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Followed by the former version of Envision Tomorrow, new Envision Tomorrow Plus not only
reflects a wide range of existing condition data but also produces various outputs of each
scenario. Therefore, in order to explain these new or updated functions of ET+, it is necessary to
document every detail of each step for producing scenarios when user operates ET+.

The main purpose of the ET+ user manual is to help people understand how to use Envision
Tomorrow Plus (ET+) for creating their own scenarios. Based on their level of knowledge of
ArcGIS and ET+, users can choose either of the two manuals — a beginner’s manual or an
advanced group manual. A beginner’s manual is designed to help people who are not familiar
with scenario planning tools or ArcGIS. It contains general information about the ET+ software
and explains how to operate ET+ when all required data are ready to produce scenarios. An
advanced group manual is targeted to urban planning professionals or developers and designed
to fully operate ET+ from the scratch. It includes more technical contents such as comprising
their own data resources fitting into ET+ and analyzing scenario outcomes in the more detailed
and comprehensive way.

The table shown below explains target users and contents of each manual.

Target Users (Readers)

Introducing ET+

Overview of Apps, Indicators, and
Scenario Spreadsheet

Details of Apps, Indicators, and
Scenario Spreadsheet
Understanding the Basic Structure
of ET+

Base Map/Data Mining Techniques
Inputting Data in the Scenario
Spreadsheet/Using the ROI Model

Basic Operation of ET+

: Opening files, Using the ET+
Project Setup, Painting/Editing
Scenarios, Atiribute Field Manager

Interpretation of the Scenario
Spreadsheet

ET+ Tools
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Citizen or people who are not familiar
with ArcGIS and ET+

v
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Using Parcel-level and Neighborhood-
level Practice Examples Only

Summary Tabs Only
Buffer/Feature Summaries

Redevelopment Candidate App
Local J-H Balance Only
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Professional users who have background
of both ArcGIS and ET+

CCS<Cse

Using Examples at All Spatial Levels
(Parcel/Neighborhood/District/
City/Region)

All Tabs

Explaining All the Other Tools
(7Ds, 1 to Many Export, Attribute
Aggregation to Neighborhood etc.)
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ENVISION TOMORROW PLUS USER MANUAL

INTRODUCTION

What is the Envision Tomorrow Plus (ET+)?

Envision Tomorrow is an innovative set of urban and regional
planning tools that can be used to model development feasibility
on a site-by-site basis as well as create and evaluate multiple land
use scenarios, test and refine transportation plans, produce small-
area concept plans, and model complex regional issues. The
software also provides a real-time evaluation of relevant indicators
such as land use, energy consumption, and financial impacts that
measure a scenario’s performance. It can also provide baseline
carbon emissions analysis of different land use patterns, enabling
planners to model the relationship between greenhouse gas
emissions and land use and transportation decisions.

Envision Tomorrow Plus consists of two primary tools: the
Prototype Builder, an ROI model spreadsheet tool, and the
Scenario Builder, an ArcGIS add-on. The Prototype Builder, a
return on investment (ROI) spreadsheet tool, can be used to
model buildings and test the physical and financial feasibility of
development. The Scenario Builder adds scenario-building
functionality to ArcGIS for creating unique land use scenarios and
allows real-time evaluation of each scenario through a set of user-
defined benchmarks or indicators.

Prototype Builder (ROl Model)

Scenario Builder (Scenario Pa‘inter for ArcGIS)
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Basic Features of ET+

Basically, Envision Tomorrow Plus is an ArcGIS extension tool
that allows users to conduct scenario analysis, analyze their own
key priorities, and understand the full impacts of scenarios. In
addition, since ET+ is developed as an open-source scenario
analysis tool, users can download the software anytime and use it
within the ArcMap program. Two primary Microsoft Excel
spreadsheets — the Building Prototype Builder and the Scenario
Spreadsheet — are linked with actual painted scenarios and play a
role in showing the outputs of each scenario in the comprehensive
and visual way.

Second, Envision Tomorrow Plus is a versatile and expandable
tool that can easily be adapted to accommodate various uses.
Unlike most planning software, Envision Tomorrow allows the
user to easily and transparently change the assumptions of the
prototype buildings, development types, and scenario inputs. By
making the tool transparent, you can quickly and easily adjust the
assumptions to more accurately reflect the dynamics of your
particular neighborhood, city, or region. This transparency allows
planners to adjust assumptions in the scenario process if
necessary.

Third, by using nationwide and recent datasets, ET+ is developed
based on many separate apps and produces indicators as
evaluative outputs of each scenario. As a series of models, apps are
linked onto ET+ frame, and indicators help users evaluate their
own scenarios on a real-time basis. Also, the main goal of ET+ is
to incorporate cutting edge analysis in all aspects of planning — for
example, private and public sector economics, transportation and
housing planning, environment and sustainability, quality of life,
and affordability.

Lastly, operating ET+ begins with creating various prototypes for
scenarios, so the spatial range of ET+ can cover from buildings to
regions. This means that users can customize any prototypes
according to the spatial scope of the target site. For example, users
may use various building prototypes for neighborhood or district
development projects. For city-level or regional-level development,
block-level or even county-level prototypes can be used.
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Considering these features, the basic framework of Envision
Tomorrow Plus can be illustrated in the figure shown below. Users
first create building prototypes by inputting various physical and
fiscal properties of each building prototypes from zoning or
building regulations. In the Scenario Builder, each (building)
prototype is used to create development types. Development types
are created by mixing various prototypes users produced and serve
as a basic unit for painting scenarios. In the ArcMap, users open
their scenario file geodatabase and paint their own scenarios by
coloring the target areas. When users paint parcels or areas, the
Scenario Spreadsheet automatically calculate the full impacts of
the painted areas in terms of physical, environmental, economic,
and social aspects. The full impacts of each scenario can be
illustrated as many graphs for each indicator or tables with values.

Generally, the procedure of operating ET+ has linear characteristic,
but the process can be iterative depending on scenario planning
assumptions or conditions. Users can add or edit prototypes while
painting scenarios and change their development types anytime.
Changing properties or values are automatically reflected into
indicators or outputs of the scenario spreadsheet on a real-time

basis.
Building Prototypes Development Types Scenario Painting Indicators
(Prototype Builder) (Scenario Builder) (ET+ GIS Extension Tool) (Scenario Builder)
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When is ET+ used?

As a scientific and iterative decision-making process, scenario
planning generally consists of five steps — defining problems,
gathering data, generating plan, evaluating/choosing plan, and
implementing plan. Based on this procedure, the scenario
planning process using Envision Tomorrow Plus is shows in the
figure below.

Since Envision Tomorrow Plus is a computer-aided tool for
creating and evaluating scenarios, it is actually used in the step 6
‘Experiment and Learn: Scenario Planning.” Step 1 through 5 is a
preliminary process to define future visions, set up goals, and
analyze data. Step 7 through 9 is a process after using Envision
Tomorrow Plus, and participants finally choose a plan. A final
scenario produced by using ET+ will be used to set up the final
future vision and develop other planning documents like an
implementation plan.

«Create a Framework for Your Scenario Planning Process

«Select Evaluation Criteria

«Set up Scenario Planning

«Evaluate Where You are Now and Where We Are Headed in the Future

«Engage the Community and Stakeholders

«Experiment and Learn: Scenario Planning

<P

«Communicate Scenarios to the Public and Key Stakeholders

«Create a Final Vision

«Develop an Implementation Plan

«

Preparation
Phase

envision
@tomorrow

Finalizing
Scenario Phase
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The workflow of Envision Tomorrow Plus is a “linear and iterative”
process. When users operate ET+ for scenario planning, they
generally follow the seven steps to produce scenarios and finalize
one consensus scenario.

Since ET+ is an extension tool of ArcMap, it requires some
preparation before users actually use the software. In the first step,
users should determine what their geometric scope is and what the
basic spatial unit should be used to fit the geometric scope; Is the
geometric scope a parcel which focuses on scenarios on a single
parcel? Is it a region which pays more attention to cities or county
instead of smaller areas such as districts and neighborhoods? This
part will be dealt with in the ‘Step 1: Inputting Data’ chapter of this
manual.

When all preparations are done, scenarios can be produced very
easily by creating a file geodatabase, painting the areas, and
producing scenario outcomes in various ET+ spreadsheets. Each
scenario produces its own outcomes, and users can check the
outcomes according to their goals and assumptions of scenario
planning. If the scenarios are not satisfied with goals or
assumptions, users can go back to step 3 and adjust their scenarios.
The final scenario is determined through comparison of all
scenarios, and users can document the final scenario outcomes. All
these processes will be explained in the ‘Step 2: Creating Scenarios’
and ‘Step 3: Analyzing Scenarios’ chapters of this manual.

atomorow ET+ WORKFLOW DIAGRAM

STEP 1
Selecting Geometry

Defining the basic

unit to use in ET+

- Parcel

- Block or Block
groups

= District or
Neighborhood

= City or County
(for regional-level
scenario planning)
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PREPARATION OF DATA

Preparing
GIS shapefiles
- Scenario Layers
- Constraints
- Subareas
-
Preparing " blank *
ET+ spreadsheets

Cleaning up data
from various sources
to fit them into the
ET+ system

PRODUCING SCENARIOS EVALUATION
STEP 3 STEP 4 STEP 5 STEP 6 STEP 7
Inputting Data Creating Scenarios Painting Scenarios Interpretatiol Finalizing Scenario

Creating building
prototypes by using
the Prototype Builder

Loading building

* prototype

spreadsheets into
Scenario Spreadsheet

Entering input data in
tabs of Scenario
Spreadsheet |
Defining dev, types

A

* geodatabase by using

Operating the ET+
extension tool in
ArcMap

Painting scenarios by
using various paint
brush tools

Creating a file Defining scenario
® layers and editing
the Envision Project scenarios

Setup (6 Steps)

Producing additional
outputs by using ET+
tools

Opening the file
geodatabase and
linking it to the ET+
spreadsheets

STEP 6a
Modifying Scenarios

Checking goals and
assumptions in the
Scenario Spreadsheet

Goals or Assumptions

Monitoring output
tabs in the ET+
Scenario Spreadsheet

Comparing outputs
® of each scenario

based on goals and

assumptions

are not satisfied

Re-painting the areas
on each scenario
layers to meet goals
and assumptions

Satisfied
* Documenting analysis

results of the final
scenario (Optional)

Selecting one final
scenario through
comparison of
scenario outcomes
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Who uses the ET+?

Just as Envision Tomorrow — the former version of Envision
Tomorrow Plus — has been used by municipalities, regional
governments, and private organizations around the nation,
Envision Tomorrow Plus can be used by these planning parties to
create more comprehensive scenarios at various levels — from a
building to region.

Currently, although Envision Tomorrow Plus is under
development, there are several cases using Envision Tomorrow.
The Chicago, Illinois region uses the tool to conduct housing
studies; Baton Rouge, Louisiana is analyzing future growth
scenarios, while the Southern California Association of
Governments in California is examining the potential for
greenhouse emissions reduction through different land use
policies. In Portland, Oregon, the regional government, Metro, is
refining their ability to test land use and transportation policies
through scenario planning. Smaller cities like Waco, Texas and
Mountlake Terrace, Washington, have found Envision Tomorrow
to be a valuable addition to their planning toolbox.

Recently, as a pilot project using Envision Tomorrow Plus,
Envision Utah is now working on creating scenarios at 3900
South/Meadowbrook catalytic site, Salt Lake City Utah.

etropolitan
esearch
enter

Fei Envision
éﬂlﬁm Utah How we grow matters.



ENVISION TOMORROW PLUS USER MANUAL

(A Blank Page for Future Editing)

7|Page



ENVISION TOMORROW PLUS USER MANUAL

COMPONENTS OF THE ET+
ET+ System Framework

The ET+ system framework consists of two main parts — three
major components and three standalone tools. Three major
components includes two excel spreadsheet templates (Prototype
Builder and Scenario Spreadsheet) and a GIS file geodatabase.
Without these three components, users cannot create their
scenarios in ET+. Each component interacts with one another
while producing scenarios. Users should input data from various
resources in input tabs of the spreadsheets, and outcomes
generated by each scenario are automatically calculated and
shown in tables and graphs.

Using some input and output data of the Scenario Spreadsheet,
three standalone tools allow users to compare and evaluate
scenarios in terms of travel and fiscal impacts. Users can operate
ET+ without using the results of these tools, but these tools are
helpful for those who are interested in estimating the impacts of
each scenario in certain aspects such as transportation planning
and real estate development.

Prototype Builder
(Building Prototype Library)

Copying
data from
the scenario
spreadsheet

Writing
Scenario
outcomes
based on the

painted areas

Sending data
of the painted
areas

Importing data from

=
-
s
Y, . ET+ File Geodatabase
ET+ Scenario (Scenario Layers)
X - Builder Y
T geodatabase
Individual
Excel Files = ~——
of building h‘ . — b ~ )
prototypes 1
5 v
. e o « A Standard Template
[ ] ‘5\-)\\6\0@ + Loading various N | "Development_Type_Attrib
L] s 2 building inputs utes” Lookup Table
= T « Creating development - "Envision_Devtype_Field_
h‘ - types based on Tracking” Table
T building prototypes “Exist LU_Ref .
1 "Existing_LU_Reference
Loading up to 50 building + Assumplions and " Tar:‘;leI “
prototypes into Scenario baseline information
« Output/Scenario ]
Spreadsheet Summary Tabs - “Travel_Inputs” Table
. .
- "Scenario_Summary” Table
> Scenario Tables (1 - 5)
| Scenario polygon layers
(GIS shapefiles)
: parcels/uniform grid/hybrid
: Constraints / Subareas etc.
i i i
i 1 '
Household(HH) Mixed—use Development Fiscal Impact Tool(FIT)

Travel Standalone App

« Importing data from the
‘Travel App Link' tab

» Estimating trips by
households according to
various modes

» Calculating VMT /Emissions
etc. by scenarios

(MXD) Travel Standalone App

« Importing data from the 'Travel App
Link' tab

« Estimating trips generated by
various mixed—-use development
according to various modes

» Calculating VMT /Emissions etc. by
scenarios

Standalone App

» Importing data from the 'FIT
Link’ tab

« Summarizing the fiscal
impacts of each scenario

« Estimating tax
revenues/costs generated
by scenarios

Scenario Spreadsheet

MAJOR
COMPONENTS

STANDALONE
TOOLS
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Tabs and Cells in ET+ Spreadsheets

Developed by Microsoft Excel, ET+ spreadsheets include many
tabs and cells. Placed at the bottom of the spreadsheet, ET+ tabs
allows users to identify what contents each spreadsheet contains
for producing scenario outcomes.

In terms of basic functions, ET+ tabs can be grouped into three
main categories — Input Tab, Output Tab, and Reference Tab.
Colored in red, input tabs allows users to identify data from
various resources and define assumptions used in their scenarios
such as household income by housing type, Metropolitan
Statistical Area(MSA), single-family housing lot size assumptions,
and so on. Colored in blue, output tabs helps users to understand
the full impact of each scenario on the target site by using input
data in the input tabs and information of the painted areas in the
file geodatabase. These outcomes are represented in many tables
and graphs so that users can understand the impact of each
scenario in both detailed and comprehensive ways. Last, colored
in light blue, reference tabs generally provides baseline
information or data for calculation of scenario outcomes.

Occasionally, depending on the features of the spreadsheet, these
tabs can be categorized in a different way. For example, in case of
the ET+ Prototype Builder (ROI Model spreadsheet), tabs can be
grouped into four main parts according to its features — Physical
Tabs that allows users to enter basic information of the building
prototype, Financial Tab that helps users to enter financial data
and understand their fiscal impacts, Calculator Tabs for tracking
all calculation outputs, and summary tabs for summarizing all
outputs of the building prototype.

TABS IN ET+ SPREADSHEETS

Reference Tab _ Input Tab | Reference Tab L Qutput Tab J
Scenario Builder
. UICK Start Guide 'roje juiging Input ev Type Stre: ev Type Bukding ev Type utes UMITRNY New maary 10t3 LU
(Scenario Spreadsheet) Quick Start Guid Project Info Buiding Inputs Dev Type Streets Dev Type Buiding Mix Dev Type Attrbutes  4iST y New ¢

Reference Tab Input Tab _ Output Tab ) Input Tab ! Reference Tab
Prototype Builder

(ROI Model) Quick Start Guide Physical Inputs Physical Outputs Basic Financial Advanced Financial Gap Financing Options Gap Financing Definitions Residential Owner -

Reference Tab | Output Tab Reference Tab
Household(HH) Travel

Travel App Inputs _ MSTiTIew@® HH Travel Model Traffic Safety Elasticities County Crash Rates Running Emissions StartStop Emsssions By Speed | By Population
Standalone App Tool pp Tnp (Dan . oo

Input Tab | Output Tab Reference Tab

Fiscal Impact Tool(FIT) e ree® Ta:0utout o CostModuleOutput o SummanOutput ¢ Time o Data

Standalone App Tool
Qutput
Mixed-use Input Tab Lo Tab | Reference Tab
Development(MXD) Travel Travel App Inputs _JETIIEREF. MXD Travel App Probabities MXD Travel App Caks Parking Demand Inputs & Cakcs Parking Time of Day Caks Parking Demand Summary Traffic Safety Ehsticities L]

Standalone App Tool
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Cells are defined as “basic units of analysis” for completing the
ET+ spreadsheets. Cells in ET+ can be grouped into five categories
— Input Cell, Output Cell, Linkage Cell, Header Cell, and Sub-
header Cell. Each cell can be recognized based on its color so that
users can understand what they need to do for each cell type.

In terms of the format of the ET+ spreadsheets, ET+ provides
users with header cells (blue) and sub-header cells (light blue).
These cells tell user what tables or graphs included in the
spreadsheets are about. Also, users can easily collect scenario
outcomes that they like to focus on.

Input, output, and linkage cells can be determined in terms of
their functions and roles in the spreadsheets. Input and output
cells have the same colors as input and output tabs have. However,
these cells are the actual areas where users should input their data
and figure out output values calculated through the spreadsheet.
Linkage cells, which have a green cell color, are used to send some
input and output data in the Scenario Builder to the three
standalone app tools — Household (HH) Travel, Mixed-Use
Development (MXD) Travel, and Financial Impact Tool (FIT)
Standalone App tools. By importing data from the Scenario
Builder, these three standalone app tools calculate additional
indicators and produce outcomes so that users can evaluate their
scenarios in terms of transportation and fiscal impacts.

L st e ot anfor e ctn ’—b Header Cell (Blue)

s, Goneratine Batrs S st s (e Drvelaprari

MXD Travel App Inputs Existing

“Land Use Charsctaristics

Subheader Cell (Light Blue)

Linkage Cell (Green)

Sconario 1| |Scenario2  Scenario3 |Scenariod|  Scenario 5

Emplopess in Study Area
HNew Employees in Soady Area
Pegulation in Seasy Arns

Output Cell (White)

217800

287
E5.000

airao |

so000 |

207400

217800 |

5000 | |

217,800 217,
airem| | 2
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Apps and Indicators in ET+

20 Apps in ET+

The term “Apps” can be defined as a series of models that link onto
the Envision Tomorrow Plus frame. Envision Tomorrow Plus
consists of four different levels of frame — Building Prototypes,
Development Types, Scenario Painting, and Indicators as Outputs.
Each app can link at different points in the framework and
produce the estimation results by incorporating localized spatial
analysis.

ET+ apps are constructed based on physical, social, economic, and
environmental data at various spatial levels. Using these data, ET+
apps produces various estimation equations or results.
Occasionally, some apps use results or data of other apps as basic
data. For example, in order to calculate Housing, Transportation,
Energy (H+T+E) costs by housing types, the H+T+E cost app uses
the data and results of the Building Energy Consumption app.

BUILDING DEVELOPMENT SCENARIO OUTPUTS
EEE— e E—
PROTOTYPES TYPES PAINTING (INDICATORS)
-E'E'QB?D ”
Dev Area
Apps that directly affect the ET+ scenario outcomes —A\ Apps that uses outputs from other apps
(Building Energy Consumption / 7D Transportation Effects etc.) :/ (H+T+E Costs / Public Health / Air Quality etc.)

I " t APPS

Spatial Data Employment/Housing data = Energy Consumption eee

ADDITIONAL DATA

11| Page



ENVISION TOMORROW PLUS USER MANUAL

ET+ consists of 17 different apps, which are developed based on
nationwide or recent datasets. As a set of models for estimating
various scenario outcomes, ET+ apps exist in various forms within
the ET+ system. The table below shows how these 20 ET+ apps

exist within ET+.

ET+ Apps

Growth Location
Prediction

Return Investment (ROI)

Building Energy
Consumption

Household
Travel

7D

Transport-

ation

Effects
Mixed-use
Develop-
ment
Travel

Housing +

Transportation + Energy
(H+T+E) Costs

Air Quality and Climate
Impacts

Fiscal Impacts

Even if you do not understand the table for now, it is okay! Tabs and
spreadsheets mentioned in this table will be explained in the later
sections of this chapter.

Definition(Function)

Predicting future growth areas by using land
uses, demographic, and social data

Allows users to develop building prototypes
used in ET+ and check their fiscal feasibility

Estimating residential/commercial energy

consumptions and costs

Estimating Vehicle Mile Traveled (VMT),
trips by different transportation modes, and
change in pollutant emission by housing

types and units

Estimating Vehicle Mile Traveled (VMT),
trips by different transportation modes, and
change in pollutant emission by different

mixed land use types.

Estimating total monthly household costs
for various residential types and

development

Estimating impacts of scenarios on air

quality and climate changes

Measuring fiscal feasibility/impacts of
scenarios or building prototypes

Forms

Numerical data
inputs/Equations/
Indicators

A standalone Tool

Numerical data
inputs/ Coefficients/
Equations/Indicators

Numerical data
inputs/Equations/
Coefficients/
Indicators/ Stand-
alone tools

Numerical data
inputs/Equations/
Coefficients/
Indicators/ Stand-
alone tools

Indicators/Equations

Numerical data
inputs/Equations
Indicators

Numerical data
inputs
Equations
Indicators
Standalone tools

Where within ET+?

