools.
General formula:
R
h 100
2R,
Rva = number of residents for area a within walkable distance

of an amenity.

Ra = number of residents for area a.
Map Type: Dynamic.
ESRI License Restrictions: None.
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Indicator Name: Amenities Proximity [20]
Definition and Units: Average travel distance from all residents to closest designated
amenity.
lllustrative Scores: 1,000 - 2,000 ft. in urban areas; over 5,000 ft. in rural areas.
General formula:
(e, ,)
2R,
Po = shortest network path length in feet from polygon p to an
amenity.
Ro = number of residents for polygon p.
Map Type: Dynamic.
ESRI License Restrictions: ArcEditor/Arcinfo Licensees Only
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Indicator Name: Single-Family Housing Affordability [21]

Area-based
Parcel-based [

Definition and Units: Ratio of an affordable price (using an average household income,
housing budget of 25% of income, and conventional financing terms)
vs. 120% of average assessed value.

lllustrative Scores: Less than 1 is not affordable; greater than 1 is affordable.
General formula:
A+ Dy
125)V,
A = Affordable single-family housing unit price.
Vp = total assessed value of polygon p.
Dy = number of dwelling units for polygon p.
Map Type: Dynamic.
Note: Affordable income threshold should be defined by the user, based on

regional and national data.
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Indicator Name: Transit Adjacency to Housing [22]

Definition and Units: Percent of residents dwelling within user-defined linear distance of
transit routes (exclusive of heavy rail).

lllustrative Scores: Varies widely based on user-defined distance and study area type.
General formula:
R
h *100
2R,
Ra = number of residents for area a within walkable distance of

a transit route (exclusive of heavy rail).

Ra = number of residents for area a.
Map Type: Dynamic.
ESRI License Restrictions: None.
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Indicator Name: Transit Proximity to Housing [23]
Definition and Units: Average walk distance from all residents to closest transit stop in ft.
lllustrative Scores: Area-based scores will depend on user-defined distance and study

area type; parcel-based scores will vary based on density and route
directness, e.g. 500 - 2,000 ft.

General formula:

>, *R,)

2R,
Py = shortest network path length in feet from polygon pto a
transit stop.

Ro = number of residents for polygon p.
Map Type: Dynamic.
ESRI License Restrictions: ArcEditor/Arcinfo Licensees Only
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INDEX PlanBuilder Indicator Dictionary

Indicator Name: Key Feature Adjacency to Housing [83]

Definition and Units: Percent of residents within user-defined linear distances of up to 3
different layers of key features (point, polygon, line, each with their
own buffer distance)

NOTE: if one of the adjacency layers is left empty (no features) then
the indicator excludes that layer as a pre-requisite determining
adjacent population

lllustrative Scores: Varies widely based on user-defined distance and study area
character.
General formula:
R
L 100
2R,
Rva = number of residents for area a within adjacent distance

of up to three key feature layers.

Ra = number of residents for area a.
Map Type: Dynamic.
ESRI License Restrictions: None.
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INDEX PlanBuilder Indicator Dictionary

Indicator Name: Residential Infill [82]

Definition and Units: Number of new residents allocated in an alternative case to land
uses which in the base case were classified as developed.

"Developed" land uses include:
e Low Residential

Moderate Residential

High Residential

Retail/Services

Office

Mixed-Use

Industrial

School

Institutional

Parking

Rights-of-way

NOTE: base case score for this indicator will always be zero.
Only positive growth is counted in the indicator. Residential losses
on a redeveloped piece of land are not subtracted from the total.

lllustrative Scores: Varies widely based on study area character.
General formula:
2R,
Rp = number of residents added to existing developed land use

polygon p in an alternative case.
Map Type: Dynamic.

ESRI License Restrictions: None.
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INDEX PlanBuilder Indicator Dictionary

Indicator Name: Wastewater Generation [76]
Definition and Units: Total study area wastewater generation in gallons.
lllustrative Scores: Varies by study area.
General formula: "
ZRP ww
Rp = number of residents for land uses polygon p.
ww = waste water generation co-efficient in gal/capita.
Map Type: None.
ESRI License Restrictions: None.
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INDEX PlanBuilder Indicator Dictionary

Indicator Name: Solid Waste Generation [77]
Definition and Units: Total study area solid waste generation in pounds.
lllustrative Scores: Varies by study area.
General formula: "
> R, *SW
Rp = number of residents for land uses polygon p.
SwW = solid waste generation co-efficient in Ibs/capita.
Map Type: None.
ESRI License Restrictions: None.
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INDEX PlanBuilder

Indicator Dictionary

Indicator Name:

Residential Structural Energy Use [78]

Definition and Units:
lllustrative Scores:

General formula:

Map Type:

ESRI License Restrictions:

Total annual MMBtu per capita for residential structural energy use.

Varies by study area.

Tep + Lo

2R,
Where

Ly =l *Z[ZUW *CpJ
P o

TW :Emf *Z[ZUW@ *CPJ
b2l o

C,=1 {if D, <13}
2+(D, ~13)
c, =1-|—2 =
100
C,=086 {if D, >20}

Z (USfdp g UMfdp )

} {if 13 <D, <20}

B =i
P
AP

Tst = total single-family residential energy use.

Twe = total multi-family residential energy use.

Rs = number of residents for land uses polygon p.

Est = residential energy use in MMBtu per single-family
dwelling.

Ene = residential energy use in MMBtu per multi-family
dwelling.

Ustap = number of single-family dwellings on land uses polygon
p.

Untap = number of multi-family dwellings on land uses polygon
p.

As = area in acres of land uses polygon p.

Co = “‘common wall effect” adjustment for land uses
polygon p.

Ds = dwelling density for land uses polygon p.

None.

None.
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INDEX PlanBuilder

Indicator Dictionary

Indicator Name:

Residential Water Consumption [59]

Definition and Units:

lllustrative Scores:

General formula:

Map Type:

ESRI License Restrictions:

Total residential indoor and outdoor water use in gallons per day per
capita.

Varies by case boundary area composition and climate, e.g. 100 - 150
gal per day per capita.

ZIP +OP

14
2R,
P

Where,
100-8
O :K*L*A F I *® M,
4 365 7 100 <
al
K =06192 5%
sq.ft.-in.

o = indoor water use in gallons per day for all dwellings on
land uses polygon p.

O» = outdoor water use in gallons per day for land uses
polygon p.

Re = number of residents for land uses polygon p.

\% = regional estimated applied water requirement for cool
season grasses in inches per year for a normal rainfall
year.

Ap = area in square feet of land uses polygon p.

B, = percent impervious for land uses polygon p.

M = landscape type factor for land uses polygon p.

K = water volume conversion constant.

Dynamic.

None.

Note: The methodology used to estimate changes in water use for
residences is derived from the AWWARF methodology described in
Appendix E.
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INDEX PlanBuilder

Indicator Dictionary

Indicator Name:

Household Energy Consumption [60]

Definition and Units:
lllustrative Scores:

General formula:

Map Type:

ESRI License Restrictions:

Total annual MMBtu per capita for households, including structural
energy and auto travel.
75 — 200 MMBtu per capita, depending on regional location.

T, +T,.+T,

2R,

Where,

T,=E_ *I %365

Ty=Ey *Z[ZUSfdp *CPJ
j:l d

Lo =Ly *Z[ZUMfdp *CpJ
jal d

C,=1 {if D, <13}

C

P

2%(D, -13)

if 13<D, <20
100 }{ P =203

C, =086 {if D, >20}

D]

2

Erv
Trv
Tsf
Tmf
Esf
Emf
Usfdp
Umfdp

Ao
Co

Do

None.

Z (USfdp i UMfdp )

A

P

total daily vehicle miles traveled per capita (HB + NHB).
residential vehicle energy use in MMBtu per mile
traveled.

total residential vehicle energy use.

total single-family residential energy use.

total multi-family residential energy use.

number of residents for land uses polygon p.

residential energy use in MMBtu per single-family
dwelling.

residential energy use in MMBtu per multi-family
dwelling.

number of single-family dwellings on land uses polygon
p.
number of multi-family dwellings on land uses polygon
p.

area in acres of land uses polygon p.

“‘common wall effect” adjustment for land uses
polygon p.

dwelling density for land uses polygon p.

ArcEditor/Arcinfo Licensees Only
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INDEX PlanBuilder

Indicator Dictionary

EMPLOYMENT

Indicator Name:

Jobs to Housing Balance [24]

Definition and Units:

Illustrative Scores:

General formula:

Map Type:

ESRI License Restrictions:

Total number of jobs divided by number of dwelling units.

Varies by study area type, e.g. 0.6 in residentially-oriented areas, 2.0 in
employment-oriented areas.

2L
2.0,
Ep = employees for polygon p.
Do number of dwelling units for polygon p.

None.

None.
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INDEX PlanBuilder Indicator Dictionary

Indicator Name: Employment Density [25]
Definition and Units: Number of employees per net acre of land designated for employment
uses.
lllustrative Scores: 10 — 30 employees/acre.
General formula:
2L,
2.4,
Ep = number of employees for polygon p.
Aa = area in acres of employment polygon a.
Map Type: Dynamic.
ESRI License Restrictions: None.
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INDEX PlanBuilder

Indicator Dictionary

Indicator Name:

Commercial Building Density [26]

Definition and Units:
lllustrative Scores:

General formula:

Map Type:

ESRI License Restrictions:

Average commercial building floor area ratio.

0.8 - 1.5 in urban areas; 0.3 - 0.5 in suburban areas.

26, 1

Z A, 43560
Co = commercial floor area for polygon p.
Ao = area in square feet of polygon p.
Dynamic.
None.
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INDEX PlanBuilder

Indicator Dictionary

Indicator Name:

Transit Adjacency to Employment [27]

Definition and Units:

lllustrative Scores:

General formula:

Map Type:

ESRI License Restrictions:

Percent of employees within user-defined linear distance of transit routes
(exclusive of heavy rail).

Varies based on user-defined distance and study area type.

ZEWH
*100
2.E.

Ewa = number of employees for area a within walkable
distance of a transit route (exclusive of heavy
rail).

Ea = number of employees for area a.

Dynamic.

None.

504/300

36 April 2007



INDEX PlanBuilder Indicator Dictionary

Indicator Name: Transit Proximity to Employment [28]

Definition and Units: Average walk distance from employees places of employment to
closest transit stop in ft.

lllustrative Scores: Area-based varies according to user-defined distance and study area
type; parcel-based varies according to density and route directness,
e.g. 500 - 1,000 ft. in urban areas.

General formula:
>6,+5,)
2.E,
Py = shortest network path length in feet from polygon pto a
transit stop.

Eo = number of employees for polygon p.
Map Type: Dynamic.
ESRI License Restrictions: ArcEditor/Arcinfo Licensees Only
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INDEX PlanBuilder Indicator Dictionary

Indicator Name: Key Feature Adjacency to Employment [84]

Definition and Units: Percent of employment within user-defined linear distances of up to
3 different layers of key features (point, polygon, line, each with
their own buffer distance)

NOTE: if one of the adjacency layers is left empty (no features) then
the indicator excludes that layer as a pre-requisite determining
adjacent employment

lllustrative Scores: Varies widely based on user-defined distance and study area

character.
General formula:

E
h %100
2E,
Ewa = number of employees for area a within adjacent
distance of up to three key feature layers.

Ea = number of employees for area a
Map Type: Dynamic.
ESRI License Restrictions: None.
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INDEX PlanBuilder

Indicator Dictionary

Indicator Name:

Employment Infill [82]

Definition and Units:

Illustrative Scores:

General formula:

Map Type:

ESRI License Restrictions:

Number of new employment counts allocated in an alternative case
to land uses which in the base case were classified as developed.

"Developed" land uses include:

e Low Residential
Moderate Residential
High Residential
Retail/Services
Office
Mixed-Use
Industrial
School
Institutional
Parking
Right-Of-Way

NOTE: base case score for this indicator will always be zero.
Only positive growth is counted in the indicator. Employment losses
on a redeveloped piece of land are not subtracted from the total.

Varies widely based on study area character.

2E

E, = number of employees added to existing developed land use

polygon p in an alternative case.
Dynamic.

None.
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INDEX PlanBuilder Indicator Dictionary

RECREATION

Indicator Name: Park/Schoolyard Space Supply [29]
Definition and Units: Acres of park and school yards per 1,000 residents.
lllustrative Scores: 1 - 4 acres/1,000 residents.
General formula: ZA
{ z J #1000
P
Ay = area in acres for park or school yard y.
Ro = number of residents for polygon p.
Map Type: Static.
ESRI License Restrictions: None.
Note: Park spaces are drawn from both primary and supplementary land-
uses.
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INDEX PlanBuilder Indicator Dictionary

Indicator Name: Park/Schoolyard Adjacency to Housing [30]

Definition and Units: Percent of residents within user-defined linear distance of parks or
school yards.

lllustrative Scores: Varies according to user-defined distance and study area type.
General formula: R

h *100

2R,
Rva = number of residents for area a within walkable distance
of a park or school yard.

Ra = number of residents for area a.
Map Type: Dynamic.
ESRI License Restrictions: None.
Note: Park spaces are drawn from both primary and supplementary land-

uses.
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INDEX PlanBuilder Indicator Dictionary

Indicator Name: Park/Schoolyard Proximity to Housing [31]
Definition and Units: Average walk distance from all residents to closest park or school yard in
ft.
lllustrative Scores: Area-based varies according to user-defined distance and area
composition; parcel-based varies by density and route directness, e.g.
1,000-3,000 ft.
General formula:
PN ALY
2R,
Pp = shortest network path length in feet from polygon p to

a park or school yard.

Ro = number of residents for polygon p.

Map Type: Dynamic.

ESRI License Restrictions: ArcEditor/Arcinfo Licensees Only

Note: Park spaces are drawn from both primary and supplementary land-
uses.

504/300 42 April 2007



INDEX PlanBuilder

Indicator Dictionary

ENVIRONMENT

Indicator Name:

NOx Pollutant Emissions [32]

Definition and Units:
lllustrative Scores:

General formula:

Map Type:

ESRI License Restrictions:

Note:

NOx pollution emitted from light vehicles in Ibs./capita/year.
25-40 Ibs./year/capita.

SN, ., #M )+(N,, %27 )]#365

Nvmte = NOx per vehicle mile traveled coefficient.
M vehicle miles traveled per capita per day.

Nvie = NOx per vehicle trip end coefficient.
T = vehicle trips per capita per day.
None.

ArcEditor/Arcinfo Licensees Only

See Appendix B for EPA coefficient source info.
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INDEX PlanBuilder

Indicator Dictionary

Indicator Name:

HC Pollutant Emissions [57]

Definition and Units:
lllustrative Scores:

General formula:

Map Type:
ESRI License Restrictions:

Note:

HC pollution emitted from light vehicles in Ibs./capita/year.

50-80 Ibs./year/capita.

S [(H,, #M)+(H,, *27 )]+365

Hime = HC per vehicle mile traveled coefficient.

M = vehicle miles traveled per capita per day.
He = HC per vehicle trip end coefficient.

T = vehicle trips per capita per day.

None.

ArcEditor/Arcinfo Licensees Only

See Appendix B for EPA coefficient source info.
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INDEX PlanBuilder

Indicator Dictionary

Indicator Name:

CO Pollutant Emissions [58]

Definition and Units:
Illustrative Scores:

General formula:

Map Type:
ESRI License Restrictions:

Note:

CO pollution emitted from light vehicles in Ibs./capita/year.

400-600 Ibs./year/capita.

S [, #m)+(C,, #27)]#365

Cmt = CO per vehicle mile traveled coefficient.

M = vehicle miles traveled per capita per day.
Ct = CO per vehicle trip end coefficient.

T = vehicle trips per capita per day.

None.

ArcEditor/Arcinfo Licensees Only

See Appendix B for EPA coefficient source info.
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INDEX PlanBuilder

Indicator Dictionary

Indicator Name:

Greenhouse Gas Emissions [33]

Definition and Units:
lllustrative Scores:

General formula:

Map Type:
ESRI License Restrictions:

Note:

CO: emitted from light vehicles in Ibs/capita/year.

1,000-10,000 Ibs/yr/capita.

(C,., M 365

Cmt = CO: per vehicle mile traveled coefficient.
M = vehicle miles traveled per capita per day.
None.

ArcEditor/Arcinfo Licensees Only

See Appendix B for EPA coefficient source info.
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INDEX PlanBuilder

Indicator Dictionary

Indicator Name:

Open Space Share [34]

Definition and Units:
Illustrative Scores:

General formula:

Map Type:
ESRI License Restrictions:

Note:

Percent of total land area dedicated to open space.

5-20%.

2 4100
24,

Aop = area in acres of open space use type in polygon p.

Ao area in acres of polygon p.
None.
None.

Open spaces are drawn from both primary and supplementary
land-uses.
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INDEX PlanBuilder Indicator Dictionary

Indicator Name: Open Space Connectivity [35]

Definition and Units: Open space connectivity among a grid of cells of user-defined size,
expressed on a scale of 0 (low) to 1 (high).

lllustrative Scores: 0.2 - 0.4 for highly fragmented open space; 0.7 - 0.9 for highly
connected open space.

General formula: Z o,

Z Cm
Oai

number of open space cells adjacent to open space cell i

Ca = ézr;llb;f)(.)f cells adjacent to cell i (0~i ~8).
Map Type: Dynamic.
ESRI License Restrictions: None.
Note: Cells are defined from primary land-uses only. Supplementary

land-uses are not used.
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INDEX PlanBuilder Indicator Dictionary

Indicator Name: Stormwater Runoff [36]
Definition and Units: Average annual runoff depth in cu.ft./acre/year.
lllustrative Scores: 3,000 cu.ft./acre/year in rural or low-density residential areas; 30,000

cu.ft./acre/year in high-density commercial areas.

General formula: Uses the US EPA SGWATER methodology. EPA documentation of the
methodology is available for downloading from
www.crit.com/documents/sgwater.pdf.

Map Type: Dynamic.

ESRI License Restrictions: None.
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INDEX PlanBuilder Indicator Dictionary

Indicator Name: Nonpoint Source Pollution [37]

Definition and Units: Average annual combined NPS pollution in kg/acre/year for three
pollutants (suspended solids, nitrogen compounds, and phosphorus
compounds) based on imperviousness and stormwater runoff volume.

lllustrative Scores: Total amount varies widely based on study area size.
General formula: Uses the US EPA’s SGWATER methodology. EPA documentation of

the methodology is available for downloading from
www.crit.com/documents/sgwater.pdf.

Map Type: Dynamic.
ESRI License Restrictions: None.
Note: The scores in this indicator can be mitigated by the optional application

of stormwater best management practices.
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INDEX PlanBuilder Indicator Dictionary

Indicator Name: Imperviousness [38]
Definition and Units: Amount of impervious surface as percent of total land area.
lllustrative Scores: 10-15% for low density development patterns; 30-40% for high density

areas.
General formula:

>, #1,)
AP

Ao = area in square feet of parcel p.

Ip = percent of parcel pwhich is impervious.
Map Type: Dynamic.
ESRI License Restrictions: None.
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INDEX PlanBuilder

Indicator Dictionary

Indicator Name:

Floodplain Encroachment [39]

Definition and Units:
lllustrative Scores:

General formula:

Map Type:

ESRI License Restrictions:

Percent of study area within designated floodplain.

Varies by study area.

24 4100
2.

As = area of floodplain polygon f.
Aa = area of study area polygon a.

Static.

None.
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INDEX PlanBuilder Indicator Dictionary

Indicator Name: Land Suitability [40]

Definition and Units: Percent of vacant areas suitable for development due to suitable
slopes, soils and location relative to designated floodplains.

lllustrative Scores: Varies by study area.
General formula:
A
@ *]100
XA

Asva = area of study area polygon athat is suitable and vacant.

A = area of study area polygon athat is vacant.
Map Type: None.
ESRI License Restrictions: None.
Note: “Suitable” vacant parcels are defined in three respects: 1) presence of

buildable soil; 2) absence of floodplain; and 3) a slope percentage at or
below a user-defined maximum allowable percentage.
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INDEX PlanBuilder

Indicator Dictionary

TRAVEL

Indicator Name:

Internal Street Connectivity [41]

Definition and Units:

Illustrative Scores:

General formula:

Map Type:

ESRI License Restrictions:

Ratio of street intersections versus intersections and cul-de-sacs.

0.7 - 0.9 for highly connected street networks; 0.3 - 0.5 for poorly
connected networks.

I
C+17
C = number of cul-de-sacs in the study area.
I = number of intersections in the study area.
Static.

ArcEditor/Arcinfo Licensees Only
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INDEX PlanBuilder Indicator Dictionary

Indicator Name: External Street Connectivity [42]

Definition and Units: Average distance between ingress/egress streets on study area cordon
in ft. (excluding freeways).

lllustrative Scores: Distances over 1,000 ft. are unfavorable; distances less than 500 ft. are
very favorable.
General formula: ZL,:
N
Lc = length in feet of cordon segment c.
N = number of segments comprising the cordon.
Map Type: Dynamic.
ESRI License Restrictions: None.
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INDEX PlanBuilder

Indicator Dictionary

Indicator Name:

Street Segment Length [61]

Definition and Units:
Illustrative Scores:

General formula:

Map Type:

ESRI License Restrictions:

Average street segment length in feet, exclusive of freeways.

Varies by case boundary area composition, e.g. 250 - 350 ft.

N
Ls = length in feet of street centerline segment s.
N = number of street centerline segments.
Dynamic
None.
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INDEX PlanBuilder Indicator Dictionary

Indicator Name: Street Centerline Distance [62]
Definition and Units: Total street centerline distance in feet.
lllustrative Scores: Varies by case boundary area size and composition.
General formula: ZLS

Ls = length in feet of street centerline segment s.
Map Type: None.
ESRI License Restrictions: None.
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INDEX PlanBuilder Indicator Dictionary

Indicator Name: Street Network Density [43]
Definition and Units: Density of streets (excluding freeways) in centerline miles per sq.mi.
lllustrative Scores: 15 - 40 mi/sg.mi. in urban areas; 3 - 5 mi/sq.mi. in rural areas.
General formula: ZL
24,

Ls = length in feet of street segment s.

Aa = area in square miles of study area polygon a.
Map Type: Static.
ESRI License Restrictions: None.
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INDEX PlanBuilder Indicator Dictionary

Indicator Name: Street Network Extent [44]
Definition and Units: Total street centerline distance (excluding freeways) per 1000

residents.
lllustrative Scores: Varies widely according to study area type.
General formula: ZL

{—SJ *1000

P
Ls = length in feet of street segment s.

Ro = number of residents for polygon p.
Map Type: None.
ESRI License Restrictions: None.
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INDEX PlanBuilder Indicator Dictionary

Indicator Name: Transit Service Coverage [45]
Definition and Units: Transit stops per square mile.
lllustrative Scores: 6-12 in suburban/urban areas.
General formula: S
>4,
S = number of transit stops in the study area.
Aa = area in square miles of study area polygon a.
Map Type: Static.
ESRI License Restrictions: None.
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INDEX PlanBuilder

Indicator Dictionary

Indicator Name:

Transit Service Density [46]

Definition and Units:

Illustrative Scores:

General formula:

Map Type:

ESRI License Restrictions:

Miles of transit routes multiplied by number of transit vehicles traveling
those routes each day, divided by total acres.

1.0 - 2.0 in suburban/urban areas.

> (L)
>,

Vi = number of vehicles for transit route t.
Lt = length in feet of the part of the transit route t that is
inside the study area.

Aa area in square miles of study area polygon a.

Static.

None.
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INDEX PlanBuilder Indicator Dictionary

Indicator Name: Transit-Oriented Residential Density [65]

Definition and Units: Average number of dwelling units per net residential acre within a
user-defined walking distance in ft. of transit stops.

lllustrative Scores: Varies by case boundary area composition, e.g. 8-12 DU per acre.
General formula:
2.0,
24w
Dwp = number of dwelling units for land uses polygon p within
walkable network distance of a transit stop.

Awp = area in acres of walkable land uses polygon p.
Map Type: Dynamic.
ESRI License Restrictions: ArcEditor/Arcinfo Licensees Only
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INDEX PlanBuilder

Indicator Dictionary

Indicator Name:

Transit-Oriented Employment Density [66]

Definition and Units:

lllustrative Scores:

General formula:

Map Type:

ESRI License Restrictions:

Average number of employees per net non-residential acre within a
user-defined walking distance in ft. of transit stops.

Varies by case boundary area composition, e.g. 15-25 employees per
acre.

2 Eu
2 A

Ewp = number of employees for land uses polygon p within
walkable network distance of a transit stop.

Awp = area in acres of walkable land uses polygon p.

Dynamic.

ArcEditor/Arcinfo Licensees Only

504/300

63 April 2007



INDEX PlanBuilder Indicator Dictionary

Indicator Name: Light Rail Transit Boardings [63]
Definition and Units: Average daily number of persons boarding light rail transit (LRT).
lllustrative Scores: Varies by case boundary area composition and size.

General formula: s G5 0.24 0.49
2(85.48 *60-87’5 *efo.l:sps *Mns v e © *DES : )

chds ps
N
Ts = is rail stop s a terminal (yes=1, no=0)?
Ps = does LRT stop s have parking (yes=1, no=0)?
Mns = distance in miles from LRT stop S to nearest stop.
Mcbds = distance in miles from LRT stop S to nearest CBD.
Dps = population density per acre within two miles of LRT stop
S.
Des = employment density per acre within a half mile of LRT
stop S.
e = base of natural logarithms (2.71828).
N = number of rail stops in the case boundary area.
Map Type: Dynamic.
ESRI License Restrictions: None.
Note: This indicator requires a case boundary that extends in a 2-mile radius

from the LRT station(s) in question.
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INDEX PlanBuilder Indicator Dictionary

Indicator Name: Heavy Rail Mode Shift [68]
Definition and Units: Average daily vehicle trips per capita shifted to heavy rail trips.
lllustrative Scores: Varies by case boundary area composition and size.

General formula:

"
. U base |

e A 7
. ; :
|: ¢J 1% {.Vb.:se V.:Lr ]

Where,
U, . ~K+0535%«Ln(H, )1 0261%Ln(B,, . )+0956%1

base

.r‘.::m f 0203 * L”(‘R‘).m-? )
Uy =K+0535%Ln(H ,, )+ 0.261%Ln(B,, )+ 0.956%T,, +0.203% La(P,, )

K =3.289
Vbase = number of vehicle trips per capita (Base case).
Vait = number of vehicle trips per capita (Alt case).
Hoase = number of peak hour trains serving the station (Base
case).
Hat = number of peak hour trains serving the station (Alt
case).
Boase = number of peak hour feeder buses or other transit
serving the station (Base case).
Bait = number of peak hour feeder buses or other transit
serving the station (Alt case).
Toase = 0 — Commuter Rail; 1 — Rail Rapid Transit (Base case).
Tait = 0 — Commuter Rail; 1 — Rail Rapid Transit (Alt case).
Poase = total population and employment within one linear half
mile of the station (Base case).
Pait = total population and employment within one linear half
mile of the station (Alt case).
Map Type: None.
ESRI License Restrictions: ArcEditor/Arcinfo Licensees Only
Note: Uses the 5D methodology described in Appendix A.
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INDEX PlanBuilder

Indicator Dictionary

Indicator Name:

Pedestrian Network Coverage [47]

Definition and Units:
Illustrative Scores:

General formula:

Map Type:

ESRI License Restrictions:

Percent of total street frontage with improved sidewalks on both sides.

70 - 90% in urban areas.

>+
2L

GCs = percent of sidewalk completeness for street segment s.
Ls = length in feet of street segment s.

Dynamic.

None.
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INDEX PlanBuilder

Indicator Dictionary

Indicator Name:

Pedestrian Crossing Distance [48]

Definition and Units:

lllustrative Scores:

General formula:

Average street width curb-to-curb in feet.

25-351t.

> w1,
2L

Ws = width in feet of street segment s.
Ls = length in feet of street segment s.
Map Type: Dynamic.
ESRI License Restrictions: None.
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Indicator Name: Pedestrian Intersection Safety [49]
Definition and Units: Percent of street intersections equipped with traffic control devices.
lllustrative Scores: 10 - 30%.
General formula: T
— [*100
C
T = number of traffic controls at crossings in the study area.
C = number of crossings in the study area.
Map Type: Static.
ESRI License Restrictions: ArcEditor/Arcinfo Licensees Only
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Indicator Name: Street Route Directness [56]

Definition and Units: Weighted average ratio of shortest drivable route distance versus
straight-line distance, from residents and employees of developed
parcels to central node destination.

NOTE: By default, a random selection of 10% of all possible
residential/employment points are used to determine the indicator
score. This % can be overridden by altering the Case Boundary's
RandomSelectionPercent parameter. Also, different random
selections for the same given set of origin residential/employment
points can be created by altering the Case Boundary's
RandomSelectionSeed parameter

lllustrative Scores: 1.2 - 1.5 for favorable direct areas; 1.6 - 1.8 for unfavorable Indirect
areas.

General formula:

an : (Rp +Ep)

P Ip
2R, +E,)
P
Dwp = network driving distance in feet from developed parcel p
to the nearest central node point.
Dip = linear distance in feet from developed parcel p to the
nearest central node point.
Ro = number of residents for developed parcel p.
Eo = number of employees for developed parcel p.
Map Type: Dynamic.
ESRI License Restrictions: ArcEditor/Arcinfo Licensees Only
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Indicator Name: Pedestrian Setback [51]
Definition and Units: Average commercial building setback from major streets in feet.
lllustrative Scores: 0-100 ft.
General formula: Z(Si *Lz‘)
>,

S = setback distance in feet for setback segment i.

Li = length in feet of building frontage i.
Map Type: Static.
ESRI License Restrictions: None.
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Indicator Name: Pedestrian Accessibilities [52]

Definition and Units: Average percent of user-defined origins within 15-minute walk time to
user-designated destination points, weighted by pedestrian trip
generation and attraction capacity of origins and destinations.

lllustrative Scores: Varies by study area and distribution of user-defined points.

Z Wacd
aod W
Z Z VVzod " !

d

General formula:

fod % 100
>,
d

Toa = shortest network travel time in feet from origin point o
to nearest destination point d.

Woaoa = pedestrian accessibility weight for accessible origin
point aod, where an origin point o is “accessible” if it has
a Toa < 15.

Wiod = pedestrian accessibility weight for origin pointiod, if

iod is within % r linear distance in miles of destination
point d, where r is the maximum walking speed in
miles per hour.

W = pedestrian accessibility weight for destination point d.
Map Type: None.
ESRI License Restrictions: ArcEditor/Arcinfo Licensees Only
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Indicator Name: Bicycle Network Coverage [53]
Definition and Units: Percent of total street centerline distance with designated bike route.
lllustrative Scores: 10 - 25%.
General formula: L

L *100

2.L

Lo = length in feet of bicycle route segment b.

Ls = length in feet of street segment s.
Map Type: Static.
ESRI License Restrictions: None.
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Indicator Name: Residential Multi-Modal Access [67]

Definition and Units: Percent of dwellings within 1/8 mi. of three or more travel modes (bike,
car, transit, or walk).

lllustrative Scores: Varies by case boundary area composition, e.g. 20-30%.
General formula:
D
h *100
> D
Dsm = number of dwellings, for land uses polygon p, within

1/8 mi. of three or more travel modes.

D = number of dwelling units in the case boundary area.
Map Type: Dynamic.
ESRI License Restrictions: None.
Note: Freeways are excluded, and street segments must have 50% or more

sidewalk presence to be pedestrian-eligible.
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Indicator Name:

Home Based Vehicle Miles Traveled [69]

Definition and Units:

lllustrative Scores:

General formula:

Map Type:
ESRI License Restrictions:

Note:

Average daily home-based vehicle miles traveled per capita. Base
case value entered by user; alternate case value calculated using
formula below.

15 - 20 vehicle mi/day/capita in urban areas; 20 - 30 in suburban/rural
areas.

M, %[+ 4+ A4, + A4, +4,]

Where
D.-D
4= (DEJ
15
= DZC D2b *E J
D 2
25
Ag,: DSC_DSZ) *ESJ
D,
A — D4C _D4b *E ]
4 D 4
4b
Me = HB vehicle miles traveled for the Base case.
D = Density score for the Base case.
D = Density score for the current case.
E = Density elasticity for vehicle miles traveled.
D» = Diversity score for the Base case.
D = Diversity score for the current case.
E = Diversity elasticity for vehicle miles traveled.
D» = Design score for the Base case.
Dx = Design score for the current case.
Es = Design elasticity for vehicle miles traveled.
Ds = Destinations (accessibility) score for the Base case.
D« = Destinations (accessibility) score for the current case.
Ea = Destinations elasticity for vehicle miles traveled.
None.

ArcEditor/Arcinfo Licensees Only

Uses the 5D methodology described in See Appendix A.
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Indicator Name:

Non-Home Based Vehicle Miles Traveled [70]

Definition and Units:

lllustrative Scores:

General formula:

Map Type:
ESRI License Restrictions:

Note:

Average daily non-home-based vehicle miles traveled per capita.
Base case value entered by user; alternate case value calculated
using formula below.

15 - 20 vehicle mi/day/capita in urban areas; 20 - 30 in suburban/rural
areas.

M, %[+ 4+ A4, + A4, +4,]

Where
‘41 — (ch _le *EIJ
D
15
= DZC D2b *EZJ
Dy,
Ag,: DSC_DSZ) *ESJ
D,
A — D4C _D4b *E ]
4 D 4
4b
Mo = HB vehicle miles traveled for the Base case.
D = Density score for the Base case.
Di = Density score for the current case.
E: = Density elasticity for vehicle miles traveled.
Da» = Diversity score for the Base case.
D2 = Diversity score for the current case.
E: = Diversity elasticity for vehicle miles traveled.
Da = Design score for the Base case.
D = Design score for the current case.
Es = Design elasticity for vehicle miles traveled.
Ds = Destinations (accessibility) score for the Base case.
D« = Destinations (accessibility) score for the current case.
Ea = Destinations elasticity for vehicle miles traveled.
None.

ArcEditor/Arcinfo Licensees Only

Uses the 5D methodology described in See Appendix A.
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Indicator Name:

Indicator Name: Home Based Vehicle Trips [71]

Definition and Units:

Illustrative Scores:

General formula:

Map Type:
ESRI License Restrictions:

Note:

Average daily home-based vehicle trips per capita. Base case value
entered by user; alternate case value calculated using formula below.

4 - 5 vehicle trips/day/capita in urban areas; 6 - 7 in suburban/rural
areas.

T, #[l+4, +4, +A4,+4,]
Where
Al — {ch _le *Elj

le

Dz _Dzb
= E ® fi

4~ Pes e,
A3 — D3C _D?:b *E

D3b ’
A4 = D4C_D4b *E4

D4b

To = HB vehicle trips for the Base case.

Dn = Density score for the Base case.

D = Density score for the current case.

E: = Density elasticity for vehicle trips.

Da = Diversity score for the Base case.

Dz = Diversity score for the current case.

E = Diversity elasticity for vehicle trips.

Das = Design score for the Base case.

D = Design score for the current case.

Es = Design elasticity for vehicle trips.

Das = Destinations (accessibility) score for the Base case.
D = Destinations (accessibility) score for the current case.
Es = Destinations elasticity for vehicle trips.

None.

ArcEditor/Arcinfo Licensees Only

Uses the 5D methodology described in See Appendix A.
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Indicator Name:

Non-Home Based Vehicle Trips [72]

Definition and Units:

Illustrative Scores:

General formula:

Map Type:
ESRI License Restrictions:

Note:

Average daily non-home-based vehicle trips per capita. Base case
value entered by user; alternate case value calculated using formula
below.

4 - 5 vehicle trips/day/capita in urban areas; 6 - 7 in suburban/rural
areas.

T, #[l+4, +4, +A4,+4,]

Where

D -D
Al :{M*Elj

15

Az = DZC _le *E
D, ’
A3 — D3C _D?:b *E3
D3b
A, = M*ELI
D4b
To = NHB vehicle trips for the Base case.
Dn = Density score for the Base case.
D = Density score for the current case.
E: = Density elasticity for vehicle trips.
Da = Diversity score for the Base case.
Dz = Diversity score for the current case.
E = Diversity elasticity for vehicle trips.
Da = Design score for the Base case.
D = Design score for the current case.
Es = Design elasticity for vehicle trips.
Das = Destinations (accessibility) score for the Base case.
D = Destinations (accessibility) score for the current case.
Es = Destinations elasticity for vehicle trips.
None.

ArcEditor/Arcinfo Licensees Only

Uses the 5D methodology described in See Appendix A.
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Indicator Name: Personal Vehicle Energy Use [79]

Definition and Units: Total annual MMBtu per capita for personal vehicle energy use (HB +
NHB).

lllustrative Scores: Varies by study area.

General formula: T =F =) %365
Where,
Tw = total annual MMBtu per capita personal vehicle energy

use (HB+NHB).

\Y = total daily vehicle miles traveled per capita (HB + NHB).
Ew = residential vehicle energy use in MMBtu per mile
traveled.
Rp = number of residents for land uses polygon p.
Map Type: None.
ESRI License Restrictions: ArcEditor/Arcinfo Licensees Only
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Indicator Name: Parking Lot Size [6]
Definition and Units: Average size of off-street surface parking lots in net acres.
lllustrative Scores: 0.5 - 8 net acres.
General formula:
2%
N

Ax = area in net acres of parking lot k.

N = number of parking lots in the study area.
Map Type: Static.
ESRI License Restrictions: None.
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Indicator Name: Parking Requirements [64]
Definition and Units: Total number of parking spaces required by all land uses.
lllustrative Scores: Varies by case boundary area size and composition.
General formula:
2.5
So = user-defined parking space rates for land uses polygon
p.
Map Type: None.
ESRI License Restrictions: None.
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Appendix A
5D METHOD TECHNICAL MEMORANDUM
ArcEditor/Arcinfo Licensees Only

Introduction

This appendix summarizes the “6D” methodology for estimating travel demand impacts from land-use and
urban design changes. The method’s name derives from five factors used to characterize the built
environment and regional accessibility: density, diversity, design, destinations, and distance from a heavy

rail transit station, collectively known as the 5Ds.

The travel impacts of the first four of these Ds (density, diversity, design, and destinations, hereafter
referred to as the “4Ds”) are modeled using a set of elasticity factors that relate a neighborhood’s built
environment characteristics and regional accessibility to the amount of vehicular travel generated in the
neighborhood. These factors are used to compute the percentage change in vehicle trips (VT) and
vehicle miles traveled (VMT) resulting from different land-use plans and urban designs. The fifth D,
distance from a rail transit station, uses three independent variables (population and employment within
one-half mile of a rail station, rail service frequency, and feeder bus service frequency) to estimate
changes in rail transit use in planning areas served by a heavy rail (i.e., rapid transit or commuter rail)

station. The estimated change in rail transit ridership is a subset of the total reduction in VT.

The 5D method is applied by defining baseline VT and VMT and, where applicable, heavy rail ridership in
a base case, and then altering built environment characteristics under alternative scenarios. The impacts
on travel of these alternative scenarios are computed in terms of VT and VMT change, as well as the

change in rail ridership for study areas served by heavy rail transit.

The following method description focuses first on the 4Ds and secondly on the fifth D, and then concludes

with a sample case worksheet.

Research Approach

The elasticity method for measuring the impact of the 4Ds is based on research into the relationship
between land-use and travel behavior. Nationally, over forty studies are available on this subject by such
noted authors as Robert Cervero of the University of California and the authors of Portland’s LUTRAQ
study. Taken as a group, the studies indicate how changes in land-use characteristics, such as density,
relate to changes in travel generation as measured by vehicle trips and vehicle miles of travel. A

bibliography of the research appears at the conclusion of this memorandum.
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Using this research data, the 4D method was developed as follows:

Elasticities were derived between vehicular travel (VT and VMT) and primary descriptors of the
built environment and accessibility for each study the bibliography whose research provided valid,
comparable results. Elasticity is a measure of the percentage change that occurs in an dependent
variable (VT or VMT) as a result of a percentage change in an influential variable (density,
diversity, design or destinations). For example, if vehicle trips increase by 0.1% for each 1%
increase in development density, then vehicle trips are said to have an elasticity of 0.1 with
respect to density. If vehicle trips decrease by 0.05% for each 1% increase in density, then

vehicle trips are said to have an elasticity of -0.05 with respect to density.

Individual study results were synthesized into a unified matrix of partial elasticities. These express
percentage changes in VT and VMT as a function of percentage changes in each of the 4Ds. The
4Ds are expressed in terms of: 1) density (population and employment per square mile); 2)
diversity (the ratio of jobs to population); 3) design (pedestrian environment variables including
street grid density, sidewalk completeness, and route directness); and 4) destinations
(accessibility to other activity concentrations, expressed as the mean travel time to all other
destinations within the region, e.g. a location within the regional core will ordinarily have a higher
‘destinations’ rating than a location on the fringe of the urban area, because the central location

offers greater accessibility to a higher percentage of the region’s employment).

Creation of a table of elasticities as a quick-response tool for assessing the relative benefits of

one land-use pattern compared with another.

Research Findings

Table A-1 presents the data synthesis for the 4D elasticities. These results reflect the state-of-the-art for

quick response evaluations in the following respects:

504/300

They include a larger number and wider range of research studies than previous syntheses,
including recent studies in Portland (Sun, Lawton, PBQD), Seattle (Hess) and the San Francisco
Bay Area (Cervero, Kockelman, Holtzclaw). These three were tightly controlled and statistically

sophisticated.
One of the research studies directly measures pedestrian travel through counts of pedestrian

volumes entering commercial centers, whereas most studies rely on household or workplace

questionnaires, which are known to under-report, walk travel.
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Table A-1
4D ELASTICITIES

. . . Daily Vehicle Miles
Daily Vehicle Trips Traveled
Density -0.04 -0.05
Diversity -0.06 -0.05
Design -0.02 -0.04
Destinations _ _
(Accessibility) 0.03 0-20

Density

Diversity

where: b

Design

Design Index

where:

Percent Change in [(Population + Employment) per Square Mile]

Percent Change in {1 - [ABS(b * population - employment) / (b * population +

employment)]}

regional employment / regional population

Percent Change in Design Index

0.0195 * street network density + 1.18 * sidewalk completeness + 3.63 * route

directness

0.0195 = coefficient applied to street network density, expressing the relative weighting of this

variable relative to the other variables in the Design Index formula,

street network density = length of street in miles/area of neighborhood in square miles

1.18 = coefficient applied to sidewalk completeness, expressing the relative weighting of this

variable relative to the other variables in the Design Index formula,

sidewalk completeness = total sidewalk centerline distance/total street centerline distance

3.63 = coefficient applied to route directness, expressing the relative weighting of this variable
relative to the other variables in the Design Index formula,

route directness = average airline distance to center/average road distance to center

Destinations (accessibility) =

504/300

Percent Change in Gravity Model denominator for study TAZs “I”:

Sum[Attractions(j)*Travel Impedance(i,j)] for all regional TAZs “j"
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[ ] The fourth D or accessibility factor accounts for the fact that the other 3Ds (density, diversity, and
design) will not produce the same effects on travel behavior in remote areas surrounded by
typical suburban neighborhoods as they will at centrally-located infill locations. Several studies
(including the research on which LUTRAQ is based) have demonstrated that the effects of the
first three 4Ds on travel are weaker in outlying areas than infill areas, even if the areas are similar
in other respects, such as transit service and average household income. When used in region-
wide analysis, the accessibility factor also enables the analysis to recognize the benefits of
placing development near transportation corridors, and at locations that are centrally located

relative to compatible activities.

| | The four D elasticities were reviewed and revised in late 2003. This review included examination
of recent studies and applications of the 4Ds, as well as a Delphi panel survey of leading

academic researchers in the field of transportation and land use studies.

Application of the 4D Elasticities

Ideally, the 4D method should only be applied in areas covered by a regional transportation demand
model of the type normally operated by metropolitan planning organizations. A regional transportation
model is needed to provide accurate baseline inputs for vehicle travel, as well as characterizing existing
and future accessibility levels. If a transportation model is not available, the method should be applied
with the assistance of a qualified transportation planner using professional judgment based on experience in

the area.

The density, diversity, and design elasticities in Table A-1 may be used in cases where multiple land-use
alternatives are being considered for the same site. The accessibility elasticities in Table A-1 do not need
to be applied in this instance since a single site’s relative regional accessibility would not vary from one
land-use alternative to another. However, even when one site is under consideration and accessibility is
not expected to change over time or as a function of different transportation concepts at the site, it is
important to start the analysis with realistic baseline trip rates as influenced by the site’s location within its

region and its relative level of accessibility.
The accessibility elasticities in Table A-1 must be applied when accounting for changes in transportation

systems or services to a single site. They require that a travel demand forecasting model be used to

account for differences in accessibility that such transportation changes would create.
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In summary, the method is applied to single sites as follows:

A.

504/300

Define Study Area, Baseline Urban Form, Accessibility, and Trip Generation

Using the regional transportation model, identify which traffic analysis zone (TAZ) or TAZs
encompass the study area. The boundaries of these host TAZs should match the study area

boundary as closely as possible.

Compute the baseline density, diversity, design, and accessibility factors of the host TAZ as
described in the variable definitions in Table A-1. If the area is greater than two miles in diameter
or 2,000 acres, measure its density, diversity, and design by sampling those variables within 2-

mile diameter subareas inside the larger area, and calculating average values.

Compute the baseline trip rates for the host TAZ. If the host TAZ is largely vacant or
undeveloped, trip rates should be estimated at levels appropriate for the location using nearby
developed TAZs for guidance. The baseline trip rates should be calculated as home-based (HB)
VT and VMT per TAZ resident, and non home-based (NHB) VT and VMT per TAZ employee.

Calculate Change in 4D’s for Each Land-Use Alternative

Compute the percentage change in density, diversity, and design under each land-use alternative

relative to the base case.

Estimate any changes in regional accessibility envisioned for the study area using indicators such
as projected change in highway travel speeds, transit frequency, or walk distance to transit. Data
from the regional transportation model should be used in this step, such as percentages of transit
trip time spent walking to, waiting for, and riding transit; or vehicle hours of delay or average

highway travel speed.

Estimate Changes in Travel Indicators for Each Land-Use Alternative

For each land-use alternative, apply the elasticity value for density to the computed percentage
change in area density from the baseline, to obtain the percentage change in HB VT and HB VMT
per capita as a result of the density change. Similarly, compute the percentage changes in HB VT
and HB VMT per capita resulting from changes in diversity and design. Sum the resulting
percentage changes to obtain the total percentage change in trip generation resulting from the

combined effects of density, diversity and design. Apply the resulting sum to the baseline HB
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VT and HB VMT per capita to obtain the new HB VT and HB VMT per capita resulting from the

land-use alternative.

2. Repeat the process to obtain the NHB VT and NHB VMT per employee resulting from the land-

use alternative.
3. If regional accessibility is expected to change from one land-use alternative to another, apply the
Table A-1 accessibility elasticity to the percentage change in accessibility from baseline to obtain

the percent change expected in HB and NHB VT and VMT per capita and per employee, if any.

4. Compare the resulting VT and VMT changes between land-use alternatives to obtain relative
differences in transportation performance.

This procedure assumes that study area household size and auto ownership does not change from one

land-use alternative to another.

Size and Homogeneity of Study Areas

As noted above, the areas to which the 4D elasticities are directly applied should be less than two miles
in diameter or 2,000 acres. If larger areas are under study, the 4D’s should be sampled within two-mile
subareas of the larger area, and the results averaged. This is because the effects of the 4Ds on auto
travel and trip length are primarily due to the proximity of supportive and well-designed land-uses to one
another, and the opportunity this provides for walk and bicycle travel between them. For example, a large
area with employment clustered at one end and residential uses at the other should not be considered as
diverse as an area with block-by-block mixing of land-uses. Therefore, this sampling and averaging
technique is recommended to better capture the 4D effects in large study areas. Users should not allow
undeveloped subareas within a study area to dilute the calculated density unless the undeveloped
subarea lies well within active areas, thereby lengthening the travel distance for those traveling from one
point to another within the active area. Open acreage on the edge of the study area should not be

counted in the density calculation.

Reqgional or Multi-Site Analysis

The 4D method may also be used for comparison of growth scenarios for an entire region or for multiple
development sites scattered throughout a region. Regional analysis includes comprehensive
assessments of development patterns over a large, relatively homogeneous area, or a large area
consisting of multiple communities. Growth scenarios can be comparisons of existing versus future

conditions, or comparisons of “trends” versus “smart growth,” or comparisons of several community plan
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or specific plan alternatives. Regional analysis methods will generally be used for areas of 25 square
miles or greater, subject to the sampling technique described above. Multi-site analysis refers to analyses
that attempt to compare the effects of allocating growth to one site within the region versus others. Sites
would differ with respect to one or more of the following: 1) their degree of centralization; 2) their distance
to jobs and housing; 3) their context within the urban fabric (infill within a dense area versus an edge or
suburban setting); and/or 4) their proximity to transportation facilities. As with the individual site analysis,
the regional and multi-site analyses use data from the regional transportation model for baseline VT and
VMT generation rates for each individual geographic unit within the region. The VT and VMT rates should
be for the forecast year under study, so that the relevant transportation network characteristics are reflected
in the accessibility measure for each geographic unit. If the comparison is being made between two
different forecast years, each year should be represented via regional transportation model data. In all

cases, the VT and VMT should each be expressed as:

> HB VT per Resident: HB VT / TAZ Population
» NHB VT Trips per Employee: NHB VT / TAZ

» HB VMT per Resident: HB VMT / TAZ Population
» NHB VMT per Emplovee: NHB VMT / TAZ

These rates can be obtained by taking the appropriate ratios among the zonal population, employment,
home-based vehicle trips produced, and non-home-based vehicle trips attracted for the TAZs that
encompass the study area. The advantages of this approach include: a) multiple regional development
patterns can be tested without running the four-step for each case; regional land-use form can be
reflected (the effects of intensifying land-use in infill versus greenfield locations) and measured along with
the effects of design, density and diversity within each development area; and b) the evaluation of land-
use alternatives can be sensitive to the proximity of growth to regional transportation facilities, including

fixed transit corridors.

Opportunities for Further Review and Enhancement

The 4D elasticities are based on a wide array of primary research studies. Some of the studies show
results that disagree with one another. As a result of these disagreements, the resulting elasticities exhibit
some apparent anomalies. For example, many experts may expect that the elasticity of VMT with respect
to design should be lower than the elasticity of VT with respect to design. This is because many believe
that the biggest impact of good urban design is to convert short-distance auto trips to walk or bike trips,
while longer distance auto trips might not be affected by good design. However, the current elasticity
results show a higher relationship for VMT than for VT. This is because, even though one of the reference
studies indicated that the VMT elasticity should be lower than the VT elasticity, several other reputable

studies disagreed. The LUTRAQ study, for example, found an elasticity of VMT to design significantly
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higher than the result of the 4D method synthesis. Two other studies found VMT/design elasticities very
close to the 4D results and higher than the 4D VT/design elasticity. Therefore, the preponderance of
empirical data available to the 4D synthesis suggests that good design reduces not only the amount of
vehicle trip-making, but the average length of vehicle trips as well. While this may be counter-intuitive to
some, the conventional wisdom on how the VMT and VT rates “should” compare with one another may

not take into consideration the following phenomena:

[ ] The effects of self-selection, where individuals who move to well-designed neighborhoods may

have a pre-disposition to drive less for trips of any length.

u Developments that score high on the design index are often at infill locations nearer to a greater

proportion of regional jobs and housing; therefore, average trip lengths may be shorter.

] Developments that score high on the design index are often at locations nearer to high-quality
transit service than are locations with poorer design indices; therefore, residents of high-design
neighborhoods may have better non-auto choices even for their longer trips than do residents of

low-design neighborhoods.

Further research, using additional household survey datasets, could clarify these issues and otherwise

improve the current 4D elasticities.

Limitations To Changes In The D-Variables (The Independent Variables)

The D-variable elasticity estimates are based on empirical studies of urban regions in the United States.
As such, they reflect relationships between built form variables and travel behavior within typical U.S.
ranges of the independent variables (i.e., the 4D variables) and the dependent travel behavior variables,
(i.e., Vehicle Trips and Vehicle Miles Traveled per capita). In any statistical analysis, it is risky to assume
that relationships between variables remain the same for extreme values, with extreme being defined as
beyond the range of observed values of the variables. Extreme “out-of range” values commonly occur
when a relatively undeveloped parcel is developed, resulting in very large percentage increases in the

density, diversity and design indices.

For example if a parcel’s residential density increases from 0.1 units per acre (a typical exurban density)
to 30 units per acre (a typical new urbanist density) the percentage increase is 3000 percent. Applying the
INDEX 4D Vehicle Trip elasticity of -0.04 would result in a 120 percent reduction in trip making — clearly

an impossible result.
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Thus, INDEX limits the maximum allowable difference between the Base Case (the land use and
transportation scenario that establishes the basic Vehicle Trip (VT) and Vehicle Miles Traveled (VMT)
rates per capita for the study area) and any alternative scenario to a four-fold (i.e., a 400 percent)
increase for the Density and Design variables. (The formula used to calculate change in land use

Diversity is already constrained, and cannot yield out-of-range values).

Limitations To Changes In Per Capita Vehicle Trips And Vehicle Miles Traveled

Similarly, INDEX has floor values for change in dependent variables: Reductions in per capita Vehicle
Trips and per capita Vehicle Miles Traveled are each limited to 60 percent. In other words, the per capita
rates can be reduced to no less than 40 percent of the value observed in the Base Case. This is based on
the VMT difference observed by the 1995 National Personal Transportation Survey between the densest

quintile of U.S. census tracts and the least dense quintile (Ross and Dunning 1997).

Applying The 4D Elasticities To” Opportunity Sites” With Unique Land Use Mixes

In lieu of accepting the default floor and ceiling values described above, the INDEX user may elect to
perform special trip generation analyses for travel analysis zones that feature unusual mixes of land uses.
Such special studies are particularly appropriate for “opportunity sites” with unique land use mixes. In
these cases, the 4D elasticities may be modified on the basis of the trip generation studies, or replaced

with direct estimates of VT and VMT for the travel analysis zones (TAZs) affected.

If the study TAZ changes from vacant to non-vacant then the VT per capita or per employee and
VMT/employee are initially taken to be the same as the average VT and VMT/employee of similar nearby
zones. Changes in D-variable characteristics are then computed for the TAZ for the test scenario against
the values for the neighboring zones. Adjustments to the rates are then made based on the percentage
differences in the D-variable characteristics between the TAZ and the neighboring zone average. For
example, if in the test scenario the TAZ has higher residential densities than the neighbor-zone average,
then the VT per capita and VMT per capita will be adjusted downwards. A similar procedure should be

used for calculating the Diversity (jobs/housing balance) and Design variables.

As the majority of the synthesis studies used to develop the D-variable elasticities focused on residentially
generated trips, the synthesis results must be used with caution for land use scenarios that consist
primarily of employment. Nonetheless two of the most credible studies of employment and urban form to
date (Frank and Pivo, 1994, and Cervero, 2002) suggest that the D-variables work in a similar manner

and with similar efficacy in employment centers as they do in predominantly residential areas.
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Consequently, INDEX'’s elasticities may be used to adjust employment (non-home based travel). Future

research studies may establish distinct elasticities for employment-based travel.

Application Of The Fifth D (Distance from Heavy Rail Transit Station)

The effects of distance from heavy rail transit (the 5+ D) in INDEX are treated differently from the other
4Ds, since heavy rail transit use is a subset of the alternatives to private vehicle use, and the 5-» D can
only be applied in analysis zones directly served by heavy rail transit. “Heavy rail” is rail transit that does
not mix with street traffic. Such heavy rail includes commuter rail (including diesel multiple unit trains), and
rail rapid transit. It excludes light rail and street railways with a significant portion of right-of-way shared

with other traffic.

A regression equation predicts the change in the likelihood of heavy rail transit use between a base-case
and a scenario-case, based on differences in development density in proximity to rail transit stations, as

well as changes in rail and feeder bus service levels.

The equation used in INDEX was selected from 66 equations comprised of different combinations of more
than 20 land use and transit service variables used to estimate heavy rail patronage in the San Francisco
Bay Area. The equation is intended for comparison of cases in which one or more of the transit service or
land use characteristics are changed from one case to the next. When provided the base-case and
scenario-case characteristics, the equation computes a unit-less probability of using heavy rail transit (a

rail transit use index). The equation has the following form:

Rail Transit Usage Index =EXP [3.289 +
0.535 * LN (TRAIN) +
0.261 * LN (BUS) +
0.956 * TECH +
0.203 * LN (PE.50)]

Where:

BUS =  the number of peak hour feeder buses serving the station (may include any other feeder
transit service)

PE.50 = the sum of the population and employment within a half-mile buffer surrounding the station

TECH = 0 — Commuter Rail, 1 — Rail Rapid Transit

TRAIN =  the number of peak hour trains serving the station
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The base-case and scenario-case index values can be compared to predict a percentage increase in
heavy rail transit use and a percentage increase in heavy rail transit use per capita for population and
employment within the half-mile buffer around the station. This change in heavy rail transit use per capita
can be used in conjunction with the results of 4D calculations for the same area to determine the
percentage of person trips converted from automobile travel (the 4D reduction in vehicle trips per capita)
that convert to rail transit (based on the 5+ D calculation of added rail transit trips per capita), as opposed to

walk or bike modes.