ET+ Scenario Spreadsheet

:Project Info tab

:Summary_New tab

ET+ Prototype Builder

spreadsheet

ET+ Scenario Spreadsheet

: Project Info/Building
Inputs tabs

: Summary_New/
Summary_Total tabs

: Existing Energy and
Carbon/Residential and
Commercial Energy
Coefficients tabs

HH Travel Standalone

App Tool

ET+ Scenario Spreadsheet

: Household Travel Model
tab

: Travel App Link tab

MXD Travel Standalone

App Tool

ET+ Scenario Spreadsheet
: Travel App Link tab

ET+ Scenario Spreadsheet
: Summary_Total tab

ET+ Scenario Spreadsheet

: Project Info tab

: Summary_Total tab

ET+ Scenario Spreadsheet

: Project Info tab

: Summary_New tab

: FIT Link tab

: Scenario Summary tabs

FIT Standalone App Tool

Prototype Builder(ROI)

: Basic/Advanced
Financial

: Gap Financing Options
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ET+ Apps

Employment Growth

Public Health

Development Capital

Redevelopment Timing

Water Consumption

Transportation Safety

Jobs-Housing Balance

Amenities

Parking Demand

13| Page

Definition(Function)

Estimating future employment changes (ex.
wages, employment by commercial types)
by scenarios

Identifying the impact of sprawl on
employment and economic resilience

Physical activity related with active
transportation

Estimating costs and revenues (including tax
revenues) for various development and
building types

Allows users to identify when
redevelopment should be conducted by
development types (uses financing flow
modules for 30 years)

Estimating landscape/internal/waste water
consumptions

Estimating the number of traffic accidents
(injury and fatal) and percent changes

Estimating the jobs-to-housing ratios of
each scenarios (Using the number of new
housing units and new jobs created in the
painted polygons in the “Development Type
Attribute” tab of the Scenario Builder)

Estimating the number of housing units and
jobs created within a buffer distance

Estimating the peak parking demand for a
proposed development area with a mix of
land uses (MXD development)

ENVISION TOMORROW PLUS USER MANUAL

Forms

Numerical data
inputs & outputs
Equations
Indicators

Numerical data
inputs & outputs
Indicators

Numerical data
inputs & outputs
Equations
Indicators

Numeric data
Inputs & outputs
Equations

Numerical data
inputs
Equations
Indicators
Coefficients

Numerical data
inputs & ouputs
Coefficients
Equations
Indicators

inputs & outputs/
Indicators

Numerical data
Inputs & outputs
Equations

ET+ analytic tool

Numeric data inputs
and outputs/
Coefficients/
Equations/Indicators

Where within ET+?

ET+ Scenario Spreadsheet

: Project Info tab

: Summary_New /
Summary_Total tabs

: Dev. Type Attribute tab

Prototype Builder (ROI)

: Physical Inputs/Outputs

FIT Standalone App Tool

The “Summary tabs in ET+

Standalone tools

: Household (HH) Travel

: Mixed-use Development
(MXD) Travel

All tabs in FIT Standalone

App Tool

Prototype Builder (ROI)

: Basic/Advanced
Financial tabs

: Gap Financing Options
tab

Prototype Builder (ROI)

: ROl templates for each
building types

FIT Standalone App Tool

: Summary Output tab

: Time tab

ET+ Scenario Spreadsheet

: Project Info tab

: Building Inputs tab

: Summary_New/Summary
_Total tabs

Household Travel App/

MXD Travel App

Standalone tools

: Summary tab

: Traffic Safety Elasticities
tab

: County Crash Rates Tabs

ET+ Scenario Spreadsheet
: The “Summary_New” tab
: The “Summary_Total” tab

ET+ Scenario Spreadsheet

: the “Proximity” tab

ET+ Tool

: “Proximity Summary” tool

Prototype Builder (ROI)

: Physical Input/Output
Tabs

ET+ Scenario Spreadsheet
: Dev. Type Attributes tab
: Summary_New tab
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Indicators of ET+

Along with apps, indicators also play an important role in
evaluating scenarios in ET+. Indicators can be defined as outputs
that each scenario produces when users painted areas in the target
site. In scenario planning, these indicators reflect a set of guiding
principles and are related to new or emerging community goals
and issues: such as transit access, housing costs, or air quality. The
indicators are used during the development and evaluation of the
scenarios within ET+ to communicate the benefits, impacts, and
tradeoffs of different policy choices and investments. Also, from
quantitative research perspectives, indicators in ET+ are a set of
“dependent variables” that can be estimated through combination
of 20 different apps.

In ET+, indicators can be found throughout the system framework.
To help users find scenario outcomes each indicator produces,
ET+ spreadsheets contain summary tabs. In the summary tabs,

users can check various indicators results in both tables and (*) Example Outputs of
graphs. When users paint area in the target site, indicators show Indicators in ET+
users what kinds of impacts can be expected in response with the

painted area. This means that users can tie the scenario results to Housing Mix

the community values, guiding principles, and future goals they
developed at the beginning of the scenario planning process. This
is also why ET+ is very useful and effective for scenario planning!

Since all variables and datasets in ET+ are automatically tracked
and calculated, users can track all indicator results on a real-time
basis. In particular, the two summary tabs (‘Summary_New’ and Distribution of Employment
‘Summary_Total’ tabs in the ET+ Scenario Builder) provide 61 Space

indicators that allow users to understand the impacts of each —
scenario in a comprehensive and accurate way. These indicators
are divided into seven categories — 15 indicators for transportation,
13 for economy, 10 for housing, 7 for environment, 5 for baseline
information, 2 for growth, and 2 for land use.

-----

gegsg

Percent Squars Festage in cach comnty
3 * 3
I _: :
==—==
I
.
I

What indicators ET+ has and how to interpret them will be discussed
in the next chapter of this manual by using scenario examples. Also,
You can download the Envision Tomorrow Scenario Indicators + Apps
User Guide from the website http://www.frego.com/etwiki/lib/exe/
fetch.php?media=indicator-onesheets-mar2013.pdf.
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The Prototype
Builder spreadsheet
is included in the
zipped file of the
ET+ software. The
ET+ software is also
available from the
Fregonese
Associates’ ET+
ewiki website -
http://www.frego.c

om/etwiki/doku.php
?id=support.
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Prototype Builder (ROl Model Spreadsheet)

The Prototype Builder is a versatile, easy-to-use spreadsheet tool
that is used to test the physical and financial feasibility of
proposed development and to better understand the effects of
existing and/or proposed development regulations. The Prototype
Builder considers a range of factors including parking
requirements, height and use requirements, fees, rents, subsidies,
and construction costs. The Prototype Builder then works to create
a spectrum of feasible prototype buildings for a specific place.

Planners and policy-makers use the Prototype Builder in a number
of ways, ranging from a site-specific to neighborhood scale. It can
be used as a stand-alone tool or in conjunction with the Envision
Tomorrow Scenario Builder. As a stand-alone tool, the model can
help to compare options for future infrastructure or amenities
investments in different areas of a city to increase housing
affordability. The model can also evaluate the effects of specific
regulations, like parking or height requirements, on the feasibility
of desired development. Or, by using a various mix of single-use
and mixed-use building prototypes, it can be used to understand
and evaluate the implications of different styles of development.

As part of an overall scenario planning process, the Prototype
Builder’s prototype buildings are combined with other elements of
a city such as street types, civic uses and open spaces to form
“development types” used by the scenario builder tool. After a
scenario has been completed, the Prototype Builder displays the
scenario’s performance based on a range of selected benchmarks
or indicators unique to each project.

PROTOTYPE BUILDER AT A GLANCE

based on a specific place.

selected indicators.

scenario builder.

B WN -
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Tests the physical and financial feasiblity of development

Provides scenario performance evaluation based on

Tests the impact of existing and proposed regulations for
financial feasibility.

can be used in the scenario planning process.

Allows experimentation with the sensitivity of key
variables such as: height/FAR; parking/landscaping; land
costs/rents/subsidies.

Outputs a range of site-specific prototype buildings that ?« Identifies regulatory roadblocks.

Powerful as standalone tool or integrated with the
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Work Area and Tabs in Prototype Builder

Like a scenario spreadsheet, a Prototype Builder spreadsheet
consists of three simple tabs — input tabs (light red), output tabs
(blue), and reference tabs (light blue). Each tab has its own color
which shows a function. The Prototype Builder cells are also color-
coordinated to reference input, header, subheader and output cells.

Since the Prototype Builder is a tool for economic feasibility
analysis of new development, most tabs are closely related to the
economic impacts of each building prototype. Tabs in the
Prototype Builder spreadsheet can be grouped into five major
categories based on theme functions of each tab:

Physical Tabs

Financial Tabs (Basic/Advanced/Gap Financing)
Building Calculator Tabs

Summary Tabs

As shown in the figure below, physical and financial tabs have
their own dashboards that tell users goals to achieve through the
building prototype. All important impacts and performance
outcomes of the development can be included in the scenario
spreadsheet tab.

Prototype Builder Spreadsheet Work Area

C x|y @ - e - & Pereamd r s oo

R DA ETW PEE Fueg s ot LICRE ¥ I i Hypesink gt R -

) : = ) ici o F F G
envision

—
@ Lomorrow =) FREGONESE
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Envision Tomerrow™ Return on Investment Model
Version3 2 1, Updated 09052013

e RO Mogel?
o Gizaming redeiCoM SN POBTN!In Your ciy? D You WA 0 SNy 16 relatianahip Detwsen
afor ard e curient develooment marker

The ROl Model s 3 vers tle. easp4o-use toal hat can e
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2. Gather data for use i the RO Model,
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The “Physical Input/Output” Tabs allow users to set the
parameters that guide the building envelope of your prototype
building. It requires a lot of baseline information such as site,
building uses, building form, parking, open space, and so on. Also,
some building or zoning regulations such as building heights,
setbacks, and parking requirements should be considered. All
input data entered in the physical tabs help update information in
the prototype summary dashboard such as the Key Building Stats
table. Also, the before tax leveraged internal rate of return (IRR)
and the target project profit(%) will be determined by users for
feasibility of prototype buildings.

Gap Financing Options

| Physical Outputs

Gap Financing Definitions

4] A 8 G D E
- - Prototype
Housi its / Hotel R 4
i ousing Units / Hote oJ:r;: : 14% R : yp
4 Housing / Hotel Room Density (Per Acre) 43.0 ® Landscaping or op-en space Bu Ilder
5 Job Density (Per Acre) 9.3 m Parkingarea next to buiding] DaSh board
6 FAR 1.53 Unused or fiexible space .
7 Net Rentable/Sellable Square Feet 49,411 o : Setting up
8 S the physical/
g JRental (Residential and Commercial) Target Return Actual Return .
10 Cash-on-Cash (After Year 3) 10.0% 6.9%) fiscal ta rgets
IRR on Project Cost (U Return) 12, 4% HH
1 = ?" DAE R TR AR g - of the bUIldlng
15 ner Residential Target Return Actual Return
16 Project Rate of Return 25.0% WA prototype
17 Return to Equity 75.0% MIA
[S
18
Iny
19 put
20 Bpid'nq name | Mi:egj—l.lse qulqing'
21 [Project Ciy/State Your City, USA| . i
22 ;ﬂe s 43,560 | square feet Enterl ng phySICaI
e<1 | 1.00] actes ®—» input data of the
24 [Ste net-to-grossratio ! 100%] (ente: percentage) g
asftandscaped area b 14% building prototype
] Aoditi_qnal Iandscapng or open space 0%)] (enter percentage]
27 [Buikding height (stories) 4] stoties
28 JUnder-build B5%)] (enter percentage]
> M ' _Physical Qutputs Gap Financing Definitions R¢
A B [ D E F | G
1 Site Layout
2 Housing Units / Hotel Rooms 43 ey
3 Jobs 9 14% ' Building footprint
4 Housing / Hotel Room Density (Per Acre) 43.0 w Landscaping or open space .
5 Job Densiy (Per Acre) 93 ‘ = Parkingarea nextto bulding Prototype Builder
[ FAR] 1.53 Unused or fiexible space
7 Net Rentable/Sellable Square Feet 49,441 0% DaShboard
N t...cmm @ : Setting up the physical/
] ntal (Residential and Ci cial) Target Return Actual Return H
10 Cash-on-Cash (After Year 3) 10.0% 6.9% f|5cal ta rgets Of the
1 IRR on Project Cost (Unleveraged Return) 12.0% 8.4% bu||d|ng prototype
15 Pwner Residential Target Return Actual Return
18 Project Rate of Return 25.0% NIA
Return to Equity 75.0% NA
U T S et Physical output data are produced
andscaping or open space square feet ; s )
square et based on data in the physical input
square feet
square feet ta b

Residential ¢
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The “Basic Financial” Tab (a top figure) gives users the
flexibility to make assumptions for costs and revenues for your
prototype building. Users can test the impacts of financial changes
to the financial feasibility of developing buildings. In the
“Advanced Financial” Tab (a bottom figure), users can make

additional,

more-detailed assumptions

about the

financial

characteristics of your development. These range from building
efficiency to permit fees and demolition cost to loan terms. These
about cost of constructing and

two tabs contain information
operating prototype buildings.

[ A C D =
1 Site Layout
| i Housing Units / Hotel Ro::;: 42 14% s
: 4 Housing / Hotel Room Density (Per Acre) 43.0 A Landscaping or opan Spdce
| Job Density (Per Acre) 9.3 W Parking ares next to building
[s FAR 153 Unused or flexible space Prototype
7 Met Rentable/Sellable Square Fest 49,411 .
I t‘ = 7% ®—> Builder
8 al
9 Rental (Residential and C cial) Target Return Actual Return DaSh board
| 10 Cash-on-Cash (After Year 3) 10.0% 6.9%|
11 IRR on Project Cost (Unleveraged Return) 12.0% 8.4%
15 JOwner Residential Target Return Actual Return
16 Project Rate of Return 25.0% N/A
Relum to Eauits A

Entering basic costs/revenues data that
consist of general fiscal properties of the
building prototype
ex.) construction costs, land cost, subsidy,

Notesifata Source

1003 will automatically be used for
z | single Family, duplex or townhome
buildings.

I e =W Gap Financing Definitions . dential Owner
A B C D E |
1 I Stats Site Layout
2 Housing Units / Hotel Rooms 43 14%  Buidine footoring
3| Jabs 9 T fonp
af Housing / Hotel Room Density (Per Acre) 43.0 m Landscaping or open space
Sll Job Density (Per Acre) 9.3 ® Parking area next to building
A | FAR 153 Unused or flexible space
7 Net Rentable/Sellable Square Feet 49,411 0%
g ancial Stats
g ||Rental (Residential and Commercial) Target Return Actual Return Prototype
1 Cash-on-Cash (After Year 3) 10.0% 6.9% Builder <+—@
11 IRR on Project Cost (Unleveraged Return) 12.0% 8.4%
15] Owner Residential Target Return Actual Return Dashboard
1 Project Rate of Return 25.0% NIA
0% A

Entering additional and
detailed fiscal data

ex.) building efficiency,
pre-development costs,
propertv taxes. debt. etc.

MITEEIEIENEY Gap Financing Defin
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In order to make the building prototype more fiscally feasible,
users can consider various financing support options — improving
annual project cash flow, obtaining grants to buy down land
and/or building costs, having loan to reduce equity requirements,
or having tax credits to reduce construction costs. In ET+
Prototype Builder, the “Gap Financing Options” Tab allows
users to show which leveraging tool options can be available to
make the building prototype more feasible and how much each
leveraging tools selected by users can reduce land and/or
construction costs or improve cash flow for development of the
building prototype. When the physical input/output tabs and the
basic/advanced financial tabs are completed, this tab show users
how much they can get some benefits from the leveraging tools
included in the tab to improve financial feasibility when
development of the building prototype occurs. Based on these total
costs, users can set up percentage, cash amount, and projected
support terms. For example, if users choose the property tax
abatements to eliminate or reduce property taxes over a scheduled
period of time, the total amount of property tax abatement is
determined by building uses, and users can input the local
property tax rate available for abatement based on the local
property data and determine what percentage of the property tax
abatement users want to use over certain period of time for the
building prototype.

The “Gap Financing Options” Tab Dashboard
: Showing the basic financial status and targets of the
building prototype

Tl

Financial Stats 1nmdm-l lChva[Nndﬂullllﬂlm-lnl HotelMatel I Retail l Office 1 Industrial [ Minad-Use

ntal (Residential and Commercial) %

I|§ IEEEE]

Users can choose

Leveraging Tools

any leveraging tools

Cash Flow Support - Property Tax Abatements : that they thlnk are
Proparty Tax Abatements b)) el e 4 the most suitable for

______

.....

improving fiscal
feasibility of the
building prototype

GiE§EEEEEE |
§iG§EEEE |

i §

moneySf"ér this
leverging option is
shown.=:
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¥ | Quick Start Guide  Physical Inputs__ Phiysical Outputs  Basic Financial  Advanced Financal

Users set up the extent
to which they want to
use this option to
improve financial
feasibility of the
building prototype
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The “Calculator” Tabs contain all of the formulas and

calculation behind the model in the Prototype Builder spreadsheet.

This tab helps users understand exactly how the Prototype Builder
works, and allows them to track the results of the building
prototype performance. As reference tabs, the calculator tabs
include the following tabs:

¢ Building Envelope Calculator
e Return-On-Investment (ROI) Templates by building uses
e Development Costs

Outputs produced through the Prototype Builder are summarized
into one spreadsheet row in the scenario spreadsheet and
integrated into the Excel Scenario Spreadsheet file as one building
prototype data.

Using physical input and output data, the “Building Envelope
Calculator” Tab calculates physical requirements of the building
prototype by providing users with a possible build-out range when
it is actually built. To help users track the physical requirements of
the building prototype, this tab provides two different calculation
outcomes — one assuming that the building prototype has
underground and tuck under but no surface/structure and the
other assuming that the building prototype has surface parking or
structure.

Unlike physical and
financial tabs, users
do not need to
enter the data in the
calculator and
summary tabs (will
be mentioned later).
As reference tabs,
most of cells there
are output tabs and
already set up.
Therefore, do not
try to modify it.

c 1

|Building Envelope Calculator
Land Uses

|Streets

L andsoaping

1

2
3
4
5

43560

3560@—P 1 S

L and for Building and Parking
6 ﬁora\ Lot Size

T
3 imum Building

3 WMasimum Building Square Footage.
10_JManimum Building Footprint

1 JResidentisl Underbuild
12
13

174,240
43,560
857

Maximum
Underground or
Surface Parking

Maximum Square
Footage by Use

D

The Building Envelope Calculator
tab dashboard

howing the total lot size and

building square footage of the
building prototype

Maximum Required Parking Area for
Full Build-out

" Spaces Possible Providing
15 JResidentisl 121,968 141
16_[Retail 30,492 61 two
11 JOffice - -
18 Qlndustrial calculatlon
13 Eubhe
20 JEducational
21 [HoteliMotel outcomes
22 JCommercial Parking - -
23 Ilnternal parking 21,7580 &4 based on
Total 174,240 286
Total [subtracts internal and Commercial parking) 118.07 30,699 Sufa Ce/
Masimum Parking Spaces Required 202 structure
Underground Patking Spaces Provided -
Internal | Tuck-Under Spaces Provided &d
Surplus ! Deficit (118)
E:ternal Spaces Required Per 1000 SF of Building Ernwvelope 1 2
Masimum Spaces Underground -
34 JAdjusted Spaces Underground =
35 JRemainder Required Per 1000 SF Suiface or Structure 068

¥ W Residental Rental . Retal = Office . Industrl - Hotel . Commercal Parking

~ Mixed-Use Summary | Euﬁ'mg fnmpe Calculator
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The “Development Costs” Tab helps users to understand how
much pre-development and development costs will be when the
building prototype is actually built in scenario planning. Pre-
development costs generally include land costs and legal fees for
development or building permit. These costs are estimated based
on percentages of raw land costs or hard costs. In the development
costs, construction costs are calculated by multiplying
construction costs per square foot by the total square footage of
the building prototype. The construction costs per square foot are
previously determined based on national average development
costs. Indirect costs can be estimated according to local
development taxes or fees.

Coefficients for estimating development
costs are determined based on the national
—»averages of development costs. (The values
come from the basic and advanced
financial tabs in the Prototype Builder)

A - D E; F G H | J
PROJECT DEVELOPMENT COSTS

1

2

3 Pre Development Costs

4 due diigence —— s

5 land carry (% of raw land cost) 5% s

L] land entitiement / legal fees (% raw land) 2% S -

7 professional fees (% of hard costs) 5% ] (474,673)

8 Raw land S -

9

10 Development Costs

1 Building Construction Costs

12 Demoittion Costs g

13 Site Development Costs S - s

14 Brownfield Remediation Costs S/sf $ - s

15 Residential Construction Costs Sisf L 160 S (7,440,734)

16 Retail Construction Costs S/sf 5 110 S (1,278,876) Costs of the project are

17 Office Construction Costs S/sf S 95 S

18 Industrial Construction Costs $/sf 5 95 H estlmated by mu|t|p|ylng

19 Public Construction Costs S/sf 5 85 5 @ > . e

20 Education Construction Costs S/sf 5 100 5 the cost Coefﬂc'ents by the
21 HoteVMotel Construction Costs S/sf 5 120 ] total Sq uare footage Of the
22 Addtional Infrastructure enhancement costs ] -

2 Parking Construction s (73Ese building prototype.

24

25 Indirect Costs

26 impact fees s (214,831)

27 building permits s (5,000)

28 insurance during construction S (99,681)

29 taxes during construction (% raw land) s -

30

31 Developer Fee s (392,519)

32

33 Contingency s (949,347)

34

35 'AL DEVELOPMENT & LAND COSTS 11,629,522)

% Showing cost

37 JCost Allocation .

Development and Land Costs (Excluding Parking Total Costs a I I Ocat|0 n by

38 Parking) Gosts by Use =

39 JResidential (8,684,530) (540,050)  (9,224,579) 79.3% bUIIdIng uses of
40 JRetsi @2171132)  (233810)  (2,404,942) 20.7% g the building

41 JOffice 0 0 0.0% parking from

42 findustrial 0 0 0.0% gelling prototype and

43 Jeubic 0 0 0 0.0% opmec

4 Jesucatonat 0 0 0 0.0% s development cost
45 JHotevMotel 0 0 0 0.0% parking only

s - — types.
W ¥ W Residential Rental  Retail "Office . Industral . Hotel " Commercial Parking Mixed-Use Summary - Buiding Envelope Calculator | Development Costs ~ Sce
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Based on the “what-if” scenario approach in using a wide range of
public leveraging tools, the “Return-On-Investment (ROI)
Template” Tabs allow users to roughly assess financial
performance of the building prototype given normal assumptions
about cost and market dynamics. The Prototype Builder provides

users with the ROI templates according to building uses as follows:

¢ Residential Owner/Residential Rental templates
e ROI templates for non-residential building uses: Retail,
Office, Industrial, Hotel, Commercial Parking

The “Residential Owner” ROI template aims at measuring
financial feasibility when the building prototype facilitates
residential development for home owners given public leveraging
tools. If the building prototype include development for residential
rental, the “Residential Rental” ROI template allows users to
figure out possible private investments, debt financing, public
sector loans, and leveraging tools available to make a desired
investment financially feasible. Given the investment targets and
performance of the building prototype, this tab tells users how
financial supporting tools available to assist with development of
the building prototype can be adjusted. Also, annual cash-flow
tables for each public sector supporting tool and annual internal
rate of return (IRR) tables can be used as references for the
investment decisions of the building prototype.

A B e [} E

ROI Template - Residential Owner
!

0.00%| 0.00%]
0 00%| a 001\-1

o |
<0l
50l
30l
sJ

A 8 (3
1 ROl Template - Residential Rental

Tools Summary User overide  TGTAL

& Tax Credits net to project 0

& Fee Reductions 30
& Geants 50
7 Total Development Offsets (Contributions to Euityl

5 Net 0 Lasts I ___s9.22a.579)
B

BEE 8

22 public Participation

55 Capital Recovery (from grants) 5|
o 8l Cash Thraw Off 508
41 Share of Net Sales Price oow|
42 Public Leveraging Loan included in Analysis?(1eYes, O\ o
© Targstien - oo
“

e
=_Gh Escalation 3 00%,
o e

Escal 3.00%
Gap Francng Options.  Gap Fnancing Defntons  Resdentil Owner | Residential Rental - Retad  Office . Industril . Hotel . Comemerchl Parkng . Meced-Use Summary  Bulding Envelope Calculy
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1 ROl Template - Retail
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As with the residential rental ROI template, the other non-
residential (Retail/Office/Industrial/Hotel/Commercial
Parking) ROI templates use the same template format. The
difference among these ROI templates is the units that they use to
measure the size of each development. For rental, the units used in
each development are as follows:

e Residential Rental: per unit

e Retail, Office, Industrial, Commercial Parking: per square
foot/year

e Hotel: per unit

Like the residential rental ROI template, various public sector
supporting tools and private investment cash-flow tables are used
to understand how to make each development financially feasible
when the building prototype contains them.

4 Tax Credits net to project 50 50 50| Target Actusl [
5 Fee Reductions 50 50 50 Cash-on-Cash After Year 3 10.00% 17.05%

& Grants 50 50 50 IRR on Project Cost (Unleveraged Return) 1200% 15.41% $505,699
7 Total Development Offsets (Contributions to Equity) 50 IRR on Investor Equity (Leveraged Return Before Tax) 25.00% 2857 (516,143
& Net Costs $2,404,942| Debt Service Coverage Ratio (Year 3) 125 258 2

® IRR on Public Participation 500% 0.00% 50

The units for measuring the size of development may be

different, but non-residential ROl templates use the

2 Less:vacancy 50% f h . d . | | I h
2 Less: Concessions, Bad Debt 2om same format as the residential rental ROl template has.
24 _Less: Operating Costs/sa ft 58
= A
25, Initial Project |
27 Property Value (Vear 1)
2 _Going in Cap Rate .00%]
]
= Debt Financing Ee—h 0 € ] £ ) ==l ¥ L 0 v 5
31 Primary Debt 1 ROI Template - Accommodation
32 Maximum LTV 60%] F — m—
o Rate 5.00% 3 : Summary _ Uses ovirids TOTAL Investment Targets and Performance.
u Period, Years 30| + TuxCreciza et 1o peoject 30 © [T Tuger  Acrual =
e 5 faaRecustions 50 o w Cain-anCasm e vasrd soow 0o
35 Public Leveraging Losn & et 50 S 10 188.cr Project Cest [Urlamas ageet Retuen) 1200w 0o o -
3% Maximum LTV o T s 08 o meage By D s Bakrs ond sos oo 50 [Crock 8 Yicxtage
37 Rate 6.00%] ' 50 3 135 a0
» Period, Years ol 3 soos  ooow 5
39 Public 2
40 Capital Investment 50] - [
41 Annusl Cash Throw Off 50 u ©.0000%]
42 Share of Net Sales Price 0.00% » 0.0000%]
43 Public Leveraging Loan Included in Anslyzis?{1=ve: of n -
4 Target IR 5.00% » Meto = |
=
+ Qostatingslatsment | ”
a7 6P Escalation 3 i Wermoae o i ° £
Py - £ e
i
o4y W Advanced Fnandal Gap Financing Options | Gap Fnanding 22 Less: Vacency. om
e 1om
a 30000
E 3
3+ it Project Value Anabyis |
a 1
= |
£l
»
5 Brimary Bett
ES— o
2 Rate s00
u ey 2!
»
* Mmnmum Ty o
7 Rata 0004
) e o
n
42 Capital Recovery Svam prarts] E
A1 Al Cash Throw O 50
42 Share of et saies Price 000w
43 PublicLaveraging Loan Inchsted in Analysis?[1eYes; Otis] o
+ Tagec iR 5 000
“ T |
ar oo Escalation Jmi
e
5 s e )|
=
"
£ Teremins! Cap Rata, Gross Sates Price 7,308
55 Mersal so%
=
=
=
1€ 4 v WITWevanced Fnsncel T (Gap Fnancing Options Gap Fiiencng Dafintions _ Residentsl Owner  ResdentaiRental Retal Office’ | Industral | Hotel .~ Commercei Pariing  Mixed-Usa Summary
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The “Mixed-Use Summary” Tab utilizes all seven ROI
templates. There are no direct user inputs in this tab from other
data sources outside the Prototype Builder. However, they go
through each individual development type analysis and enter the
necessary information or data from ROI template tabs which are
then analyzed in this tab. For example, if users create the building
prototype mixed with residential owner/rental, retail, and office,
the corresponding ROI template input and output data are
populated.

At the top of this tab, the mixed-use performance indicator

provides users with a measure of each type of use within the NOTE
building prototype. It also shows users a summary for all rental Again, the tabs
property and separate summary for residential owner property. mentioned

Based on these summary performance indicators, this tab shows
analysis results of the building prototype as a whole according to
categories the seven ROI templates includes. The “Mixed-Use
Summary” Tab follows the same basic calculations as the seven
ROI templates with the exception that it is the summary of the
applicable land uses within the building prototype.

previously are
reference tabs, so
users do not need to
enter input data. Do
not try to modify it.

The mixed-use performance indicator table shows target
and actual measurements of each use within the
building prototype.

Accommodation Indhasirial Commercial Parking RENTAL SUMMARY

| Frepe Pt 51 R
AT 15 et 1o Equty
TN (87,108 564,

=13
5
¥ TOTAL
It 13 :!
TigzaAT | & 13 s

Accommodation incuserial Commarcial Parking Rantar Summary | Rwigantial (Ownar)
5 - i — (3 s [Tow F—

Fropect Basebne

ol Propect = Prosa ot Progect ot Prapct Project
B ) hnmu-} B

B | dverge bea [ 's S6000

Z

e 3

Rertal Semmany|

s vigmsn

%
- ls g

Summary tables of the applicable building uses
within the building prototype are provided
according to the categories of the ROl templates
(such as public leveraging tools, Net Operating
Income Analysis, Debt Financing etc.)
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When cells in all tabs of the Prototype Builder are filled in or has
their own values, the “Summary” Tabs allows users to
understand the physical and financial properties of the building
prototype they created and what the full impact of the building
prototype will be in the scenarios. The Prototype Builder provides
two summary tabs as follows:

e Print_Summary Tab
e Scenario Spreadsheet Tab

The “Print_Summary” Tab allows users to produce a one-page
summary of the building prototype. Using a little bit background
of Microsoft Excel, users can customize the contents of this tab.
Actually, this tab is not password-protected, so you can change the
names and link to elsewhere in the model as you would like. There
is also a blank area which you can use to post a photo of the site or
rendering of the potential prototype building.

w o |~ @ ;W | =

MM aaalala|lalala|la|a
o I - S T PO TR O P - O T oS U [N P

29
30
31
32
33
34
35

36
37
ig

H 4 » M

Quick Start Guide

Mixed-Use Building

Your City, USA

BUILDING FORM & USE
Lot area

Lot area

Height

Floor-arearatio

Average unit size
Residential density
Employment density

FINANCIAL PERFORMANCE
Average unit sale price
Average cost/sf

Average unit rent 5
Average rent (sf/month) 5

Retail rent (sfiyear)
Office rent (sffyear)
Estimated land value
Estimated land value
Total project costs

PARKING & OPEN SPACE

Residential parking spaces per unit 1.00
Retail parking spaces per 1000sf

Office parking spaces per 1000sf

Total parking spaces

Landscaping and open space area

Physical Inputs
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Basic Financial

0,000 sf
023 acres
3 stories
1.18 FAR
1,000 sf
39 Jjacre
5 Jacre

N/A
N/Afsf

1.50 /sf
$16 fefitriple net)

mBuilding footprint

N/A - fstitriple net) mLandscaping or open
space

OParking area next to
building

$1,634,278

CONSTRUCTION COSTS
Parking Construction

2.00 Surface
N/A Structured {above ground)
11 Underground
0% Tuck-Under 320,000 /space
Building Construction®
Residential 100 fsf
Retail 5100 /sf
Office 595 Jsf

* Includes building hard costsand $25/s5Ftenant im prove ment
allowance commercial)

Advanced Financial Residential Owner Residential Rental Building Envelope Calculator ¢ Daveld
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All input and output data that explain physical and financial
properties of the building prototype are also summarized in the
“Scenario Spreadsheet” Tab. This tab summarizes all input
and output data necessary to export to the Scenario Builder in one
long row. The categories and values imported to the Scenario
Builder are as follows:

¢ Building Square Footage Mix(%) by building uses

¢ Residential Physical and Financial Inputs and Outputs (the
number of units, housing type, square footages, sales prices
ete.)

¢ Employment (Total Jobs per Acre)

¢ Non-residential Physical and Financial Inputs and Outputs

e Commercial Parking/Parking Inputs and Outputs (Parking
spaces, Parking square foot, Parking space construction
cost, etc.)

e Land Cost

e The Total Project Value

e Subsidy

In scenario planning using ET+, categories and values of the
building prototype in this tab represent “final” data. This means
that when users paint the areas in the target site, all of these
numbers are used as basic measures for estimating the full impact
of the painted areas on the future growth or development of the
target site. In particular, each development type shown in the
Scenario Builder is made by mixing various building prototypes
(This will be mentioned in the next section — the ET+ Scenario
Builder).

8
|

2 Outputs for Envision Tomorrow

Scenario Spreadsheet Building Square Footage Mix (%)

Building Name:

% % 7% 4 13 8131 0% 20% % 0%

=

i The building prototype The units for measuring

!

;- name is imported from the size of development
2 the ‘Site Inputs’ table in mav be different. but
~ the “Physical Inputs”

- tab.

Sasdental fontal_ Aotal Offca ingusrsl Hotel * Commercal Py Meed-Ura Sumrary | Gukding Gvebpe Calubtor  Developmant Costs | Sconano Spreadsheat . PRINT_SUMMARY  Cargalog | o
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ET+ Scenario Builder (Scenario Spreadsheet)

The ET+ Scenario Builder (Scenario Spreadsheet) file is a
Microsoft Excel spreadsheet file that is linked to an ET+ file
geodatabase (Scenario Layers). When you first open your file
geodatbase in ET+, you will be asked to open or select your ET+
Scenario Builder file so that ET+ can link these two files together.
When they are linked, information of the painted parcels or areas
in the scenario layer will be sent to the Scenario Builder to
calculate various scenario outcomes by using baseline data already
determined in the Scenario Builder file.

Based on the definition of tabs and cells in ET+, all tabs and cells
in the ET+ Scenario Builder can be categorized into the three basic
tabs and the five cells. The Scenario Builder input tabs represents
physical, social, and economical properties of all planning
dimensions, and the reference tabs contains baseline information
of current conditions within the target site.

Work Area
: Inputting/Editing/Calculating Data

o C a7 ol B e T Genms Hiourral 17 momnal 3 Nomal22  Me=ai222
= c e A EEW EFE S - pomoizs  Nomal 25 Mooald Peoemal 32
Gia P -
R B c i) E F G i T T L3 T M N o P aQ R . |
1 . '
Jenvision
3
4 =
J@tomorrow
]
7l < suite of wban and regional planning tooks Version 3.2.1
8
3
10
11 [he Spreadsheet Tabs Description
12 Project Info Inputs required for c range of indicafors
13 Builcing Inputs Inputs for the bullding prototypes that form the building blocks for the Dev Types —/1
14 Pev ype Streets Inpuls fer the streel and bleck choracteristics of each Dev ype
15 Pev Type Inputs Combine building types fo create Dev Types
16 Pev Typs Attributes Detailed characterstics about each Dev Type
17 Bummary New MNew Growth Summary cufputs for all § Scenarias
18 Bummary Tatal Tatat Development Summory outputs for all 5 Scenarias
19 BCENARION Detoiled Deveiopment fype oulpuls of Scenario |
20 BCENARIOZ Detailed Development Type autpuls of Scenario 2
21 BCENARIOA Detailed Development yps outputs of Scenario 3
22 BCENARIOA Detalled Davelopment ype outputs of Scenaria 4
23 BCENARIOS Detolled Dewvelopment ype outputs of Scenaria 5
24 BUILDING] Detoiled Buidingrlevel autpuls of Seenario |
| 25 BUILDING2 Delailed Bulding-evel outputs of Scenario 2
26 BUILDING3 Detailed Buldinglevel outputs of Scenario 3
27 BUILDING S Detalled Bulding-level autpuls of Scenarla 4
28 BUILDINGS Detalled Buiding-level autpuls of Scenarlo §
L]
30 Fab Color Definition
31 Brout Tab
31 puiput Tob I
13 feference lob
34
15 [=ell Color Definition
36 firout Call
17 fecser Cet —————
18 Bubheader Ced
33 Pulout Cell [while]

Introduction/ Input Tab Reference Tab Output Tab

Quick Guidelines : Entering physical/social : Inputting information about : Includes calculation
characteristics used in existing conditions results of each
scenarios scenarios

27| Page
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Input Tabs

In the input tabs, users can define the planning geometry, enter
the baseline data, and set up their assumptions for scenario
planning. The input tabs of the ET+ Scenario Builder include the
following four tabs:

e Project Info

e Building Inputs

e Development Type((Dev. Type) Streets

e Development Type(Dev. Type) Building Mix

When users open the ET+ Scenario Builder for scenario planning,
they generally start working on the input tab called the “Project
Info” Tab. The Project Info tab allows users to establish a set of
baseline data and scenario planning assumptions in terms of
physical, economic, social, and environmental aspects. It consists
of many tables in which users should input the relevant data.
These data should be based on the Metropolitan Statistical Area
(MSA) to which the target site belongs, and users should collect
data of the MSA and develop their scenario assumptions. The first
table of the Project Info tab allows users to define the MSA of the
target site.

i How to input data in each table of the project info tab will be

mentioned in the section of the next chapter.

Defining the MSA to which the target
site belongs

Exiating Howseholds A Howsehold Size [Mew Develapment]

Salt Lake City, UT Metropolitan Statistical Area

A

5 Household / Population Assumptions ! | ; . :
GrosasqMper | Mux Housshald .
g Unit Siee g 1 Size sk sire Wacancy Rate Scenario 1 Stenarlo 2 Scenatio 2 Seenario 4 Seenario §

el i - =
O
: S - ey e s The proJect |nf0
10| Extting Avarse Houaetioutinczmes P tab contains
u ] many tables with
e many ‘input
s s blanks.’

Wage Estimator | Envision Wage Estimates

Humbes of paid
Awrage Wage

| Vorpay perod |

5
§
] |

tinbo  Buking Wipdts O Typs Steets | Daw Typs Bulng M Do Tros Atertes
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The “Building Input” Tab in the ET+ Scenario Builder allows
users to use individual building prototypes that they worked on in
the Prototype Builder. It is directly related with the Prototype
Builder (ROI Model) and includes all physical and fiscal properties
of the individual building prototypes. This means that although
there are many input and output cells in one large table, all data in
this tabs are imported from the Prototype Builder tab called the
‘Scenario Spreadsheet’ tab.

Therefore, what users should do in this tab is to load properties of
the building prototype from the Prototype Builder. To fill in input
blanks of this tab, users only click the button ‘Load Buildings’ at
the top left of the spreadsheet. All values of each individual
building prototype are automatically written in one row. The
Building Input tab can load up to 50 building prototypes for
scenario planning. Building prototypes loaded in the Building
Input tab serve as basic units for creating a set of development
types in the Development (Dev.) Type Building Mix tab (The
Development Type Building Mix tab will be mentioned in the next
section). If users want to remove all building prototype inputs in
the tab, they can click the button ‘Clear Buildings.’

Using these buttons, users can load/clear building prototypes

Y W ¢ [ o " ™ N o "
1
o) 1. Load your
suicings | i Prototype buildings Building and Site Characteristics Land Use Mix (%)
2
[
# Bullding Name : (59 ANE Bidgsqft | Residential il ot public/Civic ! Mined-u
i h\-« - — — — m— — — — — — — —
+ |1 [Mixed-Use 30 Owner [ 40.000 9% 0% 2% an 1224 439,682 95% 5% 0% 0% % 0% 0% Y
s | 2 [Mixed-Use Res 15 Ouner [ 40.000 7 100% 0% % 157 975 390000 [ 90" 10%" [ 0%” 0% %" 0% ¥
6 3 [Mised Use Res 15 Rernal [ 40,000 7 00%” % 0% 167 845 338.000 a0k 10%" 0% %" " o 0% ¥
7 4 (Mixed-Use Res 5 Owner 20,000 4% e 3% & 194 38.868 0% 20% 0% 0% 0% s 0% Y
£ 5 [MixedUse Res 5 Rental [ 20,000 " 48% " 10% 2% 57 17 35481 a0% 0% %" 0% 0% (N 0% ¥
] & [Moed-Use Ras 3 Owner [ 20.000 51%" 1% 7% 37 17 25478 a0t 20%” % 0% v %’ % ¥
0 7 [Mixad-Use Ras 3 Rental [ 20.000 8% 0% 3% 37 123 25750 [ a0’ 20%" %" 0% 0% %’ 0% ¥
n 8 [Res 15 Owner [ 40.000 " 9% % % 157 925 370,500 [ 100% " %" %" 0%” 0% 0% 0% ]
12 9 [Res 15 Rental [ 40,000 © 9% % % 157 803 321100 [ 100% " 05" %" 0%” 0% 0% 0% H
1 w0 [Res 5 Owner [ 20,000~ 0% % 41% 57 181 36,182 100% " 05" %" 0%” 0% 0% 0% N
21 11 [Res 5 Rental [ 20,000 2% 10% 48% 5" 178 36617 100% os” %" 0% 0% 0% 0% ]
15 12 [Apartment 3 stary [ 20,000 " 43%” 10% % Al 116 23.267 100% " 0% 0% %" 0% 0% 0% [
16 13 [Garden Apartment [ 10,000 " 52% 23% 5% i (1] 9.378 100% " 0% % 0% 0% 0% 0% H
17 % [Cottage Homes [ 10,000~ 5% 7% 2% L 0.4 4131 100% " [ [ 0% %7 0% % N
18 5 [Townhomes [ 6.000 ~ 0% 7% 7% i 063 | 100% " 0% 0% 0% %7 0% % N
13 % [Compact Single Family [ 5.000 " 3% 50% 8% ar 054 2692 100% " 0% 0% o0%” 0% % 0% H
2 17 [Single Family Standard Lot [ 7500 " 3% &% 0% ) 025 187 [ 100% " on" 05" o%” 0% o 0% H
n 1% [Single Family Large Lot I 13,000 30%” 0% 0% s 022 2879 1005 on" o%" %" %" o 0% [
n 19 [Mixed-Use Office - 30 Story I 40,000 " &8 £% e 30" 1164 461422 [ s O %" %" 0% 0% ¥
2 20 [Mixed-Use Office - 15 Story [ 40,000 " T3%" 5% 2% i 7.10 234120 0% 105" %" 0% 0% 0% 0% v
24 21 [MixodUso Offica - 5 Stary [ 20.000 " 53% 5% 2% 57 23 47421 0% 20% " 50% " 0% %7 0% 0% v
5 22 [ofce -3 Story [ 20.000 " 43% 10% % 37 108 21687 0% [ 100% " 0% 0% 0% 0% N
25 23 [Ofce -1 Story [ 20.000 " 4% 20% % il 04 g2 [ % 0% 100% " 0% 0% % % H
7l 24 [Business Park Flax I as00m " %" 2% 4% i 0.3 54545 %" 0% 50%" 0% %" o [
F] 25 [Main Street Retal [ 10.000 © ot % 245 ) 078 0 [ 100% " [ %" %" o % N
F) 2 [Low Density Cammercial I 250,000 " 3% 20% 495 ) 031 TTET o 100%." 0% %" %" o 0% N
30 a7 [Large Farmat Retail I 250,000~ EiL 20% 49% il 0.3 T1EM (3 100% " 0% %" 0% 0% 0% N
11 28 [Heavy Industrial [ 250,000 " 413" 20% 39% i 041 102,828 0% 0% 20%" 80%" % 0% 0% N
] 29 [Light Industrial 250,000 © 41%7 20% 9% il 041 102,826 %’ 0% 50%" 50%" v %’ 0% ]
FF] £ _

that they developed thr

ough the Prototype Builder.
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Each individual building prototype is automatically added to
the table in the Building Input tab.
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In the “Development (Dev) Type Streets” Tab, users can
define physical and fiscal properties of blocks and streets by
development types — such as block size, street characteristics, net
land reductions, and construction costs. In this tab, users first
define what development types they want to use for their scenario
planning in ET+. Each row of the tab represents block and street
characteristic data by development types. Output cell in the tab are
calculated based on the input data, and all input/output cell data
are used to estimate development potentials and transportation
outcomes of each scenarios.