A Hypothetical Example

A hypothetical example of applying the 5D method is given in worksheet form in Table A-2. This example
assumes that a 1.5 square mile study area served by a heavy rail station is undergoing redevelopment in
a region of 50,000 persons and 35,000 jobs. The study area’s proposed redevelopment includes an
increase in population and employment, with a greater share of residential uses than before; construction
of new streets and sidewalks to improve the area’s pedestrian environment; and expanded rail transit

service that will improve the area’s accessibility by reducing transit travel time to and from the area.

The Table A-2 worksheet illustrates HB VMT calculations; the same procedure would be used for NHB
VMT, HB VT, and NHB VT calculations.

The 5D Method And Four-Step Models

This section discusses typical shortcomings in four-step travel demand models that the 5D method is
designed to address. Attention to the issues addressed below can assure that the 5D application does not

double-count trip-reducing behavior already captured in the region’s four-step model.

Four-step Travel Demand Models Typically Underestimate Short-Distance Travel

Changes in short-trip travel behavior represent one of the key differences between typical suburban and
New Urbanist development. Short-distance trips often fall beneath the grain of regional models. Such
models focus primarily on trip making on the freeway and arterial system and major transit spines, rather
than on collectors and local streets. Four-step models were originally developed to predict travel demand
on major limited-access regional transportation facilities. Such limited access facilities are intended for,

and tend to attract, longer-distance trips for which facility speed can compensate for route circuitousness.
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As a consequence of this original focus on long-distance travel, four-step models are usually least reliable
when estimating either intra-zonal travel or travel to immediately adjacent traffic analysis zones.
Specifically, local street network connectivity and network form (grid or cul-de-sac) are not accurately
taken into account. The time and distance involved in traveling within a zone (within a neighborhood) or
between a zone and its neighboring zones (within a community) are approximated on the basis of zone
centroid placement, average straight-line travel distances to the collector and arterial network and an
approximation of local travel speed. The ftravel time associated with remaining within a zone
(neighborhood) is derived from approximated travel times to other zones, and set equal to 50% of the

average travel times to the three nearest zones.

In view of the foregoing, it is not surprising that regional four-step models typically:

u Have estimated travel times and distances for intra-zonal and adjoining zones that vary

significantly from their true values

u Use gravity model "friction factor" curves that are often inadequately calibrated for these short

intra-zonal and nearby-zone trip lengths,

| Have limited or no representation of alternate modes for short trips

] Do not reflect influential factors such as local street connectivity and pedestrian design amenities.

Though the trips missed are by definition short trips, travel within zones or to neighboring zones often
represents a relatively high percentage of overall travel within a community, and a short trip may
sometimes substitute for a long trip. Furthermore, short trips have relatively high emissions impacts per
VMT. Therefore, improving this estimate may be a critical element of evaluating the benefits of smart

growth concepts.

Model Recognition of Mode Choice Effects of Urban Form and Local Transit Accessibility is

Usually Very Limited

Most regional models are not sensitive to the extent to which neighborhood transit might influence local
transit mode choice through improved transit service frequency or access mode frequency/directness.
They do not attempt to estimate intra-zonal or neighbor-zone transit travel. Generally models do not
consider transit modes that may be available for travel within a neighborhood or to nearby
neighborhoods. All intra-zonal and neighbor-zone trips are considered automobile trips and add to

regional VT and VMT estimates.
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Most models estimate transit mode choice through an assessment of fairly macro-scale factors. The most
dominant factors influencing commute mode choice in most model formulations are household auto-
ownership, and whether the trip destination has paid parking. Typical mode choice models ascribe weak
or no influence to urban form factors such as residential and employment density which are associated
with greater probability to choose and alternative to driving. They are not responsive to other factors
which could capture the effects of land use mix and form, regional placement, and urban design; beyond

the factors identified above, any rely heavily on catch-all “constant” terms.

Moreover, the only walk and bike trips that most regional models address are the local access segments
of transit trips, not door-to-door walk or bike trips. Most regional models do not include all short trips in
their trip generation estimates, and those that are generated are relegated to "intra-zonal" activity where

the numbers cannot be validated and the trip-length profiles cannot be determined.

To assess a model’s ability to predict short trips, a knowledgeable transportation planner should review
model’s zonal and network structure and parameters related to the calculation of intra-zonal impedance,
"terminal times" and zone centroid connectors. Particular attention should be paid to the model's
estimates of trips shorter than five minutes, and whether the model’s estimates are lower than exhibited in
the travel survey data for the region. A knowledgeable transportation planner should also examine the
model’s mode choice estimation procedures to see if it adequately accounts for walk, bike and transit

opportunities at the local level.

As noted above, most models do not adequately account for short trips and local mode choice factors.
Consequently, application of the 5D factors to modify regional vehicle trip and vehicle miles traveled and
heavy rail transit mode shares will be appropriate. Should the review determine that the model does
account for local trip-making factors, the INDEX user may wish to modify or attenuate the effect of the
5Ds.

Four-Step Model Dynamic Validation Tests

A question that is logically prior to the ability of a four-step model’s ability to account for the localized
effects of the 5Ds is whether it can forecast regional travel demand in a coherent and consistent manner.
Baseline forecasts of VT and VMT rates and heavy rail transit mode share must be as reasonable as
possible. This section discusses methods for assuring that the four-step model applications reasonably
recognize transportation system changes that are likely to occur in conjunction with smart-growth land
use plans. It also discusses measures to mitigate “noise,” or random instabilities, in four-step models that

could distort the effects of smart growth plans with or without application of the 5Ds.
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While most models are calibrated and validated to recreate observed conditions to some degree, such tests
cannot assess how well the model will forecast expansion and modification of the region’s transportation
system and its land use arrangement. Yet these are important questions, and the ability to project future

conditions in understandable and reasonable ways is an essential feature of a useful model.

Dynamic validation is a term for tests that can potentially be used to validate travel demand models’
responsiveness to many types of changes in input; these changes in input reflect questions about
transportation and land use system changed that planners and decision makers often rely upon models to

help answer. Model input changes that may be checked or tested include the following:

Test 1: Home Based Trip Generation Project Size Threshold:

Change in Model Input: For a regional model, add 1, 10, 100, one thousand, five thousand, ten thousand,

and twenty thousand households to a single suburban TAZ.

Expected Change in Model Output: Total VT change should be approximately the average VT
per/dwelling unit in the area times the number of added units. Total VMT change should be approximately

the average VMT per/dwelling unit in the area times the number of added units.

Test 2: Employment Trip Generation Project Size Threshold

Change in Model Input: For a regional model, add 1, 10, 100, one thousand, five thousand, ten thousand,

and twenty thousand retail jobs to a single suburban TAZ.

Expected Change in Model Output: Total VT change should be approximately the average VT per/retail
job in the area times the number of added jobs (assuming a reasonable balance between productions
and attractions). The change in total VMT should reflect the difference in average trip lengths between
trips attracted to this TAZ and the regional average (assuming that home-based trips are balanced to

productions), and be proportional to the number of added jobs.
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Test 3: Change in Assignment lterations

Change in Model Input: Increase the number of iterations for peak hour assignment by 1.

Expected Change in Model Output: Any changes in traffic volumes should be very small.

Test 4: Change Speed/Flow Curve

Change in Model Input: change the speed/flow curve for minor arterials to be the same as that used for

major arterials.

Expected Change in Model Output: Traffic assigned to minor arterials should increase 5%-10%.

Other Possible Tests

If the future scenarios entail significant expansion of transportation facilities (e.g., new roads and

widening of existing roads, it may be test the models responsiveness to new links by deleting an arterial
link. Traffic assigned to alternative link should increase, and traffic on links leading to the deleted link

should decrease.

If the four-step model process includes an explicit mode choice model, this too can be tested dynamically.
The modeled changes in ridership due to small changes in transit fares or frequencies should be in line
with the transit system’s recent experience. Changes should occur on routes affected by fare change.

Auto trips should increase with transit fare increases and service cutbacks.

Dynamic Four-Step Model Validation: Summation

Traffic models are not developed as an end in themselves, but as a tool to predict the outcome of
important decisions being made in planning our communities. The validity of a traffic model should
therefore be based on its ability to accurately predict such outcomes. Traditional model validation
provides a certain amount of useful information, but says little about how well a model will be able to
predict changes in link volumes as a result of changes to model inputs. Dynamic validation provides a
systematic method of evaluating a model’s ability to perform this most important of its functions. The use
of dynamic validation as a regular part of model development would be likely to improve the reliability of
travel demand models.
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Table A-2

HYPOTHETICAL EXAMPLE WORKSHEET

STUDY PARAMETERS

Study Area:
»  Square miles:
» Heavy Rail Station present?:

Region Demographics:
> Population
> Employment

Study Area Base Case Conditions:
> Population:
- Employment:

- Population and jobs within ¥z mile of rail station:

- Street network density:

- Sidewalk completeness:

> Pedestrian route directness:

- Accessibility:

> Peak hour trains at station

> Peak hour feeder buses at station
> HB VMT/capita/day:

Study Area Alfernative Case Conditions:
- Population:
- Employment:

- Population and jobs within ¥z mile of rail station:

- Street network density:

- Sidewalk completeness:

> Pedestrian route directness:

> Accessibility:

> Peak hour trains at station

> Peak hour feeder buses at station

96

1.5
Yes

50,000
35,000

1,000

2,000

2,000

17 mi./fsq.mi.
5%

08

23 mean min.
3

6

20

2,000

2,500

3,000

19 mi./sq. mi.
100%

0.8

20.75 mean min.
4

6



INDEX PlanBuilder

Indicator Dictionary

504/300

Table A-2 Continued

2. DENSITY

21 Base Density:

1,000 population
+2.000 employees
3,000 persons + 1.5 sqmi. = 2,000
SfL:Idy per:so.f.'s/
area Sg.my.
22 Alternative Density:
2,000 population
+ 2500 employees
4,500 persons + 1.5 sq.mi. = 3,000
sz‘u:dy pers:ons/
area Sg.mi.
23 Density Change:
3,000 persons
- 2,000 persons
1,000 persons + 2,000 persons = 0.5 or 50%
_der:Jsfty
mcrease

24 HB VMT Change From Density Change:
0% x -05 = -25%

density  elasticity HBVMT
increase decrease

97
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Table A-2 Continued

3. DIVERSITY

3.1 Base Diversity:

study study
area area

pop pop
{1-[ABS{(0.7 x 1.000-2,000) /(0.7 x 1,000 + 2,000 ) } }= 0.52

regf"on SZ‘L}d 1% red."on stt}dy

emp/pop area emp/pop area
emp emp

32 Alternative Diversity:

study persons/
area SG.mi.

pop pop

[1-[ABS{(0.7x2,000-2500) = (Q7 x2,000 +2,500) }] =0.72

reg"."on study reg.."on stud y

emp/pop gﬁg emp/pop gfrﬁs

3.3 Diversity Change:

0.72
-0.52
020 020/0352=0380r38%

diversity
increase

34 HB VMT Change From Diversity Change:

3B% x 005 = -19%
dfvefsfty elas ficity HB VMT
increase decrease
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Table A-2 Continued

4, DESIGN

4.1 Base Design:

st.mi./ % walk _route
5G.mi. complete directness

(0.0195x 17 )+ (1.18x0.75) + (363 x 0.6) = 3,39

var. \;vefght var. wéight var. wéight des.':gn
coefficient coefficient coefficient index

42 Alternative Design:

st.mi/ % walk route
sq._mf. complete direciness

(0.0195 19)+(1.18x1.00) + (3.63x 0.8) = 4.45

var. wéfght var. w:eight var. .weight desién
coefficient coefficient coefficient index

4.3 Design Change:

4.45
-3.39
1.06 +3.39=0310r31%

_ design
index increase

4.4 HB VYMT Change From Design Change:
31% x -0.04 = -1.24%

design  elasticity ~HB VMT
index decrease
increase
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Table A-2 Continued

5. DESTINATIONS

51 Base Accessibility:

Mean travel time to all regional employment:
auto 20 min

transit 40 min

% transit 15%

Weighted average travel time:

auto transit
20 min x 85% + 0 mnx15% = 23 min

52 Alternative Accessibility:
Mean travel time:
auto 20 min

transit 25 min

Weighted average travel time:

auto transit
20 min x 85% + 25minx15% = 20.75 min

53 Accessibility Change:

20.75 min
1 = 1-00902 = -98%

23.00 min

54 HB VYMT Change From Accessibility Change:

-9:8% X -0.20 = 002 = -2%
accessibility elasticity
increase
100

504/300

April 2007



INDEX PlanBuilder

Indicator Dictionary

Table A-2 Continued

6. CUMULATIVE VMT CHANGE

6.1 HB VMT changes from:

Density change -2.50%
Diversity change -1.90%
Design change -1.24%
Accessibility change - 2.00%
Total -7.64%

6.2 Alternative case HB VMT calculation:

20 x 00764 = 1.3

base % VMT/capita/day
case reduc_:z‘fon red uc_z‘fon

20 - 153 = 1847
basie VM:T alterﬁate
case reduction case

HB VMT HB VMT
fcapita/day fcapita/day
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Table A-2 Continued

7. Calculating Change in Heavy Rail Transit Ridership Using the 5D
(Distance to a Rail Transit Station)

Equation

=EXP [3.289 +

0.535 * LN (TRAIN) +
0.261 * LN (BUS) +
0.956 * TECH + 0.203
* LN (PE.50)]

Rail Transit Usage Index

where:

BUS = the number of peak hour feeder buses serving the station (may include any other
feeder transit service)

PE.50 = the sum of the population and employment within a half-mile buffer surrounding
the station

TECH = 0 — Commuter Rail, 1 — Rail Rapid Transit

TRAIN = the number of peak hour trains serving the station

Example:

Station: Study Area:

Base-Case Scenario-Case
BUS: 6 BUS: 6
PE.50: 2,000 PE.50: 3,000
TECH: 0 TECH: 0
TRAIN: 3 TRAIN: 4

Study Area Base-Case Rail Transit Use Index: 360 Study
Area Alternative Case Rail Transit Use Index: 457 Expected
Change in Rail Transit Ridership at Station: + 27%
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Appendix B

AIR POLLUTANT & GREENHOUSE GAS EMISSION FACTORS
ArcEditor/Arcinfo Licensees Only

INDEX PlanBuilder estimates air pollutant and greenhouse gas emissions for household travel as part

of the indicator results for each study.

Table B-1 presents emission coefficients used for autos and light trucks in the transportation sector
based on data published by U.S. EPA’s Office of Mobile Sources. INDEX assumes a 50/50 mix of

autos and light trucks when estimating transportation emissions.

It should be noted that estimates are based on current emission rates, and do not take into consideration

potential changes in future emission rates when long-range forecast studies are prepared.

504/300 106 April 2007



INDEX PlanBuilder Indicator Dictionary

Table B-1
VEHICLE EMISSION FACTORS

A. Annual Emissions and Fuel Consumption for an “Average” Passenger
cart!!

Pollution or Fuel

Pollutant Problem Amount % Miles ! Consumption '
Hydrocarbons 2.9 grams/mile 12,500 80 Ibs of HC
Carbon Monoxide 22 grams/mile 12,500 606 Ibs of CO
Nitrogen Oxides 1.5 grams/mile 12,500 41 Ibs of NOx
Carbon Dioxide 0.8 pound/mile 12,500 10,000 Ibs of CO2
B. Annual Emissions and Fuel Consumption for an “Average” Light Truck!
) s Pollution or Fuel
Pollutant Problem Amount ' Miles *] Consumption ¥
Hydrocarbons 3.7 gram/mile 14,000 114 Ibs of HC
Carbon Monoxide 29 gram/mile 14,000 894 Ibs of CO
Nitrogen Oxides 1.9 gram/mile 14,000 59 Ibs of NOx
Carbon Dioxide 1.2 pound/mile 14,000 16,800 Ibs of CO2
Notes:
[1] These values are averages. Individual vehicles may travel more or less miles and may emit

more or less pollution per mile than indicated here. Emission factors and pollution/fuel
consumption totals may differ slightly from original sources due to rounding.

[2] The emission factors used here come from standard EPA emission models. They assume
an “average,” properly maintained car or truck on the road in 1997, operating on typical

gasoline on a summer day (72 to 96 degrees F). Emissions may be higher in very hot or
very cold weather. Trip ends are embedded in the pollutant per mile amounts.

[3] Average annual mileage source: EPA emissions model MOBILES5.

[4] Fuel consumption is based on average in-use passenger car fuel economy of 22.5 miles
per gallon and average in-use light truck fuel economy of 15.3 miles per gallon.

Source: U.S. Environmental Protection Agency
National Vehicle and Fuel Emissions Laboratory, April 1997
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Appendix C
INDICATOR-DATA RELATIONSHIP MATRIX

Parcel-Based Studies

Element Indicator (ID) Feature Class Field Field Type Filter Required
Demographics Population (2) Case Boundary Area SHAPE Geometry TRUE
Land Uses Residential Population Double >0 TRUE
SHAPE Geometry TRUE
Employment (3) Case Boundary Area SHAPE Geometry TRUE
Land Uses Employment Count Double >0 TRUE
SHAPE Geometry TRUE
Population Density (4) Case Boundary Area SHAPE Geometry TRUE
Land Uses Residential Population Double >0 TRUE
SHAPE Geometry TRUE
Land-Use Study Area Acreage (74) Case Boundary Area SHAPE Geometry TRUE
Average Parcel Size (5) Case Boundary Area SHAPE Geometry TRUE
Land Uses Dwelling Group ID Long Int >0 TRUE
SHAPE Geometry TRUE
Use Mix (7) Case Boundary Area SHAPE Geometry TRUE
Use Mix Cell Size (acres) Double TRUE
Land Uses Land-Use Group ID Long Int IN (1,2,3,4,5,6,7,8,9,12) TRUE
SHAPE Geometry TRUE
Use Mix Grid SHAPE Geometry TRUE
Use Balance (8) Case Boundary Area SHAPE Geometry TRUE
Land Uses Land-Use Group ID Long Int IN (1,2,3,4,5,6,7,8,9,12,13) TRUE
SHAPE Geometry TRUE
Development Footprint (9) Case Boundary Area SHAPE Geometry TRUE
Land Uses Land-Use Group ID Long Int IN (1,2,3,4,5,6,7,8,9,13) TRUE
Residential Population Double TRUE
SHAPE Geometry TRUE
Fiscal Impact of Development (10) Case Boundary Area Net Fiscal Impact Of Development ($) Double TRUE
SHAPE Geometry TRUE
Housing Dwelling Density (75) Case Boundary Area SHAPE Geometry TRUE
Land Uses Dwelling Unit Count Double >0 TRUE
SHAPE Geometry TRUE
Dwelling Unit Count (73) Case Boundary Area SHAPE Geometry TRUE
Land Uses Dwelling Unit Count Double TRUE
SHAPE Geometry TRUE
Student Enroliment Level (11) Case Boundary Area SHAPE Geometry TRUE
Land Uses SHAPE Geometry TRUE
Student Count Double TRUE
School Attendance Areas Enroliment Capacity Long Int TRUE
SHAPE Geometry TRUE
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Element Indicator (ID) Feature Class Field Field Type Filter Required
Housing Residential Footprint (13) Case Boundary Area SHAPE Geometry TRUE
Continued Land Uses Dwelling Group ID Long Int >0 TRUE

Residential Population Double >0 TRUE

SHAPE Geometry TRUE

Single-Family Parcel Size (14) Case Boundary Area SHAPE Geometry TRUE
Land Uses Dwelling Group ID Long Int =1 TRUE

SHAPE Geometry TRUE

Single-Family Dwelling Density (15) Case Boundary Area SHAPE Geometry TRUE
Land Uses Dwelling Group ID Long Int = TRUE

Dwelling Unit Count Double >0 TRUE

SHAPE Geometry TRUE

Multi-Family Dwelling Density (16) Case Boundary Area SHAPE Geometry TRUE
Land Uses Dwelling Group ID Long Int = TRUE

Dwelling Unit Count Double >0 TRUE

SHAPE Geometry TRUE

Single-Family Dwelling Share (17) Case Boundary Area SHAPE Geometry TRUE
Land Uses Dwelling Group ID Long Int =1 TRUE

Dwelling Unit Count Double >0 TRUE

SHAPE Geometry TRUE

Multi-Family Dwelling Share (18) Case Boundary Area SHAPE Geometry TRUE
Land Uses Dwelling Group ID Long Int = TRUE

Dwelling Unit Count Double >0 TRUE

SHAPE Geometry TRUE

Amenities Adjacency (19) Case Boundary Area Maximum Theoretical Walkable Distance (ft.) Double TRUE
SHAPE Geometry TRUE

Land Uses Residential Population Double >0 TRUE

SHAPE Geometry TRUE

Points of Interest Interest Group (subtype) Long Int =1 TRUE

SHAPE Geometry TRUE

Amenities Proximity (20) Case Boundary Area SHAPE Geometry TRUE
Dwellings Residential Population Long Int >0 TRUE

SHAPE Geometry TRUE

Land Uses SHAPE Geometry TRUE

Pedestrian Routes SHAPE Geometry TRUE

Points of Interest Interest Group (subtype) Long Int =1 TRUE

SHAPE Geometry TRUE

Transit Adjacency to Housing (22) Case Boundary Area Maximum Theoretical Walkable Distance (ft.) Double TRUE
SHAPE Geometry TRUE

Land Uses Residential Population Double >0 TRUE

SHAPE Geometry TRUE

Transit Routes SHAPE Geometry TRUE
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Element Indicator (ID) Feature Class Field Field Type Filter Required
Housing Transit Proximity to Housing (23) Case Boundary Area SHAPE Geometry TRUE
Continued Dwellings Residential Population Long Int >0 TRUE

SHAPE Geometry TRUE
Land Uses SHAPE Geometry TRUE
Pedestrian Routes SHAPE Geometry TRUE
[Transit Stops SHAPE Geometry TRUE
Wastewater Generation (76) Case Boundary Area \Waste Water Produced (gallons/capita/day) Double TRUE
Land Uses Residential Population Double >0 TRUE
Solid Waste Generation (77) Case Boundary Area Municipal Solid Waste Disposed (pounds/capita/day) |Double TRUE
Land Uses Residential Population Double >0 TRUE
Residential Structural Energy Use (78) Case Boundary Area Annual Multi-Family Energy Use (MMBtu/DU) Long Int TRUE
Annual Single-Family Energy Use (MMBtu/DU) Long Int TRUE
SHAPE Geometry TRUE
Dwellings Dwelling Group (subtype) Long Int IN (1,2) TRUE
Dwelling Unit Count Long Int >0 TRUE
Residential Population Long Int >0 TRUE
SHAPE Geometry TRUE
Residential Water Consumption (59) Case Boundary Area Applied Water Requirement (inches/year) Double TRUE
SHAPE Geometry TRUE
Dwellings Dwelling Group (subtype) Long Int =1 TRUE
Dwelling Unit Count Long Int >0 TRUE
Land Uses Average Percent Impervious Double TRUE
Indoor Water Use (gal/day) Double TRUE
Landscape Type Water Use Factor Double TRUE
Residential Population Double >0 TRUE
SHAPE Geometry TRUE
Household Energy Consumption (60) Case Boundary Area Annual Multi-Family Energy Use (MMBtu/DU) Long Int TRUE
Annual Single-Family Energy Use (MMBtu/DU) Long Int TRUE
Base Case Home Based Vehicle Miles Traveled Double TRUE
(miles/capita/day)
Base Case Non-Home Based Vehicle Miles Traveled Double TRUE
(miles/capita/day)
Regional Accessibility Double TRUE
Regional Employment Long Int TRUE
Regional Population Long Int TRUE
SHAPE Geometry TRUE
Vehicle Energy Use (MMBtu/VMT) Double TRUE
Dwellings Dwelling Group (subtype) Long Int IN (1,2) TRUE
Dwelling Unit Count Long Int >0 TRUE
Residential Population Long Int >0 TRUE
SHAPE Geometry TRUE
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Element Indicator (ID) Feature Class Field Field Type Filter Required
Employment Jobs to Housing Balance (24) Case Boundary Area SHAPE Geometry TRUE
Land Uses Dwelling Unit Count Double TRUE
Employment Count Double TRUE
SHAPE Geometry TRUE
Employment Density (25) Case Boundary Area SHAPE Geometry TRUE
Land Uses Employment Count Double >0 TRUE
SHAPE Geometry TRUE
Commercial Building Density (26) Case Boundary Area SHAPE Geometry TRUE
Land Uses Employment Floor Area (sqft) Double >0 TRUE
SHAPE Geometry TRUE
Transit Adjacency to Employment (27) Case Boundary Area Maximum Theoretical Walkable Distance (ft.) Double TRUE
SHAPE Geometry TRUE
Land Uses Employment Count Double >0 TRUE
SHAPE Geometry TRUE
[Transit Routes SHAPE Geometry TRUE
[Transit Proximity to Employment (28) Case Boundary Area SHAPE Geometry TRUE
Employers Employment Count Long Int >0 TRUE
SHAPE Geometry TRUE
Land Uses SHAPE Geometry TRUE
Pedestrian Routes SHAPE Geometry TRUE
[Transit Stops SHAPE Geometry TRUE
Recreation Park Space Supply (29) Case Boundary Area SHAPE Geometry TRUE
Land Uses Land-Use Group ID Long Int =12 TRUE
Residential Population Double >0 TRUE
SHAPE Geometry TRUE
Supplementary Land Uses Land-Use Group (subtype) Long Int =12 FALSE
SHAPE Geometry FALSE
Park Adjacency (30) Case Boundary Area Maximum Theoretical Walkable Distance (ft.) Double TRUE
SHAPE Geometry TRUE
Land Uses Land-Use Group ID Long Int 12 TRUE
Residential Population Double >0 TRUE
SHAPE Geometry TRUE
Supplementary Land Uses Land-Use Group (subtype) Long Int =12 FALSE
SHAPE Geometry FALSE
Park Proximity (31) Case Boundary Area SHAPE Geometry TRUE
Dwellings Residential Population Long Int >0 TRUE
SHAPE Geometry TRUE
Land Uses Land-Use Group ID Long Int 12 TRUE
SHAPE Geometry TRUE
Pedestrian Routes SHAPE Geometry TRUE
Supplementary Land Uses Land-Use Group (subtype) Long Int =12 FALSE
SHAPE Geometry FALSE
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Element Indicator (ID) Feature Class Field Field Type Filter Required
Environment NOXx Pollutant Emissions (32) Case Boundary Area Base Case Home Based Vehicle Miles Traveled Double TRUE
(miles/capita/day)
Base Case Home Based Vehicle Trips Double TRUE
(trips/capita/day)
Base Case Non-Home Based Vehicle Miles Traveled [Double TRUE
(miles/capita/day)
Base Case Non-Home Based Vehicle Trips Double TRUE
(trips/capita/day)
NOX Emissions (g/mile) Double TRUE
NOX Emissions (g/trip end) Double TRUE
Regional Accessibility Double TRUE
Regional Employment Long Int TRUE
Regional Population Long Int TRUE
SHAPE Geometry TRUE
HC Pollutant Emissions (57) Case Boundary Area Base Case Home Based Vehicle Miles Traveled Double TRUE
(miles/capita/day)
Base Case Home Based Vehicle Trips Double TRUE
(trips/capita/day)
Base Case Non-Home Based Vehicle Miles Traveled Double TRUE
(miles/capita/day)
Base Case Non-Home Based Vehicle Trips Double TRUE
(trips/capita/day)
HC Emissions (g/mile) Double TRUE
HC Emissions (g/trip end) Double TRUE
Regional Accessibility Double TRUE
Regional Employment Long Int TRUE
Regional Population Long Int TRUE
SHAPE Geometry TRUE
CO Pollutant Emissions (58) Case Boundary Area Base Case Home Based Vehicle Miles Traveled Double TRUE
(miles/capita/day)
Base Case Home Based Vehicle Trips Double TRUE
(trips/capita/day)
Base Case Non-Home Based Vehicle Miles Traveled [Double TRUE
(miles/capita/day)
Base Case Non-Home Based Vehicle Trips Double TRUE
(trips/capita/day)
CO Emissions (g/mile) Double TRUE
CO Emissions (g/trip end) Double TRUE
Regional Accessibility Double TRUE
Regional Employment Long Int TRUE
Regional Population Long Int TRUE
SHAPE Geometry TRUE
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Element Indicator (ID) Feature Class Field Field Type Filter Required
Environment Greenhouse Gas Emissions (33) Case Boundary Area Base Case Home Based Vehicle Miles Traveled Double TRUE
Continued (miles/capita/day)

Base Case Home Based Vehicle Trips Double TRUE

(trips/capita/day)
Base Case Non-Home Based Vehicle Miles Traveled Double TRUE

(miles/capita/day)

Base Case Non-Home Based Vehicle Trips Double TRUE

(trips/capita/day)
CO2 Emissions (g/mile) Double TRUE
Regional Accessibility Double TRUE
Regional Employment Long Int TRUE
Regional Population Long Int TRUE
SHAPE Geometry TRUE
Open Space Share (34) Case Boundary Area SHAPE Geometry TRUE
Land Uses Land-Use Group ID Long Int =11 TRUE
SHAPE Geometry TRUE
Supplementary Land Uses Land-Use Group (subtype) Long Int =11 FALSE
SHAPE Geometry FALSE
Open Space Connectivity (35) Case Boundary Area Open Space Connectivity Cell Size (acres) Double TRUE
SHAPE Geometry TRUE
Land Uses Land-Use Group ID Long Int =11 TRUE
SHAPE Geometry TRUE
Open Space Grid SHAPE Geometry TRUE
Supplementary Land Uses Land-Use Group (subtype) Long Int =11 FALSE
SHAPE Geometry FALSE
Stormwater Runoff (36) Case Boundary Area SHAPE Geometry TRUE
Hydrological Soils Hydrological Group Text IN ("A","B","C","D") TRUE
SHAPE Geometry TRUE
Land Uses Average Percent Impervious Double TRUE
SHAPE Geometry TRUE
Nonpoint Pollution (37) Case Boundary Area SHAPE Geometry TRUE
Hydrological Soils Hydrological Group Text IN ("A","B","C","D") TRUE
SHAPE Geometry TRUE
Land Uses Average Percent Impervious Double TRUE
Nitrogen in Runoff (mg/L) Double TRUE
Phosphates in Runoff (mg/L) Double TRUE
SHAPE Geometry TRUE
Total Suspended Solids in Runoff (g/L) Double TRUE
Stormwater Best Management Practices [Nitrogen Removal (%) Double FALSE
Phosphate Removal (%) Double FALSE
SHAPE Geometry FALSE
TSS Removal (%) Double FALSE
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Element Indicator (ID) Feature Class Field Field Type Filter Required
Environment Imperviousness (38) Case Boundary Area SHAPE Geometry TRUE
Continued Land Uses Average Percent Impervious Double TRUE

Residential Population Double TRUE
SHAPE Geometry TRUE
Floodplain Encroachment (39) Case Boundary Area SHAPE Geometry TRUE
Floodplains SHAPE Geometry TRUE
Land Suitability (40) Case Boundary Area SHAPE Geometry TRUE
Suitable Slope Percent Double TRUE
Floodplains SHAPE Geometry TRUE
Hydrological Soils SHAPE Geometry TRUE
[Treat As Non-Buildable Short Int =False TRUE
Land Uses Land-Use Group ID Long Int =0 TRUE
SHAPE Geometry TRUE
Slopes SHAPE Geometry TRUE
Slope Percent Double <=CaseBd.SuitableSlopePercent TRUE
Travel Internal Street Connectivity (41) Case Boundary Area SHAPE Geometry TRUE
Street Centerlines SHAPE Geometry  |custom: StreetNetwork Junctions TRUE
feature class created FROM InStreetCL
during network creation (network build
creates attrib IND_41; write detail result
of this indicator to it)
External Street Connectivity (42) Case Boundary Area SHAPE Geometry TRUE
Case Boundary Cordon SHAPE Geometry TRUE
Street Centerlines SHAPE Geometry TRUE
Street Segment Length (61) Case Boundary Area SHAPE Geometry TRUE
Street Centerlines SHAPE Geometry TRUE
Street Centerline Distance (62) Case Boundary Area SHAPE Geometry TRUE
Street Centerlines SHAPE Geometry TRUE
Street Network Density (43) Case Boundary Area SHAPE Geometry TRUE
Street Centerlines SHAPE Geometry TRUE
Street Width (ft.) Double >0 TRUE
Street Network Extent (44) Case Boundary Area SHAPE Geometry TRUE
Land Uses Residential Population Double TRUE
SHAPE Geometry TRUE
Street Centerlines SHAPE Geometry TRUE
Transit Service Coverage (45) Case Boundary Area SHAPE Geometry TRUE
[Transit Stops SHAPE Geometry TRUE
Transit Group (subtype) Long Int TRUE
[Transit Service Density (46) Case Boundary Area SHAPE Geometry TRUE
[Transit Routes Route Segment Traffic (vehicles/day) Long Int TRUE
SHAPE Geometry TRUE
Transit Group (subtype) Long Int TRUE
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Element Indicator (ID) Feature Class Field Field Type Filter Required
Travel Transit-Oriented Residential Density (65) Case Boundary Area Maximum Theoretical Walkable Distance (ft.) Double TRUE
Continued SHAPE Geometry TRUE
Dwellings Dwelling Unit Count Long Int TRUE
SHAPE Geometry TRUE
Land Uses SHAPE Geometry TRUE
Pedestrian Routes SHAPE Geometry TRUE
[Transit Stops SHAPE Geometry TRUE
Transit-Oriented Employment Density (66) [Case Boundary Area Maximum Theoretical Walkable Distance (ft.) Double TRUE
SHAPE Geometry TRUE
Employers Employment Count Long Int TRUE
SHAPE Geometry TRUE
Land Uses SHAPE Geometry TRUE
Pedestrian Routes SHAPE Geometry TRUE
[Transit Stops SHAPE Geometry TRUE
Light Rail Transit Boardings (63) Case Boundary Area SHAPE Geometry TRUE
Dwellings Residential Population Long Int TRUE
Employers Employment Count Long Int TRUE
Transit Stops Distance to Nearest Central Business District (miles) |Double TRUE
Distance to Nearest Stop of Same Type (miles) Double TRUE
Does the Stop Offer Parking Short Int TRUE
Is the Stop a Terminus Short Int TRUE
[Transit Group (subtype) Long Int =1 TRUE
Heavy Rail Mode Shift (68) Case Boundary Area SHAPE Geometry TRUE
Dwellings Residential Population Long Int TRUE
SHAPE Geometry TRUE
Employers Employment Count Long Int TRUE
SHAPE Geometry TRUE
Transit Stops Commuter Stop (Peak Hour Service Only) Short Int TRUE
SHAPE Geometry TRUE
Transit Group (subtype) Long Int =2 TRUE
Pedestrian Network Coverage (47) Case Boundary Area SHAPE Geometry TRUE
Street Centerlines Percent of Segment with Sidewalks Double TRUE
SHAPE Geometry TRUE
Pedestrian Crossing Distance (48) Case Boundary Area SHAPE Geometry TRUE
Street Centerlines SHAPE Geometry TRUE
Street Width (ft.) Double >0 TRUE
Pedestrian Intersection Safety (49) Case Boundary Area SHAPE Geometry TRUE
Street Centerlines SHAPE Geometry  |Custom: StreetNetwork Junctions TRUE
feature class created FROM InStreetCL
during network creation (network build
creates attrib IND_49; write detail result
of this indicator to it)
[Traffic Control Devices SHAPE Geometry TRUE
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Element Indicator (ID) Feature Class Field Field Type Filter Required
Travel Street Route Directness (56) Case Boundary Area SHAPE Geometry TRUE
Continued Dwellings Residential Population Long Int >0 TRUE

SHAPE Geometry TRUE

Employers Employment Count Long Int >0 TRUE

SHAPE Geometry TRUE

Land Uses SHAPE Geometry TRUE

Points of Interest Interest Group (subtype) Long Int =2 TRUE

SHAPE Geometry TRUE

Street Centerlines SHAPE Geometry TRUE

Pedestrian Setback (51) Case Boundary Area SHAPE Geometry TRUE

Pedestrian Setback Lines Setback Distance (ft.) Double >0 TRUE

SHAPE Geometry TRUE

Pedestrian Accessibilities (52) Case Boundary Area Maximum Theoretical Walkable Distance (ft.) Double TRUE

Maximum Walking Speed (mph) Double TRUE

SHAPE Geometry TRUE

Pedestrian Routes SHAPE Geometry TRUE

Pedestrian Stops Pedestrian Accessibility Weight Double >0 TRUE

Pedestrian Stop Group (subtype) Long Int 0 (origins), 1 (destinations) TRUE

SHAPE Geometry TRUE

Bicycle Network Coverage (53) Bicycle Routes SHAPE Geometry TRUE

Case Boundary Area SHAPE Geometry TRUE

Street Centerlines SHAPE Geometry TRUE

Residential Multi-Modal Access (67) Bicycle Routes SHAPE Geometry TRUE

Case Boundary Area SHAPE Geometry TRUE

Land Uses Dwelling Unit Count Double >0 TRUE

SHAPE Geometry TRUE

Pedestrian Routes SHAPE Geometry TRUE

Street Centerlines SHAPE Geometry TRUE

[Transit Routes SHAPE Geometry TRUE

Home Based Vehicle Miles Traveled (69) Case Boundary Area Base Case Home Based Vehicle Miles Traveled Double TRUE
(miles/capita/day)

Regional Accessibility Double TRUE

Regional Employment Long Int TRUE

Regional Population Long Int TRUE

SHAPE Geometry TRUE

Dwellings Residential Population Long Int >0 TRUE

SHAPE Geometry TRUE

Employers Employment Count Long Int >0 TRUE

SHAPE Geometry TRUE

Land Uses SHAPE Geometry TRUE

Points of Interest Interest Group (subtype) Long Int =2 TRUE

SHAPE Geometry TRUE

Street Centerlines Percent of Segment with Sidewalks Double TRUE

SHAPE Geometry TRUE
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Element Indicator (ID) Feature Class Field Field Type Filter Required

Travel Non-Home Based Vehicle Miles Traveled Case Boundary Area Base Case Non-Home Based Vehicle Miles Traveled Double TRUE
Continued (70) (miles/capita/day)

Regional Accessibility Double TRUE

Regional Employment Long Int TRUE

Regional Population Long Int TRUE

SHAPE Geometry TRUE

Dwellings Residential Population Long Int >0 TRUE

SHAPE Geometry TRUE

Employers Employment Count Long Int >0 TRUE

SHAPE Geometry TRUE

Land Uses SHAPE Geometry TRUE

Points of Interest Interest Group (subtype) Long Int =2 TRUE

SHAPE Geometry TRUE

Street Centerlines Percent of Segment with Sidewalks Double TRUE

SHAPE Geometry TRUE

Home Based Vehicle Trips (71) Case Boundary Area Base Case Home Based Vehicle Trips Double TRUE

Regional Accessibility Double TRUE

Regional Employment Long Int TRUE

Regional Population Long Int TRUE

SHAPE Geometry TRUE

Dwellings Residential Population Long Int >0 TRUE

SHAPE Geometry TRUE

Employers Employment Count Long Int >0 TRUE

SHAPE Geometry TRUE

Land Uses SHAPE Geometry TRUE

Points of Interest Interest Group (subtype) Long Int =2 TRUE

SHAPE Geometry TRUE

Street Centerlines Percent of Segment with Sidewalks Double TRUE

SHAPE Geometry TRUE

Non-Home Based Vehicle Trips (72) Case Boundary Area Base Case Non-Home Based Vehicle Trips Double TRUE
(trips/capita/day)

Regional Accessibility Double TRUE

Regional Employment Long Int TRUE

Regional Population Long Int TRUE

SHAPE Geometry TRUE

Dwellings Residential Population Long Int >0 TRUE

SHAPE Geometry TRUE

Employers Employment Count Long Int >0 TRUE

SHAPE Geometry TRUE

Land Uses SHAPE Geometry TRUE

Points of Interest Interest Group (subtype) Long Int =2 TRUE

SHAPE Geometry TRUE

Street Centerlines Percent of Segment with Sidewalks Double TRUE

SHAPE Geometry TRUE
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Element Indicator (ID) Feature Class Field Field Type Filter Required
Travel Personal Vehicle Energy Use (79) ICase Boundary Area Base Case Home Based Vehicle Miles Traveled Double TRUE

Continued (miles/capita/day)

Base Case Non-Home Based Vehicle Miles Traveled Double TRUE
(miles/capita/day)

ehicle Energy Use (MMBtu/VMT) Double TRUE

Parking Lot Size (6) ICase Boundary Area SHAPE Geometry TRUE

Land Uses Land-Use Group ID Long Int =13 TRUE

SHAPE Geometry TRUE

Supplementary Land Uses Land-Use Group (subtype) Long Int =13 FALSE

SHAPE Geometry FALSE

Parking Requirements (64) ICase Boundary Area SHAPE Geometry TRUE

Land Uses Required Parking Spaces Double TRUE

SHAPE Geometry TRUE
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Appendix D
DATA SUMMARY
Target Data Default | Subtype Subtype
Input Shapefile Type Target Input Attribute Value Value Definition
Bicycle Routes line - - - -
Case Boundary polygon Regional Population 0 -- --
Regional Employment 0 - -
Fiscal Impact Of Development ($) 0 - -
Affordable Single-Family Housing Unit Price (not currently enabled) 0 - -
Use Mix Cell Size (acres) 0.5 - --
Open Space Connectivity Cell Size (acres) 0.5 - -
Maximum Suitable Slope Percent 12 - -
Maximum Walking Distance (ft.) 1320 - -
Maximum Walking Speed (mph) 3.5 - --
Base Case Home Based Vehicle Miles Traveled (miles/capita/day) 25 - -
Base Case Non-Home Based Vehicle Miles Traveled (miles/capita/day) 5 - -
Base Case Home Based Vehicle Trips (trips/capita/day) 5 - -
Base Case Non-Home Based Vehicle Trips (trips/capita/day) 1 - -
Wastewater Produced (gallons/capita/day) 60 - -
Municipal Solid Waste Disposed (pounds/capita/day) 2.49 - -
Regional Accessibility (% change in travel time) 0 - -
NOX Emissions (g/mile) 1.7 - -
HC Emissions (g/mile) 3.3 - -
CO Emissions (g/mile) 25.5 - --
CO2 Emissions (g/mile) 453.6 - -
NOX Emissions (g/trip end) 0 - -
HC Emissions (g/trip end) 0 -- -
CO Emissions (g/trip end) 0 - -
Applied Water Requirement (inches/year) 221 -- -
Vehicle Energy Use (MMBtu/VMT) 0.00625 - --
Annual Single-Family Energy Use (MMBtu/DU) 120 - -
Annual Multi-Family Energy Use (MMBtu/DU) 80 - -
Control Target Total Population 0 -- --
Control Target Total Employment 0 - -

504/300

119

April 2007



INDEX PlanBuilder

Indicator Dictionary

Input Shapefile

Target Data
Type

Target Input Attribute

Default
Value

Subtype
Value

Subtype
Definition

Floodplains

polygon

Hydrological Soils

polygon

Hydrological Group

Deep sand, deep loess

Sandy loam

Clay loams

Heavy plastic clays

Treat As Non-Buildable

Land Uses
Some land-use values are set
using the Paint Editor tool.

polygon

Land-Use Group ID

Land-Use Type ID

Can Be Developed

External Land Use ID

Total Assessed Value (Land+Structure) (not currently enabled)

Total Suspended Solids in Runoff (g/L)

Phosphates in Runoff (mg/L)

Nitrogen in Runoff (mg/L)

Average Percent Impervious

Pervious Cover Type ID

Landscape Type Water Use Factor

Required Parking Spaces

Dwelling Group ID

Dwelling Unit Count

Owner-Occupied Dwelling Unit Count

Residential Population

Student Count

Worker Count

Residential Floor Area (sqft)

Average Household Income ($/yr) (not currently enabled)

Indoor Water Use (gal/day)

Employment Group ID

Employment Count

Employment Floor Area (sqft)

Pedestrian Routes

line

Pedestrian Setback

line

Setback Distance (ft)

Planned Land-Use Designations

polygon

Employment Conformance (not currently enabled)

Conforming

Non-conforming

Residential Conformance (not currently enabled)

Conforming

Non-conforming
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Target Data Default | Subtype Subtype

Input Shapefile Type Target Input Attribute Value Value Definition
Points of Interest point Interest Group (subtype) 0 0 None
1 Amenities
2 Central nodes
School Attendance Areas polygon Enrollment Capacity 0 -- --
Slopes polygon Slope Percent 0 - -
Stormwater Best Management  |polygon TSS Removal (%) 0 - -
Practice Phosphate Removal (%) 0 - --
Nitrogen Removal (%) 0 - -
Street Centerlines line Street Group (subtype) 0 0 No right-of-way
1 Local
2 Collector|
3 Arterial
4 Freeway
Street Width (ft.) 0 - -
Sidewalk Width (ft.) 0 - -
Right-of-Way Width (ft.) 0 - -
Percent of Segment with Sidewalks 0 - -
Supplementary Land Uses polygon Land-Use Group (subtype) 0 0 Vacant
11 Open Space
12 Park
13 Parking
Traffic Control Devices point - - - -
Transit Routes line Transit Group (subtype) 0 0 Bus
1 Light Rail
2 Heavy Rail

Route Name

Route Number

Right-of-Way Width

Route Segment Traffic (vehicles/day)
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Target Data Default | Subtype Subtype
Input Shapefile Type Target Input Attribute Value Value Definition
Transit Stops point Transit Group (subtype) 0 0 Bus
1 Light Rail
2 Heavy Rail
Stop Name - - -
Stop Number 0 - -
Is the Stop a Terminus 0 0 No
1 Yes
Does the Stop Offer Parking 0 0 No
Heavy 1 Yes
Commuter Stop (Peak Hour Service Only) Commuter 0 0 No
Rail Stops| 1 Yes
Number of Passenger Pick-ups During Peak Hour Only 6 - -
Distance to Nearest Central Business District (miles) 5 - -
Distance to Nearest Stop of Same Type (miles) 0.2 - -
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Appendix E
Methodology for Estimating Single-Family Residential Water Use

The methodology used in INDEX to estimate changes in water use for residences is derived from
AWWAREF, 1999 (see References). The method requires calculation of indoor water use based on

usage patterns and outdoor water use based on typical imperviousness, precipitation, and landscaping.

Indoor Water Use

Table E-1 shows estimates based on the average inside uses measured in 1,188 homes in 14 North
American cities including an additional 5% to account for estimated "in place" savings due to existing

conservation.

Outdoor Water Use

Outdoor water use is calculated using the following equation:

AWR = SUM{( A:* St * V * 0.623)

where
AWR is the Annual applied water requirement, in gallons
At is the Area of the parcel under this landscaping, in
square feet
St is the Landscape type multiplier
\% is the estimated applied water requirement for cool

season grasses in a residential setting, in inches per
year for a normal rainfall year

In the equation above, "V" is the estimated applied water requirement for cool season grasses in a
residential setting in inches per year for a normal rainfall year. Values are based on a special 1976
study by the U.S. Department of Agriculture's Soil Conservation Service (now the Natural Resources
Conservation Service) of the irrigation requirements for alfalfa. These were adjusted to reflect
differences in irrigation efficiency and evapo-transpiration requirements. V-values by region are shown
in Table E-2.
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Table E-1
Household End Use of Water (gallons per capita per day)
Without and With Conservation, Potential Savings

End Use Share gcd Share gcd
Toilets 27.70% 20.1 19.30% 9.6
Clothes Washers 20.90% 15.1 21.40% 10.6
Showers 17.30% 12.6 20.10% 10
Faucets 15.30% 111 21.90% 10.8
Leaks 13.80% 10 10.10% 5
Other Domestic 2.10% 1.5 3.10% 1.5
Baths 1.60% 1.2 2.40% 1.2
Dish Washers 1.30% 1 2.00% 1
Inside Total 100% 72.5 100% 49.6
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Table E-2
Estimated Applied Water Requirement by Region

State Sector or Drainage (major city) VvV  |State Sector or Drainage (major city) \Y
IAlabama Prairie (Montgomery) 15.6 |Mississippi Coastal (Biloxi) 20.8
Gulf (Mobile) 10.4 Southwest (Vicksburg) 24.7
Arizona Northeast (Flagstaff) 31.2 |Missouri Northeast Prairie (St. Louis) 23.4
South Central (Phoenix) 76.7 Northwest Prairie (Kansas City) 19.5
Southeast (Tucson) 71.5 [Montana Western (Missoula) 20.8
IArkansas Central (Little Rock) 19.5 |Nebraska East Central (Omaha) 26.0
California North Coast Drainage (Eureka) 27.3 |Nevada Northwestern (Reno) 36.4
Sacramento Drainage (Sacramento) 39.0 Extreme Southern (Las Vegas) 55.9
Central Coast Drainage (San Francisco) 27.3 |[New Hampshire Southern (Concord) 14.3
South Coast Drainage (Los Angeles) 62.4 |New Jersey Northern (Newark) 13.0
Colorado Platte Drainage Basin (Denver) 28.6 [New Mexico Northern Mountains (Santa Fe) 31.2
Connecticut Central Coastal (Hartford) 14.3 Central Valley (Albuquerque) 39.0
Delaware Northern (Wilmington) 20.8 |[New York Coastal (New York) 14.3
Florida North (Jacksonville) 36.4 Great Lakes (Buffalo) 13.0
South Central (Tampa) 36.4 |North Carolina Southern Mountains (Asheville) 14.3
Lower East Coast (Ft. Lauderdale) 33.8 Central Piedmont (Raleigh) 24.7
Georgia (Entire State) 29.9 |North Dakota South Central (Bismark) 19.5
Idaho Southwestern Valleys (Boise) 35.1 [Ohio Northeast (Cleveland) 18.2
Ilinois Northeast (Chicago) 19.5 Southwest (Dayton) 20.8
West Southwest (Springfield) 22.1 |Oklahoma Central (Oklahoma City) 26.0
Indiana Central (Indianapolis) 20.8 |[Oregon Willamette Valley (Portland) 24.7
lowa Central (Des Moines) 20.8 [Pennsylvania Southeastern Piedmont (Philadelphia) 13.0
Kansas Northeast (Kansas City) 23.4 |Rhode Island (Entire State) 14.3
South Central (Wichita) 18.2 |[South Carolina Southern (Charleston) 24.7
Kentucky Central (Louisville) 23.4 |[South Dakota Southeast (Sioux Falls) 24.7
Louisiana Southeast (New Orleans) 20.8 |[Tennessee Western (Memphis) 221
Maine Coastal (Portland) 11.7 |[Texas North Central (Dallas) 37.7
Maryland Northern Central (Baltimore) 20.8 South Central (San Antonio) 49.4
Massachusetts  Coastal (Boston) 16.9 Upper Coast (Houston) 28.6
Michigan Southeast Lower (Detroit) 14.3 |[Utah North Central (Salt Lake City) 31.2
Minnesota East Central (Minneapolis) 10.4 ermont Northeast (Montpelier) 14.3
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Table E-2 Continued

State Sector or Drainage (major city) V State Sector or Drainage (major city) V
\Virginia Eastern Piedmont (Richmond) 13.0 | West Virginia Southwestern (Charleston) 13.0
Washington Puget Sound Lowland (Seattle) 19.5 | Wisconsin Southeast (Milwaukee) 11.7

Wyoming Platte Drainage (Cheyenne) 23.4

Note: "V" is the estimated applied water requirement for cool season grasses in a residential
setting in inches per year for a normal rainfall year. Values are based on a special 1976 study
by the U.S. Department of Agricultures Soil Conservation Service (now the Natural
Resources Conservation Service) on the irrigation requirements for alfalfa. These were
adjusted to reflect differences in irrigation efficiency and evapotranspiration requirements.
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In the equation above, "S" is the ratio of the applied water requirement (AWR) of the landscape type

noted to the AWR for cool season grasses. It is assumed water is applied by sprinkler, except for

shrubs and trees which are assumed to be irrigated by drip or by hand. Table E-3 shows these

values.

The annual applied water requirement for each landscaped area by type is added up to find the total

AWR for the parcel.

Total Water Use

Total water use is calculated using the following equation:

Total Household Water Use:

HWU = GCD + (AWR /(365 *R))

where
HWU
GCD
AWR

References

is the Household water use, in gal/capita/day is
the Indoor water use, in gal/capita/day is the
Annual applied water requirement is the

Residents of the parcel

American Water Works Association Research Foundation, 1999. Residential End Uses of Water.

United States Department of Agriculture, 1986. Soil Conservation Service, Urban Hydrology for Small
Watersheds, Technical Release 55.

504/300

127

April 2007



INDEX PlanBuilder

Indicator Dictionary

Table E-3

Basic Landscape Types

and Corresponding "S" Factor

Cool season grasses (a) 1.00
Warm season grasses (b) 0.70

Average of grasses 0.85
Ground covers 0.50
Shrubs and trees 0.20
(a) Kentucky bluegrass, rye, tall fescue, red

fescue, etc.
(b) Bermuda, Zoysia.
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GEODATABASE OBJECT CLASS SUMMARY

ObjectClass Summary

Appendix F

ObjectClass Name (Base Case) Type Geometry Subtype
InBicycleRoutesO FeatureClass |Polyline -
InCaseBdCordond FeatureClass |Polyline -
InPedRoutesO FeatureClass |Polyline -
InPedSetbacks) FeatureClass |Polyline -
Arterial
Collector
InStreetCLO FeatureClass |Polyline Freeway
Local
NoRightOfWay
Bus
InTransitRoutesO FeatureClass |Polyline Heavy Rail
Light Rail
N/A
ptBusinesses0 FeatureClass |Point Othe_r
Retail
Service
Multi Family
ptDwellings0 FeatureClass |Point N/A
Single Family
(undefined)
ptPedStops) FeatureClass |Point Destination
Origin
(Undefined)
. . Amenit
ptPointsOfinterest FeatureClass |Point CentraIyNo da
Key Feature
ptTrafficDevicesO FeatureClass |Point -
Bus
ptTransitStops0 FeatureClass |Point Heavy Rail
Light Rail
pyCaseBd0 FeatureClass |Polygon -
pyCaseBdSubAreal FeatureClass |Polygon -
pyDemographics0 FeatureClass |Polygon -
pyFloodplainsO FeatureClass |Polygon -
pylLandUsesO FeatureClass |Polygon -
Open Space
Park
pylLandUsesSupplementary0 FeatureClass |Polygon Parking
acant
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pyOpenSpaceGridd FeatureClass |Polygen
pyPlannedDesignations0 FeatureClass |Polygon
pySchoolAreas0 FeatureClass |Polygon
pySlopes0 FeatureClass |Polygon
pySoilsO FeatureClass [Polygon
pyStormwaterBMPs0 FeatureClass |Polygon
pyUseMixGrid0 FeatureClass |Polygon
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InBicycleRoutes0

Alias Bicycle Routes
Dataset Type FeatureClass

FeatureType Simple

Geometry:Polyline

Average Number of Points:0
Has M:No

Has Z:No

Grid Size: 1000

Field Name Alias Type Precn. Scale Length Edit Null Req. 'Ii:)it:(n;gln
OBJECTID OBJECTID oID 0 0 4 Noe No Yes No
SHAPE SHAPE Geometry 0O 0 0 Yes No Yes No
Context1 Context 1 String 0 0 255 Yes Yes No No
Context2 Context 2 String 0 0 255 Yes Yes No No
Context3 Context 3 String 0 0 255 Yes Yes No No
Subtype Name Default Value Domain

(=0) [Default]

Index Name [Ascending [Unique [Fields

[FDC_OBJECTID Yes [Yes [OBJECTID

[SHAPE_INDEX [Yes [Yes [sSHAPE
InCaseBdCordon0

Alias Case Boundary Cordon Geometry:Polyline

Average Number of Points:0
Dataset Type FeatureClass Has M:No
f Has Z:No

FeatureType Simple Grid Size:1000

Field Name Alias Type Precn. Scale Length Edit Null Req. Ei?(?dam
OBJECTID OBJECTID oID 0 0 4 No No Yes No
SHAPE SHAPE Geometry 0 0 0 Yes No Yes No
IND_42 External Street Connectivity Double 0 0 8 Yes No No No
IND_APPLICABLE Indicator Score Applicable ﬁ:‘:ggr 0o o0 2 Yes No No No
Subtype Name Default Value Domain

(=0) [Default]

IND_42 -999 IndScore Dfit DAit

IND_APPLICABLE -1 Bool Dup Dfit

Index Name Ascending Unique [Fields

FDO_OBJECTID Yes es OBJECTID

ISHAPE_INDEX Yes es ISHAPE
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InPedRoutes0

Alias Pedestrian Routes
Dataset Type FeatureClass

FeatureType Simple

Geometry:Polyline

Average Number of Points:0
Has M:No

Has Z:No

Grid Size: 1000

Field Name Alias Type Precn. Scale Length Edit Null Req. 'Ii:)it:(n;gln
OBJECTID OBJECTID oID 0 0 4 Noe No Yes No
SHAPE SHAPE Geometry 0O 0 0 Yes No Yes No
Context1 Context 1 String 0 0 255 Yes Yes No No
Context2 Context 2 String 0 0 255 Yes Yes No No
Context3 Context 3 String 0 0 255 Yes Yes No No
Enabled Enabled Sl 0 0 2  Yes Yes Yes Yes
Integer

Subtype Name Default Value Domain
(=0) [Default]
Enabled 1 Enabled Domain
Index Name \Ascending Unique Fields
FDO_OBJECTID Yes es OBJECTID
SHAPE_INDEX [Yes es SHAPE
InPedSetbacks0
Alias Pedestrian Setback Lines Geometry:Polyline

Average Number of Points:0
Dataset Type FeatureClass Has M:No

: Has Z:No

FeatureType Simple Grid Size:1000
Field Name Alias Type Precn. Scale Length Edit Null Req. 'Ii:)it:(n;gln
OBJECTID OBJECTID oID 0 0 4 Noe No Yes No
SHAPE SHAPE Geometry 0O 0 0 Yes No Yes No
SetbackDistance Setback Distance (ft.) Double 0 0 8 Yes No No No
Context1 Context 1 String 0 0 255 Yes Yes No No
Context2 Context 2 String 0 0 255 Yes Yes No No
Context3 Context 3 String 0 0 255 Yes Yes No No
IND_51 Pedestrian Setback Double 0 0 8 Yes No No No
IND_APPLICABLE Indicator Score Applicable ﬁ::ezller 0 0 2 Yes No No No
Subtype Name Default Value Domain
(=0) [Default]
SetbackDistance 0] AvgPer Dup WAwvg
IND_51 -999 IndScore Dfit Dfit
IND_APPLICABLE 0] Bool Dup Dfit
Index Name \Ascending Unique Fields
FDO_OBJECTID Yes es OBJECTID
SHAPE_INDEX [Yes es SHAPE
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InStreetCLO

Alias

FeatureType

Field Name

OBJECTID
SHAPE
StreetGroupID
Street\Width
Sidewalkwidth
SidewalkPercent
RightOfWwWayWidth
Context1
Context2
Context3
Context4
Context5
Contexts
IND_47

IND_48

IND_61

IND_APPLICABLE
IND_DirtyLUT

Enabled

Subtype Name

Street Centerlines
Dataset Type FeatureClass

Simple

Geometry:Polyline

Average Number of Points:0
Has M:No
Has Z:No
Grid Size:1000

Alias

OBJECTID

SHAPE

Street Group (subtype)

Street Width (ft.)

Sidewalk Width (ft.)

Percent of Segment with Sidewalks
Right-of-Way Width (ft.)
Context 1

Context 2

Context 3

Context 4

Context 5

Context 6

Pedestrian Network Coverage
Pedestrian Crossing Distance
Street Segment Length

Indicator Score Applicable
Land-Use Topology Dirty

Enabled

Default Value

NoRightOfWay (StreetGrouplD=0) [Default]

StreetWidth
Sidewalkwidth
SidewalkPercent
RightOfWayWidth
IND_47

IND_48

IND_61
IND_APPLICABLE
IND_DirtyLUT
Enabled

Local (StreetGrouplD=1)

StreetWidth
Sidewalkwidth
SidewalkPercent
RightOfway\Width
IND_47

IND_48

IND_61
IND_APPLICABLE
IND_DirtyLUT
Enabled

Collector (StreetGrouplD=2)

StreetWidth
Sidewalkwidth
SidewalkPercent
RightOfway\Width
IND_47

IND_48

504/300
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0

0]

0]
-989
-999
-989

5

36

100
44

-999
-999
-999

-1

44

100
54
-999
-999
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Type

olD
Geometry
Integer
Double
Double
Double
Double
String
String
String
String
String
String
Double
Double
Double
Small
Integer
Small
Integer
Small
Integer

Precn. Scale Length Edit

o OO0 OoOOoOOoOOoODOoODCoODOoOOOQOODODOOO

0 4 No

0 0 Yes
0 4 Yes
0 8 Yes
0 8 Yes
0 8 Yes
0 8 Yes
0 255 Yes
0 255 Yes
0 255 Yes
0 255 Yes
0 255 Yes
0 255 Yes
0 8 Yes
0 8 Yes
0 8 Yes
0 2 Yes
0 2 Yes
0 2 Yes

Domain

AvgPer Dup WAwvg
AvgPer Dup WAvg
AvgPer Dup WAvg

AvgPer Dup WhAwvg
IndScore Dflt Dfit

IndScore Dfit Dfit
IndScore Dflt Dfit
Bool Dup Dfit

Bool Dup Dfit
EnabledDomain

AvgPer Dup WAwvg
AvgPer Dup WAvg
AvgPer Dup Wiwvg
AvgPer Dup WifAwvg
IndScore Dfit Dfit
IndScore Dfit Dfit
IndScore Dflt Dfit
Bool Dup Dfit

Bool Dup Dfit
EnabledDomain

AvgPer Dup WAvg
AvgPer Dup Wihwvg
AvgPer Dup Wiiwvg

AvgPer Dup Wivg
IndScore Dfit Dfit
IndScore Dflt Dfit

Null

No
No
No
No
No
No
No
Yes
Yes
Yes
Yes
Yes
Yes
No
No
No

No

No

Yes

Req.

Yes
Yes

Domain
Fixed

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No

Yes
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IND_61 -999 IndScore Dflt Dfit
IND_APPLICABLE 0] Bool Dup Dfit
IND_DirtyLUT | Bool Dup Dfit
Enabled 1 EnabledDomain
Arterial (StreetGrouplD=3)
StreetWidth 68 AvgPer Dup Wivg
Sidewalkwidth [&] AvgPer Dup WWAwvg
SidewalkPercent 100 AvgPer Dup WAwvg
RightOfWayWidth 80 AvgPer Dup WAvg
IND_47 -999 IndScore Dflt Dfit
IND_48 -999 IndScore Dflt Dfit
IND_61 -999 IndScore Dflt Dfit
IND_APPLICABLE 0] Bool Dup Dfit
IND_DirtyLUT =1 Bool Dup Dfit
Enabled 1 EnabledDomain
Freeway (StreetGrouplD=4)
StreetWidth 110 AvgPer Dup Wiiwvg
Sidewalkwidth 0] AvgPer Dup WWAwvg
SidewalkPercent 0] AvgPer Dup WAvg
RightOfWayWidth 210 AvgPer Dup WAvg
IND_47 -999 IndScore Dflt Dfit
IND_48 -999 IndScore Dflt Dfit
IND_61 -999 IndScore Dflt Dfit
IND_APPLICABLE 8] Bool Dup Dfit
IND_DirtyLUT -1 Bool Dup Dfit
Enabled 1 EnabledDomain
Index Name lAscending Unique Fields
FDC_OBJECTID Yes es OBJECTID
SHAPE_INDEX Yes es SHAPE
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InTransitRoutes0

Alias

Transit Routes

Dataset Type FeatureClass

FeatureType Simple

Geometry:Polyline

Average Number of Points:0

Has M:No
Has Z:No
Grid Size:1000

Field Name Alias Type Precn. Scale Length Edit Null Req. 'Ii:)it:(n;gln
OBJECTID OBJECTID oID 0 0 4 No No Yes No
SHAPE SHAPE Geometry 0O 0 0 Yes No Yes No
TransitGroupID Transit Group (subtype) Integer 0 0 4 Yes No No No
RouteNumber Route Number String 0 0 255 Yes No No No
RouteName Route Mame String 0 0 255 Yes No No No
RightOfwayWidth Right-ofWay Width Double 0 0 8 Yes No No No
VehicleCount Route Segment Traffic {vehicles/day) Integer 0 0 4 Yes No No No
Context1 Context 1 String 0 0 255 Yes Yes No No
Context2 Context 2 String 0 0 255 Yes Yes No No
Context3 Context 3 String 0 0 255 Yes Yes No No
IND_46 Transit Service Density Double 0 0 8 Yes No No No
IND_APPLICABLE Indicator Score Applicable ﬁ:‘;;';r 0o o0 2 Yes No No No
IND_DirtyLUT Land-Use Topology Dirty Isma" 0o o0 2 Yes No No No
nteger

Subtype Name Default Value Domain
Bus (TransitGrouplD=0) [Default]
RightOfWay\Width 0] AvgPer Dup Whwvg
VehicleCount 72 Lnalnt Dup WAvg
IND_46 -989 IndScore Dflt Dflt
IND_APPLICABLE 0] Bool Dup Dfit
IND_DirtyLUT 0 Bool Dup Diit
Light Rail (TransitGrouplD=1)
RightOfWayWidth 0 AvgPer Dup WAvg
VehicleCount 140 Lngint Dup WAvg
IND_46 -999 IndScore Dflt Dflt
IND_APPLICABLE 0] Bool Dup Dfit
IND_DirtyLUT -1 Bool Dup Dfit
Heavy Rail (TransitGrouplD=2)
RightOfWayWidth 0] AvgPer Dup WhAwvg
VehicleCount 18 Lngint Dup WAvg
IND_46 -989 IndScore Dflt Dfit
IND_APPLICABLE 0 Bool Dup Diit
IND_DirtyLUT = Bool Dup Diit
Index Name Ascending Unigue Fields
[FDO_OBJECTID [Yes es OBJECTID
[SHAPE_INDEX [Yes [Yes [SHAPE
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ptBusinesses0

Alias Employers
Dataset Type FeatureClass

FeatureType Simple

Field Name

OBJECTID
SHAPE
BusinessGrouplD
BusinessName
BusinessAddress
EmploymentCount
Context1
Context2
Context3

IND_28

IND_56

IND_66

IND_APPLICABLE

Subtype Name
N/A {(BusinessGroupl D=0}

BusinessMame
BusinessAddress

EmploymentCount
IND_56
IND_28
IND_66
IND_APPLICABLE

Alias

OBJECTID

SHAPE

Employment Group (subtype)
Employer Name

Address of Employer Location
Employment Count

Context
Context
Context

Transit Proximity to Employment

1
2
3

Street Route Directness
Transit-Oriented Employment

Density

Indicator Score Applicable

Retail (BusinessGrouplD=1) [Default]

BusinessName
BusinessAddress
EmploymentCount
IND_56

IND_28

IND_66
IND_APPLICABLE
Service (BusinessGrouplD=2)
BusinessMName
BusinessAddress
EmploymentCount
IND_56

IND_28

IND_66
IND_APPLICABLE
Other (BusinessGrouplD=3)
BusinessName
BusinessAddress
EmploymentCount
IND_56

IND_28

IND_66
IND_APPLICABLE

504/300

Default Value

-999
-989
-989
0]

Unknown
Unavailable
0

-999

-999

-999

0]

Unknown
Unavailable
0

-999

-999

-999

0

Unknown
Unavailable
0]

-999

-999

-999

0]

136

Geometry:Point

Average Number of Points:0

Has M:No
Has Z:No
Grid Size:1000

Type

oID
Geometry
Integer
String
String
Double
String
String
String
Double
Double

Double

Small
Integer

Precn. Scale Length Edit Null
0 0 4 No Mo
0 0 0 Yes No
0 0 4 Yes No
0 0 255 Yes No
0 0 255 Yes No
0 0 8 Yes No
0 0 255 Yes Yes
0 0 255 Yes Yes
0 0 255 Yes Yes
0 0 8 Yes No
0 0 8 Yes No
0 0 8 Yes No
0 0 2 Yes No

Domain

CountD GeomRatio Sum

IndScore Dflt Dfit

IndScore Dflt Dfit

IndScore Dflt Dfit

Bool Dup Diit

CountD GeomRatio Sum

IndScore Dflt Dfit

IndScore Dfit Dfit

IndScore Dfit Dfit

Bool Dup Dfit

CountD GeomRatio Sum

IndScore Dflt Dfit

IndScore Dflt Dfit

IndScore Dflt Dfit

Bool Dup Dfit

CountD GeomRatio Sum

IndScore Dflt Dfit
IndScore Dflt Dfit
IndScore Dflt Dfit
Bool Dup Dfit

Req.

Yes
Yes

Domain
Fixed

No
No
No
No
No
No
No
No
No
No
No

No

No
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Index Name lAscending Unique Fields
FDO_OBJECTID Yes es OBJECTID
ISHAPE_INDEX Yes [Yes SHAPE
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ptDwellings0
Alias Dwellings geOme“{;POiEt ¢ Pointe:0
verage Number of Points:

Dataset Type FeatureClass Has M:No

: Has Z:No
FeatureType Simple Grid Size:1000
Field Name Alias Type Precn. Scale Length Edit Null Req. 'Ii:)it:(n;gln
OBJECTID OBJECTID oID 0 0 4 Noe No Yes No
SHAPE SHAPE Geometry 0O 0 0 Yes No Yes No
DwellingGroup|D Dwelling Group (subtype) Integer 0 0 4 Yes No No No
DwellingAddress Address of Dwelling Building String 0 0 255 Yes No No No
Residential Population Residential Population Double 0 0 8 Yes No No No
DwellingUnitCount Dwelling Unit Count Double 0 0 8 Yes No No No
DwellingUnitCountOO Owner-Occupied DwellingUnitCount Double 0 0 8 Yes No No No
StudentCount Student Count Double 0 0 8 Yes No No No
WorkerCount Worker Count Double 0 0 8 Yes No No No
Context1 Context 1 String 0 0 255 Yes Yes No No
Context2 Context 2 String 0 0 255 Yes Yes No No
Context3 Context 3 String 0 0 255 Yes Yes No No
IND_20 Amenities Proximity Double 0 0 8 Yes No No No
IND_23 Transit Proximity to Housing Double 0 0 8 Yes No No No
IND_31 Park Proximity Double 0 0 8 Yes No No No
IND_56 Street Route Directness Double 0 0 8 Yes No No No
IND_65 Transit-Oriented Residential Density Double 0 0 8 Yes No No No
IND_APPLICABLE Indicator Scare Applicable ﬁ;‘;g'gr 0 0 2  Yes No No No
Subtype Name Default Value Domain

N/A (DwellingGrouplD=0)
DwellingAddress -

Residential Population 8] CountD GeomRatio Sum
DwellingUnitCount 8] CountD GeomRatio Sum
DwellingUnitCountOO 0] CountD GeomRatio Sum
StudentCount 0 CountD GeomRatio Sum
WoarkerCount 0] CountD GeomRatio Sum
IND_20 -999 IndScore Dfit DAit
IND_23 -999 IndScore Dfit DAt
IND_31 -999 IndScore Dfit Dfit
IND_56 -999 IndScore Dfit DAit
IND_65 -999 IndScore Dfit DAit
IND_APPLICABLE 0] Bool Dup Dfit

Single Family (DwellingGrouplD=1) [Default]

DwellingAddress Unknown -

Residential Population 0 CountD GeomRatio Sum
DwellingUnitCount 1 CountD GeomRatio Sum
DwellingUnitCountOO 0] CountD GeomRatio Sum
0]
0

StudentCount CountD GeomRatio Sum
WorkerCount CountD GeomRatio Sum
IND_20 -999 IndScore Dflit Diflt
IND_23 -999 IndScore Dfit Diflt
IND_31 -999 IndScore Dfit Diflt
IND_56 -999 IndScore Dflit Dfit
IND_65 -999 IndScore Dflt Dilt
IND_APPLICABLE 0 Bool Dup Diit

Multi Family (DwellingGrouplD=2)

DwellingAddress Unknown -

Residential Population 8] CountD GeomRatio Sum
DwellingUnitCount 2 CountD GeomRatio Sum
DwellingUnitCountOO 0] CountD GeomRatio Sum
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StudentCount 0] CountD GeomRatio Sum
WorkerCount 0] CountD GeomRatio Sum
IND_20 ~HRiG IndScore Dflt Dfit
IND_23 -850 IndScore Dfit Dfit
IND_31 -999 IndScore Dfit Dfit
IND_56 -999 IndScore Dflt Dfit
IND_65 =500 IndScore Dfit Dfit
IND_APPLICABLE 0] Bool Dup Dfit

Index Name lAscending Unique Fields
FDO_OBJECTID Yes es OBJECTID
SHAPE_INDEX Yes es SHAPE
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ptPedStops0

Alias

Pedestrian Stops

Dataset Type FeatureClass

FeatureType Simple

Geometry:Point

Average Number of Points:0
Has M:No

Has Z:No

Grid Size: 1000

Field Name Alias Type Precn. Scale Length Edit Null Req. 'Ii:)it:(n;gln
OBJECTID OBJECTID oID 0 0 4 No No Yes No
SHAPE SHAPE Geometry 0O 0 0 Yes No Yes No
PedStopGrouplD Pedestrian Stop Group (subtype) Integer 0 0 4 Yes No No No
PedAccessibilityVWeight Pedestrian Accessibility Weight Double 0 0 8 Yes No No No
Context1 Context 1 String 0 0 255 Yes Yes No No
Context2 Context 2 String 0 0 255 Yes Yes No No
Context3 Context 3 String 0 0 255 Yes Yes No No
IND_52 Pedestrian Accessibilities Double 0 0 8 Yes No No No
IND_APPLICABLE Indicator Score Applicable ﬁ::ezller 0 0 2 Yes No No No
Subtype Name Default Value Domain

Origin (PedStopGrouplD=0)

PedAccessibilityWeight 1 AvgPer Dup WAvg

IND_52 -999 IndScore Dflt Dflt

IND_APPLICABLE 0] Bool Dup Dfit

Destination (PedStopGrouplD=1)

PedAccessibilityVWeight 1 AvgPer Dup Wihwvg

IND_52 -999 IndScore Dflt Dflt

IND_APPLICABLE 0] Bool Dup Dfit

(undefined) (PedStopGrouplD=2) [Default]

PedAccessibilityVWeight 1 AvgPer Dup Whvg

IND_52 -999 IndScore Dflt Diflt

IND_APPLICABLE 0 Bool Dup Diit

Index Name \Ascending Unique Fields

FDO_OBJECTID [Yes es OBJECTID

SHAPE_INDEX [Yes es SHAPE
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ptPointsOfInterest0

Alias

Points of Interest

Dataset Type FeatureClass

FeatureType Simple

Geometry:Point

Average Number of Points:0

Has M:No
Has Z:No
Grid Size:1000

Field Name Alias Type Precn. Scale Length Edit Null Req. 'Ii:)it:(n;gln
OBJECTID OBJECTID oID 0 0 4 Noe No Yes No
SHAPE SHAPE Geometry 0O 0 0 Yes No Yes No
InterestGrouplD Interest Group (subtype) Integer 0 0 4 Yes No No No
Context1 Context 1 String 0 0 255 Yes Yes No No
Context2 Context 2 String 0 0 255 Yes Yes No No
Context3 Context 3 String 0 0 255 Yes Yes No No
Subtype Name Default Value Domain
(Undefined) (InterestGroupl D=0) [Default]
Amenity (InterestGrouplD=1)
Central Node (InterestGrouplD=2)
Key Feature (InterestGrouplD=3)
Index Name Ascending Unique Fields
FDO_OBJECTID Yes es OBJECTID
SHAPE_INDEX [Yes es SHAPE
ptTrafficDevices0
Alias Traffic Control Devices ieometrﬁpoigt a——
verage Number of Points:

Dataset Type FeatureClass HasM?NO

; Has Z:No
FeatureType Simple Grid Size:1000
Field Name Alias Type Precn. Scale Length Edit Null Req. 'I::)i(:(n;:in
OBJECTID OBJECTID oID 0 0 4 No No Yes No
SHAPE SHAPE Geometry 0 0 0 Yes No Yes No
Context1 Context 1 String 0 0 255 Yes Yes No No
Context2 Context 2 String 0 0 255 Yes Yes No No
Context3 Context 3 String 0 0 255 Yes Yes No No
Subtype Name Default Value Domain
(=0) [Default]
Index Name Ascending Unique Fields
FDO_OBJECTID Yes es OBJECTID
SHAPE_INDEX [Yes es SHAPE
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ptTransitStops0
Alias Transit Stops Geometry: Point )
Average Number of Points:0
Dataset Type FeatureClass Has M:No
. Has Z:No
FeatureType Simple Grid Size:1000
Field Name Alias Type Precn. Scale Length Edit Null Req. 'Ii:)it:(n;gln
OBJECTID OBJECTID oID 0 0 4 No No Yes No
SHAPE SHAPE Geometry 0O 0 0 Yes No Yes No
TransitGroupID Transit Group (subtype) Integer 0 0 4 Yes No No No
StopName Stop Name String 0 0 255 Yes No No No
StopNumber Stop Mumber String 0 0 255 Yes No No No
IsTerminus Is the Stop a Terminus Sl 0 0 2 Yes No No No
Integer
HasParking Does the Stop Offer Parking ﬁ::ezller 0 0 2 Yes No No No
PeakHourServiceOnly Commuter Stop (Peak Hour Service Small 0 0 2 Yes No No No
Only) Integer
PeakHourServiceCount Iimbeiolt assSIRERGigGUps Double 0 0 8 Yes No No No

During Peak Hour
DistanceToNearestCBD Dlskne 2 Faihleeie L el Dowble O O 8  Yes No No No
Business District {miles)

Distance to Nearest Stop of Same

DistanceToNearestStop T ? Double 0 0 8 Yes No No No
ype (miles)

Context1 Context 1 String 0] 0 255 Yes Yes No No

Context2 Context 2 String 0 0 255 Yes Yes No No

Context3 Context 3 String 0 0 255 Yes Yes No No

IND_63 Light Rail Transit Boardings Double 0 0 8 Yes No No No

Subtype Name Default Value Domain

Bus (TransitGrouplD=0) [Default]

IsTerminus 0] Bool Dup Dfit

HasParking 0] Bool Dup Dfit

DistanceToNearestCBD 5 AvgPer Dup Wihwvg

DistanceToNearestStop 02 AvgPer Dup Wifwvg

PeakHourServiceOnly 0] Bool Dup Dfit

PeakHourServiceCount 6 AvgPer Dup WAvg

IND_63 -999 IndScore Dflt Dfit

Light Rail (TransitGrouplD=1})

IsTerminus 8] Bool Dup Dfit

HasParking 0] Bool Dup Dfit

DistanceToNearestCBD 5 AvgPer Dup WAvg

DistanceToNearestStop 2 AvgPer Dup WhAwvg

PeakHourServiceOnly 0] Bool Dup Dfit

PeakHourServiceCount 3 AvgPer Dup Whwvg

IND_63 -999 IndScore Dfit Diflt

Heavy Rail (TransitGrouplD=2)

IsTerminus 0] Bool Dup Dft

HasParking 0 Bool Dup Dfit

DistanceToNearestCBD 5 AvgPer Dup Wiiwvg

DistanceToNearestStop 5 AvgPer Dup WWAvg

PeakHourServiceOnly 0 Bool Dup Dfit

PeakHourServiceCount 1 AvgPer Dup WAvg

IND_63 -989 IndScore Dflt Dflt
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Index Name lAscending Unique Fields
FDO_OBJECTID Yes es OBJECTID
ISHAPE_INDEX Yes [Yes SHAPE
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pyCaseBdO

Alias
FeatureType Simple

Field Name

OBJECTID

SHAPE

Context1

Context2

Context3
RegionalPopulation
RegionalEmployment

NetFiscallmpactOfDevelopment

Affordable SFUnitPrice
UseMixCellSize
OpenSpaceConnectivityCellSize

SuitableSlopePercent

MaximumTheoreticalWalkableDistance

MaximumWalkingSpeed
VYMTHB

VMTNHB

VTHB
VTNHB
Solidvaste

WasteWater

RegionalAccessibility
NOXPerMile
HCPerlile
COPerlMile
CO2PerMile
NOXPerTripEnd
HCPerTripEnd
COPerTripEnd

AppliedWaterRequirement
VehicleEnergylse
AnnualSingleFamilyEnergyUse

AnnualMultiFamilyEnergyUse

TargetPopulation
TargetEmployment
TotalLostPopulation
TotalLostEmployment
BaseStudyGeoDB

Subtype Name
(=0) [Default]

RaninnalPannlatinn

504/300

Case Boundary Area
Dataset Type FeatureClass

Geometry:Polygon

Average Number of Points:0
Has M:No
Has Z:No
Grid Size:1000

Alias

OBJECTID

SHAPE

Context 1

Context 2

Context 3

Regional Population
Regional Employment

Net Fiscal Impact Of Development

(%)

Affordable Single-Family Housing

Unit Price
Use Mix Cell Size (acres)

Open Space Connectivity Cell Size

(acres)

Suitable Slope Percent (Maximumj)

Maximum Theoretical Walkable
Distance (ft.)
Maximum Walking Speed (mph)

Base Case Home Based Vehicle
Miles Travelled (miles/capita/day)

Base Case Non-Home Based
Vehicle Miles Travelled
(miles/capita/day)

Base Case Home Based Vehicle

Trips (tripsfcapita/day)

Base Case Non-Home Based
Vehicle Trips (tripsfcapita/day)
Municipal Solid VWaste Disposed
{pounds/capita/day)

Waste Water Produced
(gallons/capita/day)

Regional Accessibility

NOX Emissions (g/mile)

HC Emissions {g/mile)

CO Emissions (g/mile)

CO2 Emissions (g/mile)

NOX Emissions (gitrip end)
HC Emissions (g/trip end)

CO Emissions (gftrip end)

Applied Water Requirement
{inchesfyear)

Vehicle Energy Use (MMBtu/VMT)
Annual Single-Family Energy Use

(MMBtu/DU)
Annual Multi-Family Energy Use
(MMBtu/DU)

Target Control Total Population

Target Control Total Employment

Total Lost Population
Total Lost Employment

Type

oID
Geometry
String
String
String
Integer
Integer

Double

Double
Double
Double
Double
Double
Double
Double

Double

Double
Double
Double

Double

Double
Double
Double
Double
Double
Double
Double
Double

Double
Double

Integer

Integer

Integer
Integer
Integer
Integer

FilePath to Base Case Study GeoDB String

Default Value

n

144

Precn. Scale Length Edit

o OO0 o000 00

o o o o o o o

o 0O o ooooooOooOoOoOO0O O

oo oo O0 O

0 4 No

0 Yes
255 Yes
255 Yes
255 Yes
4 Yes
Yes

o OO oo oo
=

0o

Yes

Yes
Yes
Yes
Yes
Yes

Yes

o o o o o o o
0o @ @ m ¢ 0 o

Yes

Yes

Yes

Yes

Yes

Yes

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes

Yes

o 0O 0o ooooooOooOoo0 O
& O (0 0 00 om®O0wO0mCwCmo

Yes

Yes

Yes
Yes
Yes
Yes
Yes

oo ocoo O
L i S

255

Domain

rnnt QanmBPatin Qom

Null

No
No
Yes
Yes
Yes
No
No

No

No
No
No
No
No
No
No

No

No

No

No

No

No
No
No
No
No
No
No
No

No
No
No

No

No
No
No
No
Yes

Req.

Yes
Yes

Domain
Fixed

No
No
No
No
No
No
No

No

No
No
No
No
No
No
No

No

No
No
No

No

No
No
No
No
No
No
No
No

No
No
No

No

No
No
No
No
No
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INDEX PlanBuilder Indicator Dictionary

RegionalEmployment 0] Count GeomRatio Sum
NetFiscallmpactOfDevelopment 0] AvgPer Dup Whwvg
UseMixCellSize 05 AvgPer Dup Whvg
OpenSpaceConnectivityCellSize 0.5 AvgPer Dup WAvg
SuitableSlopePercent 12 Pct Dup WAvg
MaximumTheoreticalWalkableDistance 1320 AvgPer Dup Wivg
MaximumWalkingSpeed &b AvgPer Dup WWAwvg
VMTHB 25 AvaPer Dup WAvg
VMTNHB 5 AvgPer Dup WAvg
VTHB 5 AvgPer Dup WhAwvg
YTNHB 1 AvgPer Dup Whwvg
Solidvaste 249 AvgPer Dup Whwvg
WasteWater 60 AvgPer Dup Whvg
RegionalAccessibility 30 AvgPer Dup Whvg
NOXPerMile 1.7 AvgPer Dup WAvg
HCPerlile &5 AvgPer Dup Wifwg
COPerlile 25 5 AvgPer Dup Wiiwvg
CO2PerMile 453.6 AvgPer Dup WWAwvg
NOXPerTripEnd 0 AvgPer Dup WAvg
HCPerTripEnd 8] AvgPer Dup WAvg
COPerTripEnd 0] AvgPer Dup WhAwvg
Affordable SFUnitPrice 8] AvgPer Dup Whwvg
AppliedWaterRequirement 221 AvgPer Dup Whwvg
VehicleEnergyUse 50 AvgPer Dup WhAwvg
AnnualSingleFamilyEnergyUse 30 Count GeomRatio Sum
AnnualMultiFamilyEnergyUse 20 Count GeomRatio Sum
TargetPopulation 0] Count GeomRatio Sum
TargetEmployment 0] Count GeomRatio Sum
TotalLostPopulation 0] Count GeomRatio Sum
TotalLostEmployment 0 Count GeomRatio Sum
Index Name [Ascending [Unique [Fields
FDO_OBJECTID [Yes es OBJECTID
SHAPE_INDEX [Yes es SHAPE
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pyCaseBdSubArea0
Alias Case Boundary Sub Areas Geometry:Polygon
Average Number of Points:0
Dataset Type FeatureClass Has M:No
: Has Z:No
FeatureType Simple Grid Size:1000
Field Name Alias Type Precn. Scale Length Edit Null Req. 'Ii:)it:(n;gln
OBJECTID OBJECTID oID 0 0 4 Noe No Yes No
SHAPE SHAPE Geometry 0O 0 0 Yes No Yes No
Context1 Context 1 String 0 0 255 Yes Yes No No
Context2 Context 2 String 0 0 255 Yes Yes No No
Context3 Context 3 String 0 0 255 Yes Yes No No
RegionalPopulation Regional Population Integer 0 0 4 Yes No No No
RegionalEmployment Regional Employment Integer 0 0 4 Yes No No No
NetFiscallmpactOfDevelopment E\gt Pl 2 iE BECe/ g Double 0 0 8 Yes No No No
AffordableSFUnitPrice G‘:ft’rgﬁg': Single-Family Housing - 1,110 0 0o 8 Yes No No No
UseMixCellSize Use Mix Cell Size (acres) Double 0 0 8 Yes No No No
OpenSpaceConnectivityCellSize E)a;;cregs)Space SCana Gl s Double 0 0 8 Yes No No No
SuitableSlopePercent Suitable Slope Percent (Maximum) Double 0 0 8 Yes No No No
MaximumTheoreticalWalkableDistance M_a)ﬂmum Uil el Double 0 0 8 Yes No No No
Distance (ft.)
MaximumWalkingSpeed Maximum Walking Speed (mph) Double 0 0 8 Yes No No No
VMTHB Base Case Home Based Vehicle Double 0 0 8 Yes No No No

Miles Travelled (miles/capita/day)

Base Case Non-Home Based

VMTNHB Vehicle Miles Travelled Double 0 0 8 Yes No No No
(miles/capita/day)
Base Case Home Based Vehicle

VTHB Trips (tripsfcapita/day) Double 0 0 8 Yes No No No
Base Case Non-Home Based

WThEE Vehicle Trips (trips/capita/day) Bigigls g o 8 Yex bol hlo Ho

SolidWaste Municipal Selid Waste Disposed  pojpe: @0 @ B es Moo No  No
(pounds/capita/day)

WasteVVater e Wate_r e osd Double 0 0 8 Yes No No No
(gallons/capita/day)

RegionalAccessibility Regional Accessibility Double 0 0 8 Yes No No No

NOXPerMile NOX Emissions (g/mile) Double 0 0 8 Yes No No No

HCPerlile HC Emissions {g/mile) Double 0 0 8 Yes No No No

COPerlMile CO Emissions (g/mile) Double 0] 0 8 Yes No No No

CO2PerMile CO2 Emissions (g/mile) Double 0 0 8 Yes No No No

NOXPerTripEnd NOX Emissions (gitrip end) Double 0 0 8 Yes No No No

HCPerTripEnd HC Emissions (g/trip end) Double 0 0 8 Yes No No No

COPerTripEnd CO Emissions (gftrip end) Double 0 0 8 Yes No No No

AppliedWaterRequirement P_\pplled s BRE i Double 0 0 8 Yes No No No
(inchesfyear)

VehicleEnergylse Vehicle Energy Use (MMBIU/VMT) Double 0 0 8 Yes No No No

. ; Annual Single-Family Energy Use
AnnualSingleFamilyEnergyUse (MMBtw/DU) Integer 0 0 4 Yes No No No
: ; Annual Multi-Family Energy Use

AnnualMultiFamilyEnergyUse (MMBtu/DU) Integer 0] 0 4 Yes No No No

TargetPopulation Target Control Total Papulation Integer 0 0 4 Yes No No No

TargetEmployment Target Control Total Employment Integer 0 0 4 Yes No No No

TotalLostPopulation Total Lost Population Integer 0 0 4 Yes No No No

TotalLostEmployment Total Lost Employment Integer 0 0 4 Yes No No No

IsDirty Requires Indicator Refresh | 0 0 2 Yes No No No

Integer
LandUsePopulation Total Land Use Population Integer 0 0 4 Yes No No No
; ; Total Land Use Dwelling Units
LandUseDwellingUnits (SF+MF) Integer 0 0 4 Yes No No No
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Indicator Dictionary

LandUseDwellingUnitsSF Total Land Use SF Dwelling Units  Integer 0] 0 4 Yes No No No
LandUseDwellingUnitsMF Total Land Use MF Dwelling Units  Integer 0 0 4 Yes No No No
LandUseEmployment Total Land Use Employment Integer 0 0 4 Yes No No No
LandUseAcres Total Land Use Acres Integer 0 0 4 Yes No No No
Subtype Name Default Value Domain
(=0) [Default]
RegionalPopulation 0] Count GeomRatio Sum
RegionalEmployment 0 Count GeomRatio Sum
NetFiscallmpactOfDevelopment 8] AvgPer Dup Whwvg
UseMixCellSize 0.5 AvgPer Dup WAvg
OpenSpaceConnectivityCellSize 05 AvgPer Dup Wifwvg
SuitableSlopePercent 12 Pct Dup WAvg
MaximumTheoreticalfalkableDistance 1320 AvgPer Dup WAvg
MaximumWalkingSpeed 35 AvgPer Dup WhAwvg
VMTHB 25 AvgPer Dup WAvg
VMTNHB 5 AvgPer Dup WWAwvg
VTHB 5 AvgPer Dup WAvg
VTNHB 1 AvgPer Dup WAvg
SolidWaste 2.49 AvgPer Dup WWAwvg
WasteV\ater 60 AvaPer Dup WAvg
RegionalAccessibility 30 AvgPer Dup Whwvg
NOXPerMile 1.7 AvgPer Dup WWAvg
HCPerllile 33 AvgPer Dup WAvg
COPerlMile 25.5 AvgPer Dup WAwvg
CO2PerMile 453.6 AvgPer Dup WAvg
NOXPerTripEnd 0] AvgPer Dup WWAwvg
HCPerTripEnd 0 AvgPer Dup WAvg
COPerTripEnd 0 AvgPer Dup WAvg
AffordableSFUnitPrice 0] AvgPer Dup WAvg
AppliedWaterRequirement 221 AvgPer Dup Whwvg
VehicleEnergylUse 50 AvgPer Dup Wihwvg
AnnualSingleFamilyEnergyUse 30 Count GeomRatio Sum
AnnualMultiFamilyEnergyUse 20 Count GeomRatio Sum
TargetPopulation 0 Count GeomRatio Sum
TargetEmployment 0 Count GeomRatio Sum
TotalLostPopulation 0] Count GeomRatio Sum
TotalLostEmployment 0] Count GeomRatio Sum
IsDirty 1 Bool Dup Dfit
LandUsePopulation 1 Count GeomRatio Sum
LandUseDwellingUnits 1 Count GeomRatio Sum
LandUseDwellingUnitsSF 1 Count GeomRatio Sum
LandUseDwellingUnitsMF 1 Count GeomRatio Sum
LandUseEmployment 1 Count GeomRatio Sum
LandUseAcres 1 Count GeomRatio Sum
Index Name Ascending Unigue [Fields
FDO_OBJECTID Yes es OBJECTID
ISHAPE_INDEX [Yes es ISHAPE
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Indicator Dictionary

pyDemographics0

Alias

FeatureType Simple

Area Demographic Data
Dataset Type FeatureClass

Geometry:Polygon

Average Number of Points:0
Has M:No
Has Z:No
Grid Size:1000

Field Name Alias Type Precn. Scale Length Edit Null Req. 'Ii:)it:(n;gln
OBJECTID OBJECTID olD 0 0 4 No Mo Yes No
SHAPE SHAPE Geometry 0O 0 0 Yes No Yes No
ResidentialPopulation Residential Population Double 0 0 8 Yes Yes No No
DwellingUnitCount Dwelling Unit Count Double 0 0 8 Yes No No No
DwellingUnitCountOO gzvlj‘:tr'o‘m”p'ed Bwelling Hrk Double 0 0 8 Yes No No No
StudentCount Student Count Double 0 0 8 Yes No No No
WorkerCount Worker Count Double 0 0 8 Yes No No No
AverageHouseholdincome Average Household Income ($/yr) Double 0 0 8 Yes No No No
EmploymentCount Employment Count Double 0 0 8 Yes No No No
GroupQuartersPop Population in Group Quarters Double 0 0 8 Yes No No No
Context1 Context 1 String 0] 0 255 Yes Yes No No
Context2 Context 2 String 0 0 255 Yes Yes No No
Context3 Context 3 String 0 0 255 Yes Yes No No
Subtype Name Default Value Domain
(=0) [Default]
Residential Population 0] CountD GeomRatio Sum
DwellingUnitCount 0] CountD GeomRatio Sum
DwellingUnitCountOO 8] CountD GeomRatio Sum
StudentCount 0] CountD GeomRatio Sum
WorkerCount 0] CountD GeomRatio Sum
AverageHouseholdincome 0] AvgPer Dup Whvg
EmploymentCount 0 CountD GeomRatio Sum
GroupQuartersPop 0] CountD GeomRatio Sum
Index Name \Ascending Unique Fields
FDO_OBJECTID Yes es OBJECTID
SHAPE_INDEX Yes es SHAPE
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Indicator Dictionary

pyFloodplains0

Alias Floodplains
Dataset Type FeatureClass

FeatureType Simple

Geometry:Polygon

Average Number of Points:0

Has M:No
Has Z:No
Grid Size:1000

Field Name Alias Type Precn. Scale Length Edit Null Req. 'Ii:)it:(n;gln
OBJECTID OBJECTID oID 0 0 4 No No Yes No
SHAPE SHAPE Geometry 0O 0 0 Yes No Yes No
Context1 Context 1 String 0 0 255 Yes Yes No No
Context2 Context 2 String 0 0 255 Yes Yes No No
Context3 Context 3 String 0 0 255 Yes Yes No No
Subtype Name Default Value Domain
(=0) [Default]
Index Name [Ascending [Unique [Fields
[FDC_OBJECTID Yes [Yes [OBJECTID
[SHAPE_INDEX [Yes [Yes [sSHAPE
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Indicator Dictionary

pyLandUses0O

Alias Land Uses

Dataset Type FeatureClass

FeatureType Simple

Field Name

OBJECTID
SHAPE
LandUseGrouplD
LandUseGroup
LandUseTypelD
LandUseType

IsDevelopable

ResidentialFloorArea
CommercialFloorArea
TotalAssessedValue

TSS

Phosphates

Nitrogen

AvglmpPercent
PerviousCoverTypelD
LandscapeTypeWWaterlUseFactor
RequiredParkingSpaces
DwellingGroup|D

DwellingGroup

Residential Population
DwellingUnitCount

DwellingUnitCountQO

StudentCount
WorkerCount
AverageHouseholdincome
IndoorWaterUse
BusinessGrouplD
BusinessGroup
EmploymentCount
Context1

Context2
Context3
Context4
Context5
Contextt

IND_APPLICABLE

IND_DirtyLUT

CaseBdSubArealD
Externall D

Subtype Name

(=0) [Default]
LandUseGrouplD
LandUseGroup
LandUseTypelD
LandUseType
IsDevelopable
ResidentialFloorArea

504/300

Geometry:Polygon

Average Number of Points:0
Has M:No
Has Z:No
Grid Size:1000

Alias

OBJECTID
SHAPE

Land-Use Group ID
Land-Use Group
Land-Use Type ID
Land-Use Type

Can Be Developed

Residential Floor Area (sqft)
Employment Floor Area (sqft)
Total Assessed Value ($)

Total Suspended Solids in Runoff
(/L)

Phosphates in Runoff (mg/L}
Nitrogen in Runoff (mg/L)
Average Percent Impervious
Pervious Cover Type ID
Landscape Type Water Use Factor
Required Parking Spaces
Dwelling Group 1D

Dwelling Group

Residential Population

Dwelling Unit Count

Owner-Occupied Dwelling Unit
Count

Student Count

Worlcer Count

Average Household Income ($/yr)
Indoor Water Use (gal/day)
Employment Group 1D
Employment Group
Employment Count
Context 1

Context 2

Context 3

Context 4

Context 5

Feature Notes

Indicator Score Applicable

Land-Use Topology Dirty

CaseBd SubArea OBJECTID
External Land Use ID

Default Value

0]
Vacant
1
Custom
1
0

150

Type

olD
Geometry
Integer
String
Integer
String
Small
Integer
Double
Double
Double

Double

Double
Double
Double
Integer
Double
Double
Integer
String

Double
Double

Double

Double
Double
Double
Double
Integer
String
Double
String
String
String
String
String
String
Small
Integer
Small
Integer
Integer
Integer

Precn. Scale Length Edit

O OO0 OO OoOODOODOCOO0O0 O COCQCOOODODOOO O OO O OO0 O0OO

(=)

o o

0 4 No

0 0 Yes
0 4 Yes
0 255 Yes
0 4 Yes
0 255 Yes
0 2 Yes
0 4 Yes
0 4 Yes
0 4 Yes
0 8 Yes
0 8 Yes
0 8 Yes
0 8 Yes
0 4 Yes
0 8 Yes
0 8 Yes
0 4 Yes
0 255 Yes
0 8 Yes
0 8 Yes
0 8 Yes
0 8 Yes
0 8 Yes
0 8 Yes
0 8 Yes
0 4 Yes
0 255 Yes
0 8 Yes
0 255 Yes
0 255 Yes
0 255 Yes
0 255 Yes
0 255 Yes
0 255 Yes
0 2 Yes
0 2 Yes
0 4 Yes
0 4 Yes

Domain

Null

No
No
No
Yes
No
No

Yes

No
No
No

No

No
No
No
No
No
No
No
No
No
No

No

No
No
No
No
No
No
No
Yes
Yes
Yes
Yes
Yes
Yes

No

No

No
No

Req.

Yes
Yes
No
No
No

No

No
No
No

No
No
No
No
No
No
No
No
No
No

No

No
No
No
No
No
No
No
No
No
No
No
No
No

No

No
No

LandUseGrouplD Dup Custom

IDs Dup Dftt

Bool Dup Dfit

CountD GeomRatio Sum

Domain
Fixed

No
No
No
No
No
No

No

No
No
No

No

No
No
No
No
No
No
No
No
No
No

No

No
No
No
No
No
No
No
No
No
No
No
No
No

No

No

No
No
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Indicator Dictionary

CommercialFloorArea 0] CountD GeomRatio Sum
TotalAssessedValue 0] CountD GeomRatio Sum
TSS 0] AvgPer Dup Whvg
Phosphates 0 AvgPer Dup WAvg
Nitrogen 0 AvgPer Dup WAvg
AvglmpPercent 0 Pct Dup WhAvg
PerviousCoverTypelD 2 1Ds Dup Dftt
LandscapeTypeWaterUseFactor 1 AvgPer Dup WAvg
RequiredParkingSpaces 0 AvgPer Dup WAvg
DwellingGroup|D 0] IDs Dup Dftt
DwellingGroup NfA -
Residential Population 0] CountD GeomRatio Sum
DwellingUnitCount 0] CountD GeomRatio Sum
DwellingUnitCountOO 0] CountD GeomRatio Sum
StudentCount 0] CountD GeomRatio Sum
WorkerCount 0] CountD GeomRatio Sum
AverageHouseholdincome 0] AvgPer Dup Wiiwvg
IndoorWaterUse 0] AvgPer Dup WWAwvg
BusinessGrouplD 0 IDs Dup Dfit
BusinessGroup N/A -
EmploymentCount 0] CountD GeomRatio Sum
IND_APPLICABLE 0] Bool Dup Dfit
IND_DirtyLUT -1 Bool Dup Dfit
CaseBdSubArealD 8] IDs Dup Dftt
Externall D 0] IDs Dup Dftt
Index Name Ascending Unigue [Fields
FDO_OBJECTID Yes es OBJECTID
ISHAPE_INDEX [Yes es ISHAPE
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Indicator Dictionary

pyLandUsesSupplementary0

Alias Supplementary Land Uses
Dataset Type FeatureClass

FeatureType Simple

Geometry:Polygon

Average Number of Points:0

Has M:No
Has Z:No
Grid Size:1000

Field Name Alias Type Precn. Scale Length Edit Null Req. 'Ii:)it:(n;gln
OBJECTID OBJECTID oID 0 0 4 No No Yes No
SHAPE SHAPE Geometry 0O 0 0 Yes No Yes No
LandUseGrouplD Land-Use Group (subtype) Integer 0 0 4 Yes No No No
Context1 Context 1 String 0 0 255 Yes Yes No No
Context2 Context 2 String 0 0 255 Yes Yes No No
Context3 Context 3 String 0 0 255 Yes Yes No No
IND_6 Parking Lot Size Double 0 0 8 Yes No No No
IND_APPLICABLE Indicator Score Applicable ﬁ::ezller 0 0 2 Yes No No No
Subtype Name Default Value Domain
Vacant (LandUseGrouplD=0) [Default]
IND_6 -999 IndScore Dfit Dfit
IND_APPLICABLE 0 Bool Dup Dfit
Open Space (LandUseGrouplD=11)
IND_6 -999 IndScore Dflt Difit
IND_APPLICABLE 0] Bool Dup Dfit
Park (LandUseGrouplD=12)
IND_6 -999 IndScore Dflt Dflt
IND_APPLICABLE 0] Bool Dup Dfit
Parking (LandUseGrouplD=13)
IND_6 -999 IndScore Dflt Diflt
IND_APPLICABLE 0 Bool Dup Diit
Index Name Ascending Unique Fields
FDO_OBJECTID [Yes es OBJECTID
SHAPE_INDEX [Yes es SHAPE
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Indicator Dictionary

pyOpenSpaceGrid0

Alias Open Space Grid
Dataset Type FeatureClass

FeatureType Simple

Geometry:Polygon

Average Number of Points:0

Has M:No
Has Z:No
Grid Size:1000

Field Name Alias Type Precn. Scale Length Edit Null Req. 'Ii:)it:(n;gln
OBJECTID OBJECTID olD 0 0 4 No Mo Yes No
SHAPE SHAPE Geometry 0O 0 0 Yes No Yes No
GRID_ID GRID_ID String 0 0 a0 Yes Yes No No
COL_NUM COL_NUM Integer 0 0 4 Yes Yes No No
ROW_NUM ROW_NUM Integer 0 0 4 Yes Yes No No
LandUseGrouplD LandUseGrouplD Integer 0 0 4 Yes Yes No No
IND_35 Open Space Connectivity Double 0 0 8 Yes No No No
IND_APPLICABLE Indicator Score Applicable ﬁ::ezller 0 0 2 Yes No No No
CaseBdSubArealD CaseBd SubArea OBJECTID Integer 0 0 4 Yes No No No
Subtype Name Default Value Domain
(=0) [Defauit]
IND_35 -999 IndScore Dflt Dfit
IND_APPLICABLE -1 Bool Dup Dfit
CaseBdSubArealD 8] IDs Dup Dftt
Index Name lAscending Unique Fields
FDCO_OBJECTID Yes es OBJECTID
SHAPE_INDEX Yes es SHAPE
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Indicator Dictionary

pyPlannedDesignations0

Alias Planned Land-Use Designations
Dataset Type FeatureClass

FeatureType Simple

Geometry:Polygon

Average Number of Points:0

Has M:No
Has Z:No
Grid Size:1000

Field Name Alias Type Precn. Scale Length Edit Null Req. 'Ii:)it:(n;gln
OBJECTID OBJECTID oID 0 0 4 No No Yes No
SHAPE SHAPE Geometry 0O 0 0 Yes No Yes No
EmploymentConformance Employment Conformance ﬁ]';r:ezl:er 0 2 Yes No No No
ResidentialConformance Residential Conformance ﬁ:;zlgr 0] 0 2 Yes No No No
LandUseTypelD Land-Use Type ID Integer 0 0 4 Yes No No No
LandUseType Land-Use Type String 0 0 255 Yes No No No
Context1 Context 1 String 0 0 255 Yes Yes No No
Context2 Context 2 String 0 0 255 Yes Yes No No
Context3 Context 3 String 0 0 255 Yes Yes No No
Subtype Name Default Value Domain
(=0) [Default]
EmploymentConformance 1 Bool Dup Dfit
Residential Conformance 1 Bool Dup Dfit
LandUseTypelD 1 IDs Dup Dftt
Index Name IAscending Unique Fields
FDO_OBJECTID [Yes es OBJECTID
ISHAPE_INDEX Yes es SHAPE
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Indicator Dictionary

pySchoolAreas0

Alias

School Attendance Areas

Dataset Type FeatureClass

FeatureType Simple

Geometry:Polygon

Average Number of Points:0

Has M:No
Has Z:No
Grid Size:1000

Field Name Alias Type Precn. Scale Length Edit Null Req. 'Ii:)it:(n;gln
OBJECTID OBJECTID OID 0 0 4 No No Yes No
SHAPE SHAPE Geometry 0O 0 0 Yes No Yes No
EnrolimentCapacity Enrollment Capacity Integer 0 0 4 Yes No No No
Context1 Context 1 String 0 0 255 Yes Yes No No
Context2 Context 2 String 0 0 255 Yes Yes No No
Context3 Context 3 String 0 0 255 Yes Yes No No
IND_APPLICABLE Indicator Score Applicable ﬁ;‘;g';r o 0 2 Yes No No No
Subtype Name Default Value Domain
(=0) [Default]
EnrclimentCapacity 0] Count GeomRatio Sum
IND_APPLICABLE 0 Bool Dup Dfit
Index Name Ascending Unique Fields
FDO_OBJECTID Yes es OBJECTID
ISHAPE_INDEX [Yes es SHAPE
pySlopes0
Alias Geometry:Polygon

Average Number of Points:0
Dataset Type FeatureClass HasM?NO

i Has Z:No

FeatureType Simple Grid Size:1000
Field Name Alias Type Precn. Scale Length Edit Null Req. 'Ii:)i(:(n;:m
OBJECTID OBJECTID olD 0 0 4 No No Yes No
SHAPE SHAPE Geometry 0 0 0 Yes No Yes No
SlopePercent Slope Percent Double 0 0 8 Yes No No No
Context1 Context 1 String 0 0 255 Yes Yes No No
Context2 Context 2 String 0 0 255 Yes Yes No No
Context3 Context 3 String 0 0 255 Yes Yes No No
Subtype Name Default Value Domain
(=0) [Default]
SlopePercent 0 Pct Dup WAvg
Index Name Ascending Unique Fields
[FDO_OBJECTID Yes es OBJECTID
[SHAPE_INDEX [Yes [Yes [sHAPE
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Indicator Dictionary

pySoils0

Alias Hydrological Soils
Dataset Type FeatureClass

FeatureType Simple

Geometry:Polygon

Average Number of Points:0

Has M:No
Has Z:No
Grid Size:1000

Field Name Alias Type Precn. Scale Length Edit Null Req. 'Ii:)it:(n;gln
OBJECTID OBJECTID oID 0 0 4 Noe No Yes No
SHAPE SHAPE Geometry 0O 0 0 Yes No Yes No
HydrologicalGroup Hydrological Group String 0 0 255 Yes No No No
TreatAsNonBuildable Treat As Non-Buildable ﬁ;‘;’gr o 0 2 Yes No No No
Context1 Context 1 String 0 0 255 Yes Yes No No
Context2 Context 2 String 0 0 255 Yes Yes No No
Context3 Context 3 String 0 0 255 Yes Yes No No
Subtype Name Default Value Domain
(=0) [Default]
HydrologicalGroup D HydroGroup
TreatAsNonBuildable 0 Bool Dup Diit
Index Name Ascending Unique Fields
FDO_OBJECTID Yes es OBJECTID
SHAPE_INDEX [Yes es SHAPE
pyStormwaterBMPs0
Alias Stormwater Best Management Geometry:Polygon

Practices Average Number of Points:0

Has M:No

Dataset Type FeatureClass Has Z:No
FeatureType Simple StidiSizeliio
Field Name Alias Type Precn. Scale Length Edit Null Req. ?&?:in
OBJECTID OBJECTID oID 0 0 4 No No Yes No
SHAPE SHAPE Geometry 0 0 9] Yes No Yes No
TSSRemovalPet TSS Removal (%) Double 0 0 8 Yes No No No
PhosphateRemoval Pct Phosphate Removal (%) Double 0] 0 8 Yes No No No
NitrogenRemoval Pct Nitrogen Removal (%) Double 0 0 8 Yes No No No
Context1 Context 1 String 0 0 255 Yes Yes No No
Context2 Context 2 String 0 0 255 Yes Yes No No
Context3 Context 3 String 0 0 255 Yes Yes No No
Subtype Name Default Value Domain
(=0) [Default]
TSSRemovalPct 0] Pct Dup Whvg
PhosphateRemoval Pct 0] Pct Dup Whwvg
NitrogenRemoval Pct 0] Pct Dup Whvg
Index Name Ascending Unique Fields
FDO_OBJECTID Yes es OBJECTID
SHAPE_INDEX [Yes es SHAPE
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Indicator Dictionary

pyUseMixGridO

Alias Use Mix Grid
Dataset Type FeatureClass

FeatureType Simple

Geometry:Polygon

Average Number of Points:0

Has M:No
Has Z:No
Grid Size:1000

Field Name Alias Type Precn. Scale Length Edit Null Req. 'Ii:)it:(n;gln
OBJECTID OBJECTID oID 0 0 4 No No Yes No
SHAPE SHAPE Geometry 0O 0 0 Yes No Yes No
GRID_ID GRID_ID String 0 0 50 Yes Yes No No
COL_NUM COL_NUM Integer 0 0 4 Yes Yes No No
ROW_NUM ROW_NUM Integer 0 0 4 Yes Yes No No
LandUseGrouplD LandUseGrouplD Integer 0 0 4 Yes Yes No No
IND_7 Use Mix Double 0 0 8 Yes No No No
IND_APPLICABLE Indicator Score Applicable ﬁ::ezller 0 0 2 Yes No No No
CaseBdSubArealD CaseBd SubArea OBJECTID Integer 0 0 4 Yes No No No
Subtype Name Default Value Domain
(=0) [Default]
IND_7 -999 IndScore Dflt Dfit
IND_APPLICABLE -1 Bool Dup Dfit
CaseBdSubArealD 8] IDs Dup Dftt
Index Name lAscending Unique Fields
FDO_OBJECTID Yes es OBJECTID
ISHAPE_INDEX Yes es SHAPE
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INDEX PlanBuilder Initial Training Exercise

INTRODUCTION

Evaluating a Development Proposal with PlanBuilder

This is an initial training exercise for new users of INDEX PlanBuilder to familiarize them with the tool
by applying it to a typical development proposal review.

The exercise simulates the following sequence of events:

m When a development proposal is submitted to a community planning agency, the surrounding
vicinity is characterized with benchmark or base case indicator scores that describe existing
conditions without the proposal.

[ The vicinity geography is modified to incorporate the proposed development, and the area is
rescored with the same indicators to get scores that reflect the addition of the proposed
development.

] Assuming the development review process allows opportunity for modifying proposals, the
original development concept is modified in an attempt to improve its scores. The vicinity is
rescored with the modified proposal, and results are compared to determine if outcomes have
been improved.

This is an initial exercise only, and new INDEX users must also complete Tutorials 1 through 3 in
their entirety in order to gain a full understanding of INDEX operations and applications.

INDEX PlanBuilder supports all ArcGIS license types (ArcView, ArcEditor, Arcinfo). However
ArcView users are limited in the kinds of indicators they can run, and therefore have reduced data
requirements. This initial training exercise uses a run set that is supported by all ArcGIS license
levels.

505/406 April 2007



INDEX PlanBuilder Initial Training Exercise

RETRIEVE VICNITY BENCHMARK SCORES

Open the Study

To access the INDEX Study, launch the Study Manager by double-clicking the Study Manager icon
located on the desktop.

=)
L
INDE=

PlanBuilder
Study
Manager

Expand the ParcelBased folder structure in the Study Manager window. Select the “Initial_Training”
study and select the Open in ArcMap menu option:

M=

#+" INDEX PlanBuilder 9.2 [ArcGIS License: Arclnfo)

IGENELEE Studies

Cases Indicators

Open In ArcMap
Select fi
CAD| copy inzitratorsky Documentsh
4 EI 4 Move or Rename
= ﬁ F Delete
=11 Spatial Reference
Paint Editor

- ﬂ Tutorial_Studies
Imitial_Training
TutorialZ_Begin - -
&) Tutorialz_Begin A4 View Details >33
Tutarial3_Begin

Tutarial3_Begir_AW

Tutarial3_End
Tutorial3_End &

I FlAM_Template

MASTER_freaBased

MASTER_ParcelBased

About...