Like the Building Input tab, the ‘Dev. Type Street’ tab can define
block and street characteristics for up to 50 different development
types. Along with the Project Info tab, this tab is what users need
to focus on for their scenario planning because they should find
the relevant data from various sources and enter them manually
based on the goals of scenario planning. If users want to remove
all data in this tab, they only press the ‘Clear Street’ button at the
top left of the spreadsheet.

Using the ‘Clear Streets’ button, users can remove all street
data in the tab

Block Size Street Characteristics

-} 2. enter Davetopment Typell

et Acte)

SUieet Dl | 53t s

el 5q M)

ot Lane |Iesersacson
Wiy (par | Density (pes

=

S bt

w

Mot Land Reductions i
Lang from Puslic §

Testt 700 700
Urhan Residential 700 700
Business Centee 700 700
Resideras Cantsr 700 700
Town Cantar 350 700
(Gompaciviaausa E 700
lined Uss 350 700
Y Rsgionat shopring e 700

5,000 308098 1
5,000 300,000 1]
5,000 285,218 [
5,000 285418 [

3

002
o2
002
o0z
003
003
003
003
0z
03
003

1263

12637

1263
1270

17TE
"
1799
1848
8T
187

004
[N
004
004
005

006
006
006

006

—

Users should find information and data to fill in these input

blanks. They should enter the data manually.

frmtng Bdestens  GxsingWosng & bsme Rekdeg Feuts  Weusshsidyued ceme | Dew Type Strests Dy Typs Open Sosce Oy Type Bulling M Dvy Trpa Arrbutes
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The “Development (Dev.) Type Building Mix” Tab allows
users to create their own development types by using input data
from the Building Input, Development Type Street, Development
(Dev) Type Attributes tabs. Development type names are
automatically imported from the Development Type Street tab.
Next to the Development Type Name column, this tab also imports
several basic development potential data — such as average
densities by housing/employment types and land use mix — from
the Building Mix and Development Type Attributes tabs.

The development types can be created by mixing prototype
buildings loaded from the Building Input tab. In the top of the
spreadsheet, the Development Type Building Mix tab shows users
what building prototypes exist in the Building Input tab. To create
development types, users assign percentages to each building
prototype until the total percentages of the “Building Checks”
column is 100%. This means that the total square footages of each
building prototype are allocated by multiplying the total square
foot of the development type by the percentage of each building
prototypes. Let’s say you create the mixed-use urban center type
with a combination of 40% of commercial and 60% of office.
When you paint the 10,000 square feet area for this development
type, it means that 4,000 square feet of commercial use and 6,000
square feet of office use will be assigned for this area.

Development type names are automatically
imported from the Building Input tab

3. Create your Dev Types by mixing Pretotype Bulidings

e s ed lse Mixed-Use | Moed-Use  Mixed-Use Med-Use Mixed-Use | Mixed-Use Res 15 Res 15 ResS Res5 Apartment 3| Garden Cottage [+
[0 e E;‘,Q: ;;:l‘_a ;:Er ;;:m; :f:’;r :::é; Owner | Rental | Ouwner Rental story | Apartment | Homes | OMTOMES
Basic development type Building prototype names are automatically
information and data come loaded at the top, users can create development
from several other tabs in types by inputting percentages of each individual
Ty L Teoa Aftrbuted q TR Proa Eailsiaiiil - LAk o sibiisakks ]

© T the ET+ Scenario Builder T building prototype to be mixed in the
development type.
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Output Tabs

Based on input data in the ET+ Scenario Builder and the painted
areas, the “Output” Tabs allows users to get detailed scenario
outcomes and analyze their impacts on the future growth of the
target site. When users paint the areas, the output tabs
automatically calculate expected outcomes according to multiple
indicators that are already developed through 20 different ET+
apps. These indicator outcomes are shown as tables or graphs
within these tabs. The ET+ Scenario Builder provides the
following tabs:

e Summary New

e Summary Total

¢ Detailed Analysis Results of Scenarios by Development Type
(SCENARIO 1 - 5)

e Detailed Building-level outputs of Each Scenario
(BUILDING 1 - 5)

e Proximity

Among these tabs, tabs that users should focus on are the
“Summary_New” and “Summary_Total” Tabs. All 61
indicators that analyze the full impacts (physical, socioeconomic,
and environmental aspects) of scenarios are located in these two
tabs. Therefore, when users paint the areas using ET+ Paint Tool
in ArcGIS, they generally spend most of their time and effort
understanding changes in numbers and graphs of indicators.
Based on changes in numbers and graphs, users can answer the
following questions while they produce and modifying scenarios:

e How are scenarios different from existing conditions?

¢ Considering scenario planning goals, do indicators show
right direction that you expected before producing scenarios?
If not, what do you do to correct changes?

e Assuming that scenarios are realized, what direct/indirect
impacts is the target site expected to occur? Are they positive
or negative impacts?

It usually takes a lot of time and efforts for users to understand the
relationships among all indicators and interpret them based on
scenario planning goals. Detailed characteristics of the 61 indicators
mentioned above and how to interpret scenario outcomes will be
mentioned in the Chapter 5, “Analyzing Scenarios.”
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If users want to understand more detailed impact analysis of each
scenario, the ET+ Scenario Builder also provides the “Detailed
Analysis Results of Scenarios by Development Type” for
Scenario 1 through 5. When users paint areas, this tab arrange
changes occurred by the painted areas according to development
types. The following output data are estimated and written:

e Demographic changes in the painted polygons (population,
children, household, employment, housing etc.)

e Change in Land and Building Value

¢ Lost in population, children, employment, value, etc.

¢ New acres consumed

¢ New population/children/household

¢ New housing units by type

¢ Hotel Rooms

e New Jobs

¢ Employment Mix by industrial type (Retail, Office, etc.)

e Sustainability (Energy Use, GHG Emissions, Water
Consumption, etc.)

e Parking

e Financials (Land Cost, Subsidy, New Road Lane Miles,
Property/Sales Tax Revenues, etc.)

As with the summary tabs, all output cells within these scenario
tabs change on real-time basis when the Scenario Builder is linked
with the File Geodatabase (Scenario Layers) within the ET+
software system.

— All outputs of the painted areas are arranged by development type.
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Changes in demographic, physical, economic, and environmental aspects for
painted polygons are calculated by development types on real-time basis.
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Another output tab that allow users to analyze their scenarios is
the “Detailed Building-level outputs of Each Scenario”
Tabs. Unlike the “Detailed Analysis Results of Scenarios by
Development Type” tab, this tab allows users to figure out
demographic, physical, socioeconomic, and environmental
changes occurred by each building prototype loaded from the
Prototype Builder.

As we already know, each development type is created by mixing
various building prototypes imported from the Prototype Builder.
When users paint areas, each polygon consists of certain
proportion of building prototypes defined by each development
type. Through calculation of acres of each building uses, this tabs
sums up the total acres of each building prototypes based on total
acres of the painted polygons and estimates physical, demo-
graphical, socioeconomic, and environmental impacts of the
polygons by building prototypes. Outputs in this tab are as follows:

e Physical Properties of Each Building Prototype (Acres, The
Estimated Number of Buildings)

¢ Demographic Properties (Household)

¢ Economic and financial Properties (Employees, Employment
Square Footage, Parking, Subsidy, Tax Revenues, etc.)

e Sustainability Properties (Energy Use, CO2 Emissions by
building prototypes, etc.)

¢ Residential Units/Square Foot, Hotel Rooms

As with the other output tab, all outputs in this tab are
automatically calculated and tracked on real-time basis.

All outputs for the painted polygons are arranged by building prototypes.

Residential Hotel Rooms [ Employees

‘Demographic, physical, economic,
and environmental aspects are

used in[the sgenario :

summarized by building prototypes -

M Prejectinfo  Buling Inpuls  Dév Tyns Streels  Dev Type BulSng Wi Dev Type Attrbutes T Proxrmity
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Occasionally, the target site where users produce scenarios may
have various kinds of existing amenities that attract more
residents or employment - such as open spaces, urban parks,
public transit (or streetcar) lines and stations, and so on.
Depending on scenarios, development types of parcels, blocks or
districts within a certain distance of these amenities can affect
residential and employment density. These density changes can
have positive or negative influence on the future physical,
socioeconomic, and environmental development of the target site.

The “Proximity” Tab allows users to analyze the extent to
which each scenario brings new housing units and jobs into the
target site due to amenities. Although there are input cells (red
cells) in the tab, users do not need to enter input data here because
these input data are automatically entered through the ET+ tool
called “Proximity Summary.” When users operate the “Proximity
Summary” tool in ET+, this tab writes calculation results of
additional housing units and jobs by each scenario within a user-
defined distance of the GIS amenity layer. Also, this tab calculates
percentages of changes in housing units and jobs within the buffer
distance.

i How to operate the “Proximity” tool and interpret the output data
" will be mentioned in the Chapter 6, “Analyzing Scenarios.”
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Reference Tabs

The reference tabs help users identify existing conditions in the
target site. In ET+, the reference tabs includes:

e Existing Land Use

e Existing Developed Area

e Existing Energy and Carbon

e Existing Housing & Income

e Development Type (Dev. Type) Attributes

e Residential/Commercial Energy Coefficients

e Metro Cooling Degree Days(CDD)/Heating Degree Days
(HDD)

e Travel App Link

e Fiscal Impact Tools (FIT) Link

The “Existing Land Use” Tab allows users to identify existing
development conditions. Although this tab contains many input
cells, these input data serve as baseline information for figuring
out changes in indicators between existing conditions and
scenarios users produce. Basically, this tab identifies the spatial
scale of the target site, existing demographic conditions, housing,
and employment. All baseline information is summarized in one
single row and linked to attribute tables in the File Geodatabase.
In order to make ET+ scenario planning work well, users should
input existing condition data in this tab as complete as possible to
get more accurate and comprehensive comparative analyses
between existing development conditions and scenarios.

Vacant 0':::::"" Total Acres | Population Hn:::old I:L’;IM""C'{.‘:“N Housing Units
Size " Medtitamady Townhome | Single Famdy | o™ e & Hen
6IEmslmg 350 -?Sﬂsl 2858 570 7‘3i i = o = "% = . = . = . = . = . = - i
2 I » All development type attributes are set up in one single
row.
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The “Existing Developed Area” Tab helps users figure out
how much each scenario changes land uses in the target site and
bring about additional redevelopment by painting polygons within
the site. The total acres of painted and/or redeveloped polygons
are calculated by existing land uses and arranged by scenarios. In
this tab, users first enter input data about existing developed acres
by existing land use categories. These existing developed acres and
square feet by land uses are also used as the “Unpainted/
Unchanged” acres and square feet in the “Scenario 1-5” columns.
The “Painted/Redeveloped” columns of each scenario are
automatically calculated when users paint polygons in the ET+
software.

As shown in the figure below, ET+ provides its own existing land
use categories. Therefore, when cleaning up their land use data at
the beginning phase of operation ET+ scenario planning, users
should reclassify their existing land use descriptions into the ET+
classification scheme. The ET+ existing land use classification are
also applied to this tab. ET+ divides existing land uses into 16 GIS
existing land use names, so users should input existing land use
acres according to this classification.

When users operate the “Envision Project Setup” function to create
their File Geodatabase (Scenario Layer), they can convert existing land
use descriptions into the ET+ existing land use classification. How to
clean up data and operate the Envision Project Setup function will be

mentioned in the section of the next chapter, “Inputting Data.”

rrrrr

Existing Land Usee Ars

] \,,,,.Mw| acren | somrerest| Acres | soenreet | Acoes | soum arufont | acres | spuarerest | Acres | suarnreet| acres | ssarerenl] nores | scurerset

5| 217800 = 8| zvrace | 217000 ! Furma | -
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Acres and square feet of existing land uses are used as
the “unpainted/undeveloped’ acres in each scenario.

Acres and square feet of both existing and newly Automatically calculated
- developed areas are calculated by the ET+ existing when painting polygons
: land use classification scheme. in the target site
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The most important reference tab that users should concentrate
on while producing scenarios is the “Development (Dev.)
Type Attributes” Tab. When users create development types by
mixing building prototypes, output cells in this tab are
automatically calculated and filled in by each development type.
The cells in which users should enter input data are the columns
called the “Green Streets Assumption (%)” and the “Symbology
Color (RGB)” for defining colors representing each development
type in the ET+ system. In this tab, the following attributes are
included:

e Physical Properties: Lot & Structure, Parking, Street
Characteristics, Housing Mix, Housing Density, Land,
Development Square Footage, etc.

e Economic/Financial Properties: Employment, Financials
(Subsidy, Tax Revenues, etc.)

e Environmental Properties: Sustainability (Energy Use, CO2
Emissions, Waste Water, etc.)

¢ Social Properties: Affordability, Household, etc.

Information of each development type is written in this tab in one
row. When users open the File Geodatabase (the Scenario Layer
file) in the ET+ software and link it with the Scenario Builder, this
tab serve as baseline data so that ET+ can analyze each scenario by
calculating various indicators based on attributes of each
development type. Also, ET+ recognizes the RGB color data
included in the “Symbology Color (RGB)” column of this tab and
assigns each development type to different colors.

—» Development type names are imported from the “Dev. Type Streets” tab.

Impardoos Surtsce | Mot Density | Donsi roes Doty |

"} Development Types ) _ | |

Most out:put dataare imported from multiple input or

¥ |

™
™
"
"~

- output tabs, and columns are listed up in one large table.
L é H‘I = = = = i = = i
3 » All development type attributes are set up in one single
2 row. : :

Profect o Doking bpts D Typd Strests O Tyge Bubling M | Dew Type Attrbutm TSN
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The five reference tabs — “Existing Energy and Carbon”,
“Residential/Commercial Energy Coefficients”, “Metro Cooling
Degree Days (CCD) and Heating Degree Days (HDD)”, and
“Household (HH) Travel Model” Tabs — mostly consists of basic
reference data or information that are used to calculate indicators
in the two summary tabs. For example, the “Existing Energy
and Carbon” Tab provides users with information of annual
residential and commercial energy uses based on the ET+ existing
land use classification. Also, based on nation-wide building energy
survey data, the “Residential and Commercial Energy
Coefficient” Tabs offer users background information about
how energy use by land uses is estimated. In the summary tabs,
coefficient data in this tab are used to produce some
environmental indicator results such as the Monthly Household
Costs (H+T+E) and the Energy Use per Household. The “Metro
CDD and HDD” Tab lists up average precipitation, temperature,
and Heating/Cooling Degree Days of all MSAs in U.S. It serves as
reference data for estimating sustainability attributes of
development types or building prototypes.

The “Household (HH) Travel Model” Tab lists up constants,
household variables, and accessibility variables for calculating
Vehicle Mile Traveled (VMT) and trip generations by modes
(bike/walk/transit trips). Outputs of VMT and trip generation by
modes are calculated by existing and scenarios. Although there are
many input (red) cells, values that are already defined in the tab
are ones drawn from ET+ Household Travel App. Therefore, even
if users can customize these values based on the planning context,
they do not need to modify them.

Metro CDD/HDD

HH Travel Model
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For estimating trips and VMTs for household travel and mixed-
used development (MXD), it is necessary for ET+ to develop a
transportation-land use model for figuring out what changes in
trips, VMT, and emission will occur in each scenario. The
“Travel App Link” Tab collects basic data of land use
characteristics and transfer these information to the ET+
Household Travel and MXD Travel Standalone App spreadsheets.
Data within the link cells in this tab serve as input data in the two
standalone app tools and are used to produce the impact of each
scenario in terms of changes in trip generation by modes and
orientation-departure relationship, VMT, emission due to
increasing trips or VMT, and transportation costs.

As with the “Travel App Link” Tab, the “Fiscal Impact Tool
(FIT) Link” Tab collects basic data from other tabs in the
Scenario Builder and send them to the Fiscal Impact Tool
Standalone App spreadsheets. As input data for the standalone
tool, this tab collects data for population, land use, employment,
project value, and infrastructure cost changes by scenarios. In
particular, in the infrastructure costs table, users should enter
some input data about scenario time horizon, population painted
outside existing census defined urbanized area, existing annual
per-capita outlay costs by infrastructure to make the standalone
app tool work.

Travel App Link

MXD Travel App Inputs Sconario 1| Scenario2  Scenaricd| Scenariod|  Scenario S

Except for a few
input cells, data in
these two tabs are
automatically
imported from
other tabs in the
Scenario Builder.
Also, it’s up to users
(which means
optionsal) to decide
whether they use
the standalone tools
to analyze their
scenario in details.

Fiscal Impact Tool (FIT) Link

AT T ek e 2 . Sl |
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ET+ File Geodatabase

The last important component that users should use in scenario
planning in ET+ is an ET+ File Geodatabase (Scenario Layers).
Linked with the Scenario Builder, a file geodatabase allows users
to create their scenarios by painting the polygons of the scenario
shapefiles and send baseline information (areas and development
types of the painted polygons) to the attribute tables within the file
geodatabase and the ET+ Scenario Builder for producing various
outcomes of each scenario. Also, while painting polygons in the
target site, users visually understand land use patterns of each
scenario. If users operate ET+ analytic tools for their scenarios,
the file geodatabase saves the ET+ analytic tool results and
represent in the scenario shapefile in a visual way.

The elements of the ET+ file geodatabase can be grouped into two
main parts that includes:

¢ GIS Shapefiles: Scenario Layers and Constraints shapefiles
¢ Scenario Attribute Tables

File Geodatabase in ArcMap
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GIS Shapefiles: Scenario and Constraints Layers

Scenario layers in a file geodatabase are basemaps (like a canvas)
where users can actually paint the polygons to produce their
scenarios. The basic unit of scenario layers can vary according to
the spatial scale of the target site or users’ scenario planning goals.

As ArcGIS shapefiles, scenario layers can be created when users
operate the “ET Project Setup” function. In that function, ET+
provides users with three options for creating scenario shapefiles
— Parcel Only, Grid Cell Only, and Parcel/Grid Cell Hybrid. When
users choose one of the options, ET+ automatically creates GIS
shapefiles that users use as scenario layers in scenario planning.

Although users can produce up to 5 scenarios, ET+ can provide up
to 7 GIS shapefiles as scenario layers based on the type of scenario
layers. Also, while setting up scenario layers in the “ET Project
Setup” function, the original GIS shapefile used in that function
should be added in advance and already contain baseline
information of each polygon such as land use description, lot size,
land/building value, years built, and so on.

When users open a file geodatabase, each GIS shapefile can be
assigned to each scenario layers through the “File-Define Scenario
Layers” function. Also, users can edit other scenarios any time by
selecting the scenario they want to edit in the “Edit Scenarios”
menu.

_____________________

How to use the “ET
Project Setup”
function and clean
up the data for the
original GIS
shapefile used as
scenario layers will
be mentioned in the

next chapter.

ET+\sta\Ervision Preject Setup_Test.ca

5 L DAETY
= PR ECT_PARCELS <ACTIVE-

Scenario layers can be added
by using the “Define
Scenario Layers” function.

The geography
image of the
shapefile is
shown here.

10 out of 582 Selected)
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In producing scenarios, there may be some important physical
environment that can affect scenario outcomes. For example, if
there is a river passing through the target site, a buffer area within
a certain distance of that river cannot be developed. Also, it can
affect many scenario outcomes such as land use patterns around
the riverfront, development density, accessibility, and so on. In
ET+, these existing physical settings that affect scenario outcomes
are called “Constraints”, and users should include these existing
physical conditions as another variable for their scenarios.

Fortunately, ET+ allows users to analyze the full impacts of
scenarios considering these physical constraints. When users
create a file geodatabase through the “ET+ Project Setup” function,
they can define the constraint layers and determine the buffer
distance of the constraint layers. However, the constraint layers
used in the “ET Project Setup” function are not included in the file
geodatabase.

In the ET+ scenario planning system, constraint layers play an
important role in analyzing each scenario by using various ET+
tools. In particular, when users operate the “Proximity Summary”,
constraint layers such as river and natural parks can be used as
amenity layers to estimate the number of housing units and
employment close to these layers.

Constraint layers are not included in the file
geodatabase, so users should add them manually.

Table Of Contents
B8 ;

3 x |EhvmION pANT TOOLS

l]_r-n, Edt Seenmion  Subaiens

B _TRAX Stations
.

& B _TRAX Lines

% 1
5 3 DAET+\Dat2\3300 5 Deme Site NEW\Base Dar I

- | Appty | StamEdn

a ~
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1T+ *St=p 1-Project Settings || *Stap 2 - Constraints _*Step 3-Land Use| Step 4-Field Map|
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B Teven Center
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Scenario Attribute Tables

Along with the attribute tables of each scenario layer, the file
geodatabase also contain additional attribute tables used in
scenario planning in ET+. As with scenario layers, these scenario
attribute tables are created and added to the file geodatabase
through the “ET Project Setup” function. These attribute tables
severs as output tables that writes outcomes of each scenario or
reference tables whose reference data are imported from the
Scenario Builder users selected in the “ET Project Setup” function.
While users paint polygons in ET+, these attribute tables
continuously interact with the Scenario Builder and scenario
layers.

The table below lists up the attribute tables in the file geodatabase
and their functions and fields. Below the table are the attribute
tables seen in ET+.