3 | » Exit

[\R ootyParcel azed\T utonial_StudiestInitial_Training Mx=D

i
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INDEX PlanBuilder Initial Training Exercise

Opening the study launches an ArcMap session with the INDEX extension loaded:

= ESRI_GIS_Training.MXD () - ArcMap - ArcEditor

Ele Edt View Insert Selection Tools Window Help

DEE& + DBX|o > |$[B2 |2 @O |ewor~ | »|# 7 ok Fscionrons ] | Teaeti | i
- x B
BEz]ros soody I INDEX PlanBuilder x
= B Base Case Studies ¥ | Cases™  [BaseCase >| Indicators™ | Comparisons™ | Help™
®= O Inputs
® O Case Designer Canvases

About INDEX PlanBuilder

“whFEOoFr e Rl TOELNSLP

INDEX PlanBuilder
Planning Support System
TER
| ON
mmm Planners, inc.
I7 vt whon openivg

Display | Source | Selection | Paint Calculatos | _ B =] |

@0
[owm> K4 O~ A-cllam Sl sl 2 ulAv 8 do on|
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INDEX PlanBuilder Initial Training Exercise

Explore the INDEX Design Targets (Vicinity Geography)

The INDEX Design Targets represent the vicinity geography used in each study. To view the design
targets launch the Case Designer toolbar. Select the Cases menu on the INDEX toolbar and Current
Case Designer option, and then select the Case Designer Toolbar option:

Cases™ |Base Case ﬂ Indicators™ Comparisons™ Help~

B Manage...

@~ Setup Current...

Current Case Designer » f- Case Designer Toolbar...
€7 Reset Map Table-of-Contents. .. @ Paint Palette Toobar...
& Feature Inspector...
&' Update Land-Use Topology...
X)) Fiscal Spreadsheet...

You will use the Case Designer toolbar to navigate to design targets (land-use, streets, bus routes,
etc...) to perform editing tasks. Take a moment to explore the Design targets, beginning with Land

Uses:

Case Designer

IQ@ Select Features 'I @ | X7 M | Siat Save Stop

vy Strest Centerlines, Collectar :
oy Strest Centerlines, Arterial =
E Street Centerlines. Freeway

x Street Centerlines, Other

| Transit Foutes, Bus

| Transit Routes, Heavy Rail

[-Jﬂ Transit Routes, Light A ail R
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INDEX PlanBuilder

Initial Training Exercise

Selecting a design target will trigger a rearrangement of the INDEX table of contents (TOC) and the
Land-Use Target Layer or “Canvas” will expand. Notice that existing land-uses are represented in the

TOC:

*=_ TutorialZ.MXD {) - ArcMap - ArcEditor

File Edt View Insert Selection Tools Window Help

Ded& ® -

AT =G

Editor ™

b & = Task [Create New Festure

- £F INDEX Study
= B BasaCase
# O Inputs
= B Case Designer Canvases
# [0 Case Boundary Area Target
+ [ Case Boundary Sublrea Target
= [ Land Uses Targst
= B Case Boundary — Base

Land-Use Type
RES-SF
B RES-MFMOD
B COM-RETAIL
. COM-OFFICE
B IND-LT
2 IND-WRHS
B INST-SCHOOL
- INST-UTILITY
W PARK-PUBLIC
W PARK-PRIVATE
. O5-GENERAL
- OS-UTILITY
AG-GEN
ROW-GENERAL
ROW-UTILITY
VACANT-DEVELOPABLE
VACANT-UNDEVELOPABLE
[0 Street Centeriines Targst
[ Trarsk Rowtes Targst
[ Transk Stops Targst
[ Pedestrian Routes Target
[ Pedestrian Stops Target
[0 Pedestrian Setback Lines Target
O Traffic Control Devices Target
O sicycle Routes Targst
[ Poirts of Inkerest Targst
O Supplementary Land-Uses Target
O Planned Land-Use Designations Ta

— -
>

FHEFE R EE

<

i

-~

HHOH

INDEX PlanBuilder
Studies ¥

Casesv  |Bate Case

Case Designer

whEOXy Bl 463

Display | Source | Selection | Pank Cakculator |
L3

Drawing =

@0 |>w4

=i

H 0= A~ = |6 'I‘D'Bfﬂé'&'i';'

B692392.13 1995960.92 Fest

After exploring the Design Targets, end the edit session by selecting the Stop button on the Case

Designer toolbar:

Case Designer

| #4| Land Uses - Select Features | [ & | 7 ¥ | Start Save
[#] [

Sktop
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INDEX PlanBuilder Initial Training Exercise

Launch the Indicator Results Table
Select the Latest Results option on the Indicators menu:

INDEX PlanBuilder

Studies * | Cases™ |Base Casze j Indicators™ Comparisons™

B mManage Run Sets. .,

L'jK Edit Current Run Set. .,
ﬁ Calculate. ..

(= Latest Resuls., ..

Select Existing Conditions from the Select Cases dialog:

select Cases x|

Select one or more Cazes.

Cazex

E xizting Conditionz
Fropozed Development
todified Propozal

ak. Cancel
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INDEX PlanBuilder

Initial Training Exercise

Indicator Results

Indicator scores should be interpreted in the context of existing conditions and adopted goals or
applicable policies. A key INDEX user document is the Indicator Dictionary that defines what is
included in each indicator and how it is calculated. Users will need to gain experience in interpreting
scores and changes in scores between studies and cases, in particular the direction of change in
scores (numerically increasing or decreasing) and the magnitude of change in scores (percent

difference).

Scroll through the indicator results:

B Indicator Results

Collapse the nodes to hide Elementz. Use the map column [e.g., MO] button to show indicator maps.
Definition Basze S
1[0} Indicatar [hits Objective Scored k0
} =
2| Population residents none 2.713
3| Employrnent employess none 4,243
4| Population D ensity residentz/gross acre none 290
74| Study Area Soreage total acres none 3,003
8| Usze Balance 01 zcale 0.60 or mare ns2
75| Dwelling Denzity Dl /aross acre 4.00 ar more 1.07 |
73| Dwelling Unit Count total DL none 3,227 N
11| Student Enraliment Lewvel % student capacity fulfiled 80.0to 90.0 2582
14| Single-F amily Parcel Size avyg sguare feet 5,000 or less £.984
15| Single-F amily Dwelling Denzity Dl inet acre 12.00 or more G.24
16| Multi-F amily Dwelling D enzity Dl inet acre 20.00 or more 17.85
17| Single-F amily Dwelling Share % total DU BO0.0 to 80.0 72
18| Multi-F amily Dwelling Share % total DU 20.0t0 40.0 228
19| Amenities Adjacency % pop wl uzer buffer 100.0 or more Qo
22| Transit Adjacency to Housing % pop wi uzer buffer 100.0 or more A7
24| Jabs to Houging Balance jobz/DL 080w 1.20 1.2 -
25| Employrment Density emps/net acre 25.00 or more 1077
27| Tranzit Adjacency to Employment % emps w/ user buffer 100.0 or more 36.0
29|Park Space Supply acres,/ 1000 perzons 2050 3258
30| Park Adjacency % pop wi uzer buffer 100.0 or more 708
34| Dpen Space Share % total net area 10.0 ko 20.0 g.0
A1 | Inbarnal Shack Cannackibn inbarcartiondenl.da.eae rabin NN ar o n7e |
8| _ o« |
wal Y
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INDEX PlanBuilder

Initial Training Exercise

Indicator Maps

Maps are automatically created for indicators with the map icon displayed in the column next to the
indicator scores. Indicator maps are spatial expressions of conditions that produced scores and can
be used as spatial diagnostic tools that reveal the locations of an area’s strengths and weaknesses,
and can be helpful in optimizing new land development design or correcting problems during

redevelopment.

To view an indicator map, single-click the Map Output icon in the MO field (M1 for case 1, etc.):

B Indicator Results

Collapze the nodes to hide Elements. Use the map column [e.g.. MO] button to zhow indicator maps.
Dehinition Base |
Iin} |ndicatar Units Objective Scorel k0
} -
2| Population residents none 8713
3| Employment employees nane 4,243
4| Population Dengity rezidents/gross acre hane 2490
74| Study Area Acreage total acres nane 30063
8| Uze Balance 01 zcale 0,60 ar mare 07z
75| Dwelling D enzity DU/ gross acre 4.00 ar mare 1.07 )
73| Dweelling Urnit Count total D nane 3227 T
17| Student Enroliment Lewvel % student capacity fulfiled 80.0to 900 2582
14| Single-Family Parcel Size avg square feet 5,000 ar less B384
15| Single-Family Dweling Density DU /ret acre 12.00 or more B.24
16| Multi-Farily Dweling Denzity DU/ net acre 20.00 or mare 17.85
17| Single-Family Dweling Share % total DU G0.0to 800 772
18| Multi-Family Dweling Share % total DU 20.0to 400 228
13| Amenities Adjacency % pop wdl uzer buffer 100.0 or more on
22| Tranzit Adjacency to Housing % pop wi uzer buffer 100.0 or mare ST
24|Jobs to Housing Balance jobs/DU 0e80to1.20 1.3 |
25| Emplayment D engity emps/net acre 25,00 or mare 1077
27| Tranzit Adjacency to Employment % emps wdi uzer buffer 100.0 ar mare 360
29| Park Space Supply acrez/1000 persons 20ta k0 325
30| Park, Adjacency % pop wi uzer buffer 100.0 or mare 709
34| 0pen Space Share * total net area 10.0t0 200 B0
A1 [ Lebannal Chrack Cammanhuibn UV TS [y =Ty S, nvec ]
8| _ o« |
-+ 4
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INDEX PlanBuilder Initial Training Exercise

Scroll through the Indicator Results table and become familiar with the indicator map output:

- e s e i
T T R e e T LA

L LAt T

[mme o e T mer et e |

e [T
L
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INDEX PlanBuilder Initial Training Exercise

SELECT OBJECTIVES AND RUN INDICATORS

An important step in applying INDEX is selecting the most relevant indicators to measure proposed
development, and setting objectives for those indicator measurements so that proposal outcomes can
be judged by their degree of objective achievement.

Activate the Development Proposal Scenario

An alternative scenario containing a proposed development was created by making a copy of the
existing conditions (Base Case) and integrating the proposed development’s physical design into the
vicinity geography.

Activate the development proposal scenario by selecting Alternative Case 1 from the INDEX toolbar:

INDEX PlanBuilder

Studies = | Cases™ |Base Caze j Indicators™ Comparisans™ Help~

{Eaze Caze

Alternative Caze

Alternative Cage

[y —

Explore the Development Proposal Features

Re-launch the Case Designer toolbar if it is closed or reactivate the Case Designer toolbar by
selecting the Start button:

Case Designer

J Hﬁ J | Stark |
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INDEX PlanBuilder

Initial Training Exercise

Select Land-Uses from Design Target pull down list:

|Q$ Select Features = l ‘

vy Strest Centerlines, Collectar :
oy Strest Centerlines, Arterial =
E Street Centerlines. Freeway

x Street Centerlines, Other

| Transit Routes, Bus

| Transit Routes, Heavy Rail

[-Jﬂ Transit Routes, Light A ail R

The proposed development is located near the center of the study area:

% _ESRI_GIS_Training,MXD, () - Archap

J Ele Edit Wew Insert Selection Tools Window Help

J == §| & B’ | o o ‘{I-/ | 1.23822 -l ”E‘ - Y| ‘ X2 J Editor = | [3 | & v Taski [create wew Feature | | Target: [Land-Uses - Case 1 I

J Studies | Cases™ IA\lematwe Case 1 VI | Indicators™ | Comparisons™ | Help™ ‘

151
EF =4 1NDEx Study | ~
[ Base Case B
= Alternative Case 1
O Inputs
= Case Designer Canvases
[0 Case Boundary Area Targ
[0 Case Boundary Subarea
= Land Uses Target
= Case Boundary -- Ca:

= B Land-Uses -- Case 1
Land-Use Type
RES-SF
RES-MFMOD

B RES-MFHIGH
RES-ROWHOLSE
COM-RETAIL

. COM-OFFICE

I MI=-COMRES
IND-LT
IND-WRHS

I INST-GEMERAL

10 INST-5CHOOL

I INST-UTILITY

10 PARE-PUBLIC

I PARE

I OS-GEMERAL

I OS-UTILITY
AG-GEM D |
ROW-GENERAL
ROW-UTILITY

I ROW-PARKING
WACAMT-DEVELOFR
WACAMT-UNDEYEL

[J street Centerlines Target

[ Transit Routes Target

[J Transit Stops Target

[J Pedestrian Routes Target

O Pedestrian Stops Target

e e o s e
< | >

Display ISUU[CE' Select\unl Paint Calculaturl

- - NN X e BT Yo¥cl

.
Fa

Al

Case Designer 3]

Land Uses - RE Select Features 'I | & ‘ = |StarL Save Stop

a0 &0 |

Jgraw\ng' NQ‘D'A'E“@AMI [0« B r u A~ &'ﬁ';"

| 69461154 1999653.20 Feet |
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INDEX PlanBuilder Initial Training Exercise

Zoom into the proposed development. The proposed land-use types have been added to the table of
contents:

*_ESRI_GIS_Training.MXD () - ArcMap - ArcEditor

Ele Edit Wew Insert Selection Tools Window Help

D=zl ES ® + |[16382 | S K2 Edtar v | b | v Taski [Create New Feature | | Target: [Land-Uses - case 1

Studies ¥ | Cases™  |Altemative Caze 1 | | Indicators™ Comparisons™ Help™

*

@ Case Designer
EF=JINDEX Study] ~ - - | @&
2 ST = el J Nﬁ Select Features J (=
] Alternative Case 1 @
+ O Inputs v
= Case Designer Canvases &S
+ O Case Boundary Area Tarc o
+ O Case Boundary Subdrea amy
= Land Uses Target
= Case Boundary -- Ca: O
= Land-Uses -- Case 1 ‘
Land-Use Type
RES-SF =

RES-MFMOD

W RES-MFHIGH
RES-ROWHOUSE
COM-RETAIL

o COM-OFFICE

- LE-COMRES 3

NDALT
IND-WRHS o
. INST-GENERAL ]
INST-5CHOOL &
&

I INST-UTILITY
10 PARE-PUBLIC
I PARE
I OS-GEMERAL
I OS-UTILITY
AG-GEM b
ROW-GENERAL
ROW-UTILITY
I ROW-PARKING
WACAMT-DEVELOFR
WACAMT-UNDEYEL
Street Centerlines Target
Transit Routes Target
Transit Skops Target
Pedestrian Routes Target
Pedestrian Stops Target =

1joocooo

| >

<
MJMJ Selection | Paint Calculator a0 & ﬂ J
Drawing ~ K O~ A~ @] Aial [0~ B ru Av By _Fr =~

B701596.51 2002921.33 Feet

Plans for a grocery and convenient store were included in the proposal. Select Points of Interest,
Amenity from the Case Designer pull down list to view their locations:

Case Designer

j |E§P Select Features j @ Save Stop
S

E.] Pedestrian Routes

E.] Pedestrian Stops, Origin

E.] Pedestrian Stops, Destination
E.] Pedestrian Setback Lines

E Traffic Contral D evices
| 3%

Bicycle Routes
P f nterest, Ameniky

Paints of Interest, Central Mode

Paintz of Interest, K.ey Feature b
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INDEX PlanBuilder Initial Training Exercise

The amenity locations are shown below:

% ESRI_GIS_Training.MXD () - ArcMap - ArcEditor

Ele Edit Wew Insert Selection Tools Window Help

oy = i) + |[1832 W SO K2 edtar v | b T Taski [Create New Featurs =| | Target: [Poinks of Interest - Case 11 Am_
Studies ¥ | Cases™  |Alemative Case 1 | | Indicators™ Camparisons™ Help™

=
= mﬂ ~
+ [] Base Case il
g Alternative Case 1
# [ Inputs
=] Case Designer Canvases
Case Boundary Area Targ
[0 case Boundary Subirea”
[0 Land Uses Target
[ street Centerlines Target
[ Transit Routes Target
[J Transit Stops Target
[ Pedestrian Routes Target
a
a
O
O

Case Designer

Points of Interest, &menity j NE Select Features ﬂ

Save Stop

O

BlY@ A LOE

Pedestrian Skops Target
Pedestrian Setback Lines
Traffic Control Devices T:

U F ] E O EE R R

Bicycle Routes Target r
Points of Interest Target

Points of Interest — ¢ T
Interest Group {5 % E[[D]Ilﬁ
i Amenity
* Central Node D]Iﬂ] Dﬂ]

X Key Feature
= Street Centerlings -1
Street Group (sut
— Freeway

— arterial U
= Collector
EERE

e

[

— Local

—— MoRightOfway
= Land Use Boundaries

= )
= Case Boundary Area

Supplementary Land-Use: b |
Planned Land-Use Design
School Attendance Areas
Floodplains Targek
Slopes Target

< | >

Display | Source Select\onl Pa\ntCaI:uIatorJ 20 & ﬂ J
Drawing * K O~ A~ @] Arial 0 | B Fr u A~ O~ Fr &~

ooooo

~

6701945.50 2003121.25 Fest

End the edit session by selecting the Stop button on the Case Designer toolbar:

Case Designer

||£| Faints of Interest, Armenity ﬂ |R§E Select Features j

o
L

[v1]

=

T

LN
o

[m]
!
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Setting Indicator Objectives

To determine if indicator scores are favorable or unfavorable according to local norms and whether
cases achieve local goals, users may set objectives for each indicator according to the desired
direction of indicator score movement, and thresholds of score acceptability. For example, the
objective for walk distance to parks would be a decrease in distance since shorter walks would be
positive. The threshold for a desirable walk distance might therefore be set for anything less than
1,000 feet. To further help stakeholders evaluate and rank multiple cases, weights of importance can
also be assigned to indicators. These and the score ratings enable the calculation of a single overall
weighted score for a given case (see Figure 4 in the Getting Started Guide).

This rating and weighting (RAW) procedure includes the following general steps:

1. Rating. These values describe levels of acceptability in indicator scores. The model uses
these to convert actual indicator scores from their original units of measurement into a
common zero-to-one rating scale.

2. Weighting. Stakeholders establish weights of importance for each indicator. The total
weighting “budget” for all indicators is 100.

3. Calculation. To calculate RAW values, the weight is multiplied by the rating for each
indicator score and these values are summed to obtain an overall score for each study of
between zero and one hundred, i.e. percent of overall goal achievement.

Edit the Current Run Set

Open the Indicator Run Set by selecting the Edit Current Run Set option from the Indicators pull
down menu on the INDEX toolbar:

Studies * | Casas™  |Akemative Case j Indicators™ COMpansons™ Help™

O Manage Run Sets...

ﬁﬁ Edit Currert Run Sek, .,

[ Cakuiste...

B Lakest Resulks. ..
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INDEX PlanBuilder Initial Training Exercise

Scroll down the list of indicators in the Indicator Run Set table. Indicators can be turned on or off
by clicking on the check box to the left of the indicator:

=, Run Set Editor - Run Set 2

Collapsge the nodes to hide Elements. Use the Edit column button to access the BaWw Settings Wizand,
Indicators RAW Settings o]
a Fun |[IID Indicator Units Weight Direction | BadBelow Gooddbove |GoodBelow |Baddbove |Edit
2| Population residents 0|Exclude 0 0 0 0 =
3|Emplovment employees 0| E xclude 0 0 0 0 &=
4| Population Dengity residents/aro... 0|Exclude 0 0 0 0 &=
74| Study Area Acreage total acres 0| E xclude 0 0 0 0 &= 1
[] B|Average Parcel Size avg square feet 0|Exclude 0 0 0 0
[] 7|Uze Mix 01 zcale 0|Exclude 0 0 0 0
Cd 8|Use Balance 0-1 zcale 9|Increase 0.5 0.8000000... 0 0 =
[l 9| Development Faatprint net acres/ 10, 0|Exclude 0 0 0 0
[l 10|Fizcal Impact of Development dollars 0|Exclude 0 0 0 0 L
[v] 75| Dwelling Dengity D /gross acre 0|Increaze 2 4 0 0 &=
vl 73| Dwelling Uit Count total O 0|Exclude 0 0 1] 0 =
Cd 11| Student Enrallment Level % student ca... 0| Centralize 0 a0 a0 100 5=
[] 13| Residential Footprint net acres/ 10, 0|Exclude 0 0 0 0
vl 14| Single-Family Parcel Size avg zquare feet 0| Decreaze 0 0 5000 2000
1 v 15| Single-Family Dweling D ensity Dl /et acre 9|Increase B 8 0 0
vl 16| bulti-F amily Dweling Density D et acre 9|Increaze 15 20 0 0 =
vl 17| Single-Family Dweling Share % total DU 0f Centralize 40 B0 a0 =
v 18| Multi-F amily Dwelling Share * tokal DU 0| Centralize 10 20 40 BO| 5=
vl 13| Amenities Adjacency % pop wl us... 10{Increaze 0 30 0 0 =
[] 20[ Amenities Proximity avg walk ftto.. 0|Exclude 0 0 0 0
vl 22| Tranzit Adjacency to Hausing % pop wfius. 9|Increasze A0 100 0 0 =
[] TEB|\Wastewater Generation gallonszfday 0|Exclude 0 0 0 0
[] 77| Sold Waste Generation lbs/day 0|Exclude 0 0 0 0
] 78| Structural Energy Use MMBtUAYr per.. 0|Exclude 0 0 0 0
[l 23| Trangit Prowimity to Housing avg walk ftto.. 0|Exclude 0 0 0 0
[l 59| Residential ‘w'ater Consumption gallons/day p... 0| E xclude 0 0 0 0
O B0| R esidential Energy Consurnption MMBtUAYr per.. 0|Exclude 0 0 0 0
100.00 I
@l aK Cancel
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The weight of each indicator is shown in the Weight column. Not all of the activated indicators
are given weight in the weighting budget. Those indicators without weights will still be
calculated, but they will not be included in the Rating and Weighting case comparison.

&, Run Set Editor - Run Set 2

Collapse the nodes to hide Elementz. Use the Edit column button to access the Ralw' Settings ‘wizard.
Indicators RAW Settings ~
n Run |IID |ndicator Unite Wweight Direction | B adBelow Gooddbove |GoodBelow |Baddbove | Edit
2| Population residents 0|Exclude 0 0 1] 0 =
3|Emplovrnent employess 0|Exclude 0 0 0 0 =
4| Population Dengity residents/gro.. 0|Exclude 0 0 0 0 =
74| Study Area Acreage total acres 0|Exclude 0 0 0 0 = 1
[] B|Average Parcel Size avg zquare feet 0|Exclude 0 0 0 0
[] 7|Uze Mix 0-1 scale 0|Exclude 0 0 0 0
vl 8|Usze Balance 0-1 zcale 9|Increasze 0.5 0.8000000... 0 0 =
[l 9| Development Footprink net acres /0. 0|Exclude 0 0 0 0
O 10| Fizcal Impact of Development dollars 0|Exclude 0 0 0 0 ||
[v] 75| Dwelling Dengity DU /gross acre 0fIncreaze 2 4 0 0 =
Ed 73| Dwelling Lnit Count total O 0|Exclude 0 1] 1] =
vl 11| Student Enraliment Level % student ca... 0| Centralize 0 a0 a0 100 5=
[l 13| Residential Footprint net acres /0. LUE welude 0 0 0 0
14| Single-Family Parcel Size avg square feet 0| Becreaze 0 0 5000 a0l =
1 15| Single-Family Dweling D ensity Dl /net acre 9| kcreaze B 8 0 0 =
1B/ Multi-Family Diwelling Density DU/net acre 9| bcreaze 15 20 0 0 =
17| Single-Family Dweling Share * tokal DU 0| Kentralize 40 B0 an PV =
18| Multi-F arily Dweling Share % takal DU 0| Rentralize 10 20 40 BO| 7=
19| Amenities Adjacency % pop wl us.. 10| bcrease 0 30 0 0
[l 20| Amenities Prosimity avg walk ftto.. 0| B xclude 0 0 0 0
22| Trangit Adjacency to Housing % pop w/fius... 9|lncreaze 50 100 0 0 &=
[l TE|\Wastewater Generation gallons/day 0|Exclude 0 0 0 0
[l 77| Solid waste Generation Ibz/day 0| E xclude 0 0 0 0
O 78| Structural Energy Use MBI YT per... 0|Exclude 0 0 0 0
[l 23| Trangit Proximity to Housing avg walk ftto.. 0|Exclude 0 0 0 0
[l 59| Residential ‘w'ater Consumption gallons/day p... 0| E xclude 0 0 0 0
O E0| Residential Energy Conzurnption MBI YT per... 0|Exclude 0 0 0 0
100.00 I
@l aK Cancel

The indicator objectives appear in the columns to the left of the indicator weights.
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Initial Training Exercise

To access the Rating and Weighting Settings wizard, select the button in the Edit field next to
indicator settings. For this exercise, edit the settings for Single-Family Dwelling Density:

=, Run Set Editor - Run Set 2

Collapsge the nodes to hide Elements. Use the Edit column button to access the BaWw Settings Wizand,
Indicators RAW Settings o]
a Fun |[IID Indicator Units Weight Direction | BadBelow Gooddbove |GoodBelow |Baddbove |Edit
2| Population residents 0|Exclude 0 0 0 0 =
3|Emplovment employees 0| E xclude 0 0 0 0 5=
4| Population Dengity residents/aro... 0|Exclude 0 0 0 0 &=
74| Study Area Acreage total acres 0| E xclude 0 0 0 0 &= 1
[] B|Average Parcel Size avg square feet 0|Exclude 0 0 0 0
[] 7|Uze Mix 01 zcale 0|Exclude 0 0 0 0
Cd 8|Use Balance 0-1 zcale 9|Increase 0.5 0.8000000... 0 0 =
[l 9| Development Faatprint net acres/ 10, 0|Exclude 0 0 0 0
[l 10|Fizcal Impact of Development dollars 0|Exclude 0 0 0 0 L
[v] 75| Dwelling Dengity D /gross acre 0|Increaze 2 4 0 0 &=
vl 73| Dwelling Uit Count total O 0|Exclude 0 0 1] 0 =
Cd 11| Student Enrallment Level % student ca... 0| Centralize 0 a0 a0 100 5=
[] 13| Residential Footprint net acres/ 10, 0|Exclude 0 0 0 0
vl 14| Single-Family Parcel Size avg zquare feet 0| Decreaze 0 0 5000 an =
1 v 15| Single-Family Dweling D ensity Dl /et acre 9|Increase B 8 0 = ]
vl 16| bulti-F amily Dweling Density D et acre 9|Increaze 15 20 0 =
vl 17| Single-Family Dweling Share % total DU 0f Centralize 40 B0 an a0
v 18| Multi-F amily Dwelling Share * tokal DU 0| Centralize 10 20 40 BO| 5=
vl 13| Amenities Adjacency % pop wl us... 10{Increaze 0 30 0 0 =
[] 20[ Amenities Proximity avg walk ftto.. 0|Exclude 0 0 0 0
vl 22| Tranzit Adjacency to Hausing % pop wfius. 9|Increasze A0 100 0 0 =
[] TEB|\Wastewater Generation gallonszfday 0|Exclude 0 0 0 0
[] 77| Sold Waste Generation lbs/day 0|Exclude 0 0 0 0
] 78| Structural Energy Use MMBtUAYr per.. 0|Exclude 0 0 0 0
[l 23| Trangit Prowimity to Housing avg walk ftto.. 0|Exclude 0 0 0 0
[l 59| Residential ‘w'ater Consumption gallons/day p... 0| E xclude 0 0 0 0
O B0| R esidential Energy Consurnption MMBtUAYr per.. 0|Exclude 0 0 0 0
100.00 I
@l aK Cancel
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INDEX PlanBuilder Initial Training Exercise

The indicator objective is currently set to show that the objective of local stakeholders is to
achieve a single-family dwelling density of 8 dwellings per acre or greater. A density below 6
dwellings per acre would signify the score did not achieve the minimum acceptable density and
the indicator will receive 0% of its budgeted weight.

You can also adjust the weight of the indicator in the box near the bottom of the dialog:

= RAW Settings Wizard §|

R Settings for.  Single-Family Dweling Dengity
Units: DU /net acre

Direction and Rating

Increasez T Centralize T Decreaze T Mot Applicable/E sclude
In an Increasing
rating pattern, the
o I 4 higher the indicator
100% —4— -~ ————— — — — = —] 8 — score, the higher the
. rating score.
' Indicator score: equal o
or exceeding the Good
Rating 1 Above \falue are awarded
Do the maximum rating of
1 =, F
(%) 100%. Indicator scores
1 equal to or below the Bad
Below value are given the
1 minimum rating of 0%,
1
]
0%
o | B |
4 »
Bad Good
Below Above
> » > Increasing Indicator Score > > >
Weighting

All included indicators must have a weight. The more importance assigned to the
indicator, the greater its weight.

Indicator *feight: |9 Sum of Weights: 112 Percent of Sum: 804X

Ok | Cancel |
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INDEX PlanBuilder Initial Training Exercise

The Centralize tab allows you to set both minimum and maximum objectives for each indicator:

| RAW Settings Wizard El

Réh' Settings far:  Single-Family Diweling D enzity
Urits: DU /net acre

Direction and Rating

Increasze T Centralize T Decrease T Mot Applicable/E xclude

In a Centralized
| | rating pattern, there
1= an ideal range of
100% -7 B -mmmmmmod Bomommmoooo F 100% indicator scores.

I I Scores falling bebween

| | Good &baove and Good
Below will be rated 1002,
| 1 Scores above and below

Rating Rating thiz ideal range are
Score I I Score undesireable, and wil be
%] | | (%) rated lower the further
they are away from the
| | ideal range. Scores
reaching the lower
' ' extreme of Bad Below wil
o | | o be latgd 0%, az will zcores
0% ' ' 0%  teaching the upper
| 4 | 1 extreme of Bad Above.
i i
Bad Good Good Bad
Below Above Below Above
> > > Increasing Indicator Score > > >
Weighting

All included indicators must have a weight.  The more importance assigned to the
indicator, the greater its weight.

Indicator YWeight: |9 Sum of Weights: 112 Percent of Sur: 8043
Ok | Cancel |

a1
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INDEX PlanBuilder

Initial Training Exercise

The Decrease tab allows you to define the indicator objective as a decreasing score:

505/406

Réh' Settings far:  Single-Family Diweling D enzity
Urits: DU /net acre

Direction and Rating

Increase T Centralize T Decrease

1 Rating
I Score
(%)

1

1

1

I o,

0%
| | | a
-

Good Bad
Below Above

> > > Increasing Indicator Score > > >

T Mot Applicable/E xclude

In a Decreasing
rating pattern, the
lower the indicator
score, the higher the
rating score.

Indicator scorez equal bo
or below the Good Below
value are awarded the
marimunn rating of 100%.
Indicator soores equal bo
or higher than the Bad
Above value are given
the rinirium rating of 0.

Weighting
All included indicators must have a weight.  The more importance assigned to the
indicator, the greater its weight.

Indicator YWeight: |9 Sum of Weights: 112
Ok | Cancel |

a1

Percent of Sum:  8.042%

20
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INDEX PlanBuilder Initial Training Exercise

The Not Applicable/Exclude tab allows you to exclude the indicator from the Rating and
Weighting comparison analysis. The indicator will still calculate, but it is the same as setting the
indicator weight to O:

m. RAW Settings Wizard El

Rt Settings for:  Single-Family Dweling D enzity
Units: DU /net acre
Direction and Rating
Increasze T Centralize T Decrease TENul Applicable/E xclude

Indicators associated with thiz zetting will be excluded from RAW
calculations, and will not contribute to any RAW comparizons based
on the current indicator run set. Use this option in the following
situations:

1. The indicator's score iz informational in nature, and not one that can be
asgessed ag either good or bad, regardless of itz value. An example might
be Population.

2. ou want to perform a RAW companzon on a limited zet of indicators, and
wou want bo exclude this indicator from that set.

Weighting
All included indicators must have a weight. The more importance assigned to the
indicator, the greater its weight.

Indicator *feight: |9 Sum of Weights: 112 Percent of Sum: 804X

Ok | Cancel |
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INDEX PlanBuilder Initial Training Exercise

For this exercise, increase the sensitivity of the indicator score by setting the upper objective to 7
dwellings per acre.

m. RAW Settings Wizard El

Rt Settings for:  Single-Family Dweling D enzity
Units: DU /net acre

Direction and Rating

T Centralize T Decreasze T Mot Applicable/E xclude
In an Increasing
rating pattern. the
- I -’ higher the indicator
100% —— - — — — - — — — — = — | il = score. the higher the
. rating score.
f Indicator soores equal bo
or exceeding the Good
Rating 1 Above value are awarded
e the maxzimum rating of
[z J 100%. Indicatar scores
1 equal bo ar below the Bad
Below value are given the
1 minimm rating of 02,
1
]
0%
o | B |
4
Bad Good
Below Above
> » > Increasing Indicator Score > > >
Weighting

Al included indicators must have a weight.  The more importance assigned to the
indicatar, the greater itz weight.

Indicator YWeight: |9 Sum of Weights: 112 Percent of Sur: 8043

0K | Cancel |

Apply your settings by selecting the OK button.
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INDEX PlanBuilder

Initial Training Exercise

Apply changes to the Run Set by selecting the OK bottom at the bottom of the dialog.

=, Run Set Editor - Run Set 2

Collapsge the nodes to hide Elements. Use the Edit column button to access the BaWw Settings Wizand,
Indicators RAW Settings ]
a Fun |[IID Indicator Units Weight Direction | BadBelow Gooddbove |GoodBelow |Baddbove |Edit
2| Population residents 0|Exclude 0 0 0 0 =
3|Emplovment employees 0| E xclude 0 0 0 0 =
4| Population Dengity residents/aro... 0|Exclude 0 0 0 0 &=
74| Study Area Acreage total acres 0| E xclude 0 0 0 0 = 1
O B|Average Parcel Size avg square feet 0|Exclude 0 0 0 0
[l 7|Uze Mix 01 zcale 0|Exclude 0 0 0 0
8|Usze Balance 0-1 zcale 9|Increaze 0.5 0.8000000... 0 0 =
O 9| Development Faatprint net acres/ 10, 0|Exclude 0 0 0 0
[l 10|Fizcal Impact of Development dollars 0|Exclude 0 0 0 0 L |
75| Dwelling Denzity DU /arozs acre 0|lncreaze 2 4 0 0 &=
73| Dwelling Lnit Count total DU 0|Exclude 0 a 0 0 =
11| Student Enrallment Lewel * student ca... 0| Centralize 0 a0 a0 100 5=
[l 13| Residential Footprint net acres/ 10, 0|Exclude 0 0 0 0
14| Single-Family Parcel Size avg zquare feet 0|Decreaze 0 0 5000 2000
I 15| Single-Family Dweling D enzity Dl /et acre 9|Increaze B 7 0 0
16| Multi-F arnily Dweling Density Dl /net acre 9|lncreaze 15 20 0 0 &=
17| Single-Family Dweling Share 2 total DU 0| Centralize 40 0 an G =
18| Multi-F amily Dwelling Share * tokal DU 0| Centralize 10 20 40 BO| 5=
vl 19| Amenities Adjacency % pop wl us... 10{Increasze 0 30 0 0 &=
[] 20{Amenitiez Prosimity avg walk ftto.. 0|Exclude 0 0 0 0
Cd 22| Tranzit Adjacency to Housing * pop wfius. 9|Increaze A0 100 0 0 &=
[] 7B | \Wastewater Generation gallons/day 0|Exclude 0 0 0 0
[] 77| Solid \Waste Generation lbe/day 0|Exclude 0 0 0 0
[] 78| Structural Energy Use MMB /Y per... 0| E xclude 0 0 0 0
[] 23| Trangit Prosimity to Houging avg walk f o, 0|Exclude 0 0 0 0
[] 59| R esidential 'w/ater Consumption gallons/day p... 0|Exclude 0 0 0 0
[] B0| R esidential Energy Conzurmption MMB /Y per... 0| E xclude 0 0 0 0
100.00 |
%l ak Cancel
4 | 4
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INDEX PlanBuilder Initial Training Exercise

Run Indicators for the Proposed Development

Select the Calculate option from the Indicators menu on the INDEX toolbar:

Studies ¥ | Cases¥ |BaseCase LI Indicators™ Comparisons'™

B Manage Run Sets...
@< Edit Current Run Set..,

Calculate. ..

B Latest Results,..

Select ‘Proposed Development’ from the Cases list and click ‘OK’:

Select Cases ]

Select one or more Cases.

Cazes:
E wizting Conditions

Propozed D eveloprment

kodified Propozal

Ok Cancel
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INDEX PlanBuilder

Initial Training Exercise

Verify that the dialog information is correct and select ‘Yes’ to proceed:

INDEX PlanBuilder

2

¥ou are about ko calculate 30 indicators For 1 selecked cases
(30 kokal indicators),

To avoid conflicks with the calculations in process,
do not interack with any ArcMap or IX91PE
funckions unkil the indicator run is completed,

Proceed?

. Indicator Results

Collapse the nodes to hide Elements. Use the map column (e.g.. M0O) button to show indicator maps.
Definition Caze 1 li
1]n} Indicataor nits Objective Scorel k1
b =
2| Population residents none 10,046
3| Employment emplopess none £.251
4| Population Density residents/gross acre none 334
74| Study Area Acreage total acres FioneE 2.006.9
8|Uze Balance 01 zcale 0,80 or more 0E8 =
75| Dwelling Dengity Dl Agross acre 400 or more 126
73| Dwelling Unit Count total DU none 3,787
17| Student Enrollment Level % student capacity fulfilled 280.0k 300 ar.3
14| Single-Family Parcel Size avg square feset 5,000 or lezs .758
15| Single-Family Dwelling Denzity Dl /net acre 7.00 ar more G.45
16| Multi-Family Dwelling Density Dl net acre 20.00 or more 19.09
17| Single-Family Dwelling Share % total DU G0.0 800 711 |
18| Multi-Farnily Cwelling Share % total DU 200k 400 289
19| Amenities Adjacency % pop w/l user buffer 30.0 or more 211
22| Tranzit Adjacency to Housing % pop w/i user buffer 100.0 or more 607
24|Jobs to Houszing Balance jobe/D] 07510 1.50 1.81
25| Employment D ensity emps/net acre 15.00 or more 15.78
27| Tranzit Adjacency to Emplayment % emps w/ ugzer buffer B0.0 or more 0.2
29| Park Space Supply acrez/ 1000 persons B0t 100 28.7 w
§| oK |
- Y
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INDEX PlanBuilder Initial Training Exercise

COMPARE CASES

At this point the user will be able to gauge the type and magnitude of change caused to the study
area’s existing condition scores by the development proposal represented in Case 1.
Side-by-Side Indicator Results

Select the Latest Results option on the Indicators menu:

INDEX PlanBuilder

Studies * | Cases™ |Base Caze j Indicators™ Comparisans™ Help~

B Manage Run Sets...

ﬁK Edit Current Run Set. ..
ﬁ Calculate. .

(=] Latest Results. ..

Select both ‘Existing Conditions’ and ‘Proposed Development’ from the Select Cases dialog, then
select the OK button:

Select Cases ]

Select one or more Cases.

ing Conditions
zed Development

M odified Proposzal

] Cancel
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INDEX PlanBuilder Initial Training Exercise

Scroll through the Indicator Results table and identify the changes in scores between the cases:

F'/ Indicator Results

Collapze the nodes ta hide Elementz. Use the map column (2.9, MO] button ta show indicator mapes.

Definition Baze Caze 1 |
1D Indicator Units Objective Scorel w0} Scorel !
’ =
2| Population residents nane 8713 10,048
3| Emplopment employees none 4,243 £.851
4| Population Density residents/gross acre none 2490 134
T4|Study Area Acreage total acres none 3,006.3 3.006.9
8| Use Balance 01 zcale 0.80 or more nrz =] =
75| Dwelling Drenzity Dl /grozs acre 4.00 ar more 1.07 126
73| Dwelling Unit Count total DU none 3.227 3787
11| Student Exroliment Level % student capacity fulfilad 800t 30.0 IR ara
14| Single-Family Parcel Size avg sguare feet 5,000 or less 6,934 6,758
15| Single-Family Dwelling Density Dl /et acre .00 or more E.24 B.45
16| bulti-F amily Dvelling Dengity Dl /et acre 20,00 or maore 17.8h 19.09
17| Single-Family Dwelling Share # total DU EO.0ta 80.0 ir2 711 i
18| Multi-F amily Dwelling Share % total DU 20000 400 2248 2849
19| Amenities Adjacency % pop w/l uzer bulfer 30,0 or more nn 211
22| Tranzit Adjacency to Houzing % pop wi user buffer 100.0 or more LT BO.7
24|Jobs to Houzing Balance jobe/D 07510160 1.3 1.8
25| Emplopment Denzity empz/net acre 15.00 or mare 10,77 1578
27| Tranzit Adjacency to Employment # emps v user buffer BO0.0 ar mare 360 h8.2
29| Park Space Supply acres/ 1000 perzons BOw10.0 3248 287
N Park dedizmamen T2 mer i di visar bfar lon e e I7na | 707 | |
= ]
|
1A &
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INDEX PlanBuilder

Initial Training Exercise

Select the Map icon on the Indicator Results table and view the differences in the indicator maps
between the Base Case and Alternative Case 1:

[) - ArcMap - ArcEditor
Bl Edt Yow [t Selecton Tnoks indow el
Ded& LR

kA

[= =]

AR =g

By~ | k|~ [reos vew reonae
o (s[5 [ -

INDEX PlanBuilder 9.1
Hudws ¥

B e Study | -
= B pase case
W O treuts
+ [ Case Desigrar Canwases
el trceator Resits
# [ Dessographics Elnrent
© [ Lard-Use Element
= B Housig Elenirend.
i O (75) Dweling Densty
® O (12) Saghe-Famiby Housing Ou
i O {13 Residereial Fostprint
# O (14) Single-Family Parcel Soe
= O {15) Sangle-F sy Drslleng D
# [ (18) Mullti-Family Dweling Den
= 1 {17) Sge-Farnidy Deelieng Sh
& O {18) Mty Famiby Dweling Sha
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—fs
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INDEX PlanBuilder Initial Training Exercise

Objective Achievement

To review how each indicator scored relative to their rating objectives using the Objective
Achievement bar chart, make Base Case the active case on the INDEX toolbar, and select
Objective Achievement from the Comparisons menu:

Studies * | Cases¥ |Base Case » |  Indicatorsv Comparisonsv Help*

Objective Achievement...

& pating and Weighting...

Select the Housing Element and click the OK button:

Select Element ]

Select one Element.

Elements:

Demographics
Land-Use

Haouzing

E mployrment
Fecreation
E nvironmment
Travel

] Cancel
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INDEX PlanBuilder Initial Training Exercise

Examine the results to determine where the deficiencies are:

INDEX

Percent Objective Achievement - Housing

Dwelling Density |0

Dwelling Unit Count |0

Student Enroliment Level
Single-Family Parcel Size
Single-Family Dwelling Density
Multi-Family Dwelling Density
Single-Family Dwelling Share
Nulti-Family Dwelling Share
Amenities Adjacency |0

Transit Adjacencyto Housing

97

100
100

0 20 40 60 80 100

Make Case 1 the active case and activate the Objective Achievement bar chart. Notice that there
were several improvements with respect to the objectives, but still some major deficiencies, e.g.
Transit Adjacencies to Housing:

INDEX

Percent Objective Achievement - Housing

Dwelling Density |0

Dwelling Unit Count |0

Student Enroliment Level
Single-Family Parcel Size
Single-Family Dwelling Density
Multi-Family Dwelling Density
Single-Family Dwelling Share
Multi-Family Dwelling Share
Amenities Adjacency

Transit Adjacencyto Housing

100
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INDEX PlanBuilder Initial Training Exercise

Rating and Weighting Comparison

Compare the impact of the development proposal to the study area’s existing conditions using the
settings established previously in RAW.

Activate the Rating and Weighting bar chart by selecting Rating and Weighting from the
Comparisons menu on the INDEX toolbar:

Studies ¥  Casesw  |Base Case | Indcatorsv | Comparsons¥  Hepw
& Objective Achievement...
LAl Rating and Weighting...

Select the ‘Existing Conditions’ and ‘Proposed Development’:

Select Cases X

Select one or more Cases.

wizting Conditions
Propozed D eveloprment

M odified Proposzal

] Cancel
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INDEX PlanBuilder Initial Training Exercise

According to the user-defined RAW criteria, the developer’'s proposal would help the community
towards its goals but there is still room for improvement:

INDEX

Rated and Weighted Case Comparison

1004

65.1

Proposed Dewvelopment Existing Conditions

Note: actual scores may vary as they depend on individual edits
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INDEX PlanBuilder Initial Training Exercise

MODIFY DEVELOPMENT PROPOSAL

By using INDEX to modify and improve community proposals, stakeholders can iterate among
alternatives to a preferred, and ultimately adopted, plan or development proposal.

In this section you will modify the original development proposal to specify changes that help the
community achieve more of its goals.

Improve Street Access

In this section you will modify the proposed development by improving street access from the
development site to the surrounding neighborhood.

Make Alternative Case 2 the active case:

INDEX PlanBuilder

Studies * | Cases™ |.ﬁ.lternative Caze 1 j Indicators™ Comparisans™ Help~

Baze Caze
Alternative Caze 1

Alternative Caze 2

Open the Case Designer toolbar and make Collector Streets the editable design target:

Case Designer

Street Centerlines. Collector ﬂ Jltéﬁ Select Features LJ | < ™ | Start Save Stop

S trast Centetlines, Caollecto ~

b Street Centedines, Arterial
kS Street Centerlines, Freeway
ko Street Centerlines, Other
Trensit Boutes, Bus
Transit Routes, Heavy Rail
Transit Rautes, Light Rail
Transit Stops, Bus
(8] Transit Stops, Heawy Fail W
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INDEX PlanBuilder Initial Training Exercise

Zoom into the development proposal and include the lower portion of the neighborhood to the north:

ESRI_GIS_ Training.MXD () - ArcMap - ArcEditor

File Edit ¥iew Insert Selection Tools ‘Window Help

D & iz} + |[18378 g &SR Eder v | R  Taski |Modify Feature | | Target: [Street Centerlines - Case 2 1 co_
-

DEX PlanBuilde

Studies ™ | Cases™  |Alernative Cage 2 *| | Indicators™ Comparisons™ Help™

py

x
=] ™ox studs |
# [ Base Case
# O Alternative Case 1
El Alternative Case 2
+ [ Inputs
] Case Designer Canvases
Case Boundary Area Target
Case Boundary SubfArea Targ
Land Uses Target
Street Centerlines Target
Street Centerlngs — Cas
Street Group (subkyr
w— Freemay
- Artetial
— Collector
— Local
—— MoRightOfway
Land Use Boundaries -- C

206

N

M |G Street Centerings. Collector ﬂ Nﬁ Select Features

P e

Exouw
Ky Ak

Led
iy
n

ave Stop

TH

+

I

3
3

nEO0OO

BLT@3
1]

[T11 IIIIlH

L
- HEE

O
Case Boundary Area -- C

Eox

Transit Routes Target
Transit Stops Target
Pedestrian Routes Target
Pedestrian Stops Target
Pedestrian Sethack Lines Tar
Traffic Control Devices Targe
Bicyele Routes Target

Points of Interest Target
Supplementary Land-Uses Te
Planned Land-Use Designatio
School Attendance Areas Tat
Floodplains Target

Slopes Target

Hydrological Soils Target
Stormwater Best Managemer
Indicator Resuls

12
i

it
|

Ooooooooooooooo

[IRRNENA

e RE I EEEEEEEEEEE

[ANTANEEARARD|

L

1 (ORI
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< | >

KT

Display | Source | Selection | Paint Caloulstor | 20 - ||Iﬂ T - [ )

Drawing ¥ R O~ A~ 0] trial =0« B r o A & _Fr o~

=2

6700310.71 2004333 63 Feet
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INDEX PlanBuilder Initial Training Exercise

Select the draw tool and draw two collector streets to connect the developments, as shown below:

ESRI_GIS_ Training.MXD () - ArcMap - ArcEditor

File Edit ¥iew Insert Selection Tools ‘Window Help

D & iz} + |[18378 g &SR Eder v | R  Taski |Modify Feature | | Target: [Street Centerlines - Case 2 1 co_
-

DEX PlanBuilde

Studies ™ | Cases™  |Alernative Cage 2 *| | Indicators™ Comparisons™ Help™

py

x
=] ™ox studs |
# [ Base Case
# O Alternative Case 1
El Alternative Case 2
+ [ Inputs
] Case Designer Canvases
Case Boundary Area Target
Case Boundary SubfArea Targ
Land Uses Target
Street Centerlines Target
Street Centerlngs — Cas
Street Group (subkyr
w— Freemay
- Artetial
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— Local
—— MoRightOfway
Land Use Boundaries -- C
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INDEX PlanBuilder Initial Training Exercise

If you zoom in, you will see that right-of-ways are automatically created in the land-use layer:

ESRI_GIS_Tira

Eile Edit Wiew Insert Zelection Tools ‘Window Help

DeE&E & B X | + |[1:768 +| a2 & @ T K2 Edior e | k| @ Task [Create HewFeature =] | Target: [Street Centerlines - Case 2 Co_

x
SF=1INDEX Study |
# [ Base Case
# O Alternative Case 1
2 Alternative Case 2
[ Inputs
Case Designer Canvases
+
+
+

e e S — -
INDEX PlanBuilder J

Studies * | Cases™  |Alkemative Caze 2 | | Indicators™ Comparisons™ Help™

JCHORC)
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INDEX PlanBuilder

Initial Training Exercise

Modify the Proposed Development Parcels

Change the design target to Land-Uses and zoom to the development proposal again.

= ESRI_GIS_Training.MXD () - ArcMap -

ArcEditor

J Eile Edit Wiew Insert Zelection Tools ‘Window Help |

J D é‘ ¥ B x | CEl | + | 1.8379 vI ‘ 4 ‘ FON- Yl | n? J Editor = | ~ | # ¥ Taski [Create New Feature ~| | Target: [Land-Lses -- Case 2 [
[
P o stocy pum— | [ vocc 7o | B/
=] ~
[ Base Case S| & Studies ¥ | Cases™  |Alkemative Case 2 - | Indicators™ | Comparisans™ | Help
[ Alkernative Case 1 @ \
B Alternative Case 2 S~ Desig
O Inputs £ lﬁ | | |
G | o
= Case Designer Canvases =3 @3 Select Features - | & Start Save Stop
Case Boundary Area T £
E C:z: Ezt:d:x SL:‘;’:;E_ @ Street Centerines, Local
= @ Land Uses Target ] Streat Centerlines, Collector
= Case Boundary -- Ca: ‘ Street Centerlines, Arterial
Street Centerlines, Freeway
1= M Land-Uses -- Case 2 e d & Shreet Centerines, Other
Land-Use Type Transit Routes, Bus
RES-SF @ lig] Transit Foutes, Heawy Rail
99 RES-MFMOD g ] Transit Foutes, Light Rai
B RES-MFHIGH |
0 RES-ROWHOUSE @
o COM-RETAIL
B COM-OFFICE k
B MLE-COMRES
IMD-LT o
IND-WRHS ]
B [MST-GENERAL e
INST-5CHOOL ?

W IHST-UTILITY

W PARK-PUBLIC

W PARK

B O5-GENERAL

B O5-UTILITY
AG-GEN
ROW-GEMERAL
ROW-UTILITY

I ROW-PARKING
WACANT-DEYELOF
WACANT-UNDEVEL

[ Street Centerlines Target

[ Transit Routes Target

[ Transit Stops Target

[ Pedestrian Routes Target

[ Pedestrian Stops Target

[0 Pedestrian Sethack Lines o
< | >

Display ISourcel Se\ectmnl Paint Ealcu\atorl

,? a |-C—llj-_

Jgrawmg' k®|gj A'!.__'\:“@Aria\ VI'ID ~| B T Q|A‘ -

LChoose design target feature class For Case Designer session ’_ 669902526 2005170,17 Feet |
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INDEX PlanBuilder Initial Training Exercise

Select the high-density residential parcel near the center of the development with the Select Features
tool:

= 'ESRI_GIS_Tr -MXD () - ArcMap - ArcEditor

J File Edit ¥iew Insert Selection Tools ‘Window Help

J (=] é‘ s B X | K | + | 1.8,379 vI HE‘ & 0 | (%4 J Edtor | r | # v Taski [create New Feature =l | Target: [Land-Uses - Case 2 [

x

Studies = | Cases™  |alemative Case 2 A | Indicators™ | Comparisans™ | Help~

EE=

[ Base Case
O alkernative Case 1
=] Alternative Case 2
O Inputs
Case Designer Canvases
[ <ase Boundary Area Targ
[ <ase Boundary SubArea
= Land Uses Target
= Case Boundary -- Cas

|
206

I Land Uses 'I

KA W
Ky oAk

| (3 | Eran e | Start Save Stop 1
1
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Land-Use Type
RE3S-SF
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I O5-GENERAL
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INDEX PlanBuilder Initial Training Exercise

Select the Split tool from the Case Designer tool bar and split the parcel vertically by clicking on one
side of the parcel and dragging the mouse to the other side:

% | ESRI_GIS_Training, - ArcMap - ArcEditor;

J File Edit ¥iew Insert Selection Tools ‘Window Help |

J (R é‘ ;S B X | o |\-I; | 1.8,379 vI HE‘ & &0 | r? J Editor + | r ”7' Taski [cut Polygon Features =l | Target: [Land-Uses - Case 2
—T—

EE=] oex study | »
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B Alternative Case 2

D PlanB i [
Studies = | Cases™  |alemative Case 2 A | Indicators™ | Comparisans™ | Help~
ase Designe
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206
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N

=] Case Designer Canvases
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= Land Uses Target
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A0+ Modify Features
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8 RES-MFHIGH
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VACANT-UNDEVEL

Street Centerlines Target
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INDEX PlanBuilder Initial Training Exercise

To merge two parcels together, select the two parcels shown below with the Select Features tool
the Merge tool from the Design tools:

*_ ESRI_GIS_Training.MXD () - ArcMap - ArcEditor

File Edt View Insert Selection Tools Window Help
DEES § BX v - & 1839 i @O K2 Edogr | b 7 Task [Creste New Festure =] | Target: [Land-Uses - Case 2

g oo oo B
# [ Base Case
+ O Akernative Case |
= B Alernative Case 2
# O Inputs
= [ Case Designer Canvases
+ [ Case Boundary Area Tar(
+ [ Case Boundary Subfrea
= & Land Uses Target
= M Case Boundary — Ca:

Studies ¥ | Cases™  |Alemative Caze 2 >| | Indicators™ | Comparisons™ | Help™

2P

ii] Land Uses v! Selact Faatuie:

& Part Attributes ~

@ Sum Demographics
Highight Changes

= (Z Diaw Feahaes

ma ww
ww mm

= B Land-Uses ~ Case 2

Land-Usa Typs
RES-SF

B RES-MFMOD

W RES-MFHIGH

W RES-ROWHOUSE

o COM-RETAIL

. COM-OFFICE

“whFEOXrH Rl TO

. INST-UTILITY
W PARK-PUBLIC
W PARK.

ROW-GENERAL
ROW-UTILITY
. ROW-PARKING
VACANT-DEVELOF
VACANT-UNDEVEL
VACANT
4 [0 Street Centerines Target
# O Transk Routes Targst
+ [ Transk Stops Target
# [0 Pedestrian Routes Target
+ [0 Pedestrian Stops Target
< >
Display | Source | Selection | Pant Calculator | a0 >4

o

Drawing = R @07 A~ 1= |[lo A - [ -
Choose design mode for Case Designer session 6700405.27 200521361 Feet

INDEX will automatically remove all of the attributes from the parcel.
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INDEX PlanBuilder Initial Training Exercise

Access the Paint Palette Set

INDEX allows you to create multiple Paint Palettes. To select a palette, select the Current Case
Designer option from the Cases pull-down menu and select the Paint Palette Toolbar option:

Cases™ |Base Case ﬂ Indicators™ Comparisons™ Help~

8 Manage...
@) Setup Current...

Current Case Designer J o Case Designer Tookar...
€7 Reset Map Table-of-Contents... @ Paint Palette Toobar...
& Feature Inspector...
&' Update Land-Use Topology...
X)) Fiscal Spreadsheet...

Select the Proposed Development palette:

Select Paint Palettes [

Select one or more Paint
Palettes.

Paint Palettes:
Default Paint Palette

Propozed Developrment

k. Cancel

The selected Paint Palette will open automatically:

Proposed Development [x

fpEoEEREN
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INDEX PlanBuilder Initial Training Exercise

To view the attributes of the paint, first select a paint chip:

Proposed Development

WO

Next, select the Paint Editor Button while the paint chip is still depressed:

Proposed Development

JIJIII

A warning message will automatically open asking if you want to save your previous edits. Select
‘Yes’:

INDEX Paint Editor X

Thete is an edit session currently in progress, which the Paint Editar musk stop befare
opening. Do you wish o save your current edit session before opening the Paint Editor?