Attribute Table Name Function ‘
Lists all attribute fields that users can track by scenarios through the

ENVISION_DEVTYPE_FIELD_TRACKING @ “Attribute Field Manager” function (will be mentioned in the later

chapter of the manual).

Showing physical, economic, environmental, and financial

characteristics of each development prototypes. The data are

imported from the “Development (Dev.) Type Attribute” tab in the

Scenario Builder.

DEVELOPMENT_TYPE_ATTRIBUTES

Summarize changes in population, land uses, and vacant/developed

SCENARIO1,2,3,4,5
acres.

SCENARIO_SUMMARY Shows changes in total vacant and developed acres by scenarios.

Includes basic information of speed, distance miles, and time by travel

TRAVEL_INPUTS
- modes.

Shows existing land use categories based on the ET+ land use

EXISTING _LU_REFERENCE e
- - classification scheme.

ENVIRON DEVTYPE_ FIILD TRACKING ®

OBJECTID FELD_MAME [ FeLo Tvee | LD ALIAS FIELD WADTH | FIELD DECIMAL | WSE [ CALCE -
1| avg o sse = [ | E| 1| 1

| gz |4 1 :
| e
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1
e |

]
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]
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ET+ Standalone Tools

In order to conduct additional scenario analyses about specific
issues such as transportation and fiscal impacts, ET+ provides
three separate standalone tools — Household (HH)/Mixed-use
Development (MXD) Travel and Fiscal Impact Tool (FIT).
Although they can be operated separately, input data come from
the ET+ Scenario Builder. This also means that it is optional for
users to use these tools. However, in scenario planning using ET+,
they provide users with additional scenario outcomes that are
useful in comparing scenarios.

Fiscal Impact Tool (FIT) Standalone App Spreadsheet

Using the data in the “FIT Link” tab of the Scenario Builder, the
Fiscal Impact Tool (FIT) Standalone App spreadsheet allows users
to analyze the full fiscal performance of scenarios such as costs,
revenues, and taxes. Also, users can reflect their fiscal
assumptions of scenarios into the tool such as inflation rates,
additional revenues, years, and so on. After entering input data,
this tool gives users fiscal performance summary in tables and
graphs about how much the total benefit of scenarios will be. This
tool includes the following six tabs — DataEntry, TaxOutput,
CostModuleOutput, SummayOutput, Time, and Data tabs.

User can load or initialize scenario inputs by using

these buttons.

Scenario input data are
automatically loaded.

LOAD SCENARIG INFUTS

] kmiand

CLEAR INPUT FIELDS.

Users can enter fiscal
assumptions manually.
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Household (HH) Travel Standalone App Spreadsheet

Using 6D variables (density, density, diversity, design, destination
accessibility, and distance to transit for buffers around their places
of residence) as independent variables, this standalone app
spreadsheet allows users to estimate household travel outcomes
for each scenario. As with the FIT Standalone App spreadsheet,
input data are imported from the “Travel App Link” tab of the
Scenario Builder. After entering all input data, this tool
automatically estimate household outcomes using the household
7D model app absorbed in the tool. The household travel
outcomes are trips by transit modes (vehicle, walk, bike, and
transit), vehicle miles traveled (VMT), change in traffic accidents,
transportation costs per household, and transportation carbon
emission. All household outcomes produced in this tool are also
summarized in the “Summary” tab in tables and graphs.

T Do e |
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Mixed-use Development (MXD) Travel Standalone App
Spreadsheet

In ET+, the term mixed-use development is defined as follows:

e It is development consisting of two or more land uses
between which trips can be made using local streets
(including walk trips), without having to use major streets.

e may include residential, retail, office, and/or entertainment.

¢ should be 960 acres or less. (If larger, it is out of the bounds
of the MXD Trip Generation model.

As one of the 20 ET+ apps, the 7D Transportation Effect App plays
an important role in analyzing the impact of changing land use
patterns in scenarios on transportation. Based on the assumption
that MXDs with good accessibility to external jobs tend to generate
more external walk and transit trips, and shorter external vehicle
trips, the MXD Travel Standalone App spreadsheet allows users to
estimate trips by different transit modes, Vehicle Mile Traveled
(VMT), transportation costs, traffic accidents, and transportation
emissions as the HH Travel Standalone App does. Unlike the HH
Travel Standalone App tool, this tool uses all 7D variables
including demographics to characterize residents of developments.
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Summary

Before you start producing your scenarios by using ET+, it is very
important to understand how each component of ET+ works
within the whole system. In the ET+ file structure, ET+ consists of
three major components and three minor components.

Three major components — the Prototype Builder, the Scenario
Builder, and a File Geodatabase (Scenario Layers) — are key parts
of the scenario planning process in ET+. Users cannot operate
ET+ and produce scenarios without them. In the ET+ scenario
planning workflow, the Prototype Builder creates building
prototypes used in producing scenarios. After individual building
prototypes are made, the Scenario builder allows users to import
data of all building prototypes, establish scenario planning
assumptions, enter input data, and analyze the full performance of
each scenario through indicators in the two “Summary” tabs.
When all major excel spreadsheets are ready, users create their file
geodatabase consisting of scenario layers (GIS shapefiles) and
attribute tables. While painting polygons using the ET+ paint tools,
users can find that scenario outcomes in the summary tabs of the
Scenario Builder change on a real-time basis.

Three standalone components — the Household (HH) Travel
Standalone App, the MXD Travel Standalone App, and the FIT
Standalone App — are optional tools, but they help users
understand performance and impacts of each scenario in term of
specific issues such as transportation and financial planning.
Input data are imported from the two “Link” tabs in the Scenario
Builder, and users also enter scenario planning assumption data to
make these tools work.

If you understand this chapter well, you may be ready to go to the
next chapter! Based on the ET+ scenario planning workflow, the
next chapter will explain every detail of how to collect and enter
input data in each components, how to paint scenarios using ET+.
However, while following each step in the next chapter, going back
to this chapter and reading this chapter are recommended because
you cannot understand what each step means in the ET+ scenario
planning process without understanding each component and the
relationship among them.
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SCENARIO PLANNING IN ET+

As mentioned in the Introduction, the ET+ workflow consists of
seven main steps (maybe eight steps if the “Modifying scenarios”
step is included) to produce scenarios. When you look at the ET+
workflow diagram carefully, you find that actual operation of ET+
for producing scenarios is not that complicated. What makes you
feel complicated may be the preparation steps (Step 1 to 3) and the
evaluation step (Step 6). This means that in order to make the ET+
scenario planning process work well, it is inevitable for you to
prepare for data.

Throughout this chapter, you will learn how to prepare your data
for ET+ scenario planning and produce scenario in ET+. This
covers from step 1 to 5 in the workflow diagram. Interpretation
and finalization of scenario will be mentioned in the next chapter.

STEP 0: Preliminary Setup — Understanding the
Basic Structure of ET+

Since ET+ is an extension tool for ArcMap, it should be installed
before using it in the ArcGIS system.

_____________________________________________________________

i The ET+ software has two separate versions — ET+ for ArcGIS 10.0 i
i and ET+ for ArcGIS 10.1. Therefore, before installing the program, i
i you should check the version of your ArcGIS software. i
i Also, the ET+ software is made based on Microsoft .NET i
i Framework. Therefore, you may need to install .NET Framework i
i First before installing the program i

Installing the Program

1. Download the ET+ software (a zip file) and extract files.

You can download the latest version of the ET+ software from the
Frego Associates website (http://www.frego.com/services/
envision-tomorrow/download/). The filename may be different
according to the version, but it does not have any problems to
extract and install the program.
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>

Name Date modified Type Size
1) EnvisionGISApn Inctall 10252012 1004 10/25/2012 @54 AM  Compressed (zipp... 916 KB
Al o
| [ Open in new window
/ Extract All...
nght 7-Zip »
Click! @  Scan with Microsoft Security Essentials...
Open with...

Restore previous versions
Send to »

Cut
Copy

Create shortcut
Delete

Rename

Properties

If your computer has other file compression program like a 7Zip, the
process for unzipping the ET+ software may be different from the
screen shot shown above. It is up to you to decide which unzipping
program you want to use. Anyway, unzip the ET+ setup software in
the folder where you want to locate in your computer.

. When extracting the file, you will have two extracted files.

Among these two files, double-click the file “setup.exe”

Name Date modified Type Size
ﬂ?j’ EnvisionGISApp 10/25/2012 9:52 AM  Windows Installer ... 926 KB
L) setup 10/25/20129:52 AM  Application 666 KB

@ Double
\_" Click!
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3. The following window will come up. Click ‘Next’ and follow the
instruction to install the ET+ software.

Welcome to the Envision Tomorrow Plus Tools
Setup Wizard

The installer will guide you through the steps required to install Envision Tomorrow Plus Tools on
your computer.

WARNING: This computer program is protected by copyright law and intemational treaties.
Unauthorized duplication or distribution of this program, or any portion of it, may result in severe civil
or criminal penalties, and will be prosecuted to the maximum extent possible under the law.

Cancel

4. Click ‘Close’ to finish installing the software.

Installation Complete

Ernwvision Tomorrow Plus Tools has been successfully installed.

Click "'Close" to exit.

Please use Windows Update to check for any critical updates to the NET Framework.

Now, ET+ is ready to use.
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Showing the ET+ toolbar

Since ET+ is an extension of ArcMap, you also need to have
ArcMap to use the functions of ET+. Generally, when you run
ArcMap after installing the ET+ software, ET+ toolbars are not
shown in the ArcMap.

To show the ET+ toolbar, you click the menu ‘Customize’ —
‘Toolbars.” In the menu ‘Toolbars’, there is a toolbar named
‘Envision Tomorrow.’

I 0o

m[ Windows Hela Advanced Editing
| Toolbars 3 Animation
[ Extensions.., ArcScan

Add-In Manager... COGO

Customize Mode... Data Driven Pages

Data Frame Tools

Distributed Geodatabase
_vJ Draw

Edit Vertices

TJ Editor

Cik

Style Manager...
ArcMap Options...

[ o Envision Tomorrow |
T e T —

. @
Feature Construction | J
= Click!
Geocoding
Geodatabase History
Geometric Network Editing
Georeferencing
Geostatistical Analyst
Graphics
Image Classification
Labeling
Layout
Map Service Publishing
Network Analyst
Parcel Editor
Publisher
Raster Painting
Representation
Route Editing
Schematic
Schematic Editor
Schematic Network Analyst
Snapping
Spatial Adjustment
Spatial Analyst
(v ] Standard
TIN Editing
Tablet
E Tools
Topology
Tracking Analyst
Utility Network Analyst

Versicning
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Now, you will see the ET+ toolbar at the top of ArcMap. When you
click the ‘ET paint tool’, another window will pop up the screen.
However, for your convenient use of the ET+ tool, it would be
better to place the toolbar on the left side of ArcMap workspace.
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Envision Paint Tools Menus

The ET+ paint tool consists of three separate main menus: File,
Edit Scenarios, and Subareas. Also, there are four icons beneath
the menu bar, and they play a role in painting and editing
scenarios.

When you create scenarios by using ET+, most of your works are
done by using the File menu. In the File menu, there are six sub-
menus — Open Envision File Geodatabase, Define Scenario Layers,
Open Envision Excel File, Synchronize Data, Attribute Field
Manager, and Tools. The following figure explains functions of
each sub-menu.

Before opening an Envision file geodatabase, the five submenu
functions (Define scenario Layers, Open Envision Excel File,
Synchronize Data, Attribute Field Manager, and Tools) are not
activated.

______________________________________________________________

i The next two chapters will explain in detail about how to use these |
i functions in producing scenarios in ET+. ;

2 Open Envision File Geodatabase @ Openmg.a parceI-I(?veI or polygrid GIS file geodatabase
for creating scenarios

Choosing scenario layers within the geodatabase you

Define Scenario Layers o> .
want to work on (up to 5 scenarios)

Defining a scenario spreadsheet file you like to work on.
(When you paint areas in a scenario, the spreadsheet
automatically updates information of the scenario.)

Open Envision Excel File o+

Synchronize Data @
Quickly ensures that the scenario layer matches the
results displayed in the scenario spreadsheet

Attribute Field Manager o—
Allows users to define which attributes of the
development types are written and tracked in the

Tools o*——, scenario layer
Tools for analyzing physical or socioeconomic features of

Envision Tomorrow Plus v1.0 scenarios

CEENTOW
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Under the Open Envision Excel File, Synchronize Data, and Tools
sub-menus, there are several detailed functions. Functions of
these three sub-menus can be summarized in the following figures.

Open Envision File Geodatabase

Define Scenario Layers 3

Opening a scenario
spreadsheet file

Open Envision Excel File 3

Select o—»p

)

Synchronize Data P Load Development Type Attributes @——— Loading
development types

defined in the ‘Dev

Te N

Attribute Field Manager Save [ .
Type Attributes’ of
the excel scenario
Tools , Close ® spreadsheet
—» Save changes in the
Envision Tomaorrow Plus +1.0 excel scenario

cERRIRAS

spreadsheet

—» Close the excel
scenario
spreadsheet file

Open Envision File Geodatabase

Define Scenario Layers r
Synchronizing only painted
Open Envision Excel File 3 Y g yp
parcels (cells).
Quick Sync @ Synchronizing all parcels (cells)
Synchronize Data 3 ® » . .
Full Sync » including applying zero values to
Existing Conditions Sync @ unpainted cells
Attribute Field Manager Cale Null Values

Synchronize existing land use

- L5 information within the scenario
Teols g layer with the scenario
spreadsheet

Envision Tormorrow Plus v1.0

cEREIORA’
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Allows user to
aggregate scenario layer
to some larger
geography (ex. TAZ) for
use in travel demand
models

l

Open Envision File Geodatabase

Define Scenario Layers ’ Creates summary table
with records for each
scenario housing unit
Open Envision Bxcel File 3 and jOb

Contains a suite of tools

that prepare scenario
"outputs for accessibility
Attribute Field Manager and travel apps.

Synchronize Data 3

; ; : Create a reference layer
Attribute Aggregation to Meighborhood ®
Toole 5 for redevelopment

1o Many Export ® potential. This function
Accessibility Functions @ ¥ requires parcel dataset.

Envision Tomarrow Plus +1.0

TEREwOwRaE’

Redevelopment Candidate App @

Local Jobs-Housing Balance® Creates a reference
layer for regional jobs-
housing wage-income
balance. This function

> .
requires worker/
resident counts & wages

In the Accessibility Functions sub-menu, there are also several
detailed functions as follows:

Allows users to summarize scenario outputs within
radial buffers and writes summaries to a new attribute

—>

Allows users to summarize point or line features, such as
intersections or transit lines, by a scenario or neighborhood
layer. New attributes provide total counts and density

Buffer Summaries @

Feature Summaries @———

Create Travel Summary Buffers

Creates auto and transit
. travel time summary

®70s r Transportation Location Summary ® » buff b d
Proximity Summary Land Use Mix Summary @ uirers based on
7D Model Calculator current and futures

network parameters
Estimates the number of housing
units and jobs within a buffer Summarizes scenario
distance of amenity GIS layers — outputs based on travel
summary buffers

Contains a suite of tools that Writes household 7D app outputs to
prepare and allow users to run the —» featureclass attributes and scenario
household 7D apps spreadsheet
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Editing the scenario
spreadsheet (You can choose

saving/not saving changes.)
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As shown the figure below, The Subareas menu also has three
separate sub-menus.

Allowing users to zoom into user-
defined places to create more detailed
designs and track outputs for the area
(This will be explained in Chapter 3).

’m—- /I—P Selecting subarea names
L

Select Subarea Field > Zooming to the location
and performing a Quick

|
‘ Select Subarea ®—»——» Sync to update the
1
|
L

—>

scenario spreadsheet
values for that smaller
area.

Clear Subarea Definition @

Clearing all user-defined
smaller areas.

Beneath the menu bar, there are four icons that are used for
painting scenarios and editing a scenario spreadsheet. The
following figure explains definitions of each icon. (The Painting
tool includes several sub-functions to help users paint their
scenarios easily.)

.;?\ Write to Spreadsheet - ON.—DEnable_tO write to the
ot scenario spreadsheet

Disable to write to the
scenario spreadsheet

Synchronizing only

painted parcels (cells)

Applying
changes in the iy Wiiteto Spreadsheet - OFF
scenario Qucik Synch *—
spreadsheet
L
- A | 1+
pply @ Start Edit N
AV
y Point Brush : Paint all parcels/areas where points are placed.
@ Polygon Brush : Paint all parcels/areas within a polygon area
Ly | ,«.’ Rectangle Brush : Paint all parcels/areas within a rectangle area
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Polyline Brush : Paint all parcels/areas where a polyline passes through

@ Circle Brush : Paint all parcels/areas within a circle area
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ET+ Work Area

As an extension tool of ArcMap, the Envision Tomorrow Plus work
area can be illustrated in the figure below. The actual ET+ work
area consists of four parts: ET+ Extension Toolbar, Scenario Task
Area, ET+ Status Bar, and Mapping (Scenario Visualization) Area.
Since ET+ is an extension tool of ArcGIS, it can also use ArcGIS
functions.

When you first open your file geodatabase for scenario planning,
you will also open the excel scenario spreadsheet to link your file
geodatabase to the spreadsheet. Processes you operate can be
indicated in the status bar at the left bottom of ArcMap.

When you choose one scenario layer, you will see the shape of the
target site in the mapping (scenario visualization) area. All menus
and icons for editing scenarios are placed in the scenario task area.
In particular, if you want to create your own scenarios, you need to
choose colors shown in the scenario task area. Each color stands
for development types you can choose for scenario planning.

ArcGIS ET+ Extension
Toolbars Toolbar
r.: Edt View Bockmaks et Slecton Geoprocesing Custemze Windows Hep T
Des@a B x - TR o O

B fQ i -0 k@ @t M B, TR st | FTPan Tosl

File  EditScenmios  Subaress

6- Bpply  Start Edit 9

Symbel Develepment Type

fnscental

— I ||r | .
T—»ET+ Status Bar

Table Of Contents
(ArcMap)

Task Area Area

Scenario Mapping (Scenario Visualization)
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STEP 1: Selecting Geometry

Before collecting data and producing scenarios using ET+, the very
first thing is to determine the scale of scenario geometry based on
the scale of the project. One good thing about scenario planning is
user can conduct scenario planning analysis at various spatial
levels. However, this also means that scenario planning tools are
heavily dependent upon the geographic scale of the target site
(area) to analyze different impacts of changing land use patterns
and combinations throughout the different spatial levels. Without
defining the appropriate geometry scale, users cannot get scenario
outcomes that they expect to know.

The second important factor that affects users’ choice in selecting
the scale of scenario geometry is data availability. As we already
know in the previous chapter, ET+ spreadsheets and a file
geodatabase require users to enter a lot of input data from various
sources. In particular, based on the scale of scenario geometry,
most of ET+ indicators are directly related to land use,
transportation, and financial data. If users cannot obtain data that
fit into the scale of scenario geometry, they will not produce
accurate scenario outcomes.

The last important factor for selecting scenario geometry is the
extent of details users to which users want to produce scenarios.
At small sites or neighborhood level, parcel-level scenario layers
should be required to see changes by scenarios. However, in large
regions or Metropolitan Statistical Areas (MSAs), parcel-level
scenario layers may be inappropriate for scenario planning
analysis because it is very difficult for users to manage large
amounts of parcel-level datasets throughout the region. Also, at
the final step, users may have a lot of trouble in writing the results

To produce scenarios, it is very
important for users to determine the
scale of scenario geometry based on
selection criteria — such as data
~availability and level of details.
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of the final selected scenarios by combining all parcel-level
changes with the region-level planning context. Using a smaller
unit of geography may help users to make their scenario outcomes
more sensitive to localized details, but the geometry unit should be
adjusted based on the scale of the target site.

Selecting proper scenario geometry is directly related with
determining the feature source of the scenario layer (shapefile)
that users will work on in ET+. In the ET Project Setup function,
ET+ provides three different options for the geographic scale of
scenarios — parcel-based, grid-based, and hybrid scales. A parcel
cell provides the most precise scenario planning among the three
options. However, it is very hard for users to get uniform data for
each parcel due to high variety of parcel-level data, and users need
to spend a lot of time and effort to get the data. A grid cell is the
most straightforward geometry scale in the ET+ scenario planning
because it produces planning units of consistent size throughout
the target site, but users should aggregate or disaggregate actual
existing geography data to make scenarios more accurate. A
hybrid cell uses grid-cell and parcel-cell approached at the same
time. This is very useful when the target site includes mix of small
parcels and large areas toward the urban edge that requires more
details. The advantage of a hybrid cell is that it gives extra
precision for scenarios and more details in specific areas.

In determining the scale of scenario geometry, users can set up
their scenario layers consisting of larger geographic units
according to the goals and scale of scenario planning. By
aggregating the parcel-level data, block, block group, or contract
boundaries can be used. Occasionally, based on users’ interests in
scenario planning, Traffic Analysis Zone (TAZ), plan or zoning
district boundaries can be used as the geographic unit of scenario
layers in ET+. Whatever geographic unit users select, the
important thing is that they need to check if data are available.

]’ arcel Based Scale Census Block Based ‘-a\ ale ( ud Cell Based Sca ||.n. Combination Scale

. Developed Land WVacant Land Water
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Geographic
Scale

Advantages

The table

below

illustrates
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the major

advantages and

disadvantages of each geographic unit that can be used in ET+.

Parcel Cell

e Can produce very
detailed
alternatives and
estimates of
outcomes

Level of Detail
Three Options in the ET Project Setup Function

Grid Cell

e Uniform detail of
analysis

e Can be a variety of
sizes depending on
need

Hybrid Cell

e Provides ability to
add precision in
specific locations

Other Options
Census Tract, Block,
Block Groups, TAZ,
etc.

e Uses readily
available and
familiar with data

e Analysis can be done
quickly; allows
multiple alternatives
to be evaluated

Disadvantages

e Requires more
resources to
construct and run
alternatives

e Quality of parcel-
level data may vary

e Requires work to
adapt existing data
to match new grid
cell boundaries

e Requires setup of
data at two
different
geographic scales

e Results are general
o Difficult to refine

Best for

e Communities with
detailed GIS data
and capability

e Incorporating
scenario planning
into ongoing
community
planning and
analysis

e Communities
where more
detailed
information is not
available

e Uncertainty about
how scenario
planning fits into
long-range planning
and analysis

e Areas whereis a
mix of large and
small census
blocks, grid cells, or
parcels do not
provide the level of
precision desired.

e Preliminary analysis
or a quick
assessment of
existing plans

e When resources are
limited

e More detailed data is
not available

Source: Oregon Department of Transportation (ODOT). 2013. Oregon Scenario Planning Guidelines: Resources
for Developing and Evaluating Alternative Land Use and Transportation Scenarios, p. 61.
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STEP 2: Collecting Data

When you decide the geographic unit of scenario planning, the
next step is to collect the relevant data and prepare for ET+
components. In this step, users should prepare for GIS shapefiles
that are used as scenario layers, constraints, and subareas as well
as “blank” ET+ excel spreadsheets such as Scenario Builder and
Prototype Builder.

Preparing GIS Shapefiles

In ET+, GIS shapefiles identify not only the actual physical extent
to which users paint their scenarios but also physical conditions
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that limit development in their scenarios. In operating ET+, users
should prepare three types of GIS shapefiles for their scenario
planning — scenario layer, constraints, and subareas.

Among these GIS shapefiles, the most important shapefile is one
used as scenario layers in ET+. The scenario layer GIS shapefiles
serve as “blank canvas” where users paint scenarios. Based on the
geometry scale users selected, ET+ creates various types of GIS
scenario layer shapefiles within a file geodatabase through the ET
Project Setup function (this function will be mentioned later).
Using these scenario layer shapefiles, users can produce up to five
different scenarios in ET+, and land use patterns of each scenario
are stored in separate GIS scenario layer shapefiles.

When there are physical conditions that can limit development in
the target area, users also prepare for the constraint shapefiles. As
a GIS shapefile, it can be added through the ET Project Setup
function, and users can limit development of the target area by
defining a buffer distance of each constraint. For example, if there
is a river passing through the target area, users should prepare for
a GIS shapefile that represents the river boundary and decide how
much they like to set up a buffer distance from the river boundary.

If users want to analyze the impact of specific areas they are
interested in, they should prepare for GIS shapefiles as subareas.
As with other GIS shapefiles, it can be also considered through the
ET Project Setup function, and ET+ stores land use changes and
scenario planning outcomes of these subarea separately from
other scenario layer shapefiles.

In order to make ET+ work well, the most important thing is to
create GIS shapefiles with appropriate spatial extent. In particular,
when users prepare for a scenario layer GIS shapefile, it would be
reasonable for users to create the scenario layer shapefile with
polygons within the target area boundary. If the scenario layer
shapefile contains excessive polygons outside the target site
boundary, the data processing in ET+ will be very slow. Therefore,
if users also have a GIS shapefile with the target area boundary
polygon, users can create a scenario layer shapefile with polygons
within the target area boundary by using the ArcGIS ‘clip’ function
(To understand how to use a ‘clip’ function, check ArcGIS tutorials
or books).

Site Boundary

Parcel Layer

Constraints

Satellite Image
(Optional)
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Preparing ET+ Spreadsheets

Along with GIS shapefiles, users need to prepare for ET+ excel
spreadsheets so that they can enter input data in the next step. To
operate ET+, users should prepare for at least two “blank” excel
spreadsheets — Scenario Builder and Prototype Builder
spreadsheets. Users can download these blank excel spreadsheets
in the “Envision Tomorrow” website (http://www.envisionto
morrow.org). For building prototypes, users may also download
the building prototype library package which contains 50 possible
building prototypes via the website.

Even if Scenario Builder and Prototype Builder spreadsheets
already contain input data or numbers, users can only erase these
numbers or data to get blank spreadsheets. Some tabs of ET+
spreadsheets have an excel macro function button that allows
users to erase all data within the tab. If users want to analyze their
scenarios in terms of transportation and fiscal aspects, they also
need to prepare for three “blank” standalone app tool spreadsheets.

Preparing for blank spreadsheets from used ones is the last thing
that users can choose when they cannot get blank spreadsheets. If
possible, it is better for users to download or get new blank
spreadsheets.

When users prepare for blank spreadsheets using ones with input
data, they should remove only data in input cells. Do not attempt to

remove data in the reference or output tabs and cells.

1. Load your
Prototype buildings Bullding and Site Charactaristics Bullding Square Footage M

i - ., ” o —— . " ’ "
In some tabs, - R N : 2 % i
userscan | \ : oo on -
initialize ¢ | : e —_——
spreadsheet by To enter input data for scenariio é
using a macro - planning, all excel spreadsheets that = = & & =&
functions button; users utilize in ET+ should be preparedas = = =& =
thateraseall  : “blank” spreadsheets %
datainthe © * 5 .
spreadsheet]
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Getting data for ET+ Scenario Planning

When all GIS shapefiles and excel spreadsheets are ready, users
should collect data. Since ET+ can produce scenarios at various
spatial levels — ranging from a building to a region, the scope of
collecting data for ET+ scenario planning can vary according to
the selected geometry. For example, if the spatial scope of the
target site is a neighborhood, users may collect physical,
socioeconomic, environmental datasets at the parcel level so that
users can analyze the impact of land use changes occurred by each
scenario in a comprehensive way. If users want to produce
scenarios at one parcel, users should collect data that allows users
to analyze the impact of each building use on development of a
target building. For region-level scenario planning, users collect
datasets that explains characteristics of larger areas than parcels.

For neighborhood-level scenario planning in ET+, datasets users
may look at can be summarized as follows (This is not an absolute
list of dataset users should use. If there are data better than the list
below, use them.).

Data Resources The Internet links/contents

e Provides raw data for physical and market value properties of each parcel
Assessor’s Data e Generally developed at the county level
(ex. http://assessor.slco.org/ for Salt Lake County)
e www.uli.org
¢ Includes general information on datasets for real-estate development, real-estate
surveys, reports, etc.
e www.rsmeans.com/calculator/index.asp
(paid subscription required)
o www.zillow.com
o www.zilpy.com
® www.apartments.com

General Real-estate
development

Construction Costs

Residential Rents and
Sales Prices

Commercial Rents and

. o www.loopnet.com
Sales Prices P

e http://factfinder2.census.gov/faces/nav/jsf/pages/index.xhtml
e demographic, household income, employment, etc.

Census Data

AssessorData

Experiencing problems or erroes? Please report any Hsuas b ﬁ S
i EAOSETONY Hoal Property D, Al sighis rmwer - —
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In the ET+ scenario planning, collected datasets are used to create
an attribute table for a scenario layer GIS shapefile and fill in
“input data blanks” of ET+ spreadsheets. In particular, creating
this attribute table in a scenario layer GIS shapefile is very
important in the ET+ scenario planning because it contains
existing land use data produced from external raw data resources
and is used to estimate attributes of each development type based
on painted areas. When users get parcel-level data from various
data resources, the attribute table of a scenario layer GIS shapefile
will include the following GIS attribute fields:

Attribute Fields Function Comments
OBJECTID Contains basic information ArcGlIS default fields
Shape . .

about types, length, and areas included in a GIS
Shape_Length of each GIS polygons shapefile
Shape_Area Polye P
Parcel_id Parcel identification number
Res_Units
Res_SF
Land_Val Physical and market value
I Val ies of each |
mp_Va properties of each parce Imported from
Tot_val Assessor’s data
Yr_BIt
Acres Acres of Parcels
:.éJr_;Z_I,_A:T Existing land use description of

DESCRIPTION, etc,) = S2¢h parcel

You can check these attribute fields by using the ArcGIS function
‘Open Attribute Table’ or the ArcCatalog.
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Except for attribute fields automatically generated by ArcGIS
(OBJECTID, Shape_Length, etc.), attribute field names imported
from external data resources like Assessor’s data can be different in

i the table shown in the previous page. However, it does not matter. i
i The key thing here is that users should collect appropriate datasets '
i required to operate ET+ and enter those data by adding GIS i
i attribute fields (To figure out how to edit attribute tables, please i
i check the ArcGIS tutorials or books). .
When users go through the ET Project Setup function to create a
file geodatabase, ET+ automatically generates additional GIS
attribute fields in the attribute table of the scenario layer
shapefiles. These attribute fields contains information about
existing land uses reclassified by the ET+ land use classification
scheme, numeric land use counts, and basic demographic and
economic properties of each land use reclassified in the ET+ land
use scheme. These attribute fields are generated based on data
users collected and physical properties of painted polygons. Also,
these data are sent to the ET+ Scenario Builder spreadsheet and
used to calculate outcomes of 61 indicators defined in the
‘Summary_New’ and ‘Summary_Total’ tabs of Scenario Builder
(How to codify raw land use descriptions into the ET+ land use
classification scheme and details of the ET+ land use classification
categories will be mentioned in the next section).

Table

R R |
Bascl X
EX_HU | EX_MF | EX_TH | EX_SF | EX_SF_SM | EX_SF_MD | EX_SF_LRG | EX_MH| EX_EMP | EX_RET | EX_OFF | EX_IND | EX_EDU | EX_PUB | EX_HOTEL | EX_HOTEL R | EX_AG | vrBit | EX_Mu| VAC_ACRE| DEVD_ACREN ~
1 9 0] o] 0 0 o] o] 0 9 0 9 0 q 0] v v ° o 9 O R
0 [ ] 0 ] 0 0 0 0 0 0 [] 0 0 0 0 0 [] 0 1.03358 q
i [ 0] o [} [] o o] [] [ [] [] ] [ o [ ol [] [ 0| 0841511 [
T [} [ o] 0 [] o] 0| [] [} [] [} [} [} o] [ o] 0 [} [} [} 0.37879
T [] o o] 0 [] [ o] 0| 6511792 [] 0| es1i7e2 [] o] [ o] 0 [] [] [] 0.933289)
1 [ o [ ] o o o] [] [ [] [ ] [ o [l ol [] ] 0| 083326 q
[] [] [] [ [] [] ] 0| 1.417175 [] [] [] [] [] 1417178 T.1138 [] [] [] [] 0.852024)
L] [] [] [ [] [] [ [] 19323 [] [] [] L] [] 1.9323 9.6093 [ [] [ [] L‘.&EHDE‘I
[] ] 0 0 [] ) 0 0| 1573344 0 [] [] [] 0| 1573344 78.975 0 [] [] [] 1.585307
0 [] [] 0 [] [] [ [] [] [] [] [] [] [] [] [] [ [] [] [] 0.958379)
[ [] [] [ o [] [ [] [] [] [] o [ [] [ [ [ [] [] [] 2624685
[] [ 0 0 [ [ 0 0| 5083184 | 5083184 [] [ [] 0 0 o 0 [] [] [] 0.151614)
0 [] [] 0 [] [] [ [] 0 [] 0 [] 0 [] [] [] 0 [] 0 [] 0.13209)
[] [] [] 0 [] [] 0 [] [ [] [ o [ [] [ [ [ [] [ [] 0.182587|
0 [ 0 0 [ 0 0 0 | 86.473685 0 | 86.473685 [] 0 0 0 0 0 [] [ [ 0.311601
S [] 0| 0.965554 o 0 0.965554 [] 0 [] 0 o 0 [] [ [ [ [] [] [] 0.727518,
Q [] [] [ [] [] 0 [] [] Q [] Q [] Q o [ Q Q [] 0.412231)
0 [ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0| 2083575 q
in 3 0] 0] 0 0 0] 0] 0 [J 0 [J 0 [J 0] | o] 0 0 0| 1.099634 0
@ 2 2 I 2 i 2 I 2 2 2 2 2 Z 2 2 ol oo -
i n ] L,
"o L+ 1 [E]2 | 0out of 418 Selected)

| Baseline <ACTIVE>

Existing land use description from external parcel-level data resources (especially,
L—» parcel data from Assessor’s data) will be automatically reclassified through the ET

Project Setup function. These generated fields are also automatically added to the

attribute table of each scenario layer shapefile.
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STEP 3: Inputting Data

When you finish collecting and cleaning up data, the next step is to
enter these data into input cells and tabs within the ET+ excel
spreadsheet. Particularly, in this step, users should enter their
input data to fill in blanks within the ET+ Scenario Builder and
Prototype Builder.

In fact, collecting and cleaning up data from external resources
require users to spend a lot of time and efforts. Fortunately, when
all input data are ready, filling in input blanks may be very easy
because names of input cells and tabs are very straightforward.
Also, some of input cells and tabs can be automatically filled in by
importing data from other ET+ excel spreadsheet.

Inputting Data in the ET+ Scenario Builder

As we already learned in the previous chapter, the ET+
spreadsheets aggregate all input cells into four tabs. Therefore,
users easily input the data. Also, when all input data are entered,
they serve as baseline data to produce results of 61 scenario
indicators. The figure below shows how each tab relates to one
another.

~ Input Tabs

- ET+ SCENARIO SPREADSHEET

1
Project Info |

— Output Tabs

« Project Location

« Existing Conditions
: Incomes/ Monthly Housing Costs

« Economic Assumptions

« Environmental Assumptions

e —

 Household/Population Assumptions.
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Scenario :
Spreadsheet Tab 1

Building Inputs
« Importing the building prototype
data from the Scenario Spreadsheet
tabn the Prototype Builder

© Development Type Names
© Block Size

« Street Characteristics

« Net Land Reduction

« Construction Costs

Dev. Type Streets

Painting

each development type
« Avg. Density by Housing Type

« Avg. Density by Employment Type
« Land Use Composition (%)

« Population Factors

Dev. Type
Building Mix

« Mixing Building Prototype Ratios by

Abandonment

« Comparable Values per Acre per
Unit/lob

« Demolition Costs

areas{scenarios)

r Reference Tabs

™1 Physical Attributes
: Lot, Parking, Street, Land, Density
« Economic Attributes
+ Employment, Financial etc.
« Sustainability Attributes
« Housing Attribute:

—

r#| Dev. Type Attributes

ET+ GIS Extension -

€T+ Scenario Layers i
(GIS Shape File) 3

Proximity
« Housing Units and Jobs within Buffer
(Buffer Distance: User-input Data)

HH Travel Model
o Probability of vMT
« Variables and coefficients for estimating

etc.

Existing PEnergy Coefficients

Energy and Carbon

* Residential/Commercial Energy Use * Residential Energy Coefficients

* Carbon Emissions * Commercial Energy Coefficients
Metro CDD & HDD

|

Existing Land Use.

Walk/Bike/Vehicle/Transit Trips in the
target site.

* Cooling Degree days, Heating Degree.
Days, Avg. Temperature, Precipitation

« Existing Land Properties
> = Housing Mix

* Existing Employment
= Existing Population in the project

Mean by Metropolitan Statistical
Travel App Link MsA)
* MXD Travel App Inputs for Existing and

Scenarios in the target site ik

« Existing acres/saft by each land use

scenarios

Existing %
Developed Area

« Changes in acres/saqft for each land use by

Fiscal Impact Tool

(FIT) Data Link "

= Analyzing the full impact of each scenarios T
- Population/ Employment '

- Infrastructure Costs 0
H

}

’

- Project Value
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As we already know, the ET+ Scenario Builder has four input tabs
— ‘Project Info’, ‘Building Inputs’, ‘Dev. Type Streets’, and ‘Dev.
Type Building Mix’ tabs. When users start inputting data in the
Scenario Builder, they first enter data in the ‘Project Info’ tab.

The ‘Project Info’ tab consists of several tables that allow users to
set up their scenario planning assumptions in terms of physical,
socioeconomic, and environmental aspects of the target site. At the
top of the tab, users first define the Metropolitan Statistical Area
(MSA) to which the target site belongs. The tables coming after the
project location table allows users to establish assumptions of
their scenarios in term of the following aspects.

Tables Categories

Setting up avg. unit size, hh size, gross sq. ft. per resident, max. hh size,

Household/Population Assumptions
and vacancy rate

Existing avg. household incomes Setting up average household incomes by housing types
Existing avg. monthly housing costs | Monthly housing costs for rental or mortgaging housing types
Wage Estimator/Envision Wage Annual payroll, number of paid employees, and avg. wage by industries
Affordability Standards Setting up max. housing expenditures
Single Family Lot Size Assumptions Defining average lot size by housing types
Student Generation Rates Number of students generated by school levels based on housing density
Property Tax Annual property tax rates by residential and commercial
Sales Tax Annual sales tax revenues per retail sq. ft.

Costs of new roads, streetscape, sewerage, utilities above ground, and
New Infrastructure Costs .

water lines
Electrical Energy Fuel Mix CO2 per million BTU by different energy resources (Coal, Fuel, etc.)
Energy Costs Costs per 1,000 BTU by residential and commercial
Landscaping Water Consumption Water per sq. ft. of lawn area / Max. watered lawn area
Internal Water Consumption Average gallon of water per day by building types and uses
Waste Water Production Average gallon of waste water per day by building types and uses
Solid Waste Production Average |Ib. of solid waste per day by building types and uses
Abandoned Structure Value Average abandoned structure value (units/acre, value/acre) by land uses

| Selecting the MSA which the target
site belongs to

reration Nstes g 0

Salect Project Location (o

;MUM}S&:. | mlmsn: I Rodident ”l - i | wumm _s« ----- Sewnmariel | Sconaiio 1

o B i st remes B Rl ‘ » Inputting baseline information of
3 :Eil » the target site. (It can be obtained
P e ———> .
e from various sources.)

Existing Average Monthly Housing
Costs [Rent or Martgage)

< Propact pafo A BUIING INpULE ™~ DM Trps Strests  Dav Typs Bukieg i Doy Type Mtbutes  JFTSmITe TP e T T T . T |
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The ‘Building Inputs’ tab includes a range of properties for each
prototype buildings. ET+ can load up to 50 different building
prototypes. Building prototype data can be obtained from the
individual Prototype Builder excel spreadsheet files that contains
information of each building prototype. Properties of each
building prototype are summarized into one row of the ‘Building
Inputs’ tabs.

Loading up to 50 Showing 31 properties of the building prototype from the Prototype Builder
building prototypes (Building and Site Characteristics, Land Use Mix (%), Housing Type, etc.)
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—» Input cells for properties of building prototypes (automatically added)

Actually, all data in this tab comes from the ET+ Prototype Builder.
It means that users can load individual building prototypes. To
load up individual building prototypes, click the ‘Load Buildings’
at the left top of the tab.

= E ] E I F [ © H i J
&
1. Load your
Click ‘Prototype buildings Building and Site Characteristics
: 5 || Buddings
LotSize (59 . Buldinglet © Landscaping Parkinglor  Height  Floor frea &
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4 i
5 2
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7 4
8 5
£l 6
10 7
] 8
2 3
13 [
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5 [
17 "
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13 ®
20 7
21 [
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23 20
24 21
25 22
26 23
27 2
8 5
29 2
20 27
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You can see another window pop up. Select your building
prototype Excel spreadsheet file and click ‘Open.’

F3 &
» Computer b data drive (D) b_ET=_Usér Manual - Sample Data b = f:&7 ) Swarch 5 -]
Organize = Newfolder -
[] Microscft Excel bl £d
Ezze Datogdb
* Favorites Catalyti
B Deskiop & can
1 Downlasds ET- Scenario Spreadsheet Old
4 Recent Places Meadowbrock.gdb
Meadowbrook Scanarios.gdb
ROTModel_Old
Sample Dats .
= @)
| Building Prototyper ROL Model BETA 32 061313 TR 1120 A Microsatt Bxcel M £61 rra »
O] ET_Scanaria_Spreadsheet 3.2 BETA 070813 PN Microsaft Excel M L2ILKE CI k |
™ Computer ] ET_Scenario_Spreadsheet_v3.2_BETA_070813_for Meadowbrook SAPM  Microsaft Excel M, 1218 KB ICK!
&, tabehuds (G}
s deta diive (D3]
= Remaustle Ditk
5 W0EREE36 (\\fous
3% cmp (FOUNTA
i Metwork
8 ARCHWEEZLD
= BENSON
™ BscoTT
% BUCHERT -1
o
File name: Building_ Prototyper ROL Model_BETA_3.2 061313 ' '] !\n {
= —>

Click!

Then, all data in the “Scenario Spreadsheet’ tab of your Prototype
Builder Excel file start integrating into the ET+ scenario
spreadsheet Excel file. After integration, you can see that your
building prototype data is added to the ‘Building Inputs’ tab of the

scenario spreadsheet.

“ET+ Scenario Spreadsheet”

04—
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A new
building
Prototype
Is added.
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In the ‘Development Type Streets’ tab, various street properties by
each development type — such as block size, physical
characteristics of streets, net land reductions to buildable land
from public space, construction costs, and so on — are included.
Each property can be determined by using the national averages or
the local averages, but users can also customize them based on
their target values for scenarios.

9 properties for the streets of each
development type

v ! i
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The following table shows detailed physical/environmental/fiscal
properties of streets and blocks where users should input their
data.

Properties Input Cells

Development Type Users define their own development type names for
Names scenario planning.

Two average block widths by different development
types

Number of drive lanes, drive lane width, on-street
Street parking width, bike land/sidewalk width, total
Characteristics landscaping width, and cul-de-sac as percent of all
intersections

Block Size

Net Land Reductions
to Buildable Land Net land reductions for civic and park uses
from Public Space

Construction Costs Percentage of publicly financed roads
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In the ‘Development Type Building Mix (Dev Type Building Mix)’
tab, you can adjust the extent to which you like to mix prototype
buildings. In the tab, you can define up to 50 different develop-
ment types. When you press the buttons such as * [1]/z] " and ‘[+/,
you can see hidden columns that shows properties of each
development type. Data such as housing units per gross acre,
average density by housing type, jobs per gross acre, average
density by employment type, Land Use Composition (%), and
Mixed Use Score (Entropy) are automatically calculated or
imported from other tabs — the Development Type Streets,
Building Inputs, and Development Type Attributes tabs.

Users only input values in the Population Factors columns — such
as Abandonment Rate, Population Production Factor, and
Redevelopment Rate (%). For example, users can set up the
redevelopment rate (%) based on their scenario target goal (100%
in general).