(Warning: Clicking the Mo’ butkon will discard any unsaved geodatabase edits,
including INDEY land-use painking)

Mo Cancel
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INDEX PlanBuilder

Initial Training Exercise

The Summary tab contains density and floor area information that will be applied by the paint:

i Paint Editor

|10 ~| |RES-MFHIGH |22 Dls/ac)

Land4Jze Group

|High Fiesidential

EA

¥ CanBe Developed

T Images T COther Attributes T Components
Demographic Densities Floor Area and Vacancy
Residential Residential
Predaminant Dweling Group L Percent of FAR is Fesidential 100.00%
Residential Population Per Acre 48.40 Residential Floar Area Per Acre 33.000 sq ft
Students Per Acre 15.40 Fesidential Yacancy Rate 0.00%
wiorkers Per Acre 33.00 Employment
Hauseholds Per Acre 22.00 Percent of FAR is Emplayment 0.00%
Dwelling Units Per Acre 22.00 Employment Floar &rea Per Acre Osqft
Own. Oce. Dweling Units Per Acre 0.00 Employment Vacancy Fate 0,00z
Employment Combined
Predominant Employment Group M Total FAR 07e
Employment Per Acre 0.00 Total Wacancy Rate 0.00%
Land-Use Descriptions -
Contest 1 | ﬂ Context 1 | ﬂ
Context 2 | j Context 5 | LJ
Context 3 | j Feature Motes | ﬂ
0k J Cancel I Apply Fesat J Irmpart Paint Properties I
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INDEX PlanBuilder Initial Training Exercise

The Images tab provides a location for loading photos or drawings of the land-use type. If you
double click in the image frame you can browse to a new photo and load it into the image frame:

| Paint Editor X
]1[!1 _vj iFHES-MFHIGH [£2 Dlgsac) ¥ CanBe Developed
Land-Jze Group ]High Rezidential A'_l
Summany T T Other Attributes T Components

Ok Cancel Apply Reset Import Paint Propertiesz
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INDEX PlanBuilder Initial Training Exercise

The Other Attributes tab contains input boxes for land value, SGWATER information, and
landscaping percentages; along with additional summary information:

| Paint Editor X
|1EI1 LJ |F|ES-MFHIGH [£2 Dlgsac) ¥ Car Be Developed
Land-Jze Group |High Rezidential ﬂ
Summary T Images T Other Attributes: T Components
Income and Property VYalue Parking Requirements
Average Hougehold [ncome $50,000 Residential Parking Spaces Per Acie 26.40
Employrent Parking Spaces Per Acre 0.o0
Agzessed Land Value Per Acre $300.000 S : L
Total Parking Spaces Per Acre 26.40
Azzessed Structure Value Per Saq.Ft. $120
Total Azseszed Yalue Per Acre $4.259,999
Stormwater Runoff and Pollutants Residential Water Use
Average Impervious Percent 853 Pervious Area | andscaping [Outdoor Water Uze Factor]
JPDEWIDUS Eoveiiee i J Cool Season Grasses Percent [1.00) a0z
3 =004 - —
RESLSBEE2e Bons St A dailesg Wwiarm Seazon Grazses Percent [0.70) 0%
Tatal Suspended Solid Pallutants 41.00 g/L Groundecovers Percent (0.50) 0%
Phosphorous Pollutants 057 olL Shiubs and Trees Percent [0.20) 20%
Mitrogen Pollutants 1.82 g/l Average Landscape Water Uze Factor 084
Indoor Water Use
Tatal Indoor 'water Uze Per Acre 2.904.00 gal/day

Ok Cancel Apply Reset Import Paint Propertiesz
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INDEX PlanBuilder

Initial Training Exercise

The Components tab allows you to associate one or more dwelling and/or employment types with

the paint and set their densities.
component attributes:

i| Paint Editor

Select the Edit button next to the component type to edit the

[101 | |RES-MFHIGH (22 Dl s/ac)

¥ Can Be Developed

Land-Usze Group |High Reszidential j
Summany T Images T Other Attributes T
Dwelling Type Components Add Mew Row | SetDUsfacre Cunent Row | Dielate Current Fow |

Dwelling Component

|

] |E0mpnnentT}lpe |BIdanntprintF’cthF’ar... |.-’-‘ngumFIu:u:|rs |F.-’-\FE !Frlil
Id 101 L] MFHIGH [22 Dls/ac] 37.87878| 2| 0 7A7575R | =
Total = 37.88% Total=0.76 |

Employment Type Components

AddNew Row |

Set empzdacre Current Bow ]

Delete Curment Fow |

Employment Component

|

[n] |E0m|:u:unentTy|:ue BldgFootprintPotOiPar... |AvgNumFInnrs |FAFE Edit
Total = 0.0% Total = 1.0
(] Cancel Apply Reset Impart Paint Properties
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INDEX PlanBuilder

Initial Training Exercise

The Paint Component Properties dialog below shows attributes that can be associated with each

component type:

Paint Component Properties - Dwelling

DhwellingT ype

DhwellingTwpelD 1m
Dwelling Type MFHIGH [22 ...
Dwelling Group [zubtype] Code 2
Dwelling Group [zubtype] D escription b ualti Family
Reszidential Floor Area (zqft/DU 1500
Dhwelling Wkits Docupied with Houzeholds [3%] 100
Perzons per Houzsehold 22
Workers per Houzehaold 1.5
Studentz per Houzehaold 07
Dwelling Unite Dwner Docupied [%] 1]
Average Houszehold Income [$] A0000
Avg Azsezsed Structure Walue [$/2qft) 120
Parking [spaces/D U] 1.2
|doar Water Use [gal/resident/day] G0

k. Cancel Apply Reset

=&l | Thiz paint component is not in use. Itz atiibutes can be edited.

Close both the Paint Component Properties dialog and the Paint Editor.
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INDEX PlanBuilder

Initial Training Exercise

Apply Paints to Land-Uses

Zoom to the development proposal:

. ESRI_GIS_ Training.MXD () - ArcMap - ArcEditor

J File |Edit ¥iew Insert Selection Tools ‘Window Help

J 0= é‘ " B X | ) u |\-I; | 1:5.347 ~| HE‘ & H 0 | a2 J Edtor | [ | 2 v Task [create Mew Feature B | Target: [Land-Uses — Case 2
X DEX PlanBuilde

EE=] moex study |
[ Base Case T
[0 Alernative Case 1
= [ Alternative Case 2
O inputs
= Case Designer Canvases
[0 ase Boundary Area Tar
[0 case Boundary Subfrea
= Land Uses Target
= Case Boundary -- Cas

= M Land-Uses - Case 2
Land-Use Type
VACANT
RE3S-SF

0 RES-MFMOC

8 RES-MFHIGH

0 RES-ROMHOUSE

0 COM-RETAIL

o COM-OFFICE

M MLA-COMRES
IND-LT
IND-'WRHS

B [MST-GEMERAL
INST-SCHOOL

B THST-UTILITY

I PARK-PLBLIC

I PARK

B O5-GEMNERAL

B OS-UTILITY
AG-GEN L
ROMW-GEMERAL
ROW-UTILITY

I ROW-PARKING
VACANT-DEVELOF
VACANT-UNDEVEL

Street Centerlines Target

Transit Routes Target

Transit Stops Target

Pedestrian Routes Target

Pedestrian Stops Target o,

< | >

[+ [+ 3
1oo0onoag

Display |Source| Sa\ectmnl Paint Calcu\ator|

fyo¥c

By 00l @0

12
i

AL

Studies | Cases™  |Altemnative Caze 2 hd ‘ Indicators™ ‘ Comparisons™ ‘ Help™
ase Designe
I Land Uses 'I Iﬁ Paint Attributes 'I | & | EalR e | Start Save Stop

@O |4 J

Jgrawmg‘ k®||:|' A'!Z“@Aria\ 'l'IU B 7T U A~ &y F~ ;v|

| |6702749.21 200268443 Feet |
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INDEX PlanBuilder Initial Training Exercise

When you select one of the paints, the mouse icon will change to a paint brush.

Select the Mixed-Use paint chip and paint the vacant parcel near the center of the development site
by clicking on it, as shown below:

% ESRI_GIS_Training.MXD () - ArcMap - ArcEditor

J Ele Edit Wew Insert Selection Tools Window Help |

J D E §| & [ = | T ‘\-I; | 15347 -] | 7 ‘ - Y| ‘ r? J Editor ¥ | [S | &~ Tasks [create ew Feature | | Targat: [Land Uses — Case 2 I
= @ DEX PlanBuilde )
= MD P— a4 @ Studies ¥ ‘ Cases™ IAllEmatwe Case 2 -I | Indicators™ | Comparisons™ | Help™
+ ase Case
O alternative Case 1 &

= Alternative Case 2
O Irputs
= Zase Designer Canvases
[0 Case Boundary Area Targ
[0 Case Boundary Subdrea”
=l Land Uses Target
= Case Boundary -- Cas

T3
am

ase Designe
I Land Uses ‘I dl Paint Attributes i | @| Ll |5tar; Save Stop

B
x

"
<

iomnpemEE

=] Land-Uses -- Case 2
Land-Use Type
RES-SF

10 RES-MFMOD
I RES-MFHIGH
I RES-ROWHOUSE
o COM-RETALL
B COM-0FFICE
I MIX-COMRES
IND-LT
IND-WRHS
I INST-GEMERAL
INST-SCHOOL
B INST-UTILITY

I PARK-PLUBLIC

N PARE |h I
. O5-GENERAL n
. O5-UTILITY

AG-GEN

ROW-GENERAL

ROW-UTILITY e

I ROW-PARKING
WACANT-DEVELCF
WACANT-UNDEVEL

W MIX-COMRES (20

Street Centerlines Target
Transit Routes Target
Transit Stops Target
Pedestrian Routes Target

Pedestrian Stops Target o
% | e

Display ISUU[CE' Select\unl Paint Calculaturl @0 |2 4 J _.I

Jgraw\ng' NQ‘D'A'E“@AMI [0~ B r u A~ &'ﬁ';"

ey rEBli @3

1,
1

Il

[+ [# 3
iooooo

| 670130371 2001858.43 Feet |

While the parcel is still selected, select the Sum Demographics tool from the Case Designer tools:

Case Designer

I Land Uses j ﬁ; Paint Attributes j | @| K |Starl; Save Stop

Select Features -~
-, Select by Attributes
Edit Attributes
Annotate Features
ﬁ; Faint Attributes
Surn Demographics
L8 Highlight Changes
(= Draw Features
QZ Split Features "
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INDEX PlanBuilder Initial Training Exercise

The Sum Demographics tool displays a dialog showing how many dwellings, residents, and
employees were added to the parcel:

INDEX PlanBuilder ]

i) Summarization of 1 selected land use polyoon:

Tatal Dweling Unit Count = 112
Toktal Residential Population = 247
Total Employment Count =11z

Painting land-use areas will remove all existing attributes and replace them with the paint values.
Paint the parcel across from the previous one you painted with the mixed-use paint, as shown
below:

% 'ESRI_GIS_Training.MXD () - ArcMap - ArcEditor;

File Edit ¥iew Insert Selection Tools ‘Window Help

DEeE& & B X « & 15547 | f & K Edor v | k| @ Task |Create MewFeatore 7| | Target: [Land Uses - Case 2
X @ INDEX PlanBuilder X
= gm it @ Studies ¥ | Cases™  |Altemative Case 2 ¥ | | Indicatars™ Comparisons™ Help™
+ Base Case
& alternative Case 1 &

Case Designer

[m]

|

Alternative Case 2
+

O tnputs :: | Land Uses ﬂ |@ Paint Attributes j e
Case Designer Canvases £2
¥ [0 Case Boundary Area Targ @
+ [0 Case Boundary SubArea”
= Land Uses Target O
= Case Boundary -- Cas ‘
2 Land-lUses -- Case 2
Land-Use Type @3
RES-5F -
RES-HFMOD &
8 RES-MFHIGH
RES-ROWHOUSE @
COM-RETAIL
N COM-OFFICE k
B MLE-COMRES
IMD-LT o
IMD-WRHS M
B [MST-GEMERAL e
&

INST-SCHOOL
B TMST-UTILITY
B PARKE-PUBLIC
B PARK
I O5-GENERAL
B O5-UTILITY
AG-GEN
ROW{-GEMERAL
ROM-UTILITY
I RCYW-PARKING
VACANT-DEVELOF
VACANT-UNDEVEL
M MI-COMRES (20
Street Centerlines Target
Transit Routes Target
Transit Stops Target
Pedestrian Routes Target
Pedestrian Stops Target o

< | b

ooooao

MJMJ Selection | Paint Calculator @0 | 4 J
Drawing > K O~ A~ @] Aial A0~ B ru Av B Fr s~

Number of features selected: 1 670075779 2001811.97 Feet
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INDEX PlanBuilder Initial Training Exercise

To dynamically display the cumulative land area, population and employment for each land-use,
select the Paint Calculator tab at the bottom of the Table of Contents and scroll down:

% 'ESRI_GIS_Training.MXD () - ArcMap - ArcEditor

J File Edit ¥iew Insert Selection Tools ‘Window Help |

JDﬁné‘%ﬂX|n“|\"}|154mz 'I‘;‘Z‘@%D|k‘?JEd\mL' |F|f'Task:lcraataNaerature
INDEX PlanBuilder 5] | ‘
Studies ¥ | Cases™  |Altemnative Case 2 Indicators™ ‘ Comparisons™ ‘ Help™
Acres Pop Emp

RES-SF 418 T2H4 LEE] Case Designer

]
I Land Uses 'I Ié Paint Attributes ‘I | @ | o | Stark Save Stop

ES-MFMOD 41 1.98 10
ES-MFHIGH =
ES-ROWHOUSE 11 2 =
OM-RETAIL 2 EE] -
OM-OFFICE 3 a5, »
IX-COMRES 1 421 35 1=
IND-LT 144 0 1724
a
INDAWRHS 100 0 1,203 &
rNST—GENERAL | E| i aﬂ ’T l
INST-SCHOOL 34 0 337 [ ] «T [ ]
ET-LTILITY 15 i i #h :
Pami-PUBLC | 24§ 0 ] il
A I R i i
T N - e
M=l .
5.0 455 0 17 I I l I JENBEETER
ROM-GENERAL 1 1 0 - -
ROM-UITILITY 1 0 0
OiALPARKING | El | [
\ACANT-DEVELOPAELE 1.025 i i
\ACANT-UNDEVELOPABLE 2 i 0
X-COMRES (20 DUsi20 | El aﬁ 164 | -
-
T —_— [
M‘ Source | Selectionll Paint Calculator a0o|amn 4 J
Jgrawmg'IT(:) = g'é“@mm v”ﬂ]}_{ u Av&v.é‘-;v|
Switches ta data view ’_|6699579.99 200236137 Feet |
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INDEX PlanBuilder Initial Training Exercise

Try to increase multi-family dwelling density by selecting the RES-HIGH (22 DUs/ac) paint and paint
the parcel shown below. Notice that the new land-use is dynamically added to the Paint
Calculator:

= ESRI_GIS_Training.MXD () - ArcMap - ArcEditor
Fle Edt View Insert Selection Tools Window Help
DBEI& &max o o EfiEez <] i A @O K ey | b 27 Task [Creste NewFeature x| | Tergets Jland Uses - Case 2 .
| __ - ]
e b
)

“hbEerBeegBites

Dizplay | Source | Selection  Pant Calcudator a0 | u 4

Bm'k @D'A." IU'BII&.&'&'-"_'.'
M.lnbudfu&uassebcbed 1 - - 6700607.38 2001856.28 Feet

Save your edits and stop editing.
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INDEX PlanBuilder Initial Training Exercise

Improve Transit Coverage
The vicinity is deficient is transit service coverage according to case scores. In this section you will

improve the transit coverage by creating a new bus route with bus stops through the center of the
study area.

Activate Case Designer and make Bus Routes the active design target:

% 'ESRI_GIS_Training.MXD () - ArcMap - ArcEditor;

File Edit ¥iew Insert Selection Tools ‘Window Help
DeE& ® \'|; 1.23822 hd N:Z é:l & 0 K? Editor v b | & v Task |create MewFeatore j Target: |Transik Routes - Cass 21 Bus

x
=1 mﬂ ¥
# [ Base Case 7
® O Alternative Case 1
= Alternative Case 2
+ [ Inputs
] Case Designer Canvases
Case Boundary Area Targ
Case Boundary SubArea
Land Uses Target
Street Centerlines Target
Transit Routes Target
Transit Routes - Cas
Transit Group {su
e B
w Light Rail
—+ Heawy Rail

Street Centerlines -1
Street Group (sub
- Freeway e
- Arterial

— Collectar
— Local
—— MoRightOfway

Land Use Boundaries T [ T

= m —
Case Boundary frea
Transit Skops Target \ }>

Pedestrian Routes Target \ l

Studies ¥ | Cases™  |Altemative Case 2 > | Indicatars™ Comparisons™ Help~

206

|@ Transit Routes, Bus ﬂ HE Select Features j @ Save Stop
T

¥ T r

KA W
Ky oAk

{ |

@

DRCRCRGRE

n®}O000

B
=~

Eex

LT

1,
13

[
{

Pedestrian Stops Target
Pedestrian Setback Lines
Traffic Control Devices Tz

Bicvycle Routes Target —l
Points of Interest Target

Supplementary Land-Use:

Planned Land-Use Design @

School Attendance Areas

Floodplains Target

Slopes Target =

Hydrological Soils Target

Stormwater Best Manage o
% | 2

-
Display | Source | Selection | Paint Caleulator L “ﬂ jJ

Drawing = K O~ A~ (@] Arial A0~ B ru Av B Fr s~

I EEE N HE
Ooooooooooooog

B703048.92 200474026 Fest

Select the Draw Features tool from the Case Designer toolbar:

Case Designer
“@ Transit Routes, Bus LI |th Select Features ﬂ = [ Save Stop

I8 Select Features

M, Select by Atributes
Edit Aftributes

&

< SplitFeatures

X Merge Features
@< Reshape Features
& Modify Features
%, Set Snapping
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Draw a bus route from the east to the west side of the study area:

File Edit ¥iew Insert Selection Tools ‘Window Help

DeE& ® \'|; 1.23822 hd N:Z é:l & 0 K? Editor v b | & v Task |create MewFeatore j Target: |Transit Routes - Cass 2 1 Bus

S g
SF=] iNDEX Study|
# [ Base Case
® O Alternative Case 1
= Alternative Case 2
+ [ Inputs
] Case Designer Canvases
7] Case Boundary Area Targ
Case Boundary SubArea
Land Uses Target
Street Centerlines Target
Transit Routes Target
Transit Routes - Cas
Transit Group {su
e B
w Light Rail
—+ Heawy Rail i
Street Centerlines -1
Street Group (sub
- Freeway
- Arterial
— Callectar
— Local
—— MoRightOfway
Land Use Boundaries u_‘ | ‘ ” } "

O [
Case Boundary frea

Transit Skops Target \ }>

Pedestrian Routes Target

Predestrian Stops Target \ l
Pedestrian Setback Lines H
Traffic Control Devices Tz
Bicvycle Routes Target —l
Points of Interest Target

Supplementary Land-Use:
Planned Land-Use Design
School Attendance Areas

Floodplains Target
Slopes Target =
Hydrological Soils Target
Stormwater Best Manage o //
I | 3 <
[c]

Display | Source | Selection | Paint Caleulator L "ﬂ

Drawing > K O~ A~ 0] tial A0 | B r o Av e Fr o~

Studies ¥ | Cases™  |Altemative Case 2 > | Indicatars™ Comparisons™ Help~

206

|@ Transit Routes, Bus ﬂ HE Select Features j @ Save Stop

g T I

KA W
Ky oAk

@

+
+
+

n®}O000

B

Eex
(H

0
TNl
!

f

I EEE N HE
Ooooooooooooog

B703048.92 200474026 Fest

Save your edits.
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RERUN INDICATORS AND COMPARE CASES

In this section you will evaluate the changes made to the development proposal by rerunning the
indicators and comparing goal achievement.

Rerun Indicators

Select the Calculate option from the Indicators menu on the INDEX toolbar:

Studies * | Cases™ [Base Case Ll Indicators™ Comparisons™ Help~

B8 Manage Run Sets..,
Ci"( Edit Current Run Set,.,

ﬂ Calculate. .,

B Latest Results, ..

Select Alternative Case 2 and click the OK button:

Select Cases ]

Select one or more Cases.

Cazes:

Exizting Conditions
Propozed Developrent

b odified Propozal

Ok Cancel
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Initial Training Exercise

When the indicator run finishes, close the

option:

INDEX PlanBuilder

Indicator

Results table and select the Latest Results

Studies = Cases™

Alternative Caze 2

Select all three cases and click the OK button:

505/406

Select Cases

Select one or more Cases.

itig Conditio

d [
taodifed Propaos

Indicators™ Comparisons™

B Manage Run Sets. ..

ij Edit Current Run Set. .,
% Calculate, ..

=1l Latest Results, ..

oprient

Ok

3

Cancel
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Initial Training Exercise

Expand the Indicator Results table so all three cases are showing and scroll through the results.
Compare the changes in indicator scores between cases:

B Indicator Results

Collapse the nodes to hide Elements. Use the map column [g.g., M0] button to show indicator maps.
Definition Basze Casze 1 Case 2 |:i
1L |ndic.atar Unitz Ohijective Scarel MO} Szorel k1| Scare2 pz|
' =
2| Population residents nohe 8713 10,046 10,285
3| Employment employees niohe 4,243 251 B531
4| Population Denszity residents/gross acre none 2490 334 342
74|Study Area Acreage tatal acres none 30069 3.00E.9 3.00E.9 =
8| Usze Balance 0-1 zcale 0.80 or more 072 068 0.68
75| Dwelling D ensity Dl arozs acre 4.00 ar mare 1.07 1.26 1.30
73| Dwelling Unit Caunt tatal DU nohe 3227 3,787 3,895
11| Student Enroliment Lewvel % student capacity fulfiled 80.0 ko 90.0 T4 ar.3 888
14| Single-Family Parcel Size avg zquane feet B.000 or less 5.984 B.758 E.758 |
15| Single-Family 0welling Denzity DU/net acre 7.00 or more E24 645 645
16| bulti-F amily Dwelling 0 enzity DU /net acre 20.00 or more 17.85 19.09 1912
17| Single-Family Dweling Share % total DU B0.0 k0 800 772 711 E9.2
18| Multi-Family Dwelling Share * total DU 2000 400 228 2849 308
19| Amenitizs Adjacency % pop wl user buffer 30.0 ar mare on 211 229
22| Tranzit Adjacency to Housing % pop wfi uzer buffer 100.0 or mare LTA | BO.7 7hh
24|Jobg to Housing Balance jobs/DILJ 075t 1.50 1.3 1.81 1.68
28| Emplopment D enzity empz/net acre 15.00 or more 1077 15.78 1496
27| Trangit Adjacency to Emplopment % empz w./i user buffer B0.0 or more 360 h8.2 ah4
2 |
i | Al |l
SN
| >

Close the Indicator Results table.
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INDEX PlanBuilder Initial Training Exercise

Compare the goal achievement of the two cases side-by-side with the RAW bar chart. Open the
Rating and Weighting bar from the Comparisons menu on the INDEX toolbar:

Studes v  Casesw  |Base Case v | Indicatorsw | Comparisorsy | Helpw
o Objective Achievement...
L 3l Rating and Weighting...

Select all three cases from the Select Cases dialog:

Select Cases X

Select one or more Cases.

()4 Cancel
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Initial Training Exercise

The RAW bar chart reveals a positive impact from the changes made to the original development

proposal:

INDEX

Rated and Weighted Case Comparison

100+

68.0 65 1

0
Modified Proposal
Proposed Dewelopment

28.0

Existing Conditions

Note: actual scores may vary as they depend on individual edits
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INDEX PlanBuilder Tutorial 1

INTRODUCTION

This tutorial covers the initial set-up of INDEX for a jurisdiction, such as a city or county, or multi-
jurisdiction region. As shown in Figure 1, this stage prepares INDEX for subsequent use at any
location in the jurisdiction where individual studies can be created and evaluated.

Jurisdictional set-up of INDEX addresses the following primary tasks:

] Pre-process jurisdiction data.

| Establish spatial references.

| Create sets of indicators and objectives.

[ ] Create palettes of land-use paints and transportation features for use in scenario-building.

As shown in Figure 2, once the jurisdictional set-up is completed, users are able to create studies
anywhere in the jurisdiction. It is possible to set-up INDEX for only a subarea or portion of a
jurisdiction, but the disadvantage of that approach is having to set-up the tool again when another
study at a different location is started. Having the entire jurisdiction set-up at the outset will save time
and enable quicker study responses.

INDEX PlanBuilder supports all ArcGIS license types (ArcView, ArcEditor, Arcinfo). However
ArcView users are limited in the kinds of indicators they can run, and therefore have reduced data
requirements. Throughout the INDEX PlanBuilder documentation, where applicable the following
highlights denote license-specific features or instructions:

ArcEditor/Arcinfo Users, or

ArcView Users
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Jurisdiction-Level Steps

Figure 1. BASIC STEPS IN APPLYING INDEX

Study Area-Level Steps

Establish
Spatial
References =P
(projection,
units, extent)
Create
RAW
Objective »
Sets
Create
Land-Use >
and Transp.
Palettes
Land-Uses Tf:nsmrmion
- Existing r p:;o
- Planned 5 i
- Hypothetical  Teancit
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Study
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Palettes
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Study
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Figure 2
TUTORIAL SEQUENCE AND GEOGRAPHIC RELATIONSHIPS

Tutorial 3

Comparison of
alternative design cases

: \ \
and their impacts to

the surrounding study N 53
area base case.

N
Tutorial 2 E
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of study area <

existing X
conditions.

Tutorial 1 : -

Set-up of data,
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INDEX PlanBuilder Tutorial 1

PRE-PROCESSING OF JURISDICTION DATA

INDEX has specific data requirements that vary depending on the indicators you choose to run (refer
to Appendix D in the Indicator Dictionary for a detailed description of indicator data requirements).
Much of the data will exist in the jurisdiction’s GIS database; however, some may need to be created
or acquired from other sources. The optimal approach is to set up data for the entire jurisdiction and
clip out or extract portions for study areas as the need arises.

In this section you will explore some of the primary data used by INDEX, with particular attention to
data type, geographic extent, and tabular attributes. You will also modify the existing land-use
shapefile (parcels) by providing a numeric value for each of the jurisdiction’s land-use types. The
data used in this tutorial is intended to be representative of a small municipal jurisdiction.

Open a standard ArcMap project and load all of the shapefiles located in the folder:

[My Documents]\CriterionM\INDEX\PlanBuilder\9.2\TutorialData\Jurisdiction_GIS

Add Data B3
Look ir |3 Jurisdiction_GIS | | splse|c| [ (88|

amenities_jurisdiction, shp Epark_s::hn:nDlyard_jurisdictinn.shp
bikeroutes _jurisdiction.shp @ped_ru:-utes_jurisu:lictiu:-n.shp
BMP_jurisdiction.shp rainfall csv

busroutes _jurisdiction.shp @su:h-:u:ul_attend_]'urisu:liu:tiu:un.shp
busstops_jurisdiction, shp @slupe_jurisdictiun.shp
centralnodes_jurisdiction, shp Esnil_jurisdictinn.shp
Flondplain_jurisdickion, shp @streets_jurisdictinn.shp
openspace_jurisdickion, shp 2t kraffic_signals_jurisdiction. shp
3 parcels_jurisdiction.shp

Mame: | Add

Showe of type: |Datasets and Layers [*.lvr] j Cancel
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The data available for the jurisdiction is fairly extensive, and more will be provided for the study area.
Explore the shapefiles in ArcMap, paying close attention to the table attributes:

. Untitled - ArcMap - Arcinfo

Fle Edit ¥ew Insert Selection Tools Window Help

DEES| 5 E@X | o o | |[T122% - B .2 & & o w2

= amerities_juris

= busstops_jurisdiction
*

= centralnodes_jurisdiction
*

= traffic_signals_jurisdiction
*

= bikeroutes_jurisdiction

tesunAN

= busroutes_jurisdiction

|

= ped_routes_jurisdiction

= streets_jurisdiction

= BMP_jurisdiction

=
= flnodplain_jurisdiction

EerhEC

openspace_jurisdiction
O

arcels_jurisdiction

it
1

i
3]
=

w

= park_schoolyard_jurisdiction

= school_attend_jurisdiction
O

= slope_jurisdiction

O
= soil_jurisdiction
O

Ll

Display - Selection | | am @ L
JOx A~ 2 ||o) i “[0 ] Bru/lAv &y v &~

Drawing * R (2

[6660885.47 1977766.27 Feet |
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Existing Land-Use

Existing land-use is one of the most heavily attributed feature classes in INDEX and is used in many

of the indicator calculations.

Right-click on the Parcels layer in the TOC and open the attributes table and look at the data in the

attribute fields:

= Untitled - ArcMap - Arcinfo

| He Edt wew Insert Selection Tools window Help

&

| edtor = | [ # = rosk e

=)

2| OB E | s tods T 4|

|D@EE| 4 BBX |0 o b 75 -|i£\@an\w‘

x

=l £7 Layers

amenities_jurisdiction
®

=1 O busstops_jurisdiction
*

= O centralnodes_jurisdiction
*

= O traffic_signals_jurisdiction
®

= OO bikeroutes_jurisdiction

=1 O busroutes_jurisdiction

= O ped_routes_jurisdiction

=1 O strests_jurisdiction

— [y
= O BMP_jurisdiction i1
= I H
= O floodplain_jurisdiction
0 b
£ O openspace_jurisdiction b

O

= parcels_jurisdiction

[ ]
(“BEOXF LI CORITGIULBLH

= O park_schoolyard_jurisdiction

]

=l [0 school_attend_jurisdiction
e_jurisdiction

|_jurisdiction

OemsD

Display -Source Selection am a4

| prawng > K 0@ O v A~ 2 [lg A it <] B 7 U A & v o~

| 668301077 199476931 Fect |
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B Attributes of parcels_jurisdiction

| FID | Shape* | AREA LANDUSE_DE ASS_STRVAL ASS_LNDVAL TOTUNITS | EM ~
» 0 |Polygon 4370056767 VACANT [ [ [i]
N 1 |Polygon 325005348956 | MISC PARK GREENBELT ETC i El 0
N 2 |Polygon 275487 174494 | MISC DRANAGE DITCH i 61 0
b 3 |Polygon 160233.353564 | MISC P ARK GREENBELT ETC i 10 0
b 4 |Polygon 370441 523355 | MISC PARK GREENBELT ETC i 10 0
b 5 |Polygon 75216.704273 MISC UTILITY POWER OR SEWER i 10 0
N & [Polygon 164881 TOB141 |PUB,CITY USE EXEMPT i 10 i
b 7 [Polygon 23627 466465 [VACANT i i i
b & [Polygon 403027 394815 | VACANT i i i
N 9 |Polygon 915497 530369 | VACANT i 730191 0 )
< >
Record: ﬂﬂ 1 jﬂ Show:W Selected | Records (0 out of 18110 Selected.) Optionz =

Use the table in Appendix D of the Indicator Dictionary to identify attributes from the Parcel attribute
table that can be used to populate the INDEX Land-Use data fields.

There are two fields in the attribute table that can be loaded directly into INDEX: TOTUNITS (total
number of housing units) and EMPS (number of employees). The ASS_STRVL (assessed structure
value) and the ASS_LNDVAL (assessed land value) values can be summed in a new field to
calculate the Total Assessed Value, which can be loaded directly into INDEX.

Other values may be derived from the existing fields. For example, Residential Population can be
obtained from the TOTUNITS field by multiplying the Total Units by the average number of residents
per household for each dwelling type.

Before land-uses can be loaded into INDEX, a numeric value must be provided for each of the
jurisdiction’s land-use types. The LANDUSE_DE field contains definitions of all of the jurisdiction’s
existing land-uses. Right click on the LANDUSE_DE field title and select Summary to obtain a list of
all of the land-use types:

8 Attributes of parcels_jurisdiction E|E|E|

| shape* | T AHDIISE DE ASS STRVAL ASS_LHDVAL TOTUNITS | EM #
0 |Polygon 4370056767 | WACANT = Sort Ascending o 0 0
N 1 |Polygan 325005343956 | MISC PARK GREEMBELT ETC S Gurt Descending i &1 i
N 2 |Polygon 275457 174494 | MISC DRAINAGE DITCH - i &1 i
3 |Palygon 160233 353564 |MISC,PARK GREEMBELT ETC SUrTarize. . il 10 il
4 |Polygon 370441 823355 | MISC PARK GREENEELT ETC H Calrulate Valies. .. il 10 i
N £ |Polygon 75216704273 | MISC UTILITY POWER: OF SEWER i 10 i
N & |Polygon 164551 706141 |PUB CITY LISE EXEMPT i 10 i
H 7 |Polygon 23627 455465 \VACANT FieERRfhiE=e EHlm o o o
B & |Polygon 403027 F4E15 | VACANT - i i i
] 9 |Polygon 515407 530369 | VACANT i TA019 i a3
< >
Recard: ﬂﬂ 1] ﬂm Showe | Al Selected | Records [0 out of 18110 Selected ) Options =
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There is no need to summarize additional information from the other fields, so select OK on the
Summarize dialog:

Summarize

Summarize creates a new table containing one record for each unique value
of the zelected figld, along with statizticz summarizing any of the other fields.

1. Select afield to zummarnize:
LANDLISE_DE ~|

2. Chooge one or more zummarn statiztics to be included in the
output table:
= AREL
[ Minirnum
] Mazimum
[ ] Awerage
] Sum
[] Standard Deviation
[ Variance —
+ AS5_LMDMWAL
4 AS5_STRWAL
+ EMPS

rirs

| >

W

3. Specify autput table:
|E:'\D ocumerts and 5 ettingshenictiy DocumentsyCriterion (2

-

About Summarizing D ata

Cancel ‘

Select “Yes” to add the Summary Result table:

Summarize Completed
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Open the Summary Result table from the ArcMap TOC:

B Attributes of Sum_Output

| o LANDUSE_DE Count_L ANDUSE _DE |
, 0| AGR FIELD CROP 15
1| COMRETAIL 155
| 2 |IND DISTRIBUTION & W AREHOUSES 126
| 3 |IND NDUSTRIAL USE 73
| 4 \MISC DRAINAGE DITCH 53
| 5 \MISC PARK GREENBELT ETC 72
| & \MISC PARKING 2
| 7 \MISC UTILITY POWER: OR SEWER 11
B 8 | MISC WALKAAY 18
N a | OFF GENERAL 74
| 10 |PUB CITY USE EXEMPT 447
| 11 | PUB NSTITUTION 1
| 12 |PUB SCHOOL EXEMPT 27
| 13 |RES HIGH RISE APARTMENTS 1
| 14 |RES LOW RISE APARTMENTS 104
| 15 |RES SINGLE FAMILY 1732
B 16 |RES SINGLE FAMILY IN SUBDIY 10325
N 17 |VACANT 4314

Recard: ﬂﬂ 1 ﬂm Shnw:m Selected | Aecards [0 ouk af 18 Select

The Summary Result table provides a list of all of the existing land-use types in the jurisdiction.

INDEX requires that land-use types must be represented by a numeric value between 18 and 250
(values 1-17 are reserved for sample land-use definitions). The numeric values will be matched up
with land-use definitions that you will create in INDEX.
Land-use types should be categorized using a logical classification scheme based on jurisdiction
standards. Land-use ID#'s 18 and 19 are available, but for purposes of the tutorial you will start with
ID# 20 to better organize the jurisdiction’s existing land-use categories. The table below provides an
example of how existing land-use types might be grouped:

LAND-USE CATEGORIES

NUMERIC CATEGORIES

RESIDENTIAL TYPES 20-29
COMMERCIAL/OFFICE TYPES 30-34
MIXED-USE TYPES 35-39
INDUSTRIAL TYPES 40 - 44
INSTITUTIONAL TYPES 45 -49
PARK/RECREATION TYPES 50 - 54
OPEN SPACE TYPES 55 -59
AGRICULTURE TYPES 60 — 64
RIGHT-OF-WAY TYPES 65 - 69
MISCELLANEOUS TYPES 70-74
VACANT TYPES 75-79

Note: the available 233 paints will also be used to define planned land-uses and design paints.

504/501
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Tutorial 1

Next, create a field in the Parcel attribute table and add numeric values for the existing land-use types.
This field has already been created in the tutorial attribute table for you. New INDEX land-use values
are provided in the INDEX Type ID table below:

504/501

LANDUSE_DE (existing land-uses) | INDEX TYPE ID
RES,SINGLE FAMILY 20
RES,SINGLE FAMILY IN SUBDIV 20
RES,LOW RISE APARTMENTS 21
RES,HIGH RISE APARTMENTS 22
COM,RETAIL 30
OFF,GENERAL 31
IND,INDUSTRIAL USE 40
IND,DISTRIBUTION & WAREHOUSES 41
PUB,INSTITUTIONAL 45
PUB,SCHOOL EXEMPT 46
PUB,CITY USE,EXEMPT 47
MISC,PARK,GREENBELT,ETC 50
MISC,DRAINAGE,OPENSPACE 55
AGR,FIELD CROP 60
MISC,WALKWAY 66
MISC,UTILITY,POWER OR SEWER 67
MISC,PARKING 68
VACANT 75

10
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Street Centerlines

Street Centerlines are another important data requirement for INDEX. Notice that the centerline
segments extend beyond the study area in order to capture nearby surroundings that might impact
the study area:

= Untitled - ArcMap - Arcinfo g@@
File Edit Wiew Insert Selection Tools MWindow Help
| Edtor > | P = Task | New Feat = et | -
DEES @ 2BX v [mE o4 &0

Analysis Tools = 11 & -

amenities_jurisdiction
®
busstops_jurisdiction
*

O

O

O centralnodes_jurisdiction

*

= O traffic_signals_jurisdiction

®
[ bikeroutes_jurisdiction
O
O

busroutes_jurisdiction

LR Y ety oy,

ped_routes_jurisdiction

= [0 BMP_jurisdiction

=0

floodplain_jurisdiction

[ ]

openspace_jurisdiction

O

gsa 50

- -

Ss
SRl
-\‘\Tl

)

parcels_jurisdiction

]

ark_schoolyard_jurisdiction

O3

chool_attend_jurisdiction

O

lope:_jurisdiction

m
f

1T M m M @
i R Y i [

sai

| jurisdiction £

m

=
Display Selsction 20 a4 7 J )_J_j
praving v K (0 @ | O|v| A v 0= |[l] ana it <] B 7 U A & v o~

6680074.96 1998088.05 Fect_|
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Open the Street attribute table and look at the data in the attribute fields. These characteristics of the
street network are associated with each line segment, including sidewalk information:

B Attributes of streets_jurisdiction E][E|E|
| LocATion_| L_F ADD | L_T_ADD | RF_ADD | R_T_ADD CLASS CRIT_CLASS SWALK_PCT STRT_WDTH | ROW_WDTH| ~
» 1 299 2 300 5 |Local 100 28 [i]
0 i 3800 3304 5 |Local 100 38 0
| 5262852631 2801 2859 2800 2853 5 |Local 100 31 0
| 5129851303 3365 3389 3366 3390 5 |Local 100 29 0
| 5262052830 1 99 2 93 5 |Local 100 31 0
0 i 0 0 5 |Local 100 28 0
| 5134751352 1332 1398 1333 1393 5 |Local 100 32 i
| 3838 3860 3837 3858 5 |Local 100 36 i
" |s11arsi1ar 1 99 2 98 5 |Local 100 29 i
B il i il il & Freeway il i il
| 5421 5459 5420 5455 5 |Local 100 36 0
| 5s0s790933 0 0 0 0 3| Arterial 100 125 0
H hel-0l hel={s] N aTn S Aral Ann aT n v
£ ¥
Record: ﬂﬂ’—1jﬂ Shaow: W Selected | Records (0 out of 3013 Selected.) Options =

ArcEditor/Arcinfo Users: Street Centerlines are used for network-based indicator calculations such
as Street Route Directness. Complete network connectivity is required in order to load shapefiles
into the application. Line segments that are not directly connected to the main network will be
rejected during the geo-loading process, potentially creating a misrepresentation of the built
environment. The geo-loader will create a log of Feature ID’s of segments rejected during the geo-
loading process.
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ArcEditor/Arcinfo Users: Pedestrian Network

Like Street Centerlines, the Pedestrian Network is also used for network-based calculations and
requires complete network connectivity. The feature class is used solely for proximity calculations
and requires no additional attributes. It should represent paths where people walk including: streets
(excluding freeways), off-road sidewalks, and trails. In cases where it is not feasible to collect
sidewalk centerlines, the Street Centerline is used as a substitute:

% Untitled - ArcMap - Arclnfo

Eile Edit Wiew Insert Selection Toaols Window Help

Editar ~ 2|~ |

DEE& =8 <

= £F Layers
= O amenities_jurisdiction

®

= O busstops_iurisdiction
.

= O centralnodes_jurisdiction
.

= O traffic_signals_jurisdiction
®

= O bikeroutes_jurisdiction

= O busroutes_jurisdictian

=™

# O streets_jurisdiction
= O BMP_jurisdiction

=
= O Ffloodplain_jurisdiction

= O openspace_iurisdiction

a

= O parcels_jurisdiction

o

= O park_schoolyard_jurisdiction

a

= O school_attend_jurisdiction

a

=0 sl

lope_jurisdiction

a

= O soil_jurisdiction

a

Display | Sauce ] Selection

SRR ONC)

ma

R R

PP

[

Drawing = R O= A~

=l | ZlE
LA 2 AR Rl

Analysis Tooks ~ 01 @ -

2o«

0] Adsl Jfio < Bru Av &~ $v s~

BE77649,73 1994641,67 Feet

Continue exploring the tutorial shapefiles and corresponding tables while referencing data
requirements in the indicator Dictionary.
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SETTING SPATIAL REFERENCES

The spatial reference is based on projection information from a shapefile’s .prj file, and is used as the
greatest geographic extent of data to be loaded into INDEX. The spatial reference must be set first
for the INDEX Master Templates before any data can be loaded into the application. If the
geographic extent of a shapefile is larger than the extent set for the INDEX Master Template at the

time the project is created, the shapefile will be rejected during the data loading process.

To begin setting the spatial reference for the INDEX Master Template open the Study Manager by
double clicking the Study Manager desktop icon or selecting study manager from the INDEX menu.

Open the Study Manager from the Start Menu or the desktop. Study Manager appears:

>
u
INDE=

PlanBuilder
Study
Manager

+ INDEX PlanBuilder 9.2 [ArcGlS Licenze: Arcl

Manager Studies Cases [ndicators

Select from root folder:

E C:ADocuments and Settings'Adminsitratoryhby Docurmentshl
1™ AreaBased

-1 ParcelBazed

8] MASTER_fveaBased

O T} A5 TER_ParcelBased

a | o

=101 %]

Yiew Detailz »»»

About...

Exit

it

|"RoctsMASTER_Parcelb ased MxT

If this is the first time you are using INDEX, the following dialog may appear:

504/501
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INDEX PlanBuilder 9.2

i J YWelcome to IMDER PlanBulder 9.2,

k|

To create new studies, wou must first click the Spatial Reference

buttan b zet up this MASTER studu template.

You must perform the one-time step of setting a spatial reference for INDEX. See the Getting
Started Guide for advanced instructions on defining a spatial reference based on your data
requirements and geographic location. Select the Studies > Spatial Reference menu option:

4+ INDEX PlanBuilder 9.2 [ArcalS License: Ar

Manager | Studies Caszes |ndicators

[pen n bk ap

Selecthi o
: C:u0 Copy
ﬁ £ Move ar Rename
ﬁ F' Delete
@ b Spatial Reference
-3 | P it Eciter

Paint In 30

l

itzitratorsbdy Documentsh(

=101 x|

Wiew Detailz > x>

About...

E uit

i

|"RootytASTER_ParcelB ased.MxT

504/501

15

April 2007



INDEX PlanBuilder Tutorial 1

The Geodatabase Template Spatial Reference Manager is displayed:

W Geodatabase Template Spatial Reference Manager g‘

Step 1: (Skip this step as there is no existing Spafial Reference to review)

Step 2: Select Source Shapetilz(s) to Define New Spatial Feference

Clear List

Step 3: Enter Optional Expand > and Calculate New Extent and Projection

Expand %: [100 Scale: Calculate Extant ‘

hinl [ b
Yiew Projection
Min'” | Mar:

Step 4: Apply New Spatial Reference or Revert to Default

Apply New Revert o Defaul |

Help Exit

The soils file has the greatest extent of all input data so it will be used to capture the entire extent of
the jurisdiction (soils are needed if you run stormwater-related indicators). Select the Add button and
browse to the soils shapefile located at the following location:

[My Documents]\CriterionM\INDEX\PlanBuilder\9.2\TutorialData\Jurisdiction_GIS\soil_jurisdiction.shp

The soils file may represent the largest extent currently anticipated, but it is possible that some as-
yet undetermined shapefile layer with an even greater extent will be required. To account for this
possibility, triple the extent of the county boundary by typing “300” in the Expand% box.

Select the Calculate Extent button and select the “Apply New” Extent/Projection button:
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W Geodatabase Template Spatial Reference Manager @

Step 1: (Skip this step as there is no existing Spatial Reference to review]

Step 2: Select Source Shapefile(s) lo Define New Spatial Reference

Expand %

CADocuments and Sefiings\Adminsitrator My Documents’ Cri Add

Step 3: Enter Optional Expand % and Calculata New Extent and Projectian

Femaove
Clear List

300

Scale: p 051 1657

| {Calculate Extent |

Miri=;: |a_24|1453 5067

[UETES |7_23?_411.1aa?

Min'y: |1 ,375,990.1624

Apply New

MexY: [2.422,947.8654

Step 4: Apply MNew Spatial Referance or Bevert to Default

View Projection

Revertto Default |

The spatial reference should be reset before a new study is created if a file for that new study will be
loaded with a greater extent than the one originally set for the Master Templates, or if files with a
different projection than the Master Templates are to be used. Click the Exit button to return to Study

Manager.
details:

+ INDEX PlanBuilder 9.2 [ArcGI5 License: Arclnfo]

tanager Studies Cazes |ndicators

Select from root folder:

E C:\Documents and Settings\Adminsitratarsby Documentsh(
5-F) AreaBased

ﬁ ParcelBased

8| MASTER_Areall ased

1 | i

Hide Details <<<

About...

i

E =it

Now click the Show Details button on Study Manager to expand the Parcel template

=10 x|
Study Details:
| Setting

a
Mame Parcel-Bazed MASTER
Analygis Scale Parcel-baszed
Frojection Coordinate System MAD_1983 StatePlane_Califormia_l_FIPS
Map Units Standard
Description Default 9.2 Parcel-based study
Study Motes Uszer-customized Spatial Reference on 571
Fill Rights-of-w'ap \with Polygons 0

Impose Skict Right-of-way Creation 0
Residential Demographic Data Source 0
Employment D emographic Data Source 0
Right-of-\way B atch bMode 2
Demographic Batch Mode 2
Allocation Dengity Mode 0
Allocation Dengity Type 0
Calculate and ‘Wam Against Demogr... 0

|\F| oothMASTER_ParcelB azed MxT
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Create a New Study Location (Folder)

To create a new folder to hold your tutorial studies, select a parent folder like ParcelBased, then

select the Manager > New Folder menu option:

+ INDEX PlanBuilder 9.2 [ArcGIS License: Arclnfo]
Manager Studiss Cases Indicators

Mew Folder i

Copy Folder &l

Dielete Falder nd Settings'AdminsitratorsMy Documentsh(
Refresh

About

Hide Details <<<

About... |

< | N Exi |

Study Details:

=100]

Property

| Setting

|

|\Root\ParcelBased

The Folder Management dialog appears. Enter the folder name “My_Tutorials”, the click OK:

F;)Ider Ménagement

Please supply a folder name and location;

y_Tutorials

+ ﬁ AreaBased
- ¥4 ParcelBased
= ™ Tutonal_Studies

|~

o]

™ C\Documents and Settings\Adminsitrator My Documents\Criterion |\ IND

Cancel

| %
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Open the ParcelBased folder to access the folder you just created:

ww* INDEX PlanBuilder 9.2 [ArcGlS License: Arclnfo)

Manager Studiez Casez Indicators

Select from root folder:
E C:ADocuments and S ettings\Adminzsitratority Documentsy(
ﬁ AreaBazed
Elﬁ ParcelB ased
a by _Tutorials:
E| Tutorial_Studies
-G8 MASTER_AreaBlazed

About...

< | > Exit

Hide [etails <<

i

Study Details:

=10l

Froperty | S etting

1

|"F oothParcelB azedihy_Tutorials

Create a New Study

You can create a new study based on a Master Template or copy an existing project. New studies
are empty projects in terms of data; copied projects inherit data and settings from the parent project.

You will create a new study in this tutorial.

Select “Master_ParcelBased” study and select Studies > New menu option:

iy INDEX PlanBuilder 9.2 [ArcGIS Licenze: Arcinfo]

Studies Cases Indicators

Oper lhArciiap
i
. oy

fowve o B ename
D elete

Spahal Reference
Paint Editar

Paint In 30

M anager

inzitrator My Documentshl

< | ¥l Exit

Hide Dretails <<«

About... |

=10l x|

Study Details:

Property I Setting

Study 1D 0

Mame ParcelBaged MASTER

Analysiz Scale Parcel-bazed

Projection Coardinate System MAD_1983 StatePlane_Califom|

tap Units Standard

Description Default 9.2 Parcel-based study

Study Motes Uszer-customized Spatial Refere

Fill Rights-of-wWayp With Polygons 0

Impaoze Stict Right-of- 4/ ay Creation
Residential Demographic Data Source
Employment Demographic Data Source
Right-of-'ay Batch Mode
Demographic Batch Mode

Allocation Dengity M ode

Allocation Denzity Type

]
1]
]
2
2
]
]
Calculate and warh Against Demographic Losses 0

[\FootMASTER_ParcelBased MXT
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Name the Study “Tutorial2”, select the “My_Tutorials” folder as its destination, and click OK. The
study has now been added to the tree view in the main Study Manager window. You will need to

expand the tree structure to reveal it;

i@ INDEX PlanBuilder 9.2 [ArcGI5 License: Arclnfo]

Manager Studiez Caszes |ndicators

Select from root folder:
E C:\Documents and 5 ettingz\Adminsitratorsky Documentsh)
ﬁ Arzabased
E| E| ParcelBazed
N ﬁ by_Tutorials
@ Tutarial2
™ Tutorial_Studies
8| MASTER_AreaBased

< | i

E it

Hide Details <<<

About... |

_iol x|
Study Details:

Froperty | Setting

Study D I}

Mame Parcel-Bazed MASTER

Analyziz Scale

Projection Coordinate System

M ap Units

Description

Study Mates

Fill Rights-of-w aw Wwith Polygons
Impoze Stict Right-of-4ay Creation
Fesidential D emographic Data Source
Employment Diemographic Data Source
Right-of-w'ay B atch bode
Demographic Batch Mode

Allocation Dengity Mode

Allocation Density Type

Calculate and “Warn Against Demographic Losses

1

Parcel-bazed

MaD_1983 StatePlane_Califom
Standard

Default 9.2 Parcel-bagzed study
Uszer-cuztomized Spatial Referer
1]

1]
1]
1]
2
2
i]
1]
1]

|"Rioot\ParcelB azediMy_TutorialshTutorial2 MxD
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DEFINING EXISTING LAND-USES

In pre-processing the jurisdiction data, numeric values were provided for existing land-uses. In this
section you will use the Paint Editor tool to further define each of the existing land-use types.

Land-uses can be defined in the Master Templates or in an individual study. Land-uses defined in the
Master Templates are inherited by all subsequent studies created from the Master Templates, while
land-uses defined in an individual study are specific to that study. In the tutorial, you will define
existing land-uses in the tutorial study you just created.

Select the Tutorial2 study in Study Manager and select the Studies > Paint Editor menu option:

- INDEX PlanBuilder 9.2 [ArcGIS License: Arcinfo)

Manager | Studies Cases Indicators
Open In Ackap
Selecth pyo,,
D Copy

C:
Delste

4 Move or Rename
F
.

98] MASTER_ParcelBased

l |

inzitratorsky Documentsh(

Hide Details <4<

About... |

Exit

o ] 1|
Study Details:
Froperty | Setting
Study ID 1]
Mame Parcel-Bazed MASTER
Analysis Scale Parcel-based

Projection Coordinate System

Map Unitz

Description

Study Motes

Fill Rights-of-wfay 'with Polygons
Impoge Strict Right-of-/ay Creation
Residential Demographic D ata Source
Employment Demographic Data Source
Riight-of4/ay Batch Mode
Demographic B atch Mode

Allocation Dengity Mode

Allocation Dengity Type

Calculate and ' arn Against Demographic Losses

|

MAD_13983 StatePlane_Californ)
Standard

Drefault 9.2 Parcel-bazed study
Uzer-customized 5patial Feferel
0

0
0
0
2
2
0
0
0

[sRoot\ParcelBasediMy_TutorialsATutoral2 WD
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The Paint Editor will automatically open in the Summary tab:

x
I'I j IU.-’-\EANT ¥ Can Be Developed
Land-Usze Group I\-"acant j [™ Stack Mew Demographic Counts onta Existing
‘Summary T Images T Other Attributes T Components
~Demographic Densities ~Floor Area and Vacancy
Beszidential Beszidential
Fredominant Dweling Group e Percent of FAR is Residential 0.00%
Residential Population Per Acre 0.00 Residential Floor Area Per Acre Osqft
Students Per Acre 0.00 Residential Yacancy B ate 0.00%
Workers Per dcre 0.00 Employment
Househalds Per Acre 0.00 Percent of FAR is Employment 0.00z
Diwelling Units Per Acre 0.00 Emplayrnent Floor Area Per Acre 0zqft
O, Oec, Dwelling Unitz Per Acre .00 Emplayrnent Yacancy Rate 000z
Employment Combined
Predominant Employment Group HAA Total FAR Q.oo
Emplopment Per Acre .00 Total Yacancy Rate 000%
~Land-Use Descriptions
Context 1 I j Context 1 I j
Context 2 I ﬂ Context 5 I j
Context 3 I j Feature Motes I j
ak | Cahczel | Apply Rezet | Impart Paint Properties |

Existing land-uses are defined by several properties: INDEX ID #, INDEX name, land-use color, and
land-use group.

e INDEX ID # — the numeric values provided for land-use types in the existing land-uses
shapefile.

e INEX name — a unique name for land-use types that can come directly from the jurisdiction’s
land-use classification scheme.

e Land-use color — the color used to represent land-uses on maps in INDEX.

e Land-use groups — categories that all land-use types must be associated with, including:
Vacant
Low residential
Moderate residential
High residential
Retail/services
Office
Mixed
Industrial
School
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Institutional
Agriculture
Open space
Park
Parking
ROW

The first 17 paints are sample land-uses with default values. These paints should not be altered. You
will use sample paints to define existing land-uses in INDEX. The table below contains the primary
properties associated with the sample paints.

UTILITY

Paint ID Default Name Land-Use Group Dwelling Employment
Groups Groups
[ | 1 VACANT Vacant -- --
: Low density . .
] 2 Sample: RES SF LOW residential Single-family -
. Medium density . .
0 3 Sample: RES SF MEDIUM residential Single-family -
. High density : .
I 4 Sample: RES MF HIGH residential Multi-family --
1 5 ;E?KII?_:IéZSRI\(I/I CE Retail/services -- Retail
| 6 Sample: COM OFFICE Office -- Service
. | A MIXEDUSE Mixed-use Multi-family Retail
8 Sample: INDUSTRIAL Industrial -- Manufacturing
9 Sample: SCHOOL School -- Other
[ 10 Sample: INSTITUTIONAL Institutional -- Other
] 11 g?{g%g AGRICULTURE— Agricultural -- --
C 1 12 ﬁi@?ﬁ%ﬁGRICULTURE_ Agricultural -- -
g 13 Sample: OPEN SPACE Open space -- --
B 14 Sample: PARK Park -- --
g 15 Sample: PARKING Parking -- --
] 16 ?EEET RIGHT OF WAY — | pit of-way _ __
— 17 Sample: RIGHT OF WAY —- | oo o6 oy ~ __

You can use this table for guidance in selecting sample paints that can be modified to create other
paints that are more specific to your jurisdiction.
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Scroll through the sample paints, 1 thru 17, and identify which paints best match up with the tutorial

land-use data:

Sample: MIXED-USE COM/RES

W CanBe Developed

P - = : .

5 Group IMIHEd-USE J ™ Stack New Demographic Counts onto Existing

E .