When you press the buttons such as ‘(1] 2]’, you can change the

i spreadsheet view (| 1] for a compact v c%,, nd 2 for an expanded :

view). When you press ‘[+]’, you can see more hidden data related
to the column with that icon.

+ ?I

T ﬁ\owing hidden columns (Reviewing various

3. Creats your Dev |

e input data imported from other tabs)l §

iy

3232272233322 7722333723 3323332332382
fsssssss;;g;{ssiss:sssssissssﬁzizzgzj :

éisiiaﬁs;;;;issssssssssssss:::{;{{{{i

Eﬁﬂﬁﬁﬂﬁiﬂﬁ!ﬂﬁ!ﬂﬁ!ﬂﬁ!ﬂi!ﬂi!ﬂﬁiﬂiﬁﬂiﬂj _-

| e

Development Type
Names (Imported from
the ‘Dev Type Streets’
tab, up to 50 types)

Input cells (Red) and output cells (white, purple, and
— dark red): data are imported from other tabs such as
the Dev Attribute, Building Inputs, and Dev Type Streets
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On the right side of the spreadsheet, you can set up ratios of each
building prototype that is included in each development type. You
can list up to 50 building prototypes imported from the ‘Building
Inputs’ tab. The sum of building prototype ratios is 100%, which
can be checked in the ‘Building Check’ column.

Showing a list of building prototypes loaded in the
scenario spreadsheet
- enters ‘zero (0)’ values for the blanks

i + + + B
| q v : £y an 3

3, Creats your Dev Thpes by mixing Frototype Bulldings

: Developmest Typo Name

g
sy | <l Mived Use
Zfl Buiding

Covcr Betcing| rowa Acny| Prosy

Input cells for setting up ratios of building prototypes

combined in each development type

: shown as a percentage of each building prototype

: Users can check the sum of mixing ratios of building
prototype for each development type through the
‘Building Check column in the left of this work area.

: They are used as “basic units of analysis” in calculating

: / outcomes of each scenario \

When users finish inputting data, the ET+ Scenario Builder
summarizes all properties of each development type in the ‘Dev.
Type Attributes’ tab. When users create a file geodatabase, all data
in this tab are exported to the attribute table called
‘DEVELOPMENT_TYPE_ATTRIBUTES.

JRFIEFEGREIARAGRIRATRATIIIRIIFIIFAIRE

i
i

ITp— Painary [ —— - { | vy sartace et m

43
f
1
i
i

88

SEEESTTEETVIEREE I |

SEZEEESEEESEEEEEEEEEE 'L

SFREIFRAAFRRAITAETT

1DE§§VE§§TE§§i“§55‘E§3
Reszarszarszarszaness |
RESFRESTFRESTRRSY

T SEELEEEELE
|

3 Alkinput and output data are summarized h
» economic,[social, and environmental-aspe

~
EE

terms;of p%:\ysicé
dey it type. &

-

5??i5??ﬂEﬁ?ﬂ57?ﬂ5§;DE§E§E§??E§??E§§?E§§?EE§?

QU
0O

BEEREEARERARAGIRAGIEOONS

(o]
seasa{Rre
o
O
3
o
e

sssssssraessasssnsesses

EEEEEEEREEELEE ]

§§§§§§§§§§§§§§§§§§§§%
)

RIRARRFARIRARAFARARS

AR AR IR AT IR RFRTATRAAFRRAITAITTARIT T

RRSFARIRARETIRIGARRGT




ENVISION TOMORROW PLUS USER MANUAL

Although many output cells are included, the ‘Proximity’ tab can
be considered as an input tab. However, input data in this tab can
be generated through the ET+ tool ‘Proximity Summary’, and
users cannot enter input data before operating ET+ and painting

c D 3 F & [ 1 [ L W N v
Butter Existing Scenario 1 Scenario 2 Scenario 3 Seenario 4 Scenario §

Amaenity Layer New Heuts N g E amg N [
. Distance |pousmguos| s | VPSR e MRS i |MOERER ) e | NI ] e | MO e
[ — T = = = = = =
€
H
13
o —3
i Percent within Buffer
el Bt Existing Scenario 1 Scenario 2 Scenario 3

er
Amenity Layer "
i Distance | oung usns | st \'"_:2'”; New ks New Jobt New ok
4 v .. | Projectinfo Building Inputs Dev Type Streets Dev Type Building Mix Proximity SCEMARIO1T .. ® : [{] v

Although it may not be input data users actually enter to operate
ET+ and produce scenarios, two link tabs — Travel App Link and
Fiscal Impact Tool (FIT) Link tabs — serve as baseline data for the
three ET+ standalone app tools. When users finish producing
scenarios in ET+, some of input and output data in the Scenario
Builder are exported to these three tools. These data can be
imported in these standalone tools by using an excel macro button.

Users can import or clear data from the Scenario Builder
by using buttons with excel macro functions on them.

H

< D
LOCAL INPUTS & ASSUMPTIONS

LOAD SCENARIO INPUTS.

s e R R B B R

DataEnry TaxOutput CostvioduleOutput SummaryOutput @® 4] 0
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Inputting Data in the ET+ Prototype Builder

Before you get started with the Prototype Builder spreadsheet, the
first thing is to collect information related to the building
prototype you want to create. As a site-specific tool, the prototype
builder requires the following data as basic and place-specific
parameters:

e Zoning Regulations
v' Height limits
v Floor area ratio(FAR) limits
v' Landscaping and set-back requirement
v' Parking requirements
e Development Assumptions
v’ Construction cost/square foot
v' Property acquisition costs
v Average rents
v’ Average sales prices

Actually, when you create scenarios using ET+, you may need
multiple building prototypes. However, the Prototype Builder
spreadsheet can contain data for only one building prototype.
Therefore, you need to keep the original Prototype Builder file as it
is and save that template under a new file name for the building
prototype you want to work on. Therefore, click ‘Save As’ in the
File menu, rename and save it.

While creating various building prototypes, you will have multiple
Microsoft Excel spreadsheet files. In order to manage these file
properly, creating a new folder and saving these files there are
highly recommended.

(] Save As

@Qi{ + Building Prototypes

» Creating a new folder

Orgenize »  Mew folder

[&] Microsof ft Excel e

't Favorites
Bl Desktop
& Downloads

%] Recent Places

3 Libraries
[Z| Documents
& Music
&) Pictures

B videos

File namdl  Building Prototype_Mixed-use

Name your file

[F] Save Thumbnail

~ Hide Folders

Tags: Add atag

Title: Add a title

= > & | Click!

75| Page



ENVISION TOMORROW PLUS USER MANUAL

You are now ready to fill in every blank in the Prototype Builder
spreadsheet. As we already learned in the previous chapter, the
ET+ Prototype Builder also has four input tabs — Physical Input,
Basic and Advanced Financial, and Gap Financing Options tabs.
However, the main difference between the Scenario Builder and
Prototype Builder input tabs is that the input tabs in the Prototype
Builder contain the ‘Dashboard’ at the top of the tab which
explains the performance of the building prototype.

As mentioned in the previous step, data can be obtained from
various data sources produced by federal, state, and local
governments or private data companies. Users should enter input
data in the four input tabs and keep repeating this process until
they create multiple building prototypes fitting well into your
scenarios. The important thing in producing building prototypes is
that all building prototypes should follow zoning and building
regulations in advance.

Now, let’s begin with the ‘Physical Input’ tab. The ‘Physical Input’
tabs consist of nine tables that include physical properties of the
building prototype users want to create. By using data like
Assessor’s data, users should define the physical characteristics of
the building prototype. Like the Scenario Builder, all input cell and
tab names are very clear to understand. The following table shows
detailed list of input data users should collect and enter.

Tables Input Cells

Building Name, location, site area, site net-to-gross ratio, landscape
area, building height(stories), Under-built

Max. FAR, Max. Residential Density & percentages of allowed
FAR/Residential density used

Site Inputs

FAR & Density Checks

Building Uses Mixing the ratios of building uses (ex. residential, commercial, office...)
Residential Unit Size Estimator Avg. unit size and % of units in building by housing type
Residential Unit Size (avg. sq. ft) user-defined average residential unit size across housing types

The average unit size of the residential and/or affordable residential
units. The gross numbers are inputs; the net are outputs (assuming the
efficiency percentages in the “Advanced Financial” tab). The average
gross square footage per employee for retail, office, industrial, public
and other uses.

Parking spaces per dwelling unit, room or 1,000 sq. ft of commercial
uses

Selecting parking types and setting up the number of levels for each
parking type

Selecting parking space layout (Suburban perpendicular/ Urban
perpendicular/Structured/Mechanical/Custom)

Gross sq. ft per employee by sector
(average)

Parking Spaces
Parking Type

Parking Layout
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. Physical Inputs

® Site Inputs

20 |Building name Mixed-Use Building

21 | Project City/State | Your City, USA

2 | Site area | AR DS
3 1.0ffaeres

24 | Site netto-gross ratic 1003 e oerzenze

28 Lansscapes Area I 14

28 | Adcitional landscaping or cpen space

27 Building baight (stories) N

28 |Under-buils

28

4 FAR B Density Checks Il

31 |Maximurm FAR (if applicabie)
32 |Percent of Allowed FAR Used

33 | Maximum residential density (if applicable)
34 | Percent of Allowed Density Used

s

5o Building Uses Il

a7 Muttitaminy e
25 | Residential i Rente)

s 209

40 |Retal B 209

41 | Office 0]

42 |Indusirial 04

48 | Commarcial Pading i o4
47 [ Total {Check) 1004

Although the ‘Physical Output’ tab is not an input tab, it allows
users to understand what physical properties the building
prototype they create look like. The ‘Physical Output’ tab estimates
physical properties of the building prototype in terms of the
following aspects. This output tab is also used to analyze the
physical performance of the building prototype.

Output Tables Output Cells

Building Footprint, Landscaping or open space,
Site-level Outputs Parking area next to building, unused or flexible

space, usable building total

Square Footage by use (Gross sg. ft, net sq. ft,
Land Use Output Total dwelling units or rooms of hotels, total jobs

generated, dwelling unit per acre, jobs per acre)

Parking spaces per 1,000 sqg. ft of development,
Parking Outputs the number of parking spaces by land uses, the

number of parking spaces by type.

1g Ste-Level Outpute

18

20 |Bulding footprint 25,652 | szuare fent
21 |Landscaping or open space -
22 |Parking area nexd to buiding 11,705
23 |Unused or flexible space 6,303 |
24 |Useable bulding 1otal 65435
25

Land U: ts
- se Outpu!

Total Dweling Unis or

> Square Footage by Use Gross Square Feet l Net Square Fee! ‘Holeihotel Roome

Total Jobs. Dfacre Jobsiacre

28 Residential 46,505 | 39,529 | 43 | 430 |
29 |Retai 1626 | 9,882 9 | 9.3
30 |Office: .

31 | Industrisl

32 Publc

33 |Educatonal

34 | Hotevdote!

35 | Commercial Parking = . =
38 | intarmai Parking 304 8,304 |

37 Totsl 66,435 57,716 43 | 9 430 | 9.3
38

3o Parking Outputs

40 |Parking spaces per 1,000 370! | 187 ]
41
42 Parking Spaces by Land Use Spaces Regured ~ Parking Ares

43 Maret-Rate Resaental < 13,984] st

44 |Retal z 6,046|s1
45 |Office ofst
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In the ‘Basic Financial’ input tab, users enter input data about
construction costs, subsidy, parking costs, or affordability
assumptions. The detailed input data are as follows:

Basic Financial Tables Input Cells

The construction costs per square foot. Includes core, shell and tenant
improvements. Does not include parking (these costs are covered in the
'Parking' tab). Depending on use and level of finish, could range from
under $90 to $200+ per sf.

Land/Site Cost Land acquisition cost ($/square foot)

The amount(S) of test subsidy to quickly assess the subsidy needed to

Construction Costs Per Square Foot
or Per Space (Core, Shell and
Improvements)

Subsidy . .
make a project pencil
Affordable Rent Target Area Median Income (AMI) and percent of AMI
Rent S per sq. ft and monthly parking cost ($) by rental housing types
Residential Rent Estimator (studio/1 bedroom/2 bedrooms/3 bedrooms/4+ bedrooms/affordable
housing)
Residential Rent monthly rent per square foot plus parking cost per month
Residential Sales Price (owner) Sales price per square foot
Commercial Rent per sq. ft the annual, daily (hotel), or hourly(commercial) rent (S) per square foot
Parking Cost per space the amount of money($) by parking types.
- Advanced Financial Inputs
10 Building Efficiency
20 Gross to Net Square Footage {% Rentable) Y Notes/Data Source
100% will auiomatically be used
Residential 85% for single family, duplex or
21 | townhome buildings.
22 HotelMotel B5%
23 Commercial Parking [ 95%
24 Retail 8%
25 Office | 85%
26 Industrial B5%|
27 | Public 5%
28 i
29 Occupancy Rate (%) Rate in Year 1 Long-Term Rate Motes/Data Source
30 Residential 80% 95%
31 HotelMotel | 75% | Avarage daily cocupancy
32 Retail 95%| 95%
33 Office | 95% 95%
34 Industrial | 95% 95%
35 | Commercial Parking 708 Average caily cocupancy
36 Public 95%
a7 Al
3g Pre Development Costs Notes/Data Source
39 Due diligence s — |Enter manually i agplicable
40 Land carmy (% of raw land cost) | 5.0% |Expert interviews.
41 Land entiiement /iegal fees (% raw land) | 2.0% | Expert interviews
42 Professional fees (3 of hard costs) | 5.0% | Expest interviews

43

Unlike the other input tab, this tab also includes an output table,
“Basic Financial Output” so that users can immediately figure out
the basic fiscal performance of the building prototype. By
calculating hard costs such as building construction and parking
construction costs, this table summarizes the total costs of
development of the building prototype.

- Basic Financial Inputs

70 Basic Financial Qutputs

71 |Building Construction (Hard Costs) s (8,719,610)
72 Parking Constucton (Hard Costs) 18 (773,859)
73 |Total Project Costs 1 $ {11,629,522)
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Input data in the ‘Advanced Financial’ input tab are closely related
to more in-depth fiscal assumptions such as building efficiency,
financial targets, and so on. Therefore, most of input data in this
tab requires users to define their fiscal assumptions for
development of the building prototype. Detailed input data in this
tab can be summarized as follows:

Advanced Financial

Tables Input Cells

Gross to net square footage (percentage of the
amount of space that is rentable)

Occupancy Rate(%) Setting up occupancy ratios by building uses

Setting up the target amount of due diligence, land
carry (% of raw land cost), Land entitlement/legal
fees, and percentage of professional costs

Estimating demolition costs, site development costs,
Development costs land brownfield remediation costs, and additional
infrastructure enhancement

Setting up impact fees, building permit fees, taxes and
insurances during construction, developer fee,
contingency costs based on the local construction and
tax regulations

Property tax ratios and assessment rates by building
uses

Building Efficiency

Pre-development
costs

Indirect costs

Property taxes

Setting up financial stats of the building prototype

Financial Targets (used for the dashboards of the input tabs)

Financial

. setting up sales, debts, cap rates, etc.
Assumptions gup P

Setting up max. LTV, interest rate, and amortization

Primary Debt period (years) by building uses

@ Advanced Financial Inputs

19 Building Efficiency
20 Gross to Net Square Footage (% Rentable) Notes/Data Source

100% will automatically be used
85% |for single family, duplex o
townhome buildings.

Residential

22 HotelMotel | 85%
23 Commercial Parking | 95%
24 Retail | 85%
25 Office | 85%
26 Industrial |

|

27 Public

85%
85%

29 Occupancy Rate (%) Rate in Year 1 Long-Term Rate Notes/Data Source

30 Residential | 80%| 95% |
31 HotelMotel | | 5% | Average daily cooupancy
32 Retail [ 95%| 95%|
33 Office | 95%| 95% |
34 Industrial | 95%| 95% |
35 Commercial Parking [ m;ﬁ';.«m.;; Ssily comupancy
36 Public | | 95% |

ag |Pl’9 Development Costs Notes/Data Source

39 Due diligence s - |Enter manually if spplicable
40 Land carry (% of raw land cost) 5.0% | Expert interviews
41 Land entitement /legal fees (% raw land) ! 2.0% | Expert interviews
42 Professional fees (% of hard costs) | 5.0% | Expert interviews
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Based on the input data in basic/advanced financial tabs, users
can choose proper financing support tools in the ‘Gap Financing
Options’ tab. In this tab, users enter the target amount of money
($) or percentages so that they can figure out the impact of each
financing support tools on development of the building prototype
and make development of the building prototype fiscally feasible
by using several financing support options. For definitions of each
financing support tool, the Prototype Builder also provides users
with a reference tab ‘Gap Financing Definition’ next to this tab.

Leveraging Tools

Cash Flow Support - Property Tax Abatements

Listing up various
gfinancing support
options that help
make development
of the building
prototype feasible.

Property Tax Abatements

Cash Flow Support - Sales Tax Abatements

Hatel Mawt Fatail

EEEEE

§
AR
g

g
|
|

§
GEEEEE

When users select financing support options, they can determine
the target fiscal support goals and analyze feasibility of
development of the building prototype.

After experimenting with your building prototype, you will see that
inputs and outputs are summarized into one row in the scenario
spreadsheet tab. This means that all input and output data in the
Prototype Builder can be sent to the Scenario Builder to create
development types for scenario planning by mixing building
prototypes users create here.

: Outputs for Envision Tomorrow
Scenario Spreadsheet Building Square Footage Mix (%) Residential

Building Name

-
I Merea-Use Buiang a5 £ e s 4 131 58121 0% 20% o o 0% v o o8 48505 w0 1082 ao

All input and output data are summarized in a one-row table. These
data are exported to the “Building Input” tab of the Scenario
Builder, and used as baseline data for creating development types
used in painting scenarios.
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STEP 4: Opening the Data

Now that you finish preparing all ET+ components with data, one
last step before painting scenarios is to create a file geodatabase,
open it in ET+, and linking it with other ET+ components —
especially the ET+ Scenario Builder.

However, before creating a file geodatabase, we need to
understand the structure of a file geodatabase. A file geodatabase
can be defined as a “big container box” that can contains both
attribute tables imported from ET+ spreadsheets and scenario
layer shapefiles for saving painted scenarios. As shown in the
figure below, a file geodatabase is made from GIS shapefiles that
represents the physical form of the target site based on geometry
units, constraints, and subareas. Along with the ET+ Scenario
Builder, these GIS shapefiles are integrated into one single file
geodatabase through five steps of the ET Project Setup function.
When users go through the ET Project Setup function, a file
geodatabase that contains ten attribute tables and up to 7 different
scenario layer shapefiles (when choosing the hybrid cell option in
the Step 1) is created. While painting scenarios, changes in land
use patterns are visualized in each scenario layer, and scenario
planning outcomes are saved in both the Scenario Builder and the
attribute tables within a file geodatabase.

ENVISION PROJECT SETUP
| STEP 1 - Project Settings

- Selecting scale of geometry
(parcel /grid/hybrid)

- Selecting Scenario Spreadsheet file

- Setting up Coordinate System

STEP 2 - Constraints
SCENARIO LAYERS

Checking the Constraint Layer(s)

Defining Buffer Distance and Measures

Checking the slope options

(15% — 25% or over 25%)

PROJECT  PROJECT
s PARCELS AOI

PROJECT PROJECT
MAX ACRES MIN ACRES

PROJECT
GRID

File
Geodatabase
STEP 3 - Land Use
— I Writing values Providing reference
+ Selecting land use feature layer ~ when painting areas values to estimate various
+ Selecting attribute field for land use ~ ~ -— scenario outcomes

description

ATTRIBUTE TABLES

SCENARIO 1 SCENARIO 2 SCENARIO 3 SCENARIO 4 SCENARIO 5

STEP 4 - Field Map

L= ENVISION
DEVTYPE
FIELD
TRACKING

- Selecting existing condition field name
(input Parcel Field Name/Existing
Conditions Match Field)

DEVELOPMENT
TYPE
ATTRIBUTES

EXISTING
LAND USE
REFERENCE

SCENARIO
SUMMARY

TRAVEL
INPUTS

STEP 5 - Subareas

+ Selecting a subarea data layer
+ Choosing the definition field
« Adding subarea

Tracking/Calculating

various scenanc indicalors Writing values

ting data

Imperting data

Importing data

Writing values
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Constructing a New File Geodatabase! by Using the ET
Project Setup function

As another main part of ET+, the Envision Project Setup tool plays
a role in defining many preliminary options before producing
scenarios. By following steps in the tool, users can determine
various constraints or assumptions that their scenarios should
consider. Five steps of the Envision Project Setup tool are as
follows:

¢ Step 1 — Project Settings
¢ Step 2 — Constraints

e Step 3 — Land Use

e Step 4 — Field Map

e Step 5 — Subareas

Preliminary Step: Adding GIS shapefiles

Before operating the ET Project Setup function, users should add a
GIS shapefile that will be used as scenario layers. This is because
the ET Project Setup function itself cannot produce a file
geodatabase without pre-loading a GIS shapefile. Therefore, it is
very important to add these GIS shapefiles in ArcGIS.

To add GIS shapefiles, we should use the ArcGIS function ‘Add
Data.’ Click the icon ‘ [#-” at the top of the ArcGIS screen to add
data.

QO United - Acchiag — e

Edt Vew Bookmadks

Click!

&l
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Another window pops up at the center of the screen. To select GIS
shapefiles, hold the ‘Ctrl’ key and click the shapefiles to load in
ArcGIS workarea. Then, click ‘Add.’

Add Data ||

Lookin: |3 GISData e @ E-SET
Citrl J + é}
ea.shp Click!
~TAZWIObPOpAcCCs.shp
Name: Parcel_Layer.shp; SL_Streetcar_Clipped_Aerial. tif; Transit_
Show of type: | patasets, Layers and Resuts v

Your selected GIS data show up in the screen. You are now ready
to operate the ET Project function.

The site boundary shapefile and the satellite imagery data in this

example are optional. You do not necessarily prepare for these data.
The parcel-level layer shapefile is what you actually use.