S v T Images T Other Attributes T Components
g
~Demog3 Densities —Floor Area and Yacancy
Beszide| 10 Beszidential
F'druam‘ééﬂﬁpﬁ Ml B o
Ledor 1 a[OLD LTIl Percent of FAR iz Residential £8.79%
Riesidential Population Per Acre B4.00 Residential Floor Area Per Acre 43,000 sq ft
Students Per Acre 16.00 Rezidential ¥acancy B ate 0.00%
Wwiorkers Per Acre 38.40 Employment
Households Per Acre 32.00 Percent of FAR is Emplayment 2%
Dwelling Units Per Acre 32.00 Employrnent Floor &rea Per Acre 21,780 zq It
Own, Occ, Dweling Units Per Acre 32.00 Emplayment Vacancy Rate 0.00%
Employment Combined
Predaminant Employment Group Retail Tatal FAR 1.60
Employment Per Acre 25,00 Total Wacancy Rate 0005
~Land-Use Descriptions

Contest 1 I j Context 1 I ﬂ
Contest 2 I ﬂ Contest 5 I j
Context 3 I j Feature Motes I ﬂ

o |

Cancel | Apply Reset

Import Paint Properties |

504/501

24

April 2007



INDEX PlanBuilder

Tutorial 1

You will use the following values to set up your tutorial’s existing land-uses in INDEX:

Based-
INDEX on
TYPE Sample Dwelling Group Employment
ID Paint ID INDEX Name (ID) Group (ID)
20 2 RES,SINGLE FAMILY Single-Family (1) | --
21 3 RES,LOW RISE APARTMENTS Multi-Family (2) --
22 4 RES,HIGH RISE APARTMENTS Multi-Family (2) -
30 5 COM,RETAIL - Retail (1)
31 6 OFF,GENERAL - Service (2)
40 8 IND,INDUSTRIAL USE -- Manufacturing (10)
41 8 IND,DISTRIBUTION & WAREHOUSES | -- Manufacturing (10)
45 10 PUB,INSTITUTIONAL - Other (3)
46 9 PUB,SCHOOL EXEMPT - Other (3)
47 10 PUB,CITY USE,EXEMPT - -
50 14 MISC,PARK,GREENBELT,ETC - -
55 13 MISC,DRAINAGE,OPENSPACE - -
60 11 AGR,FIELD CROP - --
66 16 MISC,WALKWAY - -
67 17 MISC,UTILITY,POWER OR SEWER - -
68 15 MISC,PARKING - -
75 1 VACANT - -
Scroll to the number 20 to create the first paint and import numeric value:
v | |UNDEFINED
¥ Group [Vacant R
y T Images
Densities
W

Scrolling through the sample paints, it should be easy to determine that Paint ID 2 provides the best
description for the “RES,SINGLE FAMILY” and “RES,SINGLE FAMILY IN SUBDIV” land-use types.
Begin importing this sample paint by clicking on the Import Paint Properties at the bottom of the
dialog. The Import properties dialog appears:

504/501

Import properties from another paint

Enter the zource Paint 1D

Cancel
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Type 2 in the Import Properties dialog and click OK. The paint id 20 has inherited the values from 2:

x
[20 =] [Sample: RES SF LW [ CanBe Developed
Land-Usze Group ILow Reszidential j [™ Stack Mew Demographic Counts onta Existing
Summary T Images T Other Attributes T Components
~Demographic Densities ~Floor Area and Vacancy
Beszidential Beszidential
Fredominant Dweling Group slie )= Pl Percent of FAR is Fiesidential 100 003
Residential Population Per Acre 20.00 Residential Floor Area Per Acre 16,000 =q ft
Students Per Acre £.00 Residential Yacancy B ate 0.00%
Workers Per dcre 960 Employment
Househalds Per Acre .00 Percent of FAR is Employment 0.00z
Diwelling Units Per Acre &.00 Emplayrnent Floor Area Per Acre 0zqft
O, Oec, Dwelling Unitz Per Acre a.00 Emplayrnent Yacancy Rate 000z
Employment Combined
Predominant Employment Group HAA Total FAR a7
Emplopment Per Acre .00 Total Yacancy Rate 000%
~Land-Use Descriptions
Context 1 I j Context 1 I j
Context 2 I ﬂ Context 5 I j
Context 3 I j Feature Motes I j
ak | Cahczel | Apply Rezet | | Impart Paint Properties I
H Succeszsfully imported properties of paint; "Sample; RES SF L0 Click Apply to zave changes.

Provide a name for the paint:

120+ [RES SINGLE FAMILY

Land-Uze Group Low Rezidential ﬂ

Notice that the Land-Use Group was provided for you as one of the default values:

20 +| |RES.SINGLE FAMILY

Land-lze Group | Low Residential -

A color was also provided as a default value, but you can change the color if you choose by clicking
on the color box:
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20 +| |RES SINGLE FAMILY

Land-Uze Group Low Rezsidential j

Either select a color from the palette or create a new color using RGB values:

504/501

Mo Color |
OOoooooooog

O

E mimis
T
EEE0DNEEEEN
EEEfSEEEEEN
EEENEEEENEN
ERO0O0O0O0 S NEN
ERNO0OO0O00OEEEE
ERESCCOEDEEEERN
EEEEEEEEEEER

More Colors. ..

i

|
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O
O
O
=
|
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Select the Apply button to commit the paint to the database:

x
[20 x| |RES. SINGLE FaMILY W CanBe Developed
Land-Jze Group ILDW Residential j [ Stack Mew Demographic Counts onto Existing
Summary T Images T Other Attributes T Components
~Demographic Densities ~Floor Area and Yacancy
Residential Residential
Fredominant Dweling Group Sl il Percent of FAR is Residential 100.00%
Residential Fopulation Fer Acre 20.00 Rezidential Floor Area Per Acre 16,000 zq ft
Shudents Per Acie 8.00 Residential Y acancy Rate 0.00%
Wiorkers Per dere 9.E0 Employment
Households Per Acre &.00 Percent of FAR iz Emplayment 0.00%
Dweelling Units Per Scre 8.00 Employment Floor &rea Per Acre Osqft
Owrr. Do, Dwelling Units Per Acre a.00 Emplayment Yacancy Rate 000z
Employment Combined
Fredominant Employrment Group M Total FAR 037
Ernplayrment Per Acre Q.o Total Wacancy Rate 0.00%
—Land-Use Descriptions
Context 1 I j Comtext 1 I j
Context 2 I j Context 5 I j
Context 3 I j Feature Notes I j
0k, | Regeat | Impaort Paint Properties |

Notice that Summary Demographics are populated with values. The Dwelling and Employment Group
Components control residential and employment attributes associated with paints, and are primarily used
by Design Paints to simulate hypothetical scenarios. The components automatically default to design
mode with demographic attributes.

Dwelling and Employment Types are created independently of Land-Use Types and are given their own
custom names, components (attributes), and ID numbers. Dwelling and Employment Types are linked to
Land-Use Types from the Components Tab in the Paint Editor. As with land-uses, you can build up to 250
dwelling types and 250 employment types. To avoid inadvertently changing the attributes of a Dwelling or
Employment Type Component that is already associated with Paint, use the same Dwelling or
Employment Type Component ID as the Paint ID.

Dwelling and employment components provide density-based attributes which are derived from the size
of the land-use polygons. These components are typically used to simulate build-out, not existing
conditions. For Existing Land-Use Types, the dwelling and employment components should be set to one
of the “NO DEMOGRAPHICS” settings with the correct component type (i.e. ELU SF-NO
DEMOGRAPHICS vs. ELU MF-NO DEMOGRAPHICS).
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Select the Components tab on the Paint Editor window:

x

|2D j |HES, SIMGLE FakILyY ¥ Can Be Developed
Land-Uze Group ILDW Rezidential j [ Stack Mew Demagraphic Counts onto Existing
Summary T Images T Other Attributes T Components!
Dwelling Type Components Add Mew Row | SetDUsacre Cunent Fow | Delete Cument Row |
Dwelling Component
1D ComponentT ype BldaF ootprintPetOParcel | AvgMumFloars F&R Edit
» 3 = | Sample: SF Love Denzity 36.7309458 1) 0367309458 ---
| Tatal = 36.73% Total=037 |
Employment Type Components Add Mew Row | Setemps/acre Cunent Fow | Delete Cument Row |
Employment Component
I} |CnmponentT_l,Jpe BldgF ootprintPotOParcel | AvgMumFloors |FAFE |Edit
| Total = 0.0% Toal=00 |
QK Cancel Apply Fezet | Impart Paint Properties

If you did not previously click the Apply button, do so before attempting to change the paint
components.

Select the Dwelling Type Component ID and select 1 in the pull-down list:

Dwelling Component
D ComponentType |EIIdgFUDtpnand0|Parc:e| |AvgNumF|Durs FAR Edit
] v | SF1 20 1 0.2

-
2
3
4
5
B
7 v

504/501 29 April 2007




INDEX PlanBuilder Tutorial 1

ID 1 represents single-family default values, including dwelling type, with no demographics and ID 2
represents multi-family default values with no demographics. Click in the Component Type window
to view its status:

Dwelling Component
D ComponenfType ‘BldgFootprinthOﬂ:’arcel AwvgMumFloors FAR Edit
=LU 8F -NO DEMOGRAPHICS ] 20 1 0z

L=

Click the Apply button to commit the change and return to the Summary tab:

x
|2D j |F|ES, SIMGLE FamILy ¥ CanBe Developed
Land-Jze Group ILDW Rezidential j [ Stack Mew Demographic Counts onto Existing
Summary T Images T Other Attributes T Components
~Demographic Densities —Floor Area and ¥Yacancy
Residential Residential
Fredaminant Dweling Graup sl el Percent af FAR is Riesidential 100.00%
Rezidential Population Per Acre 0.00 Rezidential Floor Area Per Acre 16,000 sq ft
Students Per Acie 0.00 Residential Y acancy Rate 100.00%
Workers Per Acre 0.00 Employment
Houzeholds Per Acre 0.00 Percent of FAR is Emplayrment 0.00%
Dweelling Units Fer Scre 0.00 Employment Floor &rea Per Acre Ozqft
Ow. Oee. Dweling Uitz Per Acre Q.oo Emplayrient Wacancy Rate 0.00%
Employment Combined
Fredominant Employment Group b Total FAR 037
Ernployment Per Acre Q.oo Total Yacancy Rate 100.00%
—Land-Use Descriptions
Context 1 I j Context 1 I j
Context 2 I j Comtext & I j
Context 3 I j Feature Motes I j
0k | Cancel | Apply Feset | Irmpart Faint Properties |
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Repeat these steps for one of the employment land-use classifications by changing the
Employment Component to: ID 1 — retail with no demographics; ID 2 — service with no
demographics; or ID 3 other with no demographics, etc.

Employment Component

ComponentT ype

BldaF oatprintPctOfParcel | AvgtumFloors

1 ~f| Existing Retail - NO DEMOGRAPHICS

75

FAR Edit

Continue building the rest of the existing land-use definitions using the values shown in the

table below:
INDEX
TYPE Sample Dwelling Group Employment
ID Paint ID INDEX Name (ID) Group (ID)
20 2 RES,SINGLE FAMILY Single-Family (1) | --
21 3 RES,LOW RISE APARTMENTS Multi-Family (2) -
22 4 RES,HIGH RISE APARTMENTS Multi-Family (2) -
30 5 COM,RETAIL - Retail (1)
31 6 OFF,GENERAL -- Service (2)
40 8 IND,INDUSTRIAL USE - Manufacturing (10)
41 40 IND,DISTRIBUTION & WAREHOUSES | -- Manufacturing (10)
45 10 PUB,INSTITUTIONAL - Other (3)
46 9 PUB,SCHOOL EXEMPT - Other (3)
47 45 PUB,CITY USE,EXEMPT - Other (3)
50 14 MISC,PARK,GREENBELT,ETC -- --
55 13 MISC,DRAINAGE, OPENSPACE - -
60 11 AGR,FIELD CROP - -
66 16 MISC,WALKWAY - -
67 17 MISC,UTILITY,POWER OR SEWER - -
68 15 MISC,PARKING - -
75 1 VACANT - -
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CREATING INDICATOR AND OBJECTIVE SETS

Indicators are “yardsticks” for identifying an area’s strengths and weaknesses, testing alternative
courses of action, and monitoring change over time. INDEX PlanBuilder has a menu of indicators
based on which ESRI ArcGIS license is employed:

ArcEditor/Arcinfo Users: 77 indicators

ArcView Users: 57 indicators

From this menu, users may select those indicators that are most relevant to the subject of a study.

There are two kinds of indicator measurements made by INDEX: first, a numerical score for the study
area; and second, mapping of the spatial pattern that produced the score. In this way users obtain
both quantitative and geographic assessments of an area. The numeric scores are interpreted in
relation to typical standards, common conditions in the local area, other alternative case scores, or
adopted goals where they already exist. The geographic results are used to delineate areas where
strengths can be protected and areas where weaknesses need to be corrected.

Therefore, an important part of jurisdictional set-up is becoming familiar with the menu of INDEX
indicators, and how they can be organized to provide the most insight into community conditions and
proposed changes. Users make two major decisions in organizing indicator and objective sets: 1) the
selection of an indicator as being relevant to a study’s objectives, and therefore worth assembling
data to support; and 2) setting the RAW tool to rank cases using stakeholder-defined values of what
constitutes acceptable indicator scores, and how important the indicators are relative to one another.

As with the Land-Use Palette, you will set up an indicator run set in your Tutorial study for this
exercise. Use the Parcel-based MASTER template to set values specific to your jurisdiction.
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Setting up a Run Set

Select the Tutorial2 study in the Study Manager and select the Indicators > Manage Run Sets menu

option:

4 INDEX PlanBuilder 9.2 [ArcGIS License: Arcln
Manager Studiez Cases | Indicators

tanage Run Sets
Select from root folder: E dit Current Fun Set

E C:A\Documents and Setl Wiew Latest FBesults Eentshl

ﬁ AreaBazed Run Indicators

= 'E| ParcelBazed

i Eﬂ ty_Tutonals
Tutorial2

ﬁ Tutorial_Studies

G MASTER_AreaB ased

) MASTER_ParcelBased

1 I

I

=10l ]

View Details »» >

About... |
[ = ]

E it

|\F|not\F'an:eIB azediMu_TutorialzhTutorial2, kD

The Run Set Manager is displayed:

im. Run S5et Manager - Tutonal2, [study root)i\ParcelBazediMy T utonals

Fun Sets:

=101 %]

RunSet ID | BunSet Mame

Default Bun

d |

ﬂ| Fun Set Oz the Current Bun Set
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You can create a new empty run set with no indicators selected by selecting the New button on the right
side of the Run Set Manager. New run sets have no indicators selected or RAW values set. RAW values

must be set in order to view indicator maps or compare indicator scores between cases.

The Copy button creates a duplicate of a selected run set with indicators selected, including RAW

settings. Select the copy button on the dialog and create a copy of the Default Run Set:

im. Run 5et Manager - Tutonal2, [study root]\Parceld azediMy_Tutornial - |EI|5|

Fun Sets:

Default

Default Bun Set

4| | i

ﬂ| Fun Set Oz the Current Bun Set v

The run set copy is created and the Run Set Properties opens. Provide a name, like “Transit Run Set
1,” in the Run Set Properties window and select the OK button. Provide the requested information in

the Run Set Properties window and select the OK button.

x
General T Motes T Advanced ]
RunSet|D: |1
FiunS et ame: [ Trarit Fun Set 1
RunSetT ppe: ILI sl
CreatedBy: I.-’-‘-.I:Iminsitrah:ur
DateCreated: [518/2007
InitialS ource: ID efault Bun Set
ModifiedBy: fUnmadified
DateModified: [5118/2007
k. Cancel | Amply B eset
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Select the run set you just created in the Run Set Manager window and click the Edit button on the
Run Set Manager:

w. Bun S5et Manager - Tutonal2, [ztudy root]iParcelB azediMy_ T utonals

_|ol x|
Fun Sets
HunSetIDl RunSet Mame | FunSet Typel Created By | Drate Ereatedl Initial Source | b odified B_l,ll Da [
Oo Default Fun Set Default Criterian 11412004 MASTER -
%} Tranzit Bun Set 1 Uszer Admingitrator 5182007 Default Bun Set Unmodified 54
Pt

Ok

ﬂ| Fun Set 1 iz the Current Run Set
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For purposes of the tutorial, uncheck all indicators that are not relevant to transit issues, leaving
you with the following selected run set:

504/501

Element: Housing
Transit Adjacency to Housing
ArcEditor/Arcinfo Users: Transit Proximity to Housing
Element: Employment
Transit Adjacency to Employment
ArcEditor/Arcinfo Users: Transit Proximity to Employment
Element: Travel

Transit Service Coverage
Transit Service Density
ArcEditor/ArcIinfo Users: Transit-Oriented Residential Density
ArcEditor/Arcinfo Users: Transit-Oriented Employment Density
Residential Multi-Modal Access

W Run Set Editor - Run Set 1 _[_ |ID||X
Collspze the nodes to hide Elements. Use the Edit column button to accass the PAW Settings Wizard.
\Indicalars RAW Settings o]
Fun .| ndicatar Units Wei.. | Direction |BedBelow | GondAb.. [GoodBel. [BadAtovel Edit
¥ |23 Transit Froxmity to Housing avgwalk ft JiDecrea.., 0 l]| 1000 2000?_5_
|Rasidential Water Consumption |gallons/de.. 2\Decrea.., 0 I]| 75 1 GD:,_
5 FiemdentlaIEnergy Censumpuen MMBu/yr .. 2 Decrea... 0 0 50 150
: 24 Jobs to Hnusmg Balance jobs/OU 2| Centrali... 0.5} 0.800000...| 1.200000... 2}
180 Confoming Employment Density |emps/gro... 1 Centrali... 51 10 20 500
25 Emple-ymerﬁ Densit}.,'" e.mpe('.nel..- 2\ Cartrali, 5l 10| 20 .E-U';
| 28] Cammercial Building Density | avg FAR 0|Excluda 0 0| 0 0
7| Transit Adjacency to Employm... |% Dlls w/i . 1|Increase 0} IDI]| 0 0=
5 'Transanx:mnym Emplayment |avgwalkft..|  3|Decrea.. i ] 1000 2000 =
__25 Park Spoce Supply acres/100.. _2§Ce_ntr_nln._.. 1 2 5 10}
30 Park Adjacency % DUs wiji. 1increase il 100 0 il
31 Park Proximity avgwalkil.|  3|Deces. 0l 0 1000 2000,
'__32: NO)( F'e!lutam Emiesiens Ibsfcapita. 2':-_EJeerea 0 1] 25| 505_:
|57 HC Follutant Emissions Ihsfcapita, .2':Dec:rea i ] I]| 50 a0
BB CO Follutant Emissions lbs/capta... 2\Decraa. . (] I]| 400 600¢
_.33 Greenhouse Gas Emlssmns lbs/capta... 2! Deerea_. 0 1] ?DEII] IIJEI[_ID
34 Open Space Share ; 1atal area .2 Contral . 5| 10 a0 ) 'iD
|35 Open Space Connactivity 0-1 srale ? Incremse 05| n7s i o 3
_35 Slerrnwater Runoff cuftfacre/yr : 2 Decrea... i} i] 1000_@ 30_0!]_0: g
'_:.3? Nenpulnt Follutian I_(g_f.acrefyr 2 Decrea . 0 I]| 3 6
|38/ Impenvic % of total |, 2/Decres.. 0 0| 10 25
133 Floodplain Encroachment % stuchy ar... -D;Ext:lude 0 I]| 1 0
40| Land 'Sunabuny % vacantl.. 0|Exclude i 0 0 i
-}
_'-_,41 Inlemal SlreetConnectMty intersectio. . 2 Increase | 0.600000... 0.800000... 0 0l
42/ Extemnal Streat Connectity v fthet. 2 Derraa 0 I]| 1000 2000]
|61 StrestSegment Length avatt 2|Decrea.. 0 0| 200 1000}
B2 Street Centerline Distance tatal ft 0/Exclude 0 I]| i EI:
543 Street Network Density canteriine .. .2 Inl::rease 10 2I] 0 ol
44 Street Network Extent canterline . '1 Increase bj &5 0 0
V| 45| Transit Senace Coverage stops/sq mi 2lincreace & 12 0 ol m
¥ |46 Transit Serice Density wehide rou._ 0Exclude ol i} 0 0 B
|65 Transi-Oriented Residenial O, DU/net scr Zlncrease i 2l]| 0 o=
¥ |GB Transi-Orented Employment . [emps/nat Zilncrease 10 2I]| ] =]
[108.. -
E] oK, Cancel
H
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Editing RAW Values

To determine if indicator scores are favorable or unfavorable according to local norms or degree of
goal achievement, users may set objectives for each indicator according to the desired direction of
indicator score movement, and thresholds of score acceptability.

For this example we will modify the Transit Service Density indicator RAW settings. Assume the
jurisdiction’s is to increase transit service density in the study area with an objective of no less than 8
vehicle miles/square mile and ideally 12 vehicle miles/square mile of transit vehicle trips per day.

Select the Edit button on the same row as the Transit Service Density indicator:

& Run Set Editor - Run Set 1

Collapze the nodes to hide Elements. Use the Edit column button to access the Raww Settings “wizard,
Indicators RAW Settings ~
Fun  |IID Indicator Uitz weight Direction  |BadBelow Gooddbove |GoodBelow |Baddbowve |Edit
38| Imperviousness * of total net ... 0| Exclude 1] 1] 1] 1]
Floodplain Encroachment % study area ... 0| Exclude 1] 1] 1] 1]
Land Suitability * net vacant .. Exclude
Intemal Street Connectivity intersection/c... 2|Increaze
42|External Street Connectivity avg ft betwee. . 2|Decreaze 1] 1] [=1501] 1320
E1|5treet Segment Length avg ft 2|Decreaze 1] 1] 200 |00
E2|Street Centerling Distance tatal ft 0| Exclude 0 0 0 0
43| Street Metwark Dengity centerling mif... 2(Increaze 10 20 0 0
44| Street Nebwork Extent centerling mil... 2|Increase 5 25 0 0
v 45| Trangit Service Coverage stopsdsq mi 2|Increaze E 12 0 =
v 46| Tranzit Service Dengity vehicle route ... 0| Exclude 1] 0 0 =
v EB5| Transit-Oriented Residential Density Dl et acre ... 2|Increaze a 20 a =
v BE| Trangit-Oriented Employment Density emps/net acr... 2|Increaze 20 i} 1] 0 =
E3|Light Rail Transit Boardings avg personzs... 0| Exclude 1] 1] 1] 1] B
B3|Heavy Rail Mode Shift avg daily VT4 0| Exclude 1] 1] 1] 1]
47 |Pedestrian Metwork Coverage * of streets w... 2|Increaze 50 100 1] 1]
100.00 v
@ oK Cancel
&
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Select the Increase Tab, and set the lower "Bad Below" target to 8. Then enter 12 in the "Good
Above" target. Also increase the indicator weight and click the OK button:

& RAW Settings Wizard

R Settings for:  Transit Service Dengity
Unitz:  wehicle route mifsq mi

Direction and Rating

Incre.

100% —

Rating
Score
]

ase

[

Ceniralize T

Decrease

T Mot Applicable/E zclude

In an Increasing
rating pattern, the
higher the indicator
score. the higher the
rating score.

Indicator scores equal to
or exceeding the Good
Above value are awarded
the maximum rating of
100%. Indicator scores
equal to or below the Bad
Below value are given the
minirum rating of 02,

Bad Good
Below Above

> > > Increasing Indicator Score > > >

Wweighting
All included indicators must have a weight. The more importance azzigned to the
indicator, the greater its weight.

Indicatar Weight i} Sum of Weightz: 100 Percent of Sum:

(0] 8 | Cancel |

4=

0.00%
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Set the Indicator Weights for the selected indicators so the total weight equals 100.

& RAW Settings Wizard g|

Rahy Settings for:
Units:

Tranzit Service Denzity
wehicle route mifsq mi

Direction and Rating

Increase T Cenfralize T Decrease T Mot Applicable/Exclude
In an Increasing
rating pattern, the
o ! 4 higher the indicator
100% —4—-—~-——— - — — — —— — 4 27— score, the higher the
0 rating score.
1 Indicator scores equal to
or exceeding the Good
Rating 1 Above value are awarded
o the maximum rating of
1 <, y
) 100%. Indicator scores
' equal to or below the Bad
Below value are given the
1 minirum rating of 0%,
1
[ |
0%
o . T
4
Bad Good
Below Above
>>» > Increasing Indicator Score > > >
Weighting

All included indicators must have a weight. The more importance azzigned to the
indicator, the greater its weight.

Indicatar ‘weigl |1 1| Sum of Weightz:  111.00 Fercent of Sum:  9.91%

‘ Ok | Cancel |

Indicator

Transit Adjacency to Housing

Transit Proximity to Housing

Transit Adjacency to Employment
Transit Proximity to Employment
Transit Service Coverage

Transit Service Density
Transit-Oriented Residential Density
Transit-Oriented Employment Density
Residential Multi-Modal Access

To save values, click OK on the Run Set Editor. Close the Run Set Manager.

504/501

ArcEditor/Arcinfo Weight
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11
11
11
11
11
11
11
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APPENDIX A
TRANSPORTATION FEATURES

In addition to “painting” land-uses via the Paint Editor, INDEX allows users to define a comparable
palette of transportation facilities, so that scenarios can be created with integrated land-use and
transportation considerations.

Default transportation feature properties for INDEX pedestrian, street, and transit networks are
stored as feature class subtypes. Though not necessary for the functioning of INDEX, you can
customize your defaults the same way you customize the defaults of any ESRI personal geodatabase
feature class.

Note that the following steps are for advanced data stewards only:

To override the transportation defaults for a given study's case, first create the case using Case
Manager. Then launch ESRI's data management application, ArcCatalog:

ArcCatalog. Ink

Y LESHE AAO N

Location |C Y j

g X| Contents | Preview | Metadata |

§ Catalog W

i = | Mame | T7pe &
DEN
0 _rpcs [ _rpcs Folder
=) ;cg.s [ aregis Folder
4] ArcGIS_LicMar | ArcGIS_LicMar Folder
4 caoe Ocaos Folder
+ (] CAO91 [caoat Folder
+- Config.Msi (3 Config.Msi Folder
+-|_] Criterion | Criterion Folder
+- ] Documents and Settings |1 Documents and Settings Folder
+- (] Downloads | Cdoownloads Folder
#(& Aexim (0 Flexdim Folder
-0 Instalshield ) (D Instalishiekd Folder
=3 :Y I’Etaﬁlh""d 10.5 Projects (3 My Tnstalishield 10.5 Projects Folder
: = :ian;l s [ Program Fies Folder
i EII ::tho:za [ pythonz1 Folder

= [ Python23 Folder

4 Teski v

< 5 [ Test1 Folder

[ R e A

Navigate to the INDEX Root folder location and find the study you want to change. By default in
Windows XP this would be:

C:\Documents and Settings\<username>\My Documents\Criterion\IN DEX\PlanBuilder\9.2\Root
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Once you locate the study geodatabase, expand the node next to it and then expand the feature
dataset corresponding to the numeric ID of the case you just created ("Base Case" is

FeatureClassesCase0, etc.)

=3 ArcCatalog - Arclnfo -

J File Edit Wiew Go Took Window Help

ocuments and Settings\VAdminsitrator\My Documents\Crit

ion\INDEX\PlanBuilder'3. 2\R oot

=1l

ESEL 1L LRS-

== | 9\ | @ a i | k‘? J Location: IC:\Documents and Settings\AdminsitratorMy Documents\Criterion\lNDEX\PIanBuiIderj |

=|
-1 Criterion d
=3 INDEX
-3 PlanBuilder
=-E3 92

[0 CaseSchema XML

-2 Foot

- Areabased

B PacelBased

El {0 My_Tutorials

5 Copy of Tutorial2.mdb

E-E Tutorial2 mdb

EI--E? FeatureClaszesCazal

- Inddjacencyd

InBicycleR outes0

InCaseBdCardond

- InPedRoutes0
é InPedR outes Metl

5] InPedRoutes_Netl Junctior

- InPedSetbacksl

g InStreetCLO
ol InStreetCL_Netd
5] InStreetCL_Net_Junctions
- InTranzitRoutes0
5] pédjacency
-5 ptBusinessesd
5] ptDwellings0
[ ptPedStopsd

[ ptPaintsOfirterestl
5] ptTrafficDevices0
-JZ7] ptTransitStops
- pyddiacencyl
: puCazeBdd
pyCaseBdSubdreal
pyDemaaraphics
pyFloodplains
pyLandlzes0

pyLandlsesSupplementaryd
‘ L _>IJ

Cantents | Previewl Metadata

Harne

| Tupe

Inddjacencyl

InBicycleR outes0
InCasel dCordond
InPedR outes

& InPedRoutes_Met
InPedR outes_Metl_Junctions
InPedSethacksl

[l mnsteetcLO

) InStreetCL_Metd

= InStreetCL_Metd Junctions
InTransitR outes0

2] pradiacencyd

=] ptBusinesses

= ptDwelingsd

] ptPed5tops0

= ptPointsOf nterest

] piTrafficD evices0

= piT rangit3topsd
pyédiacencyl
pyCazeBd0
pyCasebdSubdieal
pvDemoaraphics0
pyFloodplains0
pyLandUzes0
pyLandUsesSupplementary
pyOpenSpacelnidd
pyPlarnedD esignations0
pySchoolbreasl
pySlopesd

S oilsd
pyStormwaterBMPs0
Pyl seMigGiridd

Personal Geodatabase Feature Class
Personal Geodatabase Feature Class
Personal Geodatabase Feature Class
Pergonal Geodatabase Feature Class

Personal Geodatabase Geometric Met...

Pargonal Geodatabase Feature Class
Personal Geodatabase Feature Class
Personal Geodatabase Feature Class

Personal Geodatabase Geometric Net...

Parsonal Geodatabase Feature Class
Personal Geodatabase Feature Class
Personal Geodatabase Feature Class
Personal Geodatabase Feature Class
Personal Geodatabase Feature Class
Pergonal Geodatabase Feature Class
Personal Geodatabase Feature Class
Pargonal Geodatabase Feature Class
Personal Geodatabase Feature Class
Personal Geodatabase Feature Class
Personal Geodatabase Feature Class
Parsonal Geodatabase Feature Class
Personal Geodatabase Feature Class
Personal Geodatabase Feature Class
Personal Geodatabase Feature Class
Personal Geodatabase Feature Class
Pergonal Geodatabase Feature Class
Personal Geodatabase Feature Class
Pargonal Geodatabase Feature Class
Personal Geodatabase Feature Class
Pargonal Geodatabase Feature Class
Personal Geodatabase Feature Class
Personal Geodatabase Feature Class

4
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Right-click the feature class whose defaults you wish to change and select Properties:

-3 ArcCatalog - Arclnfo \Documents and Settings\Admi My Documents\| ion\INDEX\PlanBui -af x|

J File Edt Wiew Go Tools Window Help

|u|a@| e x

88 | EA| @ @ D1| K2 |Lozaion  [EADozuments and Seningsthdrinsinateriy DocumentCrveran NDE R Pranulder 7] ‘

Contents | Previan | Metadats

(LA

289 Tutarialz.mdb

- FeatureClassesCasel | Type | -

Personal Geodatabase Feature Class

Personal Gieadstabass Featurs Class
Personal Gieodstabass Featurs Class
Personal Gieodstabass Feature Class
<l InPedRioutes Netl < InPedioues_Net Personal Gieadatabase Geametric Net.
[ InPedRioutes_Netl_dunctior | | 2 InPedRoutes_Netl_unctions Personal Gieadstabase Feature Class
Personal Gieadstabase Feature Class

Personal Geodslabase Feature Class
. IStieeiCL_Nell & InStreetrt =2 Copy CilC  |sonal Geodatabase Geometric Net.
(2] IrShestCL_NetD Junctions [ nstreetCl % Deleie sonal Geadatabase Feature Class

InTransiR sanal Geodatabase Featurs Class
Flename: F2
% W;d'a_w”””n Elptadiacer——— |sonal Gieodatabase Festure Class

& s [l ptBusines A1AEE sonal Gisodstabass Featurs Class

L[ a0 Edpweling  Craae Lager. sanal Geodatabase Feare Class
1 piPointsDfinterest (=] ptPedStop snal G Feature Class
= i ElptPaints0 Export ¥ [sonal Geodatabase Feature Class

~[&] piTiaificDevicesd
[ piTransitStopsD (=2 ptTrafficD p sonal Geodatabase Feature Class

Surveying..
pubediacencyd [ ptTransits <onal Geodatabase Feature Class
pyCaseBdl pyidiacer Load ¥ |sonal Geodatabass Feature Class
pyCaseBdSubdreall ryCaseBe A Beyiev/Rematch Addresses sonal Geadatabase Feature Class

pyDemogiaphicsd onal Geodatabase Feature Class
pyFloodplains onal Gieadstabass Feature Class
pyLandUsesd Persanal Gendatabase Feature Clase
pyLandlsesSupplementand | & pyLandUsesd Personal Geodstabase Feature Class
pyOpenSpaceGridl pyLandlsssSupplementan Personal Geodatabase Feature Class

< pyOpenSpaceGridl Persanal Gendatabase Feature Class

Displays the properties of the selected item A
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The feature class properties window appears. Select the Subtypes tab:

Domaits...

Sublype Field: [ StreetGrouplD |
Diefault Subtype: [ NoRiightOfway -]
Sublypes:

| code [ Descrigtion [ o
o | MoRightOfiday

L1 |Local

112 |Collector

e |Auterial

L4 |Freeway

I 1 | S
& | >
Default Vales and Domains:

Field Name [ Default Valuz [ Domein I »~
|| Streetvidth |20 |AwvgPer_Dup_Wtwg |
[l Sidevislanth jo [Avapes Dup Wi
|Sewsieercernt o [AvgPer_Dup Wavg_|
_ RigHt O fivayvicth a0 |AvgPer_Dup Wiavy
i Comett .

Cortext2 L
< | >

=]

Cancel ]

Once in this window, select the appropriate Subtype in the upper window, then edit the appropriate

default in the lower window. Then click OK or Apply to commit the change.
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INTRODUCTION

This tutorial covers one of the most basic applications of INDEX: benchmarking existing conditions in
an area to create a frame of reference for subsequent planning. As shown in Figure 1, benchmarking
is an important step in identifying issues and circumstances that warrant attention in alternative
plans. Benchmarking is also necessary as a point of reference for gauging periodic progress towards
goal achievement.

The tutorial addresses benchmarking according to the following major tasks:

[ ] Create a study.

] Create a base case.

[ ] Load study data.

[ ] Select indicators and objectives.
| Benchmark existing conditions.
| Review results.

As shown in Figure 2, this tutorial represents the first step in applying INDEX to a study-level
analysis of a location within a jurisdiction. The tutorial describes benchmarking of a small study area,
but an entire jurisdiction can and should be benchmarked in certain situations, e.g. measuring current
conditions and cumulative progress toward comprehensive plan goal achievement.

INDEX PlanBuilder supports all ArcGIS license types (ArcView, ArcEditor, Arcinfo). However
ArcView users are limited in the kinds of indicators they can run, and therefore have reduced data
requirements. Throughout the INDEX PlanBuilder documentation, where applicable the following
highlights denote license-specific features or instructions:

ArcEditor/Arcinfo Users, or

ArcView Users
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Jurisdiction-Level Steps

Establish
Spatial
References {—3»
(projection,
units, extent)
Create
RAW »
Objective
Sets

Create

Land-Use »

and Transp.

Palettes
tanddlses: Trinspnr!alion:
- Existing "z p::jo
- Planned ' Bike
- h | B

Hypolhatica - Transit
Tutorial 1
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Figure 1. BASIC STEPS IN APPLYING INDEX

Study Area-Level Steps

Design
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Select
Study
Indicators
Access
A Select Create Case . Compare
el O e > Do b (S [yl mikan
\ 4 weightings) Reference and Scenarios
Palettes
Define ] A
Study
Area I I Y
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A Score Existing
E‘F;?;:g Current Design Conditions
Con dlliu%s Plan Scenarios and Current
Build-Out Plan Build-Out
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Import
Study Area
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Figure 2
TUTORIAL SEQUENCE AND GEOGRAPHIC RELATIONSHIPS

Comparison of m’ ‘M
alternative design cases

: \ \
and their impacts to

the surrounding study by \
area base case.

I
| /
N\
!
N

N
>
Tutorial 2 =\
Benchmarking Study Area (base case)
of study area <
existing \
conditions.

i
N I
|

Tutorial 1 / : -

Set-up of data,
land-use paints,
and indicator goals Jurisdiction
for jurisdiction.
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CREATE A STUDY

During the initial set-up process you worked with jurisdiction-level data and provided local values in
the Master Template. In this tutorial, the focus will shift to a designated study area within the
jurisdiction where existing conditions will be benchmarked to create a base case.

Case Boundary Area

A key task in creating a study is the definition of its boundary. This defines the area for which
indicators are calculated and mapped (see Figure 3). The study area boundary (called “case
boundary” in the software) should be derived from the study’s scope and objective, e.g. city limits if
an entire municipality is being evaluated, or the neighborhood vicinity if a major development
proposal is being examined.

Sizing of the boundary in relation to the subject being studied is important because it affects the
magnitude of change that will be seen in results from study to study, e.g. a small development
proposal inside a large study area will not significantly change baseline scores versus the same
proposal measured in a smaller study boundary that would produce major baseline changes. In short,
the boundary should be set to capture the logical spatial extent of a project’s impact.

For example, a one-half to one-mile buffer around a project site often constitutes a reasonable study
area. In all studies, care should be exercised along the study boundary edge to insure that important
adjacent features that affect the study area are included, e.g. an elementary school just outside the
boundary of a residential study area. Equally important, anomalous or irrelevant features should be
excluded from study areas so they do not adversely influence scores, e.g. excluding a commercial
area from a residential housing study area.

The Case Boundary not only defines the study area geographically, but it is also used to store case-
specific parameters required for indicator calculations. Do not match any of the source shapefile
fields with target input attributes. Several of the target attributes will automatically be populated with
default values. The study data for the tutorial is located in the following folder:

[My Documents]\Criterion\INDEX\PlanBuilder\9.2\TutorialData\ParcelBased\StudyArea_GIS
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Figure 3
CASE BOUNDARY AND VICINITY FEATURES

Shapefiles of
Vicinity Features

Case
Boundary Shapefile

Calculated

Calculated area for all
area for all proximity
indicators and
transit
boarding
indicators

(including
study area)

Recommendeddm mi. minimum
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Select the “Tutorial2” study and click the Studies > Open in ArcMap menu option:

Studies are provided in increments in the Tutorial_Studies folder for your convenience.

ArcEditor/Arcinfo Users: the beginning study is saved at this point as Tutorial2_Begin

ArcView Users: the beginning study is saved at this point as Tutorial2_Begin_AV

505/502

Manager BN Cases  Indicators

# INDEX PlanBuilder 9.2 (ArcGIS License: Arcinfo)

Cpen In ArcMap
Select fi
i 5 CAD Copy pinzitratariykdy O ocumentzh
+ IEI £ Mave or Rename
= EF Delete
= t Spatial Reference
Paint Editor
+-1, -
MASTER_Areal ased
MASTER_ParcelBased

< |
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Yiew Details > >

About...

Exit

i
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Opening the study launches an ArcMap session with the INDEX extension loaded.

= Tutorial2.MXD () - ArcMap - Arcinfo

| Elle Edit Wew Insert Selection Tools window Help

D@ A& & ERX oo | & @0 <[] 8O |~ | b | Tk G e
|

INDEX PlanBuilder 9.2

EF=]
= ¥ BaseCase
= O Inputs
# [0 Case Designer Carrvases
& O Indicator Results

Shudies = |Cases' Base Case =] ndicators— ‘Cnmparisuns'

Help™

About INDEX PlanBuilder 9.2

INDEX PlanBuilder

Planning Support System

-0
m=x

| ON

www.critcom

IMDEX PlanBuilder 9.2
Copyright 1994-2007 Criterion Planners, Inc.

I~ show when opening

Display | Source | Selection F‘aintCa\cuIalorl

o2 4

I Drawing ~ k L

5@|D'A'E‘@Amal -0 - B 1

u A B S o

BOoXru i T@BENAOM|

it
1

=

116175092, 74 9177981,43 Fest |

)

Performance Note

To improve INDEX performance, when opening any Study for the first time on a particular computer,
or copying any Study or Case to create a new Study or Case, always click Save before proceeding
with the application. Once this has been done on a particular computer, it isn’'t necessary to repeat

the Save procedure during subsequent work on the Study or Case.
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LOAD BASE CASE DATA

Shapefiles are loaded into INDEX through the Case Setup Editor and Geodata Loader windows.
During the geoloading process shapefiles are converted to feature classes, automatically inspected
for topology errors, and saved in the INDEX geodatabase.

Do not open Study Manager at the same time that a study is open. Always close a Study before
returning to Study Manager.

Open the Case Setup Editor

Select the Cases menu on INDEX toolbar and select the Setup Current option:

iElase Case

Current Case Designer »

47 Reset Map Table-of-Contents,..

Case Setup Editor window shows the load status of the feature classes in the current case. Since
the Base Case has no data loaded all feature classes are displayed in red.

W Case Setup Editor - Base Case E|@|g

Expand the nodes to view input data requirements. Use the Load column button to access the Geodata Loader.

| Attribute [Load | Load Status
» _:] Feature Class - Bicycle Routes fE ATUS: Zmp_{l_-;.,.-' no features I|;n.:.u.iér.!f|
..... +| Feature Class : Case Boundary Area (STATUS: Empty — no features loaded)
+|Feature Class * Case Boundary Sub Areas (STATUS Empty —no features loaded)
+| Feature Class : Floodplains [STATUS: Empty — no features loaded)
| Feature Class - Hydrological Soils (STATUS: Empty — no features loaded)
| Fealye Class . Land Uses (STATUS: Empty — no features loaded)
| Feature Class - Pedestrian Routes (STATUS: Empty — no features loaded)
| Featute Class © Pedestrian Sethack Lines (STATUS: Empty —no features loaded)
+| Feature Class - Pedestrian Stops (STATUS: Empty — no features loaded)
+| Feature Class : Flanned Land-Use Designations (STATUS: Empty — no features loaded)
+| Feature Class * Poinis of Interest (STATUS: Empty —no features Inaded)
+| Feature Class : School Attendance Areas (STATUS: Empty — no features loaded)
| Feature Class - Slopes (STATUS: Empty— no features loadecd)
+l Feature Class - Starmwater Best Management Practices (STATUS: Empty — no features loaded)
+| Feaiure Class : Straat Centarlinas (STATUS: Empty — no featuras lnadad)
| |+l Feature Class * Supplementary Land Uses (STATUS: Empty — ho features loaded) v

(~ Append records during load
=3 | Load Data | PP g
® Delete old records before loading

#

|>
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INDEX PlanBuilder

Tutorial 2

Geodata Load Definition Steps

Expand the node of the feature and click one of the Load (...) buttons to open the Geodata Loader

window:

W Case Setup Editor - Base Case

Expand the nodes to view input data requirements. Use the Load column button to access the Geodata Loader.
Aftribute |Loed |Load Status A
H-
| [sHaPE mpty
" |Context1 L Empty
Context 2 Empty
' | |context3 Empty
| Feature Class : Case Boundary Area (STATUS: Empty — no features loaded) =
| Feature Class : Case Boundary Sub Areas (STATUS: Empty — no features loaded)
*| Feeture Class : Floodplains (STATUS: Empty — no festures loaded)
+| Feature Class : Hydrological Soils (STATUS: Empty — no features [oaded)
#| Feature Class : Land Uses [STATUS: Empty — no features loaded)
| Feature Class : Pedestrian Routes (STATUS: Empty — no features loaded) =
+| Feature Class | Pedestrian Sethack Lines (STATUE: Empty — no featuras loaded)
*| Feeture Class : Pedestrisn Stops (STATUS: Empty — no features loaded)
4| Feature Class : Plannad Land-Use Designations (STATUS: Empty — no features loaded)
| Featyre Class : Points of Interest [STATUS: Empty — no features loaded)
*| Feeture Class : School Attendence Areas (STATUS: Empty — no features loaded) v
g| Pp— | (" Append records during load
® Delete old records hefore loading
# A
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Tutorial 2

Click the Browse button:

Geodata Loader - Bicycle Routes, Base Case

Select a geodata source file.

<Mone>

Match fields from the selected geodata source to required attribute fields.

Target Input Attribute Terget Date Type Matching Source Field

OK ‘

ﬁ The geodata source is not validl

Navigate to the Tutorial Data folder:

[My Documents]\Criterion\INDEX\PlanBuilder\9.2\TutorialData\ParcelBased\StudyArea_GIS

505/502

Geodata Sourcefile - Bicycle Routes, Base Case

Look jr | () Studyirea GIS | e ®m e E-
= amenities_studyarea,shp! [t study_brdry.shp
bikeroutes_studvarea.shp traffic_signals_studyarea.shp

@

My Recent
Documents

@.

Dezkbop

iy Documents

o

tdy Cormputer

A=

BMP_studyarea.shp
busroukes_studwarea.shp
busstops_studwvarea,shp
centralnodes_studwvarea.shp
Floodplain_studvarea,shp
openspace_studyarea,shp
parcels_skudyarea.shp
park_schoolyard_studvarea.shp
ped_routes_studvarea.shp
schonl_attend_studyarea.shp
slope_studwvarea,shp
soil_skudyarea, shp
streets_studyarea,shp

File: harme: | j Open |
Files of type: |ESRI Shapefile Farmat [%.shp) | Cancel

10
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INDEX PlanBuilder Tutorial 2

Select the source shapefile — “bikeroutes_studyarea.shp” and click the Open button:

Geodata Loader - Bicycle Routes, Base Case

Select a geodata zource file.

|er"-.EI.2'xT utonall atatParcell azed\StudpdreaGIShbikeroutes_studyarea.zshp ﬁc

b atch fieldz from the selected geodata source to required attribute fields.,

Target Input Attribute Target Data Type M atching Source Field
Geometmy
Contest 1 Temt
Context 2 Tet
Context 3 Tt
OF. Clear Al

The geodata zource iz walid. “ou can edit figld matches.

For each target attribute, click one of the spaces in the Matching Source Field column to enable the
drop-down list from which you can select a field. Match the fields you want to import from the source
shapefile into the geodatabase. Context fields are available so users can import descriptive attributes
along with INDEX-specific data. Take note of which data are being loaded into the context fields
because original field names will not be loaded into INDEX.
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INDEX PlanBuilder Tutorial 2

After all of the desired fields are selected, click OK to return to Case Setup Editor. Note that the
Feature Classes with pending geoloads are noted:

| Case Setup Editor - Base Case : El[z|

Expand the nodes to view input data requirements. Use the Load column button to access the Geodata Loader.

Attribute Load | Load Status
(AR} F=ature Class ; Bioyole Foutes [STATIS: Load pending from 'C:hDocuments and Settingz adminzitrators...
+| Feature Class : Caze Boundary &rea [STATUS: Empty -- no features loaded]
+| Feature Class : Case Boundary Sub Areas [STATUS: Empty - no features loaded]
+| Feature Clazz : Floodplains [STATUS: Empty -- no features loaded]
+| Feature Clazz : General Adjacency Paointz [STATUS: Empty -- no features loaded]
+| Feature Clazs : General Adjacency Polygons [STATUS: Empty -- no features lnaded]
+| Feature Class : General Adjacency Polylines [STATIS: Empty - no features loaded)
+| Feature Class : Hudralogical Sails [STATIS: Empty - no features loaded]
+| Feature Class ; Land Uses [STATIS: Empty - no features loaded)
+| Feature Class : Pedestian B outes [STATUS: Empty -- no features loaded)
+| Feature Class : Pedestian Setback Lines [STATUS: Empty -- no features loaded]
+| Feature Clazs : Pedestrian Stops [STATUS: Empty -- no features loaded]
+| Feature Clazz : Flanned Land-Use Designations [STATUS: Empty -- no features loaded]
+| Feature Class : Paints of [nkerest [STATUS: Empty -- no features lnaded)
+| Feature Class : Schoal Attendance Areas [STATIIS: Empty - no features loaded)
+| Feature Class : Slopes [STATIS: Empty - no features loaded]

[

(54

§| L oad Data " Append records during load |
* Delete old records before loading

A
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Geodata Loader Attribute Matching

Load the following shapefiles, matching source fields with target attributes as demonstrated in the
screen captures. Default values will automatically populate some target attributes when original
source data is not supplied. Refer to Appendix D of the Indicator Dictionary for detailed descriptions
of required attributes and default values.

Click the OK button when you are ready to proceed:

Geodata Loader - Case Boundary Area, jase Case

Select a geodata zource file.

|F'IanE uildert 3. 25T utonall atahParcelB azed\Studpdrea Gl%hstudy bndm. shp

b atch fieldz from the selected geodata source to required attribute fields.,

Target Input Attribute Target Data Type b atching Source Field LS

Geomety
Contest 1 Text
Context 2 Text
Context 3 Text
Reqional Population Long Int
Redqional Ermplayrnent Lang Int

Met Fizcal Impact Of De... Double
Affordable Single-Family... Double
Uze Mix Cell Size [acres] Double
Open Space Connectivi... Double
Suitable Slope Percent Double
M awimum Theoretical ... Double 3z

k. Clear Al

The geodata zource iz walid. “ou can edit figld matches.
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Tutorial 2

Floodplains

No attributes are required for Floodplains, but the user may choose to load data into a context target
for reporting or mapping purposes:

505/502

Geodata Loader - Floodplains, Base Case

Select a gendata zource file.

||:Ier"~E|. 2T utanall atasParcelB azedhStudwirea_G154loodplain_studyarea. shp

td atch fieldz from the selected geodata source to required attribute fields.

T arget Input Attribute Target Data Type b atzhing Source Fisld
Geometmy

Conbext 1 Text

Context 2 Text

Context 3 Teut

k. Clear All

The geodata source iz valid. v'ou can edit figld matches.
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INDEX PlanBuilder

Tutorial 2

Hydrologic Soils

Match the HYDGRPCD field from the soil.shp file to the Hydrologic Group target field. For a
description of Hydrologic Soils and required attributes, see Appendix D of the Indicator Dictionary:

505/502

Select a geodata source file.

Geodata Loader - Hydrological Soils, Base Case

|anB uildery3. 24T utorialD ata\ParcelB azed Studydrea_ G5 soil_studvareazhp [

b atch figldz from the selected geodata source to required attribute figlds.

Target Input Attribute

Target Data Type

b atching Source Field

SHAPE Eeometmy
T | Hydrological Group Text HYDGRFOCD -

Treat 3 Non-Buildable Short Int MU S M A
MUKEY

Context 1 Test MUKEY>

Context 2 Teut MUSH_1

Context 3 Text MUMNAME
MUSTATUS
HYDGRFDCD

] Clear All
15
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Land-Uses
When selecting a Land Use source shapefile, a unique message appears:

INDEX PlanBuilder, 9.2 g|

- When gealoading ko Land Uses, waou must map shapefile demographic fields ta
\lr) EITHER. the total count destination fields

(Dwelling Unit Count, Residential Population, Employment Count)

OR to one or more of the detail count destination fields

(e.g. Dweling Unit Count SF, Emplovment Count MFG, etc.)

INDEYX will automatically reconcile dekail counts with tokals, and wice versa.

INDEX supports detail breakdown fields which further describe the kind of demographic data that is
being loaded. Instead of loading directly to these detail fields, we will rely on our existing land-use
paint definitions to supply the type of demographic classification.

In Tutorial 1, you created a field in the source shapefile defining land-use types (paint editor). Match
the INDX_LU_ID to the Land-Use Type ID target attribute.

Four other attributes used by INDEX are available in the source shapefile: number of dwelling units,
number of residents, parking spaces, and number of employees. Match the PARKING_SP target
attribute to the Required Parking Spaces field, TOTUNITS field to Dwelling Unit Count, RESIDENTS field
to Residential Population, and EMPS to Employment Count.

Geodata Loader - Land Uses, Base Case

Select a geodata zource file.

|uilder\9.2\TutoriaID ata'Parcell azed\Studwdrea_GIS\parcels_studyarea shp (2

tatch fields from the selected geodata source to required attribute fields.

eodata Loader - Land Uses, Base Case

Select a geodata source file.

|uildel\9. ATutonialData\ParcelBased\Studwirea_GIS\parcels_studvarea.shp =

atch fields from the selected geodata source to required attribute fields.

T arget Input Attribute

Target Data Type Matching Sounce Field P

SHAPE Geometmy
Land-Uze Group ID Long Int
I Land-Use Type 1D Long Int IMD_LU_ID| ﬂ
Can Be Developed Short Int
External Land Usze 1D Long Int
Total dezessed Value (.. Double
Total Suspended Solids... Double
Phogphates in Runoff (... Double
Mitroger in Runoff (mgi/L] Double
Average Percent Imper...  Double
Perviouz Cover Tupe 1D Long Int
Landzcape Type Water... Double 3

oK Clesar Al |

Target Input Attibute

oK Clear 41 |

Target Data Type

Matching Source Field |

Dwelling Linit Count Double TOTUMITS

Dwelling Unit Count SF Double

Dwelling Unit Count MF Double

Dwelling Unit Count OTHER  Double

Owner-Occupied Dweling ... Double

I | Residential Population Double RESIDENTS] ﬂ

Residential Population SF Double

Residential Population MF Double

Residential Population OTHER Double

Student Count Double

Worker Count Double

Residential Floor Area [zqft] Double 2

The selected source shapefile does not contain

attributes that match up exactly with all of the data

fields in INDEX; however, some of the attribute data can be created from existing attributes. Total
assessed value can be obtained by adding assessed structure values and assessed land values
together. Load ASS_STRVAL attributes into the Context 1 target attribute, ASS_LNDVAL attributes
into the Context 2 target attribute, and LANDUSE_DE in the Context 3 target attribute. Remember to
keep track of which source fields are loaded into the description fields because the original source
field names are not loaded with the data.

The remaining fields will either be populated with default values based on the land-use group or
calculated using existing data and external sources.

Click the OK button when you are ready to proceed.
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ArcEditor/Arcinfo Users: Pedestrian Routes

INDEX evaluates the pedestrian environment with several "proximity” indicators. As described below, it
is possible to use a simple network shapefile, or if a more rigorous analysis is desired, the methodology
described in Appendix A should be used. No attributes are required for pedestrian routes, but network
connectivity is very important.

Load the Ped_routes_studyarea.shp shapefile and select OK:

Geodata Loader - Pedestrian Routes, Base Case

Select a geodata zource file.

|fl".9.2I".T utanalD atasFParcelB azedsStudpérea_GIShped_routes_studyarea.shp

t atch fields from the selected geodata source to required attribute fieldz.

Target [nput Attribute Target Data Type t atching Source Field
Geometmy
Context 1 Temt
Contest 2 Text
Contest 3 Text
(] Clear All

The geodata zource iz valid. 'ou can edit figld matches.

Pedestrian Setback Lines

Pedestrian Setback Lines are digitized lines that run parallel with parcel frontages and are attributed
with the distance from street to the building entrance. Skip this and other feature classes because
you won't be using them in this tutorial. For a description of pedestrian setback lines and required
attribute, see Appendix D of the Indicator Dictionary.
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Points of Interest

The Points of Interest feature class contains three types of points: amenities, central nodes, and key
features. Amenities are local destinations people frequent, like grocery stores, and central nodes are
heavily trafficked points in the neighborhood, like a main intersection.

Only one "Points of Interest" subtype can be added at a time, so Amenities will be the first source
shapefile added. Central Nodes will be appended to this feature class later in the tutorial. Do not load
an interest group subtype. By default, undesignated points added to this feature class are assigned
the Interest Group value of 1 (Amenity).

Load amenities_studyarea.shp source file:

Geodata Loader - Points of Interest, Base Case

Select a gendata zource file.

||:Ier"uE|.1 STutanalD atasParcelB azedStudvdrea_G15hamenities_studyarea. shp ﬁ"-c

td atch fieldz from the selected geodata source to required attribute fields.

T arget Input Attribute Target Data Type b atzhing Source Fisld
Geometmy SHAPE
|nterest Group [zubtype]  Lang Int
Conbest 1 Text
Conkext 2 Teut
Context 3 Text
] Clear Al

The geodata source iz valid. v'ou can edit figld matches.
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Tutorial 2

School Attendance Areas

Load the school_attend_studyarea.shp source file and match the CAPACITY field to the Enroliment
Capacity target attribute:
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Geodata Loader - School Attendance Areas, Base Case

Select a geodata zource file.

Target Input Attribute

|.2"-.T utorialD ata\ParcelB ased\S tudwirea GlS4school_attend studyareashp [

b atch fieldz from the selected geodata source to required attribute fields.,

Target Data Type M atching Source Field

SHAPE Geometmy SHAPE
¥ Enrallment Capacity Long Int
Context 1 Text
Context 2 Text
Context 3 Test
Qk Clear Al
19
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Tutorial 2

Slopes

Load the Slopes_studyarea.shp source file and match the SLOPE field to the Slope Percent target

attribute:
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Select a geodata zource file.

Geodata Loader - Slopes, Base Case

|Builu:|er"-.EI.2'xT utorialD atahParcelB ased\Studpirea_GlS4slope_studyarea zhp [

tatch fieldzs from the selected geodata source to required attribute fields.,

Target Input Attribute Target Data Type b atching Source Field
SHaAPE Geometmny SHAPE
I | Slope Percent Drouble SLOF -

Context 1 Text ”
Contest 2 Text Eq%ﬁé{(lﬁqWEH
Context 3 Text MUKEY

MUKEY2

| MLIS*_1

k. Clear Al
20
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Stormwater Best Management Practices

Load the BMP_studyarea.shp source file and match the TSS field to the TSS Removal target
attribute, the Phosphate field to the Phosphate Removal target attribute, and the Nitrogen field to
the Nitrogen Removal target attribute:

Geodata Loader - Stormwater Best Management Practices, Base Case

Select a gendata zource file.

|Builder"-.EI.2'xT utorialll atatParcelE azed\Studptirea GISSBMP_studyarea shp =

Match fieldz from the selected geodata source to required attribute hields.

T arget Input Attribute Target Data Type t atzhing Source Figld

SHAPE Geometmny

TS5 Remowval [%] Double TSS5_REMOV

Phozphate Removal (%]  Double FHOS_REMO

T | Mitragen Removal [%] Drouble MITRO_RERO -

Caontext 1 Test FID ”~
AREA

Contest 2 Text FERIMETER

Contesxt 3 Test LAMDUSE DE
TSS_REMOY
|PHOS_REMO
NITRO REMO

k. Clear Al

Stormwater BMPs are part of the SGWATER tool inside of INDEX. SGWATER is a U.S. EPA
methodology that estimates nonpoint source pollution from stormwater runoff. Because of its complexity,
users are strongly encouraged to review the Indicator Dictionary’s discussion of stormwater indicators,
and u.s. EPA’s SGWATER documentation that can be downloaded from
www.crit.com/documents/sgwater.pdf.
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Street Centerlines

Two of the target attributes already exist in the source data: Street Width and Percent of Segments
with Sidewalks. A third target attribute, Street Group subtype, can be created later from the CLASS
field attributes.

Load the streets_studyarea.shp source file and match the STRT_WDTH field to the Street Width target,
ROW_WDTH field to the Right-of-Way Width target, SWALK_PCT field to the Percent of Segment with
Sidewalks, and the STR_CLASS field the Context 1 target:

Geodata Loader - Street Centerlines, Base Case

Select a geodata source file.

|ui|u:|er"~5.2"~T utoniall ata'ParcelB ased\Studwirea GlShstiests studvareashp [

b atch figldz from the selected geodata source to required attribute figlds.

Target Input Attribute Target Data Type b atching Source Field
SHAPE Eeometmy
Street Group [zubtype] Long Int
Street Width (i) Double STRT_wWDTH
Sidewalk. ‘wfidth [f] Dauble
Right-of-swap Wwidth [f.] Double ROW _wDTH
Fercent of Segment with ... Double SwfaLk_PCT
T |Context 1 Tt -
Contest 2 Text -
Context 3 Text
Context 4 Text
Context & Test Swialk_PCT
Context & Test THT i H
] Clear Al
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Supplementary Land-Uses

In cases where parcels have multiple uses, such as a school where a portion of the parcel is used as
park space, the user may add supplementary land-uses (refer to the Indicator Dictionary for a
detailed description of supplementary land-uses).

Load the park_schoolyard_studyarea.shp source file, but do not set a field for the Land-Use Group
subtype:

Geodata Loader - Supplementary Land Uses, Base Case

Select a gendata zource file.
|"-.Tutn:nriaIData'xF'arn:eIBased"-.Stuu:I_I.J.-'f-.rea_GI5'xpark_s::hn:u:nl_l,lard_stuu:l_l,larea.shp ﬁc
Match fieldz from the selected geodata source to required attribute hields.

T arget Input Attribute Target Data Type t atzhing Source Figld
b SHAPE Geametry ]

Land-Usze Group [zubtype] Long Int

Contest 1 Teut

Contest 2 Text

Context 3 Text

k. Clear Al

The geodata source iz valid. v'ou can edit fisld matches.

The Land-Use Group will be added to the feature attributes later in the tutorial.
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Tutorial 2

Traffic Control Devices

Load the traffic_signals_studyarea.shp source file. No attributes are required for Traffic Control

Devices:
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Geodata Loader - Traffic Control Devices, Base Case

Select a geodata zource file.

|9.2HT utorialD ata'ParcelB ased\Studpdrea GIS\ralfic_signal:_studparea.shp (2

tatch fieldzs from the selected geodata source to required attribute fields.,

Target Input Attribute Target Data Type b atching Source Field
Geometmny

Contest 1 Tent

Contest 2 Teut

Contest 3 Teut

Clear Al

The geodata zource iz valid. v'ou can edit figld matches.
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Transit Routes

INDEX allows for three types of transit-routes: bus, light rail, and heavy rail. All three types may
reside either in the same shapefile or in separate shapefiles. Bus routes will be the only type of
transit route measured in this tutorial.

Load the busroutes_studyarea.shp source file and match the ROUTE_NAME field to the Route
Name target attribute and the VEHIC_DAY field to the Route Segment Traffic target attribute:

Geodata Loader - Transit Routes, Base Case

Select a gendata zource file.

|er"-.E|.2"J utonialD ata'ParcelB ased\Studpiiea GISsbusroutes_studvarea.shp (2

td atch fieldz from the selected geodata source to required attribute fields.

T arget Input Attribute Target Data Type b atzhing Source Fisld
SHAPE Geometmy
Tranzit Group [zubtype] Long Int
Route Mame Test ROUTE_MAME
Route Nurmber Teut
Right-offap Width Double
T |Route Segment Traffic [v... Long Int WEHIC D] -
Contest 1 Teut Elr\énnm
Contest 3 Text OEJECTID
Context 2 Test BOUTE MAME

k. Clear All
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Tutorial 2

Transit Stops

Like transit routes, there are three types of transit stops: bus, light rail, and heavy rail. Load the
busstops_studyarea.shp source file, but do not match any of the source fields with the target

attribute:
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Geodata Loader - Transit Stops, Base Case

Select a gendata zource file.

|I|:|er"-.5.2"~T utonialD ata'Parcell ased\StudpiieaGlS\busstops_studvarea.shp [

td atch fieldz from the selected geodata source to required attribute fields.

T arget Input Attribute Target Data Type b atching Source Figld ~

Geometmy SHAPE
Tranzit Group [zubtype]  Long Int
Stop Mame Test
Stop Hurmber Text

|z the Stop a Teminus  Shart It
Doez the Stop Offer Par... Shaort It
Commuter Stop [Peak. ... Short Int
Mumber of Pazzenger P... Double
Distance to Mearest Ce... Double
Distance to Mearest Sto... Double

Contest 1 Test
Contest 2 Text Z
k. Clear All

The geodata source iz valid. v'ou can edit figld matches.
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The Geo-Data Load Process

Once the data has been set up, the Load process is ready to begin. The text now shows blue for all
feature classes that have loads pending.

For the current load, make sure the “Delete old records before loading” option is selected. Next,
click the Load Data button:

il Case Setup Editor - Base Case

Expand the nodes to view input data requirements. Use the Load column button to access the Geodata Loader.
Attribute Load | Load Status

@RI Feaiue STATUS: Load pending from 'C-\Documents an j
+| Feature Class ; Caze Boundary Area [STATIS: Load pending from 'C:ADocuments and Settingz'Adminzitrators. .
+| Feature Class ; Case Boundary Sub Areas [STATUS: Empty - no features loaded]
+| Feature Clazs : Floodplains [STATUS: Load pending from 'C:A\Documents and Settingz’\adminzitratorskdy Do,
_+| Feature Clazs : General Adjacency Paoints [STATUS: Empty -- no features loaded]
+| Feature Clazz : Gerneral Adjacency Folygons [STATLS: Empty - no features loaded)
+| Feature Clazs | General Adiacency Palylines [STATUS: Empty - nio features loaded]
+| Feature Class : Hudralogical Sails [STATIS: Load pending from 'C:\Documentz and S ettingzhdminsitratorbdy
+| Feature Class : Land Uses [STATIS: Load pending from 'C:ADocumentz and S ettingzbadminzitratorbdy Documn...
+| Feature Class ; Pedestian Foutes [STATUS: Load pending from 'C:A\Documents and SettingzhAddminzitratordu...
+| Feature Class : Pedestian Setback Lines [STATUS: Empty -- no features loaded)
+| Feature Clazs : Pedestian Stops [STATLS: Empty - no features loaded)
+| Feature Clazz : Planned Land-Uze Designations [STATLS: Empty - no features loaded)
+| Feature Clazz : Pointz of Interest [STATUS: Load pending from 'C:A\Documents and Settingzhadmingitratorkdy
+| Feature Clazs : School Attendance fAreas [STATUS: Load pending from 'C:ADacuments and Settingz Adminsitr...
+| Feature Class : Slopes [STATUS: Load pending from 'C:ADocumentz and Settingz* Adminzitratorty Document. ..
+| Feature Class : Starmwater Best Managerment Practices [STATIS: Load pending from 'C:\Documentz and Setti...
+| Feature Class ; Street Centerlines [STATIIS: Load pending from 'C:ADocumentz and S ettingzhadminsitratorbdy ..
+| Feature Class ; Supplementary Land Uses [STATUS: Load pending from 'C:ADocuments and Settingz adminsitr. .
+| Feature Class : Traffic Contral Devices [STATUS: Load pending from 'C:ADocuments and S ettingzh\adminzitrato. ..
+| Feature Clazz : Tranzit Routes [STATUS: Load pending from 'C:\Documents and Settings‘Adminsitratorbdy Do,
+| Feature Clazz : Transit Stops [STATUS: Load pending from 'C:A\Documents and SettingzbAdmingitratorsbdy Do,

§| Load Data " Append records during load

+ Delete old records before loading
x

When the load process is finished (this may take a while, depending on the speed of your computer)
the Case Setup Editor will close automatically.
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For a number of reasons INDEX might reject features from the source shapefile during geo-load. When
geoload errors occur, a text file is created that reports the source shapefile FeaturelD number of the
feature containing the error.

ArcEditor/Arcinfo Users: The pedestrian route and street centerline source shapefiles used in the
tutorial may have empty geometries and/or network disconnects.

To explain why features were rejected, manually add the source shapefile to the INDEX study using the
standard ArcMap Add Data button and compare its features to those of the INDEX geodatabase feature
class. Use the FeaturelD values listed in the error log to find the bad features.

Below is a sample GEOLOAD PROCESS LOG:

I InStreetCLO_20050315_163215. txt - Notepad

File Edit Format View Help

F--mm - INDEX GEOLOAD PROCESS LOG  ------------
371572005 4:32:15 PM

INDEX PlanBuilder

SOURCE SHAPEFILE: C:\Documents and Settings‘\Adminsitrator\My Documents’
DESTINATION FEATURE CLASS: InStreetCLO ('Street Centerlines’' in Case O

The geodata import process successTully rejected the following shapefi

(Shapefile FeatureID

i 498) ERROR MESSAGE: The operation was attempted
(Shapefile FeatureID

B74) ERROR MESSAGE: The operation was attempted

These import errors could be due to a number of causes, including a col
a conflict between the shapefile and this study's spatial coordinates «
Use this Tog to analyze the above features in the source shapefile to «
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Open the Case Setup Editor again to see the changed load status to the right of each Feature Class

name.

i Case Setup Editor - Base Case [Z”E”s__d

Expand the nodes to view input data requirementz. Use the Load column button to access the Geodata Loader.

Attribute Load | Load Status

ade ly_bndry.zhp

#+| Feature Class : Case Boundary Sub Areas [STATUS: Emply -- no features loaded)

+| Feature Class ; Floodplaing [STATUS: Loaded features from 'floadplain_studvarea.shp' on 1749/2006 171:2...

+| Feature Class : Hydrological Sails [STATUS: Loaded features from ‘soil_studyarea.shp' on 11/9/2006 11:2...

+| Feature Class : Land Uses [STATUS: Loaded features from ‘parcels_studparea.zhp' on 11942006 11:33:2..

+| Feature Class ; Pedestian Foutes [STATUS: Loaded features fram 'ped_routes_studyarea.shp' on 11972,

4| Feature Class ; Pedestian Sethack Lines [STATUS: Empty - no features loaded)

4| Feature Class : Pedestrian Stops [STATUS: Emphy - no features loaded)

4| Feature Class : Planned Land-Use Designations [STATUS: Emply -- no features loaded)

4| Feature Class : Paints of Interest [STATUS: Loaded features fram ‘amenities_studyarea.shp' on 11/9/2006.

+| Feature Class : School Attendance Areas [STATIS: Loaded features from ‘school_attend_studyarea.chp' ...

+| Feature Class ; Slopes [STATUS: Loaded features from ‘slope_studyarea.shp' on 11/9/2006 11:34:49 Abd]

+| Feature Class : Stormwater Best Managernent Practices [STATUS: Loaded features from 'BMP_studparea....

+| Feature Class : Steet Centerlines [STATUS: Loaded features from ‘streetz_studyarea.shp' on 11/9/2006 1...

= Load Data " Append records during load .
{+ Delete ald records befare loading
4

4| Feature Class : Supplementary Land Uses [STATUS: Loaded features from 'park_schoolyard_studvarea.sh...
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Supplement Loaded Data Using Case Designer

Data that has already been loaded can be expanded upon using Case Designer tools.
Show Case Designer Toolbar

Launch the Case Designer Toolbar from the Cases menu on the INDEX toolbar:

Cases™ |Base Case ﬂ Indicators™ Comparisons™ Help~
B8 Manage...
@~ Setup Current...

Current Case Designer » f Case Designer Toolbar...
&7 Reset Map Table-of-Contents... @ Paint Palette Toolbar...
& Feature Inspector...

&' Update Land-Use Topology...
%) Fiscal Spreadsheet...

You will use Case Designer toolbar to navigate to design targets (land-use, streets, bus routes,
etc...) to perform editing tasks:

Case Designer

|@ Land Uses LI IEE Select Features j | | ¥ ™ | start Save Stop

Note: the toolbar includes Undo and Redo buttons (arrows curving left and right). They can be very
handy when you are experimenting with the editing tools. When you are done editing the shapes or
attributes of features, do not forget to use either the Save or Stop buttons to save your edits.

Update Land Uses Grouping Attributes

Activate land-uses by selecting the Land-Uses design target from the Design Targets combo box:

Case Designer

- If@m Select Features -I | 2
. »~
Street Centerlines, Local

vy Strest Centerlines, Collectar

oy Strest Centerlines, Arterial =
E Street Centerlines. Freeway

x Street Centerlines, Other

| Transit Foutes, Bus

| Transit Routes, Heavy Rail

[-Jﬂ Transit Routes, Light A ail R

7 M | Siart Save Stop
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Selecting a design target will trigger a rearrangement of the INDEX table of contents (TOC) and the
Land-Use Target Layer or “Canvas” will expand. The map window will also zoom to the extent of the
study area. Notice the colors you chose to represent existing land-uses appear in the TOC:

= Tutorial2.MXD () - AreMap - Arcinfo

| Ele Edit Yiew Insert Selection Tools Window Help

Edbey » | M | & 7 Taske [Create New Feature

EELERE

S e | | Bnalysis Tools » [,

.———W = - =
- Fasg Case — | Studies = | Cases™ Base Cass ¥ |  Indicators« Comparisons™ Help>

+ O Inputs
= Case Designer Canvases o
% [ CaseBoundary Area Targst 1 [ Land Uses =] [ Seest Featuas x| @] o Goie S
# [0 CaseBoundary Subfres Target
= Land Uses Target I -
= B Case Boundary — Fase ,A
= Land-Uses -- Base
Land-Use Type
RES,SINGLE FAMILY
RES,LOW RISE APARTMENTE
I RES HIGH RISE ARARTMEMT:
COMRETAIL
N OFF GERERAL i
IND,INDUSTRIAL USE | & r
IND,DISTRIBUTION _
B PUE INSTITUTIONAL
W PUB,5CHOOL EXEMPT
W FUB CITY USE EXEMPT
W MISC, PARK, GREENBELT,ETC 1 o o
B WIS, DR AINAGE JOPEMSFAC | & I
AGR,FIELD CROP
IS, W ALK AY
WIS, UTILITY, POWER OR 3E
I MI5C, PARKING
WACANT
street Centerlines Target
Transit Roukes Target
Traneit Stope Target
Pedestrian Routes Target 1
Pedestrian Stops Target =1
Pedestrian Sethack Lines Targst
Traffic Contral Devices Target
Bicycle Routes Target
Paints of Intersst Targst
Supplement ary Land-Uses Target
Planned Land-Uss Designations Targ v

eires

BEQ@> 0

-.?
e
&

R EEEE®E
loooOooOoooooa

la — I e a s
MS_UEI_C_EJ SE\e:tiDnl Paint Calculator @0 & u :J 1 :J
|oawng~ k& O~ A~ (= |[da 0~ B ru Ax B F~r o~

6701580,35 1994821 95 Fest |

Note: If the parcels layer does not appear as above, right-click the “Land-Use—Base” layer in the
TOC and choose the “Zoom to Layer” option.
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Land-Use Attribute Settings

Some of the Design Target attributes still need to be updated. Open the attributes for the Land-Uses
design target by right-clicking feature class and selecting Open Attributes Table in the floating menu:

*=_ TutorialZ.MXD () - ArcMap - Arcinfo

Fila Edt Yiew [nsert Selection Tools Window Help
Edtop * | b A ™ Task: [Creste New Feature =] | Target: [Land-Uses - Base |70 M B | AnslysisTods v [ &7 -
Il = ) X | o = & (im0 = &GO N

j INDEX PlanBuilder ]

Studes ¥ | Casesv |BaseCase 'i Indicators™ | Comparisons™ | Help™

- £F INDEX Study ~
= [ BaseCase
# O Inputs
= B Case Designer Canvases
# [0 Case Boundary Area Target
+ [ Case Boundary SubArea Target T
= & Land Uses Targst ™
|O

= B Case Boundary — Base

e :
M ME 'SP Convert Features to Graphics..,
Vi

% O Street Cer Data »
+ [ Transk Ro Save As Layer File..,

# [ Transt sk

# O Pedestriar

+ O Pedestriar

<0 Psdeﬁ!ww Froparties..
# O Traffic Coritrol Devices Target
+ [0 Bicycle Routes Targst

+ [0 Points of Interest Target

# O Supplementary Land-Uses Target

+ [0 Planned Land-Use Designations Targ

< 3

Display | Source | Selection | Pant Calculator | 20 &4 ﬂ“‘l
pawng> KO0l O~ A~ i [ojaad S0 = Bz u Av B~ 2 o~

Open attribute table for this layer | 669246949 2003238.33 Feet
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Data from the Dwelling Count field, which was inherited from the source data, can be used to
populate several of the household demographic fields including: Residential Population, Student
Count, and parking requirements. Household demographics often vary by single-family or multi-family

dwelling type.

Select (query) the “Single Family” dwellings in the Dwelling Group field using the Select by Attributes

tool in the Options menu:

505/502

Select by Attributes E'El

Enter a WHERE clause to select records in the table window,

Method : |Eleate a new selection

[RequiredParkingSpaces]
[DwsellinglG roupl D]
[DwelingGroup]
[ResidentialPopulation)
[Dwellingl nitCount]
[Dwsellingl ritCounttd]

E | o \ Li_e‘ s
‘Single Family'
> | b= ‘ And ‘
< | {= ‘ Or ‘
21=| 0 \ No_‘

SELECT = FROM FeatureClassesCasal. pylandUses0 WHERE:

Ll Go Ta

[DwellingGroup] = 'Single Family

Clear Yerify | Help | Load... | Save... |
| Apply I Close

33
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Right-click the student count column and select the Calculate Values option:

B Attributes of Land-Uses -- Base

Student Count Worke

Resi ial P i | Dwelling Unit Count | Owner-0c: ied Dwelling Unit Count

n 0 0 0
N 0 0 0
n o 0 o
n 0 0 0
N 0 0 0
n o 0 o
n 0 0 0
N 0 0 0
n o 0 o
B 0 0 0
B 0 0 0
n 0 0 0
B 0 0 0
B 0 0 0
n 0 0 0
B 0 0 0
B 27 1 0
n 0 0 0
B 27 1 0
B 27 1 0
n 0 0 0
B 27 1 0
< |

Recard: 14] 4 0o [m Show:W Selected | Records (2490 out of 2000 Selected]  Options ~ | &

= Sork Ascending

Sart Descending

Summarize.

20 Statistics...

Freeze/lUnfresze Column

oloooaooooaoloolo

r Count

~

<

|

If the current selection exceeds 500 rows, the following dialog will appear. Select ‘No’ to maintain the

ability to undo:

Field Calculator

You are about ko caleulate more than 500 records. For performance, it is recommended that undo/reda information be removed For this and
past operations, If this is done, you can still abort your edits by not saving your edit session, which will return the table to its prior state before

editing, Do you want to remove undofredo information For this caloulation?

Cancel
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Multiply the selected records from the DwellingUnitCount field by 1.2 (this is a sample value for
students per dwelling unit):

Field Calculator

Fields: Type: Functiomns:
Mitrogen A & Number |[Pbsl) A
AvglmpPercent B Atnl |
PerviousCoverT ypelD " Sting e
LandscapeT ypeiw aterl) seFactor Expl ]
RequiredParkingSpaces {" Date ::”:[[ ]]
DwellingGroupl D Ln.:.g[ ]
DwellingGroup Sin( ]
RezsidentialPopulation Sar( ] hl

DhwellingldnitCount
DwellingldnitCountd0

wiatkeCount 3 il A Y
StudentCount = [ Advanced j J j

[CrwelingUl mitCount] 1.2 Load

Save...

Help

Ok

Lafddd

Caricel

Continue populating the Student Count field by selecting [DwellingGroup] = ‘Multi Family’ and calculating
[DwellingUnitCount] * 0.7.

The following land-use attributes were provided in the tutorial source data: Required Parking Spaces,
Dwelling Unit Count, Residential Population, and Employment Count.

Some attributes such as Residential Floor Area have not been included here due to the difficulty of

finding realistic approximation methods. This data typically comes directly from a source shapefile
from sources such as tax assessor records.
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Update Street Centerline Grouping Attribute

Select Street Centerlines Design Target

Select any one of the Street Centerlines targets from the Design Target combo box. This will trigger

a rearrangement of the INDEX TOC.

*=._ Tutorial2.MXD () - ArcMap - ArcEditor,

Eile Edt View [nsert Selection Tock Window Help

FHE P =B

1:25.343

BF=] ok Study|
= B Base Case
= O Inputs
= B Case Designer Carvases
(2 [0 Case Boundary Area Target
15 O Case Boundary SubAres Target

INDEK M.lldﬂ

Studies ¥

Cases™  |Base Case ¥| | Indicatces™

Comparisons™ Help™

(# O Land Uses Target
=1 B8 Sreet Certerlines Targer |2
(= b Street Centerings — Bass Shest Certerines, Arledal
Street Group (subtype) 2 ; Shrest Carterines, Freeway

- Freewisy Shest Certedines. Other
= Artrial 12 (G| Transic Aloutss, Bus
— Calector ) Transit Floutss, Heavy Rail
— Local
== NoRightOfkay

= B Land Use Boundaries -~ Bas=

=M .Ca.s! Boundary Ares - Base

(#] O Transk Routes Target

1# O Transk Steps Target

[ [0 Pedestrian Routes Target:

1# [ Pedestrian Stops Targe:

(8] O Pedestrian Sathack Lines Targa:

[# O Traffic Conkrol Devices Target

[ [ 8icycle Roukes Target

[# [ Poirks of Tnkerest Targat

14 O Supplementary Land-Llses Targst

[# [ Flarned Land-Use Designations Target

13 [ School Attendance Areas Target

1 [ Foodplains Targst

121 [ Shopes Target

# [ Hydrological Soils Target

[# [ Stormwater Best Management Practices
# [ Indicator Resuks

< >
Dizplay | Source | Sekection | Paint Caloulator =4
;@ |0~ A~ %[0kl -] [0 B 7 UA~ &~ dv &~

raving = K
Chonse design arger Feature chass for Case Desigres session SECTEED. 15 FO0R1H] 66 Fest |
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Group Attributes Using Design Modes

In this section you will finish setting up attributes for street centerlines using the Case Designer tools.

During the geoload process, you loaded the source data street type into the Contextl field. You will
use that information to define the Street Group and Street Width in the Street Centerline feature
class.

Activate the Select by Attributes tool in the Case Designer menu:

Case Designer

]E Street Centerlines, Local LI M_ﬂ ﬂ | @5 | X7 0¥ | Start Save Stop
Select Features L

o8 5 elect by Altributes
Edit Attributes
(< Draw Features
2 Split Features
(X Merge Features
< Reshape Features
‘@' Modify Features
- Delete Net Segilen

£

Select the “Local” street class in the Contextl field ([Contextl] = ‘Local’):

Select By Attributes @El
Queny Wizard...

Layer: ] Street Centerlines - Baze LI
[ Orily show selectable |layers in this list

Method : ]I:reate a new selection LI
Fieldg: Unigue Yalues:
OBJECTID] & = | <> | Lke| [aterar
[StreetGrauplD] Freeway'
[Streetwidth] > J j | Local
[Sidewalk'width]
[SidewalkPercenl— J l |
[RightOfa/ ayiadidi
[Context1]
[Context?] JJ J —l
[Context3] GaTo |

[Contextd]
¢

SELECT *FROM FeatureClassesCasel.InStreetCLOWHERE:
[Contest1] = Local|

Clear ‘ Yerify | Help ‘ Load... l Save ‘

Apply I Close ‘
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Open the Edit Attributes dialog in the Case Designer menu:

Case Designer

‘E Street Centerlines, Local L] ]Eﬁ _'J 4| Starl Save Stop

Select Features -~
= Select by atiibutes
&

(£ Draw Features

dZ Split Features

(< Merge Features

e Fieshape Features
‘ﬁl’ Modify Features

» Delete Net Segilen

<

The Edit Attributes dialog displays the IDs of all the selected features in the left window and their
attributes in the right window. Click on one of the values in right window. Notice you are able to edit
the attribute values in this window:

Attributes El
= Street Centerlines -- Base & || Property | Wale e
1 OBIECTID 1

2 Street Group.., Loca

¥ 3 Strest Width,.. | &

45 Sidewak wid... 4

6 Percentof S... 100

57 Right-ofWa... 0

.8 Context 1 Locad 3

Context 2 <hul>

-9 Comtext3  <Nul>

+10 Context 4 <NUl>

=11 ¢ [ Context s <Nul=

£ Context & <Null= v
777 features ¢ |

To edit all of the selected features at once, select the top node, “Street Centerlines — Base,” in the
tree view at the left of the Attributes window. Notice that the Value field in the right pane is now blank
for all entries. This signifies that the editor is in multi-feature edit mode. Editing the rows in this field
will change all selected features to the new value:

Attribute

A |Property | vale
OBIECTID
Street Group...
Street Width...
Sidewalk wid..
Percent of 5...
Right-of-wa...
Context 1
Context 2
Context 3
Context 4

i Context 5

2 Contexté 3
777 teatures p: : ;

T
WM N DU W
| >

¥
—
(=]

| £
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The current query is for Local, so select this from the list that drops down when you click in the Value
cell next to the “Street Group (subtype)” entry on the right side of the Attribute window.

‘_\t_tributes

= Street Centerlines -- Base | A ' Property | WalLe

1 — [oBIECTID

w2 Street Group.., Ll

=3 Street Width. . =

¥ 5 Sidewal wid..., PoHst Al

56 Percent of ... |colector

B 7 Right-oF-Wa... |arterig

8 Context 1 Freeway

Context 2

g Context 3

= 10 Context 4

11 o |Contexts

el — | Contexte v
i???features < 3

After selecting a Street Group you will be asked if you would like to accept the default values. Select
No. Selecting ‘Yes’ would cause the attribute fields to be populated with the default values shown in
the dialog, overwriting values inherited from the source data.

INDEX X

You are changing the subtype of the selected feature(s) to "Local'. INDEX can also set the following fields in
Street Centerlines to the system defaults associated with the 'Local' subtype:

Street Width (ft.): Default = 36

Sidewalk Width (ft.): Default = 4

Percent of Segment with Sidewalks:  Default = 100
Right-of-Way Width (ft.): Default = 44
Pedestrian Network Coverage:  Default = -999
Pedestrian Crossing Distance:  Default = -999
Street Segment Length:  Default = -999

Indicator Score Applicable:  Default =0

Land-Use Topology Dirty:  Default = -1

Enabled: Default = 1

In addition to changing the subtype for the selected feature(s), would you also like to
set the above fields to the ‘Local' system defaults?

Cancel
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You already provided Street Width and Percent of Segment with Sidewalks from the existing data.

Change Sidewalk Width for local streets to 4 feet:

= Street Centerlines -- Base 4| [ property Value A
+ 1136 OBJECTID
+ 1138 Streek Group {su..,
+ 1140 Street width (ft.)
#1141 Sidewalk Width (... [4]
+ 1142 Percent of Segm...
51143 Right-of-Way Wi...
Cortext 1
H- 1144 Context 2
+ 1145 Conkexk 3
+-1147 Context ¢
+-1148 Cortext 5
+ 1151 ¥ | Context &
Padsstrian Mekbim M
|??8 featuras ¢ | s

Repeat these Steps for All Street Group Classes:

Fields Queries - Select by Attributes Input Values

Street Group [Contextl] = 'Locals' = ‘Local’
[Context1] = ‘Collector’ = ‘Collector’ (no collectors in base tutorial data)
[Contextl] = ‘Arterial’ = ‘Arterial’
[Contextl] = ‘Freeway’ = '‘Freeway’

Sidewalk Width [Context1] = 'Locals' =4
[Context1] = ‘Collector’ =5 (no collectors in base tutorial data)
[Contextl] = ‘Arterial’ =6
[Contextl] = ‘Freeway’ =0
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Other Feature Class Updates

Case Boundary Area

The Case Area Boundary defines the spatial extent of the study. It also acts as a repository inside
the application for several external parameters used in indicator calculations. External parameters
can be obtained from a variety of sources including U.S. Census information and traffic analysis zone
data. Open the Case Area Boundary shapefile attribute table.

Select the Case Boundary design target and select the Case Boundary using the Select Features
tool:

= Tutorial2. MXD () - AreMap - ArcEditor

b= Edit Mew [nsert Selection Took Window Hep
DEEE& & 2@ X « | |[1:28.759 | o E @O N Edrore b # v Tak (CresteMewFestire =] | Targer: |Case Bourdary dres—Ex o=

X

INDEX PlanBuilder
Shydes = | Casesw  [BesaCase » | | Indicators= Comparisons™ Hep~

Case Designer
+ O Irputs ﬁ Case Boundary Area - ﬁ Select Features -

= M Caze Desigrer Canveses
= [ Caze Boundary Area Targat
= B Land Lse Boundaries — Base

= M Caze Boundary Ares — Base

+ [0 Caze Boundary Subdrea Target

# O Land Uses Target

= O Straet Centerfines Target

= O Tran=it Routes Targst

# O Transit Stops Target

+ [ Pedestian Routes Target —

# [0 Pedestrian Stops Targer

+ [ Pedestrian Setback Lines Target

£ O Traffic Control Devices Target

+ [ Bicycle Routes Target

# O Parts of Interest Target

+ O supplementary Land-Uses Target

= O Flanned Land-Lis= Designabons Targel

# O Schocl Attendance Areas Target

+ O Floodplans Target

# [0 Shopas Target

= O Hydrologics Sois Target

= O Stormwater Best Management Practio
+ O Indcator Results

FrEer 2l 1@

B

<

D_usplgy[Source]Seledjon Pamt[‘,nlmlalor[ — a0 -c-ﬂ ﬂ

B704080.52 1996421 03 Feet

KN
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Populate the Case Boundary fields with the information in the table below inside the Edit Attributes
dialog:

- Case Boundary Area -- Base Properky Value A

1 Use Mix Cell Size {acres) [ |

Open Space Connectivity... 0.5
Suitable Slope Percent (M... 12
Maximurmn Theoretical Wal,., 1320
Maximum ‘Walking Speed ... 3.5
Base Case Home Based V... 25
Base Case Mon-Home Ba... S
Base Case Home Based V... 5
Base Case Mon-Home Ba... 1
Municipal Solid \Waste Dis... 2.49
WWaste Water Produced (... &0

Regionial Accessibility 30 =
MM Frodcaione (olomils) 17 _
‘1 features < >
Field Data Source Input Values

Regional Population External source (e.g., Census) = 565,352
Regional Employment External source (e.g., ES-202, Claritas) = 398,547
Affordable Single-Family Housing External source (County Assessor, Multiple Listing | = ($)140,000
Unit Price Service)
Home Based VMT External source (e.g., Local MPO, 4-Step Model) = 22 (miles)
Non-Home Based VMT External source (e.g., Local MPO, 4-Step Model) =5 (miles)
Home Based VT External source (e.g., Local MPO, 4-Step Model) =4 (trips)
Non-Home Based VT External source (e.g., Local MPO, 4-Step Model) =1 (trips)
Regional Accessibility External source (e.g., Local MPO, 4-Step Model) = 32 (minutes)

Note: Other attributes that you might also edit would include: Use Mix and Open Space Connectivity
Cell Sizes, Maximum Theoretical Walkable Distance, Maximum Walking Speed, Emissions (NOx,
CO2, etc.), Applied Water Requirement, Vehicle Energy Use, Single-Family and Multi-Family Energy
Use. For the purposes of the tutorial we will use the defaults.
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Points of Interest

During the geoload process, you loaded Amenities as the Points of Interest feature. Note that these
points were classified by default as Amenities (InterestGroupID=1):

Tutorial2, MXD (

Fle Edit View Insert Selection Tools Window Help
D& B> +* ([1:33.687 v| & @O R xTookProw EHS B B O
@ N/ | =
= £ INDEX Study ] -
5] 2 Bl Base Case el | INDEX PlanBuilder X
A = O Inputs Studies v | Cases™ |Base Case LJ Indicators> ComparisonsY Help~
“ =l M Case Designer Canvases PP P e S S S == o
L4 + O Case Boundary Area Targe 20 SRR
<} # [0 Case Boundary SubArea T \I ] Faints of Interest, Amenity L] ![&3 Select Features L] & Save Stop
&= # O Land Uses Target % [—
) + [0 Street Centerlines Target
1= + O Transit Routes Target B
+ OO Transit Stops Target: g
+ O Pedesfrian Routes Target
L3 # [0 Pedestrian Stops Target
o # O Pedestrian Setback Lines 1 A
'] # O Traffic Control Devices Tarn —-‘kv -
2 # O Bicycle Routes Target =
T =l M Points of Interest Target
= - |
. = Faints of Int 2
Interest Group (sub I=a L
@ {Undefined)
l
Y Amenity *\ i
)
1
Il
* Central Mode @
X Key Feature f -
= Street Centerlines -- Ba ﬂ""’
Street Group (subty, ‘\\ \ ~.’ Ly
- Freeway 1 laill
— Arterial :
— Collector "" ‘ ‘ ‘ I o
— Local \ A‘ ] ).1 =
—- MoRightOfay “..
= [ Land Use Boundaries --
O L |
= Case Boundary Area -- ~"|:h-‘—
— x
+ O Supplementary Land-Uses L-. y
2 0 Pled Lt e e & 7/ =
& | 2 *
Display | Source L]
Selection Paint Calculator ] @0 & L] _] _}J
Drawing > Kk O~ A~ < |[gAial >0~ B r oAy dy F- o~
16711621,36 1994025,36 Feet
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Review the field attributes using the Input Values in the field below:

Attributes

-~ Points of Interest -- Base Propetty Yalue
-1 OBJECTID 1

Interest Group (... |iUndefined) ~

Context 1 :

Conkext 2
Amenity 1

Central Mode

Conkext 3
Kev Feature

Field Queries - Select by Attributes Input Values
Interest Group Select all features currently loaded = ‘Amenity’

Supplementary Land-Uses

During the geoload process, you loaded Parks as the Supplementary Land-Use feature. Select the
Supplementary Land-Uses/Park design target and select all of the Park polygons by drawing a box
around the full extent of the view using the Select Features tool. Update the field attributes using the
Input Values in the field below:

Field Queries - Select by Aftributes Input Values
Land-Use Group Select all features currently loaded = ‘Park’

Remember to save your edits when you are finished with this step!
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CASE SET-UP SECOND PASS

Recall that you did not load Central Nodes or Supplemental Open Space. You will load these
features in another pass using Case Setup Editor. This time you will select the “Append Records
During Load” option so you do not overwrite data loaded during the first pass.

Between each pass you will use Case Designer tools to update the attributes of the new features

added.

Load Additional Shapefiles

Reopen the Case Setup Editor:

+| Feature Class -

i, Case Setup Editor - Base Case

Caze Boundarn Area [STATUS: Containg uzer-customized data. FeatureCount = 1]

+| Feature Class ;

Caze Boundary Sub Areas [STATUS: Empty - no features loaded)

+| Feature Clazs ; Floodplains [STATIS: Loaded features from 'floodplain_studyarea.shp' an 11/9/2006 11:2...
+| Feature Class : Hpdralogical Soils [STATUS: Loaded features from ‘soil_studyarea.shp' on 11/9/2006 11:2...
+| Feature Class : Land Uses [STATUS: Containg uzer-customized data. FeatureCount = 2733]

+| Feature Class :

Pedestrian Routes

[STATUS: Loaded features from 'ped_routes_studparea.shp' on 11/972.

+| Feature Class ;

Pedestrian Setback Lines [STATIS: Emply - no features loaded)

+| Feature Class :

Pedestrian Stops [STATUS: Emphy -- no features loaded)

+| Feature Class :

Planned Land-Uze Designations [STATUS: Emply -- no features loaded)

+| Feature Class ;

Paintz af Interest [STATUS: Containg user-customized data. FeatureCaount = 3)

+| Feature Class ;

School Attendance Areas

[STATUS: Loaded features from ‘school_attend_studparea.zhp' ..

+| Feature Class ;

Slopes [STATUS: Loaded features from 'slope_studvarea.zhp' on 11/9/2006 11:34:43 Akd]

+| Feature Class :

Stormwater Best Management Practices

[STATUS: Loaded features from 'BMP_studyarea..

+| Feature Class ;

Street Centerlines [STATUS: Containg uger-customized data. FeatureCount = 923]

+| Feature Class :

@ Load Data
4

Supplementary Land Llses [STATLS: Containg uzer-customized data. FeatureCount = 2]
" Append records during load

f* Delete old recards befare loading
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Points of Interest (Central Nodes)

Expand the Points of Interest tree and browse the tutorial data folder and select Central Nodes. Map
FID_1 to the interest group:

505/502

Geodata Loader - Points of Interest, Base Case

Select a geodata source file.

Target Input Attribute

Interest Group (subtype)
Context 1
Context 2
Context 3

QK Clear All

Ider, TutarialDatalParcelBased\StudyArea_GlS\centralnodes_studyareashp =

tatch fields from the selected geodata source 1o required attribute fields.

Target Data Type hatching Source Field
Geometry SHAPE

Lang Int FID_1

Text

Text

Text

The geodata source is valid. “'ou can edit field matches.

46

April 2007



INDEX PlanBuilder Tutorial 2

Supplementary Land-Uses (Open Space)

In some cases, particularly around the urban fringe, jurisdictions will give open space credit to parks
and vice-versa.
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Load the open space shapefile as a supplementary land-use:

Geodata Loader - Supplementary Land Uses, Base Case

Select a gendata zource file.

|r"'.E|.1 WTutorialD atatParcelB azedsStudvésrea_GIShopenspace_studyarea.shp

td atch fieldz from the selected geodata source to required attribute fields.

T arget Input Attribute

Land-Jze Group [zubtype]
Contest 1
Contest 2
Contest 3
k. Clear All

Target Data Type b atzhing Source Fisld
Geometmy

Long Int

Text

Teut

Text

The geodata source iz valid. v'ou can edit figld matches.

Parking lot polygons could also be loaded as a supplementary land-use if the data is available.
Select the “Append records during load” option at the bottom of the Case Setup Editor dialog and
click the Load Data button:

Ll

Ha

Load Data

f* i ppend records dunng load |

" Delete old records before loading

WARNING: IF YOU DO NOT SET THE LOAD METHOD TO “APPEND,” THE PREVIOUSLY
LOADED DATA WILL BE OVERWRITTEN.
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Update the Appended Attributes

Next you will provide attributes of the newly-loaded features. Launch the Case Designer toolbar
again. Select the target for each from the Design Targets combo box on the Case Designer toolbar
and then perform the following updates.

Points of Interest (Central Nodes)

Use the Select Features by Attributes tool to query features equal to zero, as shown in the table
below ([InterestGrouplD] = 0). Next, use the Edit Attributes dialog to edit the attributes for the
selected features.

Field Queries - Select by Attributes Input Values
interest Group [InterestGrouplD] = 0 = 'Central Node’

Supplementary Land-Uses (Open Space)

Use the Select Features by Attributes to query features equal to zero, as shown in the table below
([LandUseGrouplID] = 0). Once again, use the Edit Attributes dialog to edit the attributes for the
selected features.

Queries - Select by Aftributes Input Values
Land-Use Group [LandUseGrouplD] = 0 = 'Open Space’

Remember to save your edits when you are finished with this step.
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SGWATER CUSTOMIZATION

INDEX indicators that measure stormwater runoff and nonpoint source pollution utilize a U.S. EPA
methodology called SGWATER. In order for these indicators to produce results, SGWATER’s
rainfall table must be populated with regional rainfall data. This section describes how to load rainfall
data file into the SGWATER database. It is recommended that SGWATER documentation be
reviewed by downloading it from www.crit.com/documents/sgwater.pdf.

Note: SGWATER is a Microsoft Access application. Therefore you must have MS-Access 2000 or
higher installed on your machine to load custom rainfall data. This copy of Access must reside
within Microsoft Office 2000 Professional or higher due to other INDEX requirements.

Launching SGWATER

Select the “Customize SGWATER” menu option from the INDEX menu:

Studies ¥ | Cases™ |Base Case ;[ Indicators™ :Compaisms' | Help~

fi Land Use Paint Editor..,

The Customize SGWATER option launches the SGWATER application inside MS-Access:

I Microsoft Access

Fle Edit View Insert Format Records  Tools  Window Help

Main Menu

Cument Scenario:

Test SGWATER

First, choose a scenario.

Select a Scenario
| MewScenario

Save Cumrent Scenario
a3 a New Scenario

Then select from the
following oplions._.

__| Impot Rainial Data
_| Set Growing Seazon
__| EdtSiteData
__| EditSite BMPs

_l Edit Land Uses, EMCs.

and Curve Numbers

Updste Curve Humbers by
SGI 2 Land Use Class

_I Edit BMF Percent
FRemaval Efficiencies

_I ‘iew Results for
Currert Scenanio

Other Options...
__| PRunSeveral Scenarios
__| Delete Scenarios

Farm YView NUM A
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SGWATER is fully customizable for those advanced INDEX users who require additional flexibility
and power over the way SGWATER performs its calculations.

Populating the Rainfall Table

Click the “Import Rainfall Data” option button on the SGWATER main menu:

_, Import Rainfall D ata

Read the following dialog carefully for instructions on rainfall data formatting and click OK:

Rainfall Data format g[

Your rainfall data should be in a two-field, corma-delimited text File, with the date listed in the First field and the rainfall in inches listed in the
second field. The dates should be in order, with no duplicates and with no days missing. Rainfall values may not be negative, Flease do not
include column headers or empty lines in the text file,

Navigate to the [My Documents]\Criterion\IN DEX\ PlanBuilder\9. 1\TutorialData\Parcel\Base folder
and select Rainfall.csv:

Select a Rainfall Data File

Look ir: | £ Studwérea_GIS - @& % E-

@ iC

Desktop

o>

ty Documents

iy Computer

@

My Mebwork  File pame: |rainfall.csv j Open
Places

i

Files of type: | Comma Separated Values [F.ocsv) ﬂ Cancel

Click the Open button to begin the process.
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When the import process is finished, the following dialog appears.

Fle Edt ‘iew Insert Format Records  Tooks  Windww  Help

- Aid 10 - BIU - A =

‘= Tutorial?_ SGWATER : Database (Access 2000 f e
: . E5 ResultsOfRainfallDatalmport : Form

= Results of the Rainfall Data Import
Caarent § cenanc.
Test SGWATER 10980 days of rairfal data were imporbed successhuly,

First, chooze a scenano.

| SelectaScanaio iy Ranfals 2
| Mew Scenaric Messturs Conditinns

_I Save Cument Scenany foubareas
23 a Mew Scenaria n Mumber of Daws Imported For Each Year of Data

Then select lrom the Joctmd § N ‘Wear, [#Days: | Total Rain {in):
lollowing oplions. .. % atalst 1670 65 4064

Seen 5

i 1971 36 2863
Import Rartall Data e EMP. 13172E 366 48.62
[ Scen BMPs 1972 ==

SRy e et 193 35 295
__| EdiSisData : 1674 365 49.24

__| EdiSiknBMPa 1975 58S 4426
1976 366 3799

Edi Land Uses, EMCs, |
| ek 1977 365 073

and Curve N

1978 365 46 68
Update Ci Mumb
Ll ipin s Ao ahn fora 8 i
_I Edit BMF Fercent 1canl ane a4 93
FAemoval E lficssnoe:

| Wiews Reauks for View the Diaka
Cunent Scenaria

-

Cancel Revert
to Old Data

Other Dptions...
__| RunSeveral Scanasios
_I Diedete Scanano:

Form View NUM

Click OK and close MS-Access database when finished.
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SELECT INDICATORS AND OBJECTIVES

Users select those indicators that are most relevant to the subject at hand, e.g. employment-related
indicators for an office park study versus housing indicators for a residential subdivision study. A user
may select all of the indicators when a comprehensive set of measurements is desired, such as
benchmarking existing conditions for a comprehensive planning process. A prerequisite for selecting
any indicator is availability of data to support the indicator calculation; data requirements are detailed
in the Indicator Dictionary.

In this section, you will create a custom indicator run set and calculate indicators.

Manage Run Sets

In the previous tutorial, you selected indicators and set indicator objectives in RAW,; the same
functionality can also be accessed within a study.

Select the Manage Run Sets option from the Indicators menu on the INDEX toolbar:

Studies ¥  Cases™ |Base Case Ll Indicators™ Comparisons™ Help~

=Y Manage Run Sets, ..

@3 Edit Current Run Set...
i Calculate...

O Latest Results. .,

As discussed in Tutorial 1, you can create a new run set using either the New or the Copy button on
the right side of the Run Set Manager. The New button creates a new empty run set with no
indicators selected or other settings set. The Copy button creates an exact duplicate of the selected
run set, including all its settings.
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Create an editable copy of a run set by selecting the Default Run Set and clicking the ‘Copy’ button:

il Hun Set Manager - Tutorial?_Begin, (study noot)\PancelBase dYTUTORIAL _STUDIES |Z||E|[Z|

Run Sets:
RunSet I | BunSet Mame FunSet Type | Created By | Date Created | Initial Source Modified By | Date| [
1] Default Bun Set Default Criteriar 11.41/2004 MASTER
O+ Tranzit Bun Set 1 Usger Criterian 1241642005 Default Fun Set Unmodified 124
< A
0k

=& | Fun Set Oz the Curent Run Set

Provide a name, like “Benchmark Run Set 1,” in the Run Set Properties window and select the OK
button.

w. Run Set Properties E'
General T MNaotes T Advanced
RunSetlD: |27
FunS eth ame: \Benchmark Fun Set 1
RunSetT ppe: IF
CreatedBy: |&dmiriistrator
DateCreated: |12/22/2005
[mitialS ource: \Default Fiun Set
ModifiedBy: |Unmodifisd
D ateModified: 1242242005
QK. Cancel |
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Select the new run set in the window and click the Edit button on the Run Set Manager.

i Run Set Manager, - Tutorial2, (study root)\ParcelBaseddiy_ Tutorials

Fun Sets:
RunSet (D | RunSet Mame | RunSet T_l,lpe| Created By | Date Ereated| Initial 5ource | Modified By E
Oo Default Bun Set Drefault Criterion 1112004 MASTER
O Tranzit Bun Set 1 Idzer Criterion Default Bun Set Unmodified
Benchrmark RunSet 1 User Adriniztrator 12 5 Default Bun Set  Unmodified

(o Ix

|

<

=& | Run Set 2 iz the Cumrent Run Set
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It is often not necessary or desirable to run all possible indicators for each study. For purposes of the
tutorial, select (check) only the indicators listed below:

Element: [0] Demographics Element: [4] Recreation
Population Park/Schoolyard Supply
Employment Park/Schoolyard Adjacency to Housing
Population Density
Element: [1] Land-Use Element: [5] Environment
Study Area Acreage Open Space Share
Use Balance
Element: [2] Housing Element: [6] Travel
Dwelling Density Internal Street Connectivity ArcEditor/Arcinfo Users
Dwelling Unit Count External Street Connectivity
Student Enroliment Level Street Network Density
Single-Family Parcel Size Transit Service Coverage
Single-Family Dwelling Density Transit Service Density
Single-Family Dwelling Share Pedestrian Network Coverage
Multi-Family Dwelling Density Pedestrian Crossing Distance
Multi-Family Dwelling Share Pedestrian Intersection Safety ArcEditor/Arcinfo Users
Amenities Adjacency Bicycle Network Coverage
Transit Adjacency to Housing Residential Multi-Modal Access

Parking Requirements

Element: [3] Employment
Jobs to Housing Balance
Employment Density
Transit Adjacency to Employment

w. Run Set Editor - Run Set 2

Collapse the nodes to hide Elements. Use the Edit column button to access the R&W Settings Wizard.
Indicators RAW Settings A
Run | 1[] | Indicator Uitz ‘Weight Direction | BadB elow Gooddbove |GoodBelow |Baddbove | Edit
¥ | - | Element : [0] Demographics
B v 2| Population residents 0| Excluds 1] 1} 1] 0 =
B v 3| Employrment employees 0| Excluds 1] 1} 1] o =
B v 4| Population Dengity residents/gro... 0| Excluds 1] 0 1] o =
~| Element: [1] Land-Llse
v 74| Study Area Acreage total acres 0| Exclude 1] 0 0 0 =
B B|Average Parcel Size avg square feet 0| Exclude 1] 0 1] 1]
: 7|Usze Mix 01 scale 0| Exclude 1] 0 0 0
| 8|Uze Balance 0-1 zcale 2|Increase 0,3000000...| 0.6000000... 0 0 =
| 9| Development Foatprint net acres/10... 0| Exclude 1] i] 1] 1]
10|Fizcal Impact of Development dollars 0| Excludz 1] 0 1] 0
_-| Element : [2] Housing
B v 75| Dwelling Density DU grazs acre 2|Increase 2 4 1] 0 &=
B v 73| Dwelling Unit Count tatal DU 0| Exclude 1] 1} 1] 0 &=
: v 11 |Student Enrollment Lewvel % student ca... 0| Centralize 1] 80 90 100 7=
51.00 v
< ¥
Cancel
4|
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During pre-processing, RAW settings were defined in the Master template for the entire jurisdiction.
Since objectives may vary from study to study you would typically adjust RAW values at this time.

Use the default settings for this study:

505/502

| RAW Settings Wizard

Rah Settings for:  Single-Family Parcel Size
Units:  avg square feet

Direction and Rating

Increase T Centralize T Decrease

- ‘IIW ——————————————— 100%

1 Rating
I Score
(]
1
|
|
I o,
0%
L | 5000
- b
Good Bad
Below Above

» > > Increasing Indicator Score » > >

T Mat Applicable/E xclude

In a Decreasing
rating pattern. the
lower the indicator
score, the higher the
rating score.

Indicator zcorez equal to
or below the Good Below
walue are awarded the
maxinum rating of 100%.
Indicator scorez equal to
or higher than the Ead
Above value are given
the minimum rating of 0%,

Weighting
Allincluded indicators must have a weight. The more importance assigned to the
indicatar, the areater its weight.

Indicator Weight: |5 Sum of \Weights:  54.00

Fercent of Surn: - 9.26%

X

57

April 2007



INDEX PlanBuilder

Tutorial 2

Edit the weights of the indicators with rating values (indicators not set to Exclude), so that the sum of the
total indicator weight equals 100.

Change the Indicator Weight of all selected indicators to ‘4’ whose RAW settings are not set to ‘Exclude’.

505/502

| RAW Settings Wizard

Rah Settings for:  Single-Family Parcel Size
Units:  avg square feet

Direction and Rating

Increase T Centralize T

- -'m ——————————————— 100%

1 Rating
I fcore
4]
1
|
|
I o,
0%
L | 8000
-
Good Bad
Below Above

» > > Increasing Indicator Score » > >

T Mat Applicable/E xclude

In a Decreasing
rating pattern. the
lower the indicator
score, the higher the
rating score.

Indicator zcores equal to
or below the Good Below
walue are awarded the
maxinium rating of 100%.
Indicator score: equal to
or higher than the Ead
Above value are given
the mitimunn rating of 0.

Weighting
Allincluded indicators must have a weight. The more importance assigned to the
indicatar, the areater | i

Indicator Weight: | 14 Sum of Weightz: 100

ak. | Cancel |

Fercent of Surn: 3.85%

X
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BENCHMARK EXISTING CONDITIONS

At this point, you are ready to calculate indicators to score benchmark or existing conditions in your
study area. Benchmark indicator scores are used to:

Identify an area’s strengths and weaknesses. Scoring and mapping of existing conditions
will reveal problems and opportunities that merit attention in plans.

Provide input into the formulation of community goals. Benchmark scores are an important
reference point when formulating goals that will be applied to community development.

Provide a baseline for gauging change. During plan implementation when development
proposals are evaluated, each proposal's scores can be compared to benchmark
measurements to gauge the amount of change that would be caused by the development.

Provide a baseline for gauging progress. During periodic monitoring of  plan
accomplishments, updated benchmark measurements can be compared against previous
benchmarks to gauge progress toward goals.

In this section you will benchmark existing conditions using the “Walkability Run Set 2” indicators.

Calculate Indicators

Select the Calculate option from the Indicators menu on the INDEX toolbar:

505/502

Studies ¥ | Cases™ |Ease Case L‘ Indicators™ Comparisons™ Help~

B8 Manage Run Sets...
@< Edit Current Run Set...

< EX

[ Latest Results. ..
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Select the Case from the list that you would like to run indicators for (the only case created so far is

the Base Case) and click OK:

Select one or more Cases.

Cases:

Base Case

| oK I Cancel

The Indicator Calculator is set to run the 30 or so indicators that were selected in “Benchmark Runs
Set 1.” If you would like to run fewer indicators return to the Run Set Manager and select Transit
Run Set 1; otherwise, select the Yes button to proceed:

INDEX PlanBuilder

You are about bo calculate 32 indicators for 1 selected cases

:\‘!J (32 tokal indicators),

To avoid conflicks with the calculations in process,
do not interack with any ArcMap or IX91PE
funckions unkil the indicatar run is completed,

Proceed?

Error messages may occur during indicator runs. Errors typically occur when data is not provided to run
one of the selected indicators. If you receive an error message during an indicator run, read the message
to determine which indicator did not calculate and refer to the Indicator Dictionary to identify missing data.

i 4/1/2005 10:53:07 AM
\:) The following errors were reported during this indicator run:
Base Case, during Multi-Family Dweling Density': Error: Cannot compute score for Indicator 16. Attempt to divide
by zero (squarelinits).

Indicator run errors are usualy the result of insufficent/invald geodata, Use the Indicator Dictionary to check
Indicator data requirements,
then use Case Designer to add new or change existing geodata accordingly. Then re-calculate.

For your convenience, this error kst has been logged to the following fie:

C:\Documents and Settings\Adminsitrator\My
Documents\Criterion\INDEX\PlanBuider\9. 1\RootiMy_Tutorials\20050401_105249.txt
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The Indicator Results table will open automatically after the indicators are finished calculating:

B Indicator Results

Collapze the nodes to hide Elements. Uze the map column [e.q., MO) button to show indicator maps.
Definition Basze
1]n} |ndicatar Units Objective Scoreld k0
} -
2| Population rezidents none 8.241
3| Employrent emplopess none 4,046
4| Population Denity rezidents/gross acre none 274
74| Study Area Acreage total acres none 3,006.9
8| Uze Balance 0-1 zcale 0.60 or more 0.E4
75| Dwelling D ensity DU Agross acre 4.00 or mare 1.06
73| Dwelling Unit Count total DU none 3180
17| Student Enrollment Lewvel * student capacity fulfiled 80.0 k0 90.0 231.4
14| Single-F amily Parcel Size avg square feet 5,000 or less B,961
15| Single-Family Dweling Denzity DU /net acre 12.00 or more E.26
16| Multi-Family Dweling D ensity DL /net acre 20.00 or more 16.74
17| Single-F amily Dwelling Share * total DU B0.0 ko 80.0 78.3
18| b ulti-F amily Dwelling Share % tokal DU 20.0to 40.0 217
13| Amenities Adjacency % pop wl uzer buffer 100.0 or more 0.0
22| Tranzit Adjacency to Housging * pop wi uzer buffer 100.0 or more 4.6
24|Jobs to Housing Balance obz/DU 080k 1.20 1.27
25| Employment Denzity emps/net acre 25.00 or more 10.83
27| Tranzit Adjacency to Emplayment % emps v uzer buffer 100.0 or more 34.8
29| Park/Schoolyard Space Supply acres/1000 persons 2050 3.4
30| Park/Schoolyard Adjacency to Housing | % pop wei uzer buffer 100.0 or more 70.8
34[0pen Space Share % total net area 10.0to 20.0 E.4
£ LY ]l|
%' DK |
wal

Only the results of the selected case are shown.
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REVIEW RESULTS

Indicator Results

Indicator scores should be interpreted in the context of existing conditions and applicable goals or
policies. A key INDEX user document is the Indicator Dictionary that defines what is included in each
indicator and how it is calculated. Users will need to gain experience in interpreting scores and
changes in scores between studies and cases, in particular the direction of change in scores
(numerically increasing or decreasing) and the magnitude of change in scores (percent difference).

Scroll through the indicator results:

B Indicator Results

[

[£

Collapze the nodes to hide Elements. Use the map column [e.g., MO] button to shaw indicator maps.
Definition Baze
1D Indicator Urits Objective Scoreld A0
} -
2| Population rezidents none 8.241
3| Employrent emplopess none 4,046
4| Population Denity rezidents/gross acre none 274
74| Study Area Acreage taotal acres none 30069
8| Uze Balahce 0-1 zcale 0.60 or mare 0.E4
75| Dwelling D enzity Dl /grozs acre 4.00 ar more 1.06
73| Dwelling Unit Count total DU none 3180
17| Student Enrollment Level % student capacity fulfilled 80.0t030.0 231.4
14| Single-F amily Parcel Size avg square feet 5,000 or less B,961
15| Single-Family Dweling Denzity DU /net acre 12.00 or more E.26
16| b ulti-F amily Dwelling D ensity DU /net acre 20.00 or more 16.74
17| Single-Family Dwelling Share % total DU E0.0 ko 80.0 78.3
18| Multi-Family Dweling Share * total DU 20.0t0 40.0 21.7
19| Amenitiez Adjacency % pop wl uzer buffer 100.0 or more (1]
22| Trangit Adjacency to Housing % pop wdi user buffer 100.0 or more BB
24|Jobs to Housing Balance jobe/DILJ 080ta1.20 127
25| Employment Denzity emps/net acre 25.00 or more 10.83
27| Tranzit Adjacency to Emplayment % emps v uzer buffer 100.0 or more 34.8
29| Park./Schoolyard Space Supply acres 1000 persons 20tb0 344
30| Park/Schoolyard Adjacency to Housing | % pop wi uzer buffer 100.0 or more 70.8
34| 0pen Space Share % total net area 10.0to 20.0 B4
< i [
%' oK |
wal
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Indicator results can be exported into a print-ready format by clicking the print button in the lower-
right corner of the Indicator Results window. Click the Print button to view the printable indicator
results table:

B Indicator Results

Collapze the nodes to hide Elements. Use the map column [e.g.. MO] button to show indicator maps.

Defimtion Basze
1[0} |ndic.ataor Uitz Objective Scored k0
=
2| Population rezidents none .21
3| Employrent employees none 4,046
4| Population Denity residents/grozs acre none 274
74| Study Area Acreage taotal acres none 30069
8| Uze Balance 0-1 zcale 0.60 or more 0.64
75| Dwelling D enzity Dl Ygross acre 4.00 ar more 1.08
73| Dwelling Unit Count tatal DU none 3180
11| Student Enrallment Lewvel % ztudent capacity fulfilled 80.0 to 90.0 2314
14| Single-Family Parcel Size avyg square feet 5,000 or less E.9E1
15| Single-F amily Dweling Denzity DL /net acre 12.00 or more B.26
16| b ulti-F amily Dwelling D ensity DU /net acre 20.00 or more 16.74
17| Single-Family Dwelling Share % total DU E0.0 ko 80.0 78.3
18| Multi-Family Dweling Share % total DU 20.0to 40.0 21.7
19| Amenities Adjacency % pop wl uzer buffer 100.0 or more 0.0
22| Tranzit Adjacency to Housing % pop wi uzer buffer 100.0 or more R46
24|Jobs to Housing Balance jobz/DL 080k 1.20 1.27
25| Employment Density emps/net acre 25.00 or more 10.83
27| Tranzit Adjacency bo Employment % emps v user buffer 100.0 or more 348
29| Park./Schoolyard Space Supply acres 1000 persons 20tb0 344
30| Park/Schoolyard Adjacency to Housing | % pop wi uzer buffer 100.0 or more 70.8
34| 0pen Space Share X total net area 10.0 o 20.0 E.4 ]
il >
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When you click the Print button on the Indicator Results window an Excel file containing the indicator
results is automatically created in the directory where the working study is stored. The Excel file
name inherits the name of the study (Tutorial2_IndicatorResultReport.xIs). The file is overwritten

each time the Print button on the Indicator Results window is selected.

Copy the Indicator Results Excel table from the working directory to a temporary location and open it:

File Wew Tools Help
E8 @8aq |z My [ BOD
. b o0 M6 - 0 - 32 - 0 - 48 - 0 B4 - 0 - B0 - 95 o2 0 128 144 1 160 176 o182 +20
~
[ Definition |§ase
-_ }WD |Indicat0r Units Objective |ScoreD M0
5 |Element: [0] Demographics
= 2|Population residents nione g8.241
- 3|Employment employess hane 4045
- 4|Population Density residents./gross acre none 274
t-\‘ |Element : [1] Land-Usze
o [ 74[Study Area Acreage [total acres [hane [2.006.3 [
- 8|Use Balance |D-‘I scale |D.BD of mare |D.B4 |
. |E|ement: [2] Housing
= 78 (Dweling Denzity DU gross acre 4.00 or more 1.08
- 73[{Dweling Unit Count total DU hane 3180
- 11(Student Enroliment Level % student capacity fulfiled 800t 900 234
;r 14(Single-Family Parcel Size avg square fest 5,000 or less E.961
? 158(Single-Family Dweling Denzity DU /net acre 12.00 or mare E.26
_ 16 {kuilti-F amily Dwelling Density DU /net acre 20.00 or mare 16.74
. 17|5ingle-Family Dweling Share % total DU EO.0te 80,0 8.3
= 18{Multi-F amily Dwelling Share * total DU 200t 400 217
. 159)&menities Adjacency % pop wl uzer buffer 100.0 or more oo
- 22(Tranzit Adjacency to Housing % pop wi uzer buffer 100.0 or mare 4B
- [Element : [3] Employment
- 24(Jabz to Housing Balance jobs/DU 080ta1.20 1.27
-_ 25|Employrent Density emps/net acre 25,00 or more 10.83
. 27 [Tranzit Adjacency to Employrnent % emps w/di user buffer 100.0 or mare 348
o |Element: [4] Recreation
3 29|Park.-"8c:hoo|yard Space Supply |acres.-"1 000 perzons |2.D o 5.0 |34.4 |
- 30|Park.-"8c:hoo|yard Adjacency to Housing |°/° pop wdi uzer buffer |‘I 00.0 or maore |?D.8 |
e |Element: [5] Environment
? 34|Dpen Space Share |°/° total net area |‘I 00t 200 |B.4 |
_ |Element: [E] Travel
) 41 [Internal Street Connectivity intersection/cul-de-zac ratio 0.80 or more 076
o 42|External Street Connectivity avg ft between ingresz/egress pte BB or less 2117
a 43[Street Metwork Density centerling midzq mi 20.0 or more 78 hd
- £ 4
Page 1 11 For Help, press F1
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Indicator Maps

Maps are automatically created for indicators with the map icon displayed in the column next to the
indicator scores. Indicator maps are spatial expressions of conditions that produced the scores and
are spatial diagnostic tools that reveal the locations of an area’s strengths and weaknesses. They
can be helpful in optimizing new land development design or correcting problems during
redevelopment.

B Indicator Results

Collapze the nodes to hide Elements. Use the map column [e.g., MO] button to shaw indicator maps.
Definition Baze el
1D Indicator Urits Objective Scoreld A0
} -
2| Population rezidents none 8.241
3| Employrent emplopess none 4,046
4| Population Denity rezidents/gross acre none 274
74| Study Area Acreage taotal acres none 30069
8| Uze Balahce 0-1 zcale 0.60 or mare 0.E4
75| Dwelling D enzity Dl /grozs acre 4.00 ar more 1.06 T
73| Dwelling Unit Count total DU none 3180
17| Student Enrollment Level % student capacity fulfilled 80.0t030.0 231.4
14| Single-F amily Parcel Size avg square feet 5,000 or less B,961 y
15| Single-Family Dweling Denzity DU /net acre 12.00 or more E.26
16| b ulti-F amily Dwelling D ensity DU /net acre 20.00 or more 16.74
17| Single-Family Dwelling Share % total DU E0.0 ko 80.0 78.3
18| Multi-Family Dweling Share * total DU 20.0t0 40.0 21.7
19| Amenitiez Adjacency % pop wl uzer buffer 100.0 or more (1] -
22| Trangit Adjacency to Housing % pop wdi user buffer 100.0 or more BB
24|Jobs to Housing Balance jobe/DILJ 080ta1.20 127
25| Employment Denzity emps/net acre 25.00 or more 10.83
27| Tranzit Adjacency to Emplayment % emps v uzer buffer 100.0 or more 34.8
29| Park./Schoolyard Space Supply acres 1000 persons 20tb0 344
30| Park/Schoolyard Adjacency to Housing | % pop wi uzer buffer 100.0 or more 70.8
34| 0pen Space Share % total net area 10.0to 20.0 B4 s
£ | ]l
=]
wal Y

To view an indicator map, single-click the Map Output icon in the MO field (M1 for case 1, etc.):
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Scroll through the Indicator Results table and become familiar with the indicator map output:

e e e e e P e et e o e
DWRS § Sme i BT S MO o Fr = A —ElL =3 T L et L L e ) s (AL IS
HREETAES EY O N " CEEE . TR

neas # [
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L RAnnneesdy

e [T
L

505/502 66 April 2007



INDEX PlanBuilder Tutorial 2

Latest Results

The Indicator Results Table can also be accessed through the Latest Results option from the
Indicators menu. Select the Latest Results option on the Indicators menu:

Studies ¥ | Cases¥  |Base Case v | |Indicatorsw | Comparisonsv | Help»
B Manage Run Sets...

@¢ Edit Current Run Set...
& Calculate...

=l Latest Resuits...

RAW Evaluation

It is possible to run the base case results through the RAW tool, which is accomplished by
navigating to the Comparisons pull-down. However, since the primary function of the RAW tool is
to compare multiple cases, this feature is addressed in the following tutorial where a comparison of
multiple cases is possible.
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Appendix A
BUILDING ACCURATE PEDESTRIAN NETWORKS

ArcEditor/Arcinfo Users Only

Several indicators in INDEX use the street network to perform network-based travel distance calculations.
These indicators have been designed to take advantage of detailed pedestrian network representations to
accurately model pedestrian travel. Therefore, a pedestrian network theme distinct from the street
network is recommended. This shapefile can take one of several forms depending on the accuracy
desired and the resources available to create a detailed representation of sidewalks and walking paths.
In order to understand how inaccuracies arise when using less detailed representations of the pedestrian
network, it is necessary to understand what INDEX is doing in a typical network distance calculation.

When proximity via the street network is being calculated, the inputs are the origin theme, the destination
theme, and the network theme. The origin theme is typically a polygon theme (usually parcels). The
destination theme may be a polygon theme (parks and school yards) or a point theme (transit stops).
INDEX only calculates distances between points located on the network, so any origins or destinations
not on the network must be placed at the best location on it. Origins and destinations that are not points
must also be converted to one or more representative points before they can be located on the network.
Inaccuracies arise at one or more of the three phases in this calculation, which are:

a) Generate a set of representative points for each origin and destination;

b) Locate these points on the network; and

C) Use the network to calculate the average distance from each origin to the closest
destination.

Locating Origin and Destination Points on the Network

There are many ways that points can be generated from polygons and then located on the network. The
least accurate way is to use the centroid of the polygon and then locate the nearest point on the network
to the centroid point. The straight-line distance to the network can be added to the total distance on the
network for each proximity calculation. The problem with this method is that it fails to account for
pedestrian routes and barriers to pedestrian movement inside and immediately surrounding the origin or
destination polygon. Large polygons can also cause inaccurate results using this method. For example,
a large park might have its center close to the network but at a point very distant from the nearest
residential parcel. Even if the residential parcel is right across the street from part of the same large
polygon, the proximity to the park will be based on the network location nearest the centroid. See Figure
A-1.

A more accurate method of location is to place the origin and destination points wherever there are logical
entrances to the pedestrian network. Thus, large polygons will have multiple entrances, each accessible
to travel coming from a different direction. The closer these points are to networks segments, the more
accurate the calculations will be. The current methodology for proximity-based indicators is to place a
pedestrian entrance node at the terminated end (dead-end) of any network segment which intersects an
origin or destination polygon. If a polygon is intersected by more than one terminating segment, the
calculations for each entrance are averaged (or sometimes the minimum is taken). If no segments
intersect the polygon, the centroid will be used by default. See Figure A-2.

505/502 68 April 2007



INDEX PlanBuilder Tutorial 2

Destination

K

) Figure A-2
_ Figure A-1 o i Using pedestrian entrances automatically placed at the
Using the polygon centroid results in a “shortest end of network “spurs,” the resulting “shortest” network
network path which is too |Ong. path iS Very accurate.
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Level of Detail in Network Representation

Once points have been generated and located on the network, the level of detail reflected in the network
determines the accuracy of the proximity calculations. One way the network can be improved is to
include “internal” network segments inside parcels. In areas with large parcels, for example, network
segments internal to or intersecting origin and destination polygons will improve results. Internal
networks give a clear path for pedestrians to follow in order to avoid barriers. The combination of internal
and external network segments allow pedestrians to take the best route from their true origin (the
doorway of a building) to their true destination (the closest entrance to a park facility). Sidewalks, street
crossings, pedestrian overpasses, paths and other unmarked or unimproved paths, and routes that
pedestrians tend to follow can also represented by network segments. Adding these features will
increase the “reality” of the network model and the accuracy of the calculations. Figure A-3 depicts a
range of network detail in three diagrams, each depicting a pedestrian network more detailed than the
last.

In the simplest form (Figure A-3), the street centerline theme is used to represent the general pattern of
pedestrian movement. While this theme is often the easiest to acquire, it generates an inaccurate model
of pedestrian movement for several reasons:

] The presence or absence of sidewalks, crossings, or other good conditions for pedestrian
travel is not accounted for.

u Since terminated segments do not intersect the origin and destination parcels, internal
networks and barriers to pedestrian travel are not accounted for.

u Other kinds of pedestrian routes such as pedestrian malls or boardwalks are not
accounted for.

[ ] Wrong direction “jumps” onto the network are not prevented.

In an intermediate form (Figure A-3b), the street centerline is still used as the basis, but additional
intersecting segments have been added, breaking the street segment into two where they intersect.
These “spurs” also intersect the origin or destination parcels and essentially channel the modeled flow of
pedestrian movement along the spur. This is particularly important to avoid crossing barriers or jumping
onto the network in the wrong direction. These spurs are added only where needed to force correct
calculations. A good example of where spurs may be required is in the case of parcels on cul-de-sacs
that also have a street adjacent to the back property line. Such parcels typically have barriers to
movement in that direction (fences, sound walls) in the real world. In the model in these situations, if
spurs are not used there is a chance that the centroid will found to be closer to the street at the rear than
to the street at the front, and will erroneously start calculations from that location on the network.

In the most advanced form (Figure A-3c), several pedestrian routes have been included in a topologically
complete pedestrian network. The investment required to generate this sort of theme can be significant.
Air photos, CAD drawings, and other resources may be needed to create a thoroughly complete sidewalk
and pedestrian path centerline theme. Intermediate solutions can incorporate varying degrees of local
detail, particularly in spots where a simpler map would be ambiguous. Note that, in this advanced form,
the street centerline is no longer used, and a pair of sidewalk centerlines, closer to the adjacent parcels,
but still in the street right-of-way, replaces it.

Other Street Network Issues

Any street network, regardless of its complexity, must be topologically complete. This means that all
segments that intersect must end at their intersection. Segments which do not break when intersected
will not allow travel to pass to the intersecting segment. It is also important to note that a more complex
network, with many entrances and segments, will cause longer calculation times, particularly in larger
study areas.
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Figure A-3

Figure A-3a Figure A-3b Figure A-3c
408 ft. is much too low, and the barrier is 1,238 ft. is a little too high, but the barrier is 1,047 ft. is very accurate, and the barrier is
crossed. not crossed. not crossed.
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INTRODUCTION

This tutorial addresses the creation and evaluation of alternate cases and their impacts to study
areas. For purposes of the tutorial, a development proposal is assumed to be the alternate case. As
shown in Figure 1, a major application of the tool is development reviews that: 1) gauge the amount
of change from existing conditions that would result from a development; and 2) measure the
degree of adopted plan conformity or goal achievement produced by development.

The tutorial organizes this stage of INDEX use into the following major tasks:

u Create a development proposal.

u Select and run indicators.

u Compare cases.

u Modify development proposal.

[ ] Rerun indicators and compare cases.

As shown in Figure 2, any portion of a study area can be modified in INDEX to simulate a proposed
development, and the study area can then be rescored to determine the magnitude of change
and/or the degree of goal achievement caused by the modification.

INDEX PlanBuilder supports all ArcGIS license types (ArcView, ArcEditor, Arcinfo). However
ArcView users are limited in the kinds of indicators they can run, and therefore have reduced data
requirements. Throughout the INDEX PlanBuilder documentation, where applicable the following
highlights denote license-specific features or instructions:

ArcEditor/Arcinfo Users, or

ArcView Users
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Jurisdiction-Level Steps

Figure 1. BASIC
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Figure 2
TUTORIAL SEQUENCE AND GEOGRAPHIC RELATIONSHIPS
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CREATE A DEVELOPMENT PROPOSAL

Once existing conditions have been evaluated and planning issues identified, stakeholders can use
INDEX to create and evaluate alternative scenarios (or cases) that respond to the issues. These can
range from community plans to developer proposals. In any of these processes, alternatives can be
evaluated according to the following general sequence:

] Preparation of alternatives. Using the Case Designer tool, stakeholders prepare alternatives
that respond to the issues identified during benchmarking. Each of these is represented by
an alternative case in the software with each case containing its own unique mix of features.
If housing choice was identified as an issue, one alternative might emphasize a mix of single
and multi-family dwellings while another alternative might contain only single-family units.

u Review of alternative scores. Stakeholders review indicator scores for each case in
comparison to other alternatives and the base case in order to determine which alternatives
respond most effectively to identified issues. For example, if excessive walking distance to
parks was identified as a problem in the base case, stakeholders would review the
alternatives’ park proximity scores to determine which alternative offered the shortest walking
distance to parks.

u Iteration to preferred alternative and adopted plan. Using the software to modify alternative
designs and provide indicator score feedback, stakeholders can iterate among alternatives to
a preferred, and ultimately adopted, plan or development proposal.

[ ] Modeling of adopted goals. Once a plan or development proposal is formally adopted, its
build-out or full implementation can be modeled and the resulting indicator scores used as
quantitative expressions of its goals.

In this tutorial, you will import a development proposal using the geoloader and modify the design
using the Case Designer tools, and evaluate the impacts to study area indicator scores.

Pre-Process the Development Proposal Data

In order to apply INDEX as a development evaluation tool, it will be necessary to obtain development
proposals in GIS form. Given the widespread use of CAD in preparing development plans and the
relatively easy conversion of CAD files to GIS files, it should be reasonable for jurisdictions to
request major development proposals in GIS format. To implement a requirement for digital
development plans, jurisdictions would adopt the equivalent of the INDEX Indicator Dictionary as a
data specification for digital submittals. Jurisdictions could decide the extent of these data
requirements based on which indicators they intend to apply to proposals.

Parcels and streets representing the development proposal are provided for you in shapefile format.
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Open a standard ArcMap project and load the proposed_landuse.shp file located in the following
folder:

[My Documents]\Criterion\INDEX\PlanBuilder\9.2\TutorialData\ParcelBased\ProposedDevelopment_GIS
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Open the proposed land-use attribute table:

During pre-processing in Tutorial 1, numeric values were provided for the jurisdiction’s existing land-uses
that were used to define the land-use types in INDEX; in this section numeric values are also provide for
land-use parcels submitted in a development proposal.
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Create a Copy of the Current Study

You can preserve the work accomplished in a study by creating a copy of the study. In this section,
you will preserve the progress made in Tutorial 2 by creating a copy of the “Tutorial2” study. The
copy of the study will become the working study.

If you do not have a completed “Tutorial2” study, copy the appropriate study from the
“Tutorial_Studies” folder into the “My_Tutorials” folder and name it “Tutorial3”.

ArcEditor/Arcinfo Users: the study to copy is Tutorial3_Begin
ArcView Users: the study to copy is Tutorial3_Begin_AV

Open INDEX Study Manager. Expand the “My_Tutorials” folder tree and select the “Tutorial2”
study. The Copy button will automatically become active. Click the Studies > Copy menu option:
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Rename the study “Tutorial3,” and save it in the “My_Tutorials” folder:

Verify that “Tutorial3” is visible in the “My_Tutorials” folder:

The study is saved at this point as Tutorial3.
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Create an Alternative Case

Alternative cases are created to represent different ideas and approaches to the issues at hand in a
study area. In this tutorial, a proposed development project will be evaluated and compared to
existing study area conditions to see what effect the development would have on its surrounding
vicinity, i.e. does it improve or degrade existing neighborhood conditions? Since Case 1 is an
alternative to the Base Case, it will be created from a copy of the Base Case.

Select the “Tutorial3” study and select the Cases > Manage menu option:

Select the Base Case in Case Manager and select the Copy button:
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The Case Properties dialog allows you to provide information about the case.

Select the OK button to close the dialog:

Select the “Tutorial3” study and select the Studies > Open in ArcMap menu option to open this study
into ArcMap
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Change the case to Case 1 using the INDEX toolbar pull-down menu:

Import Development Proposal Shapefiles

Select Setup Current from the Cases menu on the INDEX toolbar;

Select the Land-Uses feature class in the Case Setup Editor and select one of the “...” buttons:
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Click the Browse button to browse to the following directory and select the proposed_landuse.shp
file:

[My Documents]\Criterion\INDEX\PlanBuilder\9.2\TutorialData\ParcelBased\ProposedDevelopment_GIS

The following message will appear whenever you update the Land-Uses feature class:

Select “Yes”.
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Match the source fields to the following target attributes:

Land-Use Type ID target = New_LU_ID field
Required Parking Spaces = PARKING
Dwelling Unit Count target = TOTUNITS field
Residential Population = RESIDENTS
Student Count = STUDENTS

Employment Count target = EMPS field

Select OK to continue.
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Repeat the previous steps for the Proposed_streets.shp: Match the source fields to the following
target attributes:

Street Group— STR_GRP field

Street Width target— STREETWDTH field

Sidewalk Width target—» SDWLKW!IDTH field

Percent of Segment with Sidewalks target —» SDWLKPRCNT field
Right-of-way width ——» ROW_WDTH field

Geodata Loader - Street Centerlines, Alternative Case 1

Select a geodata zource file.
|ut|:|riaID ata“Parcelb azed'ProposedDevelopment_G15\proposed_stieets.shp [
b atch fieldz from the selected geodata source to required attribute fields.
Target Input Attribute Target Data Type b atching Source Field
SHAPE Geometmny
Street Group [subtype] Long Int STRT_GRF
Street Width (i) Double STREETWDTH
Sidewalk width [f] Double SDWLEWADTH
Right-ofwap width [ft.]  Double ROwW _wWDTH
I | Pemcent of Segrment with ... Double SDwWLEPRCMT ﬂ
Contest 1 Text
Context 2 Text
Contest 3 Text
Context 4 Text
Context & Text
Context & Text
] Clear Al

Select OK to continue:

Change the selection at the bottom of the Case Editor window to “Append records during load” and
select the Load Data button:

(O end records during load
=] | Load Data Append ecords during load )
(" Delete old records before loading
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Edit Development Proposal Features

After importing the shapefiles, activate the Case Designer toolbar and set the Design Target to Land
Uses:

= Tutorial3.MXD () - ArcMap - Arcinfo

J File Edit “iew Insert Selection Tools Window Help |
J Editor ~ | 'S | & Task ICreate Mew Feature ;I | Target: ILand-Usss - Casel ;I |X (=) ‘

|DBE&E L =@ay o & B o
ey MOEXPlnBulder =
BEgrozx studs | ~

O Base Case
B Alternative Case 1
O Inputs
= Case Designer Canvases
[ Case Boundary Area Target
[ Case Boundary Subfrea Target
= Land Uses Target
= Case Boundary -- Case 1

) r1 o
‘ Analysis Tools L] [ ==

| EraRe |Star; Save Stop

= & Land-Uses -- Case 1
Land-Use Type
RES,SIMGLE FAMILY
0 RES,LOW RISE ARARTMENTS
B RES,HIGH RISE APARTMENT:
o COM,RETAIL
B OFF, GEMERAL
IMD, INDUSTRIAL LISE
IND,DISTRIBUTION _
B PUB,TMSTITUTIOMAL
PUE,SCHOOL EXEMPT
B PUE,CITY USE,EXEMPT s
0 MISC,PARK, GREEMBELT,ETC
I MISC,DRAINAGE, OPENSPAC
AGR,FIELD CROP
I MISC,WALKWAY
MISC,UTILITY,POWER OR SE
M MISC,PARKING
WACANT
Street Centerlines Target
Transit Routes Target
Transit Stops Target
Pedestrian Routes Target
Pedestrian Stops Target
Pedestrian Setback Lines Target
Traffic Contral Devices Target
Bicycle Routes Target
Paoints of Interest Target
Supplementary Land-Uses Target

BEOX¥ W N OFHILG@IRuASOP

1
i

Al

| B E B EEERE R
joooooooooo

< et s i
Display |Source| Salectmnl Paint Calculator| am & LI | j

Jgrawmg‘ k@|D'A'E|I@AriaI - |10 = BIQA'&'i';"

| 6B95094.57 1997657.34 Feet |

505/503 15 April 2007



INDEX PlanBuilder Tutorial 3

Zoom to the proposed development site near the center of the study area. The existing condition
parcels are still present in the alternative case below the proposed development site. Select the
underlying parcels and delete them (making sure not to select any of the proposed development
parcels).
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Draw Amenities

The development proposal contains plans for a grocery store and convenience store. There are
estimated employee counts associated with the parcels, but the location of the stores were not
provided in digital format. You can add these amenities to the development proposal using the
Case Designer tools.

Select the Amenities design target and use the Draw tool from the Case Designer toolbar to create
the amenity points on the parcels shown below:

Save your edits and stop editing.
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ArcEditor/Arcinfo Users: Integrate New Streets Into Network

The proposed additions to the street network were loaded into the INDEX with each of the target
attributes populated outside of INDEX, but the proposed centerlines still need to be integrated with the
existing street network by creating intersections.

Select the proposed centerlines along with all of the surrounding centerlines:

Select the Create Intersections tool from the Street Centerlines Design Tools:
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The new street segments must also be copied to the Pedestrian Route network. This time select
only the new street segments:

Select the Copy to Ped Network tool from the Case Designer toolbar:
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Select Pedestrian Routes from the Case Designer targets and confirm that streets segments were
copied to the pedestrian network.

Select Pedestrian Routes in and around the development proposal and select the Create
Intersections tool from the Case Designer toolbar:

Save you edits before proceeding.
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SELECT AND RUN INDICATORS

The indicator run set used for the base case in the previous tutorial should be used again to evaluate
the alternative case in order to maintain an “apples-to-apples” comparison.

Select a Run Set

Open the Run Set Manager. Verify that Benchmark Run Set 1 is selected:

Run Indicators

Select the Calculate option from the Indicators menu:
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Select Alternative Case 1 from the Cases list and click OK:

Given the tutorial’s set-ups, the run time will be 5-10 minutes, depending on computer speed, for the
selected indicators. Select ‘Yes’ to proceed:

INDEX FlanBuilder

o You are shout to caloulabe 30 ndicators for 1 selected casss
\,_1'-',} (30 betal ndicatars),
Tio avoed conflicks with the caloulations in process,
oo nob inkerack with arme dnclap or 91 P8
functions until the indicator run i completed,

Froceed?

ArcView Users: only 30 indicators will be run.
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COMPARE CASES

Indicator Results

The Indicator Results window will open automatically after the indicators finish calculating. At this
point the user will be able to gauge the type and magnitude of change caused to the study area’s
existing condition scores by the development proposal represented in Case 1. Scroll through the
Indicator Results table and identify the changes in scores between the cases:

Selecting the print button will create a printable report of the indicator results. It also creates an
editable file in the project folder (i.e. Tutorial3_IndicatorResultReport.xls), as discussed in Tutorial 2.

Click the Print button in the lower left corner of the Indicator Results dialog:
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Select the Map icon on the Indicator Results table and view the differences in the indicator maps
between the Base Case and Alternative Case:
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Objective Achievement

In order to review how each indicator scored with respect to their objectives, make Base Case the
active case on the INDEX toolbar:

Activate the Objective Achievement bar chart by selecting Objective Achievement from the
Comparisons menu:

Select the Housing Element and click the OK button:
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Examine the results to determine where the deficiencies are:

INDEX
Tutorial3

Percent Objective Achievement - Housing

Dwelling Density|0

Dwelling Unit Count |0

Student Enroliment Level |0
Single-FamilyParcel Size
Single-FamilyDwelling Density | 4
Iulti-Family Dwelling Density
Multi-Family Dwelling Share
Amenities Adjacency|0
Single-Family Dwelling Share
Transit Adjacencyto Housing

35

Make Case 1 the active case and activate the Objective Achievement bar chart. Notice that there
were several improvements with respect to the objectives and still some major deficiencies, e.g.
Amenities Adjacencies and Transit Adjacencies to Housing:

505/503

INDEX
Tutorial3

Percent Objective Achievemeant - Housing

Dwelling Density |0

Dwelling Unit Count |0

Student Enroliment Level |0
Single-FamilyParcel Size
Single-Family Dwelling Density
Multi-Family Dwelling Density
Multi-Family Dwelling Share
Amenities Adjacency|0
Single-Family Dwelling Share
Transit Adjacencyto Housing
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Rating and Weighting Comparison

Compare the goal achievement of the two cases side-by-side with the Rating and Weighting bar
chart. Activate the RAW bar chart by selecting Rating and Weighting from the Comparisons menu
on the INDEX toolbar:

Select the Base Case and Alternative Case 1:
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According to the user-defined RAW criteria, the developer’s proposal would help the community

towards its goals, but perhaps not as much as local stakeholders are hoping for:

INDEX

Tutorial3

Rated and Weighted Case Comparison

100+

40.6

Alternative Case 1

Base Case

Note: actual numbers will vary due to difference in individual user edits.
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MODIFY DEVELOPMENT PROPOSAL

By using INDEX to modify and improve planning proposals, stakeholders can iterate among
alternatives to a preferred, and ultimately adopted, plan or development proposal.

In this section you will modify the original development proposal to help the community better
achieve its goals.

Create a Copy of the Alternative Case

Close the project and open Study Manager. Select the Tutorial3 project and open the Case Manager:

Create a copy of Alternative Case 1:

505/503 29 April 2007



INDEX PlanBuilder Tutorial 3

A new case is created:

Close the Case Manager dialog and reopen the project:
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Improve Street Access

In this section you will modify the proposed development by improving street access from the
proposed development site to the surrounding neighborhood.

Make Alternative Case 2 the active case:

Open the Case Designer toolbar and make Collector Streets the editable design target:
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Zoom into the development proposal and include the lower portion of the neighborhood to the north:

505/503 32 April 2007



INDEX PlanBuilder

Tutorial 3

Select the draw tool and draw two collector streets to connect the developments, as shown below:

To create Rights of ways in the land uses layer, select the streets you just created and choose the

Create Right of Ways menu option:

505/503
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Zoom in and you will see that right-of-ways are automatically created in the land-use layer:

™ Tutorial3. MXD () - ArcMap - ArcEditor

File Edit Wiew [reert Selecton Tools Window Help |
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Save your edits.
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ArcEditor/Arcinfo Users: Update the Ped Routes Layer

Once again, the new street segments must be copied to the Pedestrian Route network. Select only
the new street segments, and then choose the Copy to Ped Network tool from the Case Designer
toolbar:

Select Pedestrian Routes from the Case Designer targets and confirm that streets segments were
copied to the pedestrian network.

Select Pedestrian Routes in and around the development proposal and select the Create
Intersections tool from the Case Designer toolbar:
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Modify the Proposed Development Parcels

Change the design target to Land-Uses again and zoom to the development proposal.

Select the high-density residential parcel near the center of the development with the Select Features
tool:

= Tutorial3.MXD () - ArcMap - Arcinfo
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Select the Spilit tool from the Case Designer tool bar and split the parcel vertically:
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Select the two parcels shown below and merge them together using the merge tool from the Case
Designer toolbar:

INDEX will automatically remove all of the attributes from the parcel.
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Create Land-Use Paints

Case Designer is a major component of INDEX offering the ability to make changes to land-uses
on-the-fly. Paints represent land-use types and possess attributes including dwelling, employment,
and environmental information. The paint tool is often applied in charrettes or public participation
meetings where there is a need to quickly create and evaluate scenarios.

In this section you will create a new set of fully attributed paints and apply them to parcels in the
development proposal.

Define The Numeric Categories For Design Paints

In Tutorial 1, you reserved paints 20 — 79 for existing land-use types; here you will use paints 100 —
199 to define the new land-use scheme.

Land-use Categories Numeric Categories
Residential types 100-109
Commercial/office types 110-119
Mixed-Use types 120-129
Industrial types 130-139
Institutional types 140-149
Miscellaneous types 150-159

The following table lists the new future or hypothetical land-use paints that are required for this
scenario, as well as their proposed Paint ID:

New Paint Name New Paint ID
RES-SFMOD (12 DUs/ac) 100
RES-HIGH (22 DUs/ac) 101
COM-RETAIL (30 emps/ac) 110
COM-OFFICE (40 emps/ac) 111
MIX-COMRES (20 DUs/20 emps/ac) 120
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Create a New Paint Palette

INDEX allows you to create paint palettes containing combinations of paints. Activate the Land-Uses
design target:

Select Customize from the Tools menu on the ArcMap menu bar:
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Select the Toolbars tab and click the ‘New’ button on the Customize dialog:

Name the toolbar “Proposed Development” and save it in the “Tutorial3.MXD” file:

You will find the empty toolbar floating in ArcMap:
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Select the Commands tab and scroll down to the INDEX Paint Palette category in the Categories
window:

If you scroll through paints, you will see the sample paints along with the set of paints you created
for existing land-uses:

Scroll to the bottom of the Commands window and select the Paint Editor tool:
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Select the Paint Editor tool from the window and drag it onto the Proposed Development toolbar:
The Paint Editor tool is used to access the Paint Attributes.

Select Undefined Paints: 100, 101, 110, 111, and 120; and drag them onto Paint Palette:
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Existing land-use paints that do not possess demographic attributes can be reused, e.g. park and
open space.

Select Paint 50, MISC, PARK, GREENBELT, ETC, and move it onto the Paint Palette:

Close the Customize dialog.
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Populate the Paints

Attributes are added to paints using the Paint Editor dialog.

Paint ID# 100

Activate first Paint on the Paint Palette by selecting it and then select the Paint Editor tool. This will
launch the Paint Editor dialog:

[]

A message will open when the Paint Editor dialog is launched warning you to save your edits before
changing paint attributes.

Select ‘Yes'’:
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As with existing land-uses, you will use sample paints to populate the design land-uses.

Select the Import Paint Properties button:

Use the predefined attributes from the table shown below to populate the paint chips:

Paint| Sample | DU |DU Emp |Emp

New Paint Name ID |PaintID |Type| ID | DU/acre | Type | ID | Emp/acre | Paint Color
RES-SFMOD 100 3 SF |100 12 - - Lt. brown
(12 DUs/ac)
RES-HIGH 101 4 MF (101 22 - - Dk. Brown
(22 DUs/ac)
COM-RETAIL 110 5 - | - - Retail | 110 30 Orange
(30 emps/ac)
COM-OFFICE 111 6 - | - - Service | 111 40 Red
(40 emps/ac)
MIX-COMRES 120 7 MF (101 20 Retail | 110 20 Purple
(20 DUs/20 emps/ac)
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Load attributes from Sample Paint #3:

Change the Paint name to RES-MOD (12 DUs/ac) and click the Apply button:
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Explore the data displayed on the Summary tab and determine which changes need to made to the
demographic components. The dwelling unit density for this paint should be 12 dwelling units per
acre. This value will have to be adjusted:
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Select the Components tab and explore the Dwelling Components. The Dwelling ID field provides the
opportunity to create new dwelling types with unique attributes. As with land-uses, you can build up
to 250 dwelling types and 250 employment types. To avoid inadvertently changing the attributes of a
Dwelling or Employment Type Component that is already used by another Paint use the same Dwelling or
Employment Type Component ID# as the Paint ID#. In the example below, both the Paint and Dwelling
Type Component use ID# 100.

Do not make changes to any of the default dwelling types.

Create a new dwelling type starting at Dwelling ID# 100:

x
[101 | |RES-GFMOD (12 DUs/ac] ¥ Can Be Developed
Land-Usze Group IMDderate Rezidential j
Summary T Images T Dther Attributes T Components
Dwelling Type Components Add Mew Row |  SetDUsfacre Cunent Row | Dielete Current Row |
Dwelling Component
[n] Component T ppe BldgFootprintPotOiFar... [AvgMumFloors F&R Edit
1| (] - | INDEFIMED 55.0964187 1 0550964187 ===
94 -
95 =
96
97 s
98
35
Total = 55.1% Total = 0.55 |
Employment Type Components Add Mew Row |  Set emps/acre Curent Row | Dielete Curent Row |
Employment Component
In] I Component T ppe BldgFootprintPctlFar. . I.-’-‘ngumFInnls IF.-’-‘-.F! IEcIit
Total = 0.0% Total=0.0 |
(1] | Cancel fpply Reset | Import Paint Properties |

E Click, the Apply button to gee the effects of powr changes,

Click the Edit button to launch the Dwelling Component dialog:

x
I'ID'I j IHES-SFMDD (12 DUs/ac) ¥ Can Be Developed
Land-Use Group IModerate Residential j
| Summany T Images T Other Aftributes T Components
Dwelling Type Components Add Mew Row |  SetDUs/acre Cument Fow | Delete Curent Fow |
Dwelling Component
1D ComponentT ipe BldgFootprintPctOfPar.. | AvaHumFlaors FAR Ei
1 QLR | /D EFINED B5 0964187 1| 0.5B0964) 87| ==
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The components are based on values used to populate existing land-use attributes.

Provide the changes shown below to the Dwelling Components:

Paint Component Properties - Dwelling

DwelingT ype

DwelingT ypel D
Dweling Type

Perzonz per Househald
YWorkers per Houzehold
Studentz per Houzehold

Parking [zpaces/DU]

] Cancel

Dweling Group [zubtype] Code

Dhweling Group [subtppe] Description
Rezidential Floor Area [zgft/DU]

Dhweling Urits Occupied with Households (%)

Dweling Units Dwner Oocupied [%]
Ayverage Houzehold Income [§]
Ay Agzezsed Stucture Value [$r2qft]

[ndaar Water L ze [galfresident/day]

Single Family

Reszet |

100
SFHOD
1

1600
100
27
1.2
1.2
100
F00aa
150

2

725

ﬂ| Thiz paint companent iz not in uze. Itz attibutes can be edited. 2

Once back in the Paint Editor, click the Apply button to save the changes:

Ok, Cancel ‘ | Apply Reset

Import Paint Properties

Select the Summary tab to see how the changes affected the paint attributes. The number of dwelling
units is changed to 15 dwelling per acre. This density can be adjusted by changing the Building Footprint

Percent of Parcel of the Dwelling Component Type:

Summary T

Images

-

~Demographic Densities
Residential
Fredominant Dwelling Group

Rezidential Population Per Aeore
Students Per Acre

Workers Per Acre

Houzeholds Per Acre

Dvwelling Unitz Per Acre

Owr, Oec. Dweling Units Per dcre

Employment
Predominant Employment Group

Emplovment Per Acre

505/503 50
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18.00
15.00

15.00
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The following formula describes how Dwelling Density (DUs/acre) is calculated for a given Paint
Component:

43560(sqft/acre) * BldgFtPrnt% * AvgNumFloors
DensityDU = (sq ) 9 2 9 *HouseholdOccupancy%
ResFloorArea (sqft/DU)

Further:

ResidentialPopulation (persons/acre) = DensityDU * PersonsPerHousehold
WorkerCount (workers/acre) = DensityDU * WorkersPerHousehold

StudentCount (students/acre) = DensityDU * StudentsPerHousehold

If you are only interested in Dwelling Density, INDEX provides a "quick density" tool that will calculate
the paint component details to achieve the desired density.

Switch to the Components tab and click the "Set DUs/acre Current Row" button:

x
I'IDIJ j IHES-SFMDD [12 Dldefac) ¥ CanEBe Developed
Land-Usze Group IMDdelate Rezidential j
Summary I images [ Operbviten { Components|
Dwelling Type Components Add Mew Fow | SetDUs/acre Cunent Row | Delete Cunent Row |
Dwelling Componer
I} ComponentType BldgF ootprintPoctOfParcel | drvgumFloors F&R Edit
1 100 = | SFMOD R5.0964187 1) 0550964187| ---
Total = 55.1% Toldl=055 |
Employment Type Components &dd Mew Fow | Setempséacie Curent Row | Delete Curent Row |

Employment Component

1D ICompnnentType BldgF ootprintPctOfParcel | AwvaM umFloors IFAF! IEdit
[ Totel - 0.0% Totl=00 |
QK | Cancel Apply Rezet | Impart Paint Properties

H Click the Apply button to gee the effects of pour changes,
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The following input box appears:

Enter the desired target density of 12 DUs/acre and click OK. The following dialog may appear:

INDEX Quick Dwelling Density

Paint definition must be saved firsk, Proceed with save?

]

If it does, click OK. The BldgFootprintPctOfParcel and AvgNumFloors values have been changed,
and the DU Density is now 12 DUs/acre:

& Paint Editor

[100 =] [RES-SFMOD (12 DUs/ac)

¥ Can Be Developed

X

Land-Usze Group IMDderate Rezidential j
Summary T Images T Dther Attributes T Components
Dwelling Type Components Add Mew Row | et L R Dielete Curent Row |
Dwelling Component
In] ComponentType BldgF ootprintPotliParcel | Ao umFloors FaR Edit
» 100 = | SFMOD 100 0.440771349862259| 0.440771349...
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Select the Images tab to see the images that are associated with the default paint attributes and attribute
density:

You can associate your own images with the new land-use by double clicking inside the image frame and
navigating to the local directory where your image is stored. The height and width of images must be no
greater than 356 pixels.

505/503 53 April 2007



INDEX PlanBuilder Tutorial 3

Select the OK button to apply the changes to the Paint Palette and close the Paint Editor dialog:

' 0K Cancel Apply Resst Import Paint Properies

The color you provided for the new residential paint shows up now on the Paint Palette. The color
also shows up for the last paint added because it is a pre-existing paint:

Paint ID# 101

The second paint represents another exclusively residential land-use. Switch to Paint ID 101, use
the Import Paint Properties button to inherit the properties of Paint ID 4, and then rename the paint to
"RES-MFHIGH (22 DUs/ac)". Click Apply to commit the changes thus far.

Change the paint's dwelling component to the currently undefined component ID 101, and populate it
with the following properties:

£l
DwelingT ype
DwelingT ypel D 1M
Dweling Type FFHIGH
Dweling Group [zubtype] Code 2
Dhweling Group [subtppe] Description kA ualti Family
Rezidential Floor Area [zgft/DU] 1500
Dhweling Urits Occupied with Households (%) a0
Perzonz per Househald 22
YWorkers per Houzehold 1.5
Studentz per Houzehold 0.7
Dweling Units Dwner Oocupied [%] 1]
Ayverage Houzehold Income [§] a000a
Ay Agzezsed Stucture Value [$r2qft] 120
Parking [zpaces/DU] 1.2
[ndaar Water L ze [galfresident/day] G0

] Cancel Apply Reszet
ﬂ| Thiz paint companent iz not in uze. Itz attibutes can be edited. 2
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Using this component with the existing FAR yields a density of 32 DUs/acre:

—Demographic Densities

Rezidential
Fredorminant Dwelling Group PAuilti Family
R esidential Fopulation Per Acre 040
Students Per Acre 2240
Workers Per &cre 48.00
Hougzeholdz Per e 32.00
Dwelling Units Per Acre 3200
COwan. Oce. Dwelling Unitz Per Acre .00

E mployment
Predominant Employment Group Y
Employment Per Acre .00

Since 22 DUs/acre is the target, click the "Set DUs/acre Current Row" button and enter 22. The new
FAR should look like this:

Dwelling Type Components Add Mew Row | [CEerDls/acE L e Delete Cunent Fow |
Dwelling Component
D CamponentType BldaF ootprintPctOfF arcel | AvaMumFloors FaF Edit
4 101 = | MFHIGH 1o 0.757570787R7R7RE| 0.7R7E7VRTET. | -
Total = 100.0% Towal=076 |
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Paint ID# 110

Select the third paint on the Paint Palette and click the Paint Editor button. Import the Paint
Properties from Paint ID #5, rename the paint “COM-RETAIL (30 emps/ac)”, and apply the
changes.

Click the Components tab. This time you will edit the Employment Components. You can build also
build up to 250 employment types. Once again, do not make changes to any of the default types.

The following formula describes how Employment Density (emps/acre) is calculated for a given Paint
Component:

43560(sqft/acre) * BldgFtPrnt% * AvgNumFloors
EmpFloorArea (sqft/emp)

DensityEmp = [ j*EmpBIdgAreaOccupied%

Select a new employment type aligned with the Paint ID#, in this case Employment ID# 110.
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Select the Employment Component Edit button and the values below to the Paint Component
Properties dialog and click the Apply button:

£l
EmploymentT ppe
EmploymentTppelD 110
Employment Type RETaIL
Employrment Group [zubtype] Code 1
Employrment Group [zubtype] Description Fetail
Employrment Building Area Occupied [%] a0
Employrment Floor Area [sqftdemp) ]
Avg Azzessed Stucture Value [$72qft] 200
Farking [zpaces1000 zgft] 2

] Cancel Apply Reszet
ﬂ| Thiz paint companent iz not in uze. Itz attibutes can be edited. 2

The target density is 30 employees per acre. Apply the changes and select the Summary tab to see
how close the current FAR is to providing that value:

505/503

~Demographic Densities

Rezidential
Predominant Dweling Group h A
R ezidential Fopulation Per Acre 0.00
Students Per Acre 0.00
Woarkers Per Acre 0.00
Hougeholds Per Acre 0.00
Dwelling Unitz Per Acre 0.00
Own. Oce. Dwelling Unitz Per Acre 0.0
E mployment
Predominant Employment Group i etail
Ermployrment Per Acre Bh.34
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Since this is too high, return to the Components tab and click the "Set emps/acre Current Row"
button. The following dialog appears:

INDEX Quick Employment Density 5[

If pou are only interested in Emplopment denzity and K,
haot the ather details of the paint pou are creating, this -

function can help you set a specific density target for Cancel |
the current component row. 1t will do this by:

1. Setting the BldgFootprintPctOParcel field ko 100%

2. Adjuzting the AvgilumFloors figld to whateser

iz required ko hit your input density target.

Pleaze input paur target Emplovment/acre density below:

Enter the target employment density of 30 and click ok. The employment FAR has changed:

Employment Type Components Add New Row | [eoer s e T B Delste Cuent Row |
Employment Component
D CampaonentType BldaF ootprintPctOfF arcel | AwaMumFloors Fa&F Edit
» 110 = | RETAIL 100 0. 34435261707989| 0344352617 | -

3

[ Total = 100.0% Toal=03 |
The summary now shows a density of 30 emps/acre:
E mployment
Predominant Employment Group Fetail
Ermployrment Per Acre 30.00

Select the OK button to apply the changes to the Paint Palette and close the Paint Editor dialog.
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Paint ID# 111

Select the fourth paint on the Paint Palette and click the Paint Editor button.

Import the Paint Properties from Paint ID #6, rename the paint “COM-OFFICE (40 emps/ac)”, and
apply the changes.

Click the Components tab. Create a new employment type starting at Employment ID# 111.

Use the predefined attributes to populate the values for the COM-OFFICE (40 emps/ac) paint. Enter
the following properties for the Paint Component:

£l
EmploymentT ppe
EmploymentTppel D 111
Employment Type CFFICE
Employrment Group [zubtype] Code 2
E mployrment Group [zubtype] Description Service
Employrment Building Area Occupied [%] a0
E mployrment Floaor Area [sqftdemp) 300
Avg Azzessed Stucture Value [$/2qft] 2h0
Parking [zpaces1000 zgft] 1.5

] Cancel Apply Reszet
ﬂ| Thiz paint companent iz not in uze. Itz attibutes can be edited. 2

Click OK and then Apply in the Paint Editor. With the current FAR the density is too high:

E mployment
Predominant Employment Group Service
Ermployrment Per Acre 108.90

Use the "Set emps/acre Current Row" button to achieve the desired 30 emps/acre density.
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Paint ID# 120

The fifth paint, MIX-COMRES (20 DUs/20 emps/ac), is unique because it includes residential and
employment attributes. Select the fifth paint on the Paint Palette and click the Paint Editor button:

Import Paint Properties from Sample Paint #7 and rename the paint "MIX-COMRES (20 DUs / 20 emps /
ac) ". Review its densities:

505/503

~Demographic Densities
Rezidential
Fredominant Dwelling Group

R ezidential Fopulation Per Acre
Students Per Acre

Workers Per cre

Hougzeholdz Per fore

Dwelling Unitz Per Acre

Ovan. Oce. Dwelling Unitz Per Acre

E mployment
Predominant Employment Group

Employment Per Acre

kA Lalti Farmily
E4.00
16.00
3840
32,00
3200
32,00

R etail
25.00
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On the Components tab, switch the Dwelling Component to the previously-created MFHIGH (ID 101) and
the Employment Component to the previously created RETAIL (ID 110):

As you did previously, use the "Set DUs/acre Current Row" button to set the Dwelling Density to 20,
and then use the "Set emps/acre Current Row" button to set the Employment Density to 20 as well.
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Access the Paint Palette Set

INDEX allows you to create multiple Paint Palettes. To select a palette, select the Current Case
Designer option from the Cases pull-down menu and select the Paint Palette Toolbar option:

Select the Paint Palette you would like use:

The selected Paint Palette will open automatically:
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Apply Paints to Land-Uses

Zoom to the development proposal:
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When you select one of the paints, the mouse icon will change to a paint brush.

Select the Mixed-Use paint chip and paint the vacant parcel near the center of the development site
by clicking on it, as shown below:

While the parcel is still selected, select the Sum Demographics tool from the Case Designer tool
menu to see how many dwellings, residents, and employees were added to the parcel:
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Painting land-use areas will remove all existing attributes and replace them with the paint values.

Paint the parcels across from the previous one you painted, as shown below:

Note: If you paint a land-use polygon (parcel) and then change one of the paint values in Paint
Editor and reapply the paint to the same land-use polygon, the attributes for the polygon will not be
automatically updated. You must first remove the attributes of the land-use polygon by applying a
different paint or the “turpentine” tool before applying the updated paint. A better method is to use
the Import Paint Properties button to create a new paint at another ID, leaving the original paint
unchanged. Then simply apply to the new paint to the target polygons.
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You can view how much population, employment, and land area is dedicated to each land-use type
by selecting the Paint Calculator tab at the bottom of the Table of Contents window. Land-use
information is dynamically updated when changes to the attributes occur. The Paint Calculator will
be discussed in greater detail later in the tutorial.

Increase multi-family dwelling density by selecting the RES-HIGH (22 DUs/ac) paint and paint parcel
shown below:

Save your edits.
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Improve Transit Coverage

One feature where the study area is deficient is transit service coverage. In this section you will
improve the transit coverage by creating a new bus route with bus stops through the center of the

study area.

Activate Case Designer and make Bus Routes the active design target:
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Select the Draw Features tool from the Case Designer toolbar:
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Draw a bus route from the east to the west side of the study area:
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Launch the Edit Attributes tool from the Case Designer toolbar while the new transit line is still
selected and change the headway to 32 vehicles per day:
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Save your edits.

Next, add bus stops along the new transit line. Change the design target to Bus Stops:
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The Land-Use Boundaries scale range is set to be viewable within 30,000 feet. Because parcels are
not viewable at this scale, but would be helpful to see while siting new bus stops, you should zoom
in to make them viewable. To view the Land-Use Boundaries either zoom into the study until the
boundary lines are visible or right click on the Land-Use Boundaries in the TOC and set the scale
range to show the layer at all scales:
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Select the Draw Features tool from the Case Designer toolbar and place bus stops along the new
bus route:

* Tutoriald. MXD () - ArcMap - ArcEditor
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Stop editing and save your edits.
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RERUN INDICATORS AND COMPARE CASES

In this section you will evaluate the changes made to the development proposal by rerunning the
indicators and comparing goal achievement.

Rerun Indicators

Select the Calculate option from the Indicators menu on the INDEX toolbar:

Select Alternative Case 2 and click the OK button:
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When the indicator run finishes, close the Indicator Results table and select the Latest Results
option:

Select all three cases and click the OK button:

Expand the Indicator Results table so all three cases are showing and scroll through the results:
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Close the Indicator Results table.

Compare the goal achievement of the two cases side-by-side with the RAW bar chart. Open the
Rating and Weighting bar from the Comparisons menu on the INDEX toolbar:

Select all three cases:
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The RAW bar chart reveals the positive impact of the changes made to the original development
proposal:

INDEX
Tutorial3

Rated and Weighted Case Comparison

100+

4338 40.6

Alternative Case 2 Aternative Case 1 Base Case

Note: actual scores may vary as they depend on individual edits
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Appendix A
PAINT TARGETED GROWTH ALLOCATION

In this Appendix you will set growth allocation targets for Population and Employment, use Case
Designer to achieve these targets, and then run indicators to ensure your allocation improves the
scenario's RAW score.

The Paint Calculator

Select Alternative Case 2 from the INDEX toolbar Case List. In the ArcMap TOC, choose the Paint
Calculator tab. The Paint Calculator is displayed for the current case:
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Note there are currently no growth targets defined:

505/503

INDEX Export to File
Growth Targets
Population  Employment
T arget Control Tatal 0 1]
Current Caze Total 9673 B, 164
Total Dizplaced by Painting 0 1]
Balance Remaining to Paint 9,672 -6.164
Growth Allocations

Acres Fop Ermp

RE= SIMGLE FAMILY N6 7.2 71
RE= LOWY RISE APARTMENTZ 40 1.417 ]
RES HIGH RISE APARTMENTS | 7 804 0
Ciobd RETAIL 33 I 1.682
OFFGEMERAL | 27 0 g52
IMD INDSTRIAL USE 144 I 1.724
IMD DISTRIBUTICOMN 95 1] 1,203
PUBINSTITUTIONAL [ K Ol 117
PB SCHOOL EXEMPT 34 1 337

PLUB CITY LISE EXEMPT I
|SCPARKGREEMBELTETC | 255 0 0
ISC DRAIMNAGE OPEMSPACE | 16H 0 0

AGR FIELD CROF

ISC ALKV Y 4 0

RAISC UTILITY POWVER OR

77

April 2007



INDEX PlanBuilder Tutorial 3

Setting Growth

Growth Targets for Population and Employment are saved as attributes of the Case Boundary Area
feature class, so to change them you need to edit that target. Select the Cases > Current Case
Designer > Case Designer Toolbar menu option and select the Case Boundary Area target from the
list:
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Click anywhere on the polygon to select it and then choose the Edit Attributes design mode from the
list. The two target attributes are near the end of the list:

Enter the following growth targets:
Target Control Total Population = 14,300

Target Control Total Employment = 8,600
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Painting Growth

We want to focus growth around transit, amenities, and parks in order to maximize related indicator
scores.

To begin painting, select the Cases > Current Case Designer > Paint Palette Toolbar menu option
and choose the "Proposed Development" toolbar. Then, paint the following vacant polygons with the
indicated paints (NOTE: for clarity, the Land-Uses rendering below has been filtered to show only
newly painted vacant polygons)
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"Mass" Painting Land-Uses

Now that we have achieved our targeted growth, we will convert the remaining vacant polygons into
Open Space. Manually finding and clicking every single vacant polygon would be time consuming,
so instead we will perform a mass change by selecting all VACANT polys (with LandUseTypelD=75).
Then, by simply changing their LandUseTypelD value (in this study, Open Space is defined as
LandUseTypelD 55) all properties appropriate to Open Space will be transferred onto the poly as if
we painted it manually.

First, Choose the Select by Attributes design mode. Select where LandUseTypelD=75:
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153 polygons are selected. To edit them all, choose the Edit Attributes design mode and click at the
top of the selected list in the left pane to choose to edit all selected polygons:
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Finally, enter 55 into the LandUseTypelD field and hit Enter. You will see the painting progress on
the ArcMap status bar:

And now all Vacant polygons are Open Space:
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Re-Run Indicators and Compare Scores

Select the Calculate option from the Indicators menu on the INDEX toolbar. Only choose to re-run
Alternative Case 2. When the indicator run is complete, Choose the Comparisons > Rating and

Weighting menu option and select all three cases. The following chart is displayed:

Note: actual scores may vary as they depend on individual edits
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