L

begds [ AL Rl AL R -1 L=l IR R R by
RAMNQ il e BTN QB D ASS T By Thoecsap ThTool g -
ENVESON PAINT TOOLS x o ax B el =]
Fia S Sbwan | (0|0 B 3 J 2
i Lopers H
“‘ Aoyl | S e & 3 1T+ Sample Dati\Streetcar {1+ 1
i | [l &
Sywivst  Deveiopment H
= B Transt_Seudy_Ases 4
[=]
= (3 IIT~ Semple DatatSteetcar 1+
B S Streetcar Clpped_Aevaltd
RGE
EBRed Band
I Green: Band 2
W Band )
=
& imeie n —
TRUATY ¥ AP0 Pt
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Step 1: Project Settings

Based on GIS data you added in the preliminary step, you can now
operate the ET Project Setup function. At the top of the ArcGIS
screen, you can find the button called ‘ET Project Setup.’ Click this
button to operate the ET Project Setup.

If you do not find the ‘Envision Tomorrow’ extension tools, go to the
‘Customize — Toolbar’ menu and check if the ‘Envision Tomorrow.’
toolbar is already marked. If you cannot find the ‘Envision
Tomorrow’ toolbar in that menu, it means that you did not install

the ET+ software. Therefore, install the program and check the

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
Nes@s B x| 0 ibe 121 Sl [l T
QEE@ i e -0 K@ BEZIRSS
ENVISION PAINT TOOLS B X Table Of Contents B x
File Edit Scenanos  Subareas =88 5

) = £ Layers
= | Apply | Start Edit = £ F\ET+ Sample Data)\Streetcar ET+
£ B Parcel Layer

Symbol  Development

= B Trensit_Study_tres

]
= [ J\ET+_Sample Data\Streetcar T+
= B SL_Streetcar_Clipped Aerialtif
RGB
MERed Bandl
I Green: Band 2
MM Blue Band 3

A new window called ‘ENVISION PROJECT SETUP’ pops up at
the center of the screen. As you see the window, the ‘STEP 1:
Project Settings’ allows users to define basic project properties.
This step consists of three sub-steps. First, at the top of the
window, users first determine which file folder they want to use as
an envision project work directory and name their new envision
file geodatabase name for scenario planning. Second, in the
middle of the window, users can select scenario planning geometry
and set up the project extent. As we learned in the ‘STEP 1:
Selecting Geometry’ section, users can choose one out of the three
geometry options — parcel, grid, and hybrid cells. Third, at the
bottom of the window, users should choose the Scenario Builder
file that will be linked with the file geodatabase. Also, based on the
GIS data added in the preliminary step, the coordinate system
used in scenario planning is already set up.

84 |Page



Go to the folder
where you want

ENVISION TOMORROW PLUS USER MANUAL

ug ENVISION PROJECT SETUP

P=rEr=)

“Step 1-Project Setings _"Step 2- Constraints| *Step 3-Land Use| Step 4~ Field Map|

Step 5- Sub-Areas

1st part

Envision Project Workspace Directory:

MNew Envision File Geodatabase Name:
Envision_Project

Feature Source:

Parcels Only @ Grid Cells Only

: setting workspace
directory and the file
geodatabase name

Parcels / Grid Cell Hybrid

Lower X: |12
) Custom

Select Envision Excel File:

Data Frame Projection:
NAD_1927_StatePlane_Utah_Central_FIPS_4302

Grid Cell Size: 250 Foot US 2 n d pa rt
Select Parcel Layer: A
e LD e J SeIeFtlng the
Select the Project Extent: p | anni ng geom etry
© Current View Extent .
Upper x: |15 and the project extent

3rd part
: Selecting the
Scenario Builder

—»

spreadsheet file

To direct the envision project workspace directory, click the gray
color folder icon. Another window pops up. Go to the folder you
like to use as a workspace directory and click ‘OK.’ (You can create
a new folder by using the ‘Make New Folder’ option) In this
example, make a new folder called ‘test’, select that folder and

click ‘OK’

{
Browse For Folder

=)

Select the Envision Project Workspace Directory:

4 e Removable Disk (J;)
(201308-12) PhD for Fall 2013

1. (20130820)Research Proposal_Funding Incentive Seed Grant Program
I, (20131002)Reading Materials about Scenario Planning

> J. (20131015-18)ET+ Certificate Training Sessions
g ET+
4 || ET+_Sample Data

to create a new <«
workspace
folder
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|, ET+ Master Data Layer
‘ 1. Streetcar ET~ Example_UcfU I
!" Base_Data.gdb
| GIS Data
i MasterParcels.gdb
. Prototypes_MasterParcels
W WFH
1 Library Free Workshops_Preparations
. MasterParcels.gdb
. Materials_Data about Economic Resilience

. My Summaries

Click!

Browse For Folder

Sedect the Ervvmon Progect Workspace Drectory:

a3 CD Drave (Ge)
# o Removable Disk (X)
(201308-12) PhD for Fall 2013
(20130820 Research Proposal_Funding Incentive Seed Grant Program
(20131002)Reading Materials about Scenarno Planneng
(20131015-18)ET~ Certificate Training Sessions
ET-
# ) ET+_Sample Data
ET+ Master Data Layer
- Streetcar_ET+ Exarmple_UofU
Base_Data.gdb
g Create a new
= workspace
! Prototypes MasterParcels

i folder f.;\l

Click! -

[ conce

3.9db

Libeary Free Workshops_Preparations
MasterParcels.odb

Make New Foider
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Then, name your new envision file geodatabase. (In this example,

let’s call it ‘Envision_ Project_Test.’

should not include any spaces between words. You may use the

underscore ‘_’ as a space between words.

E In ArcGIS, it does not recognize the space. So, your file geodatabase

~
os! ENVISION PROJECT SETUP

0 e |

*Step T - Project Settings  "Step 2- Constraints

*Step 3-Land Use| Step 4-Field Map |

Step 5 - Sub-Areas

Envision Project Workspace Directory:
JWET+_Sample DataWW Streetcar_ET+ Example_UofUWTest

i : ; =

Enter your new file

Envision_Project_Test

scenario planning in

%_,geodatabase name for
I

ET+

Now, you should choose your scenario planning geometry. For a
parcel-based cell, you need to select a parcel layer, which you
already added in the Table Of Contents within ArcGIS. If you
select a grid cell, you can define the grid cell size. If you choose a
hybrid cell option, you should both select a parcel layer and define
a grid cell size. (In this example, we choose a parcel option and
select a parcel layer, which is the ‘Parcel_Layer’ GIS shapefile

added in the previous step.)

sl ENVISION PROJECT SETUP

*Step 1-Project Settings _“Step 2-Constraints| *Step 3-Land Use| Step 4- Field Map |

Step 5 - Sub-Areas
[

Envision Project Workspace Directory:
JMWET+_Sample DataW¥ Streetcar_ET+ Example_UofUWTest

MNew Envision File Geodatabase Name:
Envision_Project_Test

Feature Source: @ Parcels Only ) Grid Cells Only Parcels / Grid Cell Hybrid
Grid Cell Size: 250 Foot_US
Select Parcel Layer: l| -
Maximum Parcel Size:l l_’tu;y_Arga |

Select the Project Extent:
@ Current View Extent

Upper X: |1897318.07547283| Upper Y: |8

Parcel Layer Extent

Casio Lower X: |1882400.24267527| Lower Y:
ustom

Select Envision Excel File:

Data Frame Projection:
NAD_1927_StatePlane_Utah_Central_FIPS_4302

o | ) o |

Choose a planning
geometry option

For a parcel cell, a
parcel layer should be
defined here.
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Based on GIS shapefiles added in ArcGIS, you can choose the
project extent. There are three options you can use for the project
extent — the current view extent that allows you to set up the
project extent based on the current ArcGIS view, the parcel layer
extent that decides the project extent based on the scope of a
parcel layer shapefile, and the custom option that users define the
project extent by inputting x- and y-axis coordinates. (In this
example, select the current view extent for your convenience.)

Select the Project Extent:
@ Current Vigw Extent
Parcel Laykr Extent Upper X: |1897318.07547283| Upper Y: |889089.218894168
et Lower X: [1882400.24267527| Lower Y: 879573.94637973
ustom
o)
Click!

The last thing in this step is to select the Scenario Builder file
where the data are imported to create attribute tables and that is
linked with a file geodatabase throughout operation of ET+. When
you click the folder-shaped icon on the right, ET+ asks you to
select the Scenario Builder spreadsheet file you want to use. Go to

the folder where the Scenario Builder file exists, click it, and hit
“OK.”

55 Select an Emvision Excel File [===)
@Q.I » Computer b Removable Disk (5] » ET+ SampleData » Streetcar ET+ Example Uofl » v | 49 | [ Seorch Streetcar_£7- Eample... P
55 ENVISION PROJECT SETUP Organize > Newfolder -0 e
“Step 1-ProjectSettings Slep 2- Conslrainis| *Step 3 . Recent Places * Name Date modified Type .
Step 5 - Sub-Areas |\ Base Data.gdb fo
= Lwl:;anes IS Data
Envision Project Workspace Directory: i Documents MasterParcels.gdb
JWET+ Datati: ET+E Uoful o M Prototypes_MasterParcels
2 - e T = Pictures Test
I Vid
Mew Envision File Geodatabase Name: B Ve WEH
ci . ) ET_FIT_BETAx 3,641 KB
Envision_Project_Test o Homegroup 4 B eT | st
F |
E (2] ET_Scenario_ 32 els WithDataxlsm  2013-10-10 271 9:.. Microsoft Excel M 1,251 KBI
Feature Source: | @ Parcels Only Grid Cells | | 1% Computer
& os(cy SR o
Grid Cell Size: 250| Foot Lf| < HPRECOVERY(D:
s DATA(F)
Select Parcel Layer:  Parcel_Layer o copive (G) Select a scenario builder file
o Removable Disk (I
Maximum Parcel Size: 10 Acre(s) =
Select the Project Extent: File name: ET_Scenario, V32 Is_WithData « [ Excel Files (" ads, "l "adsm) v |
il g . 3.2 A
@ Current View Extent m Cancel ]
x: |19002 —
Parcel Layer Extent LPEC; — ———
Lower X: (189413 9| Lower Y: |887499.119854443 2
Custom b . = :S\
“ ‘ Click!
Select Envision Excel File: _/3\\ / /
) - %
Data Frame Projection: Click!
NAD_1927_StatePlane_Utah_Central_FIPS_4302

87| Page



ENVISION TOMORROW PLUS USER MANUAL

However, while loading a scenario builder spreadsheet file, you see
a message about whether you want to update the spreadsheet or
not. In this case, click ‘Don’t update.” This is because we do not
create any file geodatabase yet, and it is unnecessary to update this
spreadsheet without creating a file geodatabase and linking them
together.

" Microsoft Excel l ==

‘This workbook contains knks to ofher dats sources.

1f you update the inks, Excel wil attemp! 1o retrieve the latest data.
B\ <1 ou dorit update the Inks, Excel vl use the erevious formaen.,

Mate that data o acoess and harmfil actions. Do not update the bnks if you da nat rust the source of this werkbaok.

[

Click!
Then, you will see the scenario builder spreadsheet file is selected,
and the ‘STEP 1: Project Settings’ is done. Click ‘Next’ to go to the
next step — the ‘STEP 2: Constraints.’

.
a5l ENVISION PROJECT SETUP E=E

*Step 1-Project Settings "Step 2- Constraints | *Step 3-Land Use ‘ Step 4 - Field Map I

Step 5 - Sub-Areas

Envision Project Workspace Directory:

J:WET+_Sample DataWStreetcar ET+ Example_UofUW Test

New Envision File Geodatabase Name:
Envision_Project_Test

Feature Source: @ Parcels Only () Grid Cells Only () Parcels / Grid Cell Hybrid
Grid Cell Size: 250| Foot_US
Select Parcel Layer: Parcel_Layer B
Maximum Parcel Size: 10 Acre(s)

Select the Project Extent:

© Current View Extent

: |1900263.79020594 : |891405.36985444
) Bl Lnyeir Exienit Upper X: [1900263.79020594| Upper Y: |891405.369854443

= Lower X: |1894139.658261498| Lower Y: |887499.118854443
_) Custom

Select Envision Excel File:
JWET+_Sample DataWStreetcar_ET+ Example_UofU E ’

Data Frame Projection:
NAD_1927_StatePlane_Utah_Central_FIPS_4302 E

Click!
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The step 2 also allows users
to make their scenario
planning close to the reality
by limiting development
based on slope and elevation
of the target site.
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Step 2: Constraints

In the step 2, users can check constraints layers for scenario
planning in ET+. Constraints are defined as the geographic
conditions that can limit future land use change or development.
To consider these constraints in ET+ scenario planning, users
should prepare for constraints GIS shapefiles before operating the
ET Project Setup function.

As shown below, ET+ automatically recognizes GIS shapefiles
currently added in the Table Of Contents window in ArcGIS and
show them in this step so that users can check constraints layers.
Also, users can define buffer distances from each constraints layer.

At the bottom of the window, users can limit development of basic
unit cells by setting up slope. For example, if users set up 15-25%
slope constraint, this means that any parcels or unit cells whose
slope is between 15 and 25% will not be allowed to develop in
scenarios.

e

*Step 2- Constraints  * Step 3 -Land Use I Step 4 - Field Map |

( ! ENVISION PROJECT SETUP

*Sitep T-ijlectSemhgsI

Step 5 - Sub-Areas I

Check All Layers

Uncheck All Layers

Check the Constraint Layer(s)

Transit_Study_Area 0 Miles v

Users can select GIS shapefiles as their constraints
layers define a buffer distance measure unit and a
buffer distance. (In this example, we skip this step
because the target site does not have any
constraints such as a river. transit lines. etc.)

Slope:

Digital Elevation Model (DEM) Grid:

Output Grid Cell Size: 10

™ Previous Next
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Step 3: Land Use

The step 3 allows users to reclassify existing land use descriptions
into the ET+ land use classification scheme and establish
assumptions about development status of each existing land use —
developed or vacant.

As we briefly learned in the previous sections, ET+ has its own
land use reclassification scheme. When you collect raw parcel-
level data from Assessor’s data, it also includes one column that
briefly explains existing land use description. In this step, when
users select the land use feature layer inputs (which is your
scenario layer GIS shapefile) in the ET Project Setup, ET+
automatically recognize the existing land use description. Also,
ET+ ask you to define two main issues — what ET+ land use
reclassification category each existing land use description belongs
to and whether each existing land use is assumed as developed or
vacant.

When you go through this step, ET+ will add one important GIS
field called “EX_LU” inside the attribute table of each scenario
layer shapefile. In ET+, existing land use description can be
reclassified into 16 “EX_LU” categories. The following table shows
these 16 “EX_LU” categories and definitions.

Existing Land Use Classification ET+ “EX_LU” GIS Name
Mixed-use MU
Multifamily MF
Townhouse TH
Single Family — Small Lot SF_SM
Single Family — Conventional Lot SF_MD
Single Family — Large Lot SF_LRG
Mobile Home MH
Retail RET
Office OFF
Industrial IND
Public / Civic PUB
Educational EDU
Hotel / Hospitality HOTEL
Utilities / Infrastructure UTIL
Agricultural AG
Open Space (0N
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Also, based on this “EX_LU” classification scheme and existing
condition data within the original scenario layer GIS shapefile,
ET+ also creates numeric land use fields inside the attribute table
of each scenario layer shapefile through the ET Project Setup
function. All GIS field names in this numeric land use scheme
begin with “EX_”, and their land use counts and numbers are
imported from the ET+ Scenario Builder. GIS field names and unit
types that match these GIS fields are as follows:

Unit Type GIS Field Name

(Double Format)
Population EX_POP
Housing Units EX_HU
Jobs EX_EMP
Multifamily EX_MF
Townhouse EX_TH
Single Family EX_SF
Single Family — Small Lot EX_SF_SM
Single Family — Conventional Lot EX_SF_MD
Single Family — Large Lot EX_SF_LRG
Mobile Home EX_MH
Retail EX_RET
Office EX_OFF
Industrial EX_IND
Public / Civic EX_PUB
Educational EX_EDU
Hotel / Hospitality EX_HOTEL
Hotel Rooms EX_HOTEL_RM

Now, let’s go through the step 3. First, click the ‘Land Use Feature
Layer Inputs’ button. Then, you will see menus — Feature Layer
and Attribute Field. In this example, select a ‘parcel layer’
shapefile and the attribute field.

*Step 1- Project Settings I *Step 2 - Constraints || * Step 3-Land Use Step 4 - Field Map
Step 5 - Sub-Areas

ﬁ Land Use Feature Layer Inputs: v‘ ‘? Set ~ 0 Clear ~
L e s T
Cl=__ FeatureLayer
I'
Parcel_Layer Tl leveloped Vacant
| s Attribute Field: i
Select the Land Use Attribute Field [+] i
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The following screenshot shows up. In this example, you cannot
select the attribute field because the original scenario layer
shapefile does not include the land use description field. However,
when you have a land use description field within the shapefile,
you will see a list of land use descriptions shown in the right figure
and choose development status. If you set up ‘TRUE’ in the
‘Vacant’ column, ET+ assumes that land areas designated are
considered as vacant land. If you set up “TRUE’ in the ‘Developed’
column, ET+ assumes that all land areas designated as this
category are considered as developed land. If you do not put any
‘TRUE’ mark in both, this means that land areas designated as this
category are redeveloped in scenarios.

-
o5l ENVISION PROJECT SETUP

(ol B ]

Step 5 - Sub-Areas

“Siep 1 - Project Settings | *Step 2 - Constraints W’ Step 3-Land Use Step 4 - Freld Map

“Nep | -Propect Sedtings | “Step 2- Consvamts || *Swp 3-Land Use  Step ¥ - Field Map

Swp 5 SubAress

% Land Use Feature Layer Inputs: = 3 Set ~ 0 Clear =

Check the Development Potential for each Land Use:

55: Land Use Faature Layw Inputy: » ’,\ St v

0 Claar »

Check the Development Potentusl for each Land Use

Land Use

G EX_LUGIS NAME
Description

Developed Vacant 1

Unoerdevekiged
Voarehouse and Stora.
! Relnl
| Rt
| ! instratann
Mised Use
Reguentil

Devaloped

Listz\g up
land use
description
from the

original shape-
file

Matching with
the ‘EX_LU’
classification
scheme

¥ Previous Next By

When you finish matching land use descriptions with the ET+
‘EX_LU’ classification names, click ‘Next’ at the bottom of the
window to go to the step 4.

Selecting
development
status
(Developed/Va
cant/Redevelo

ped)

W Pravious Next =y
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Step 4: Field Map

The step 4 allows users to select GIS attribute fields of the original
scenario layer shapefile that explain existing conditions and match
them with the ET+ ‘Existing Conditions’ GIS field name. This step
is usually used when data included in the attribute table of the
original scenario layer GIS shapefile need to be converted into the
ET+ existing condition classification scheme, which is numeric
land use categories mentioned in the previous step. For example,
as shown in the figure below, if you need to match the input parcel
field name ‘Res_ Units’ with the ET+ existing conditions matching
field, you can click the ‘Map’ checkbox and find the appropriate
ET+ existing conditions fields on the right. Like this example, if
the input parcels fields are already organized based on the ET+
numeric land use classification scheme, you do not need to go
through this step (For now, you do not need to follow the figure
below. It is an example of how this step is operated).

Listing up

input parcel field names included in

the attribute table of the original
scenario layer shapefile

gl ENVISIQN PROJECT SETUP

“Step 1 - Project Settings

Step 5- 4 ub-AreasI

Select t@ Existing Condition Field Nam

=
“Step 2 - Constraints | *Step 3-Land Use | { Step 4 - Field Map
Map Input Parcel Field Ngme Existing Conditions Match Field i
2
i Res SF VAC_ACRE
= DEVD_ACRE 1
Land_Val EX_LAND_VAL =
imp_Val EX_RES_VAL
EX_COM_VAL . o
Tot_Val EX_POP Selecting the ET+ existing
= EX_SCL_CHLDRN .. . .
conditions GIS attribute fields
N » .
Footprint — » that matches the input parcel
Acres y - .
EX_TH
o st field names.
— EX_SF_SM
EX_HU EX_SF_MD
EX_MF EX_SF_LRG
EX_MH
EX_TH EX_HOTEL_RM
EX_EMP
EX_SF EX_RET
EX_SF_SM EX_OFF
EX_IND
EX_SF_MD
EX_SF_LRG -
EX_MH -
EX_EMP -
EX_RET -
EX_OFF -
EX_IND -
™ Previous Next Wp
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Step 5: Subareas

Subareas are areas that users like to focus on in producing
scenarios. Also, when the target site is located across several
different jurisdictions, it can be divided into several subareas
based on the number of jurisdictions where the target site is
located.

As the last step of the ET Project Setup function, the step 5 allows
users to add subarea layer (GIS shapefiles) and select the
definition field that explains subareas. Like constraints shapefiles,
subarea shapefiles should be prepared before operating the ET
Project Setup function. Also, like this example, if the target site
does not have subareas, you do not need to add subarea shapefiles.

When you go through all these steps, you will see the ‘Run’ button
at the bottom of the window with a colored icon (If you do not
finish all these steps, the ‘Run’ icon has a gray color). Click the
‘Run’ button. Then, ET+ operates all process you set up in the ET
Project Setup function and show you the success message when a
new file geodatabase is created. Also, next to the ‘Run’ button, you
can check status of inputs you did by using the ‘Status of Inputs’
button.

a5l ENVISION PROJECT SETUP (o] & [tz

“Step T - Project Setiings | "Step 2 - Constraints| "Siep 3-Land Use | Step 4 - Field Map {

Step 5 - Sub-Areas

Select a Subarea data layer: Select the Definition Field:

- | Add Subarea I <
Layer = Subarga Field Quiput Field Name Click!
Based on subarea GIS Select the
shapefiles added in definition field of a
the Table Of Contents subarea layer

window in ArcGIS,
select a subarea data
layer.

. When all steps are done, click it to run
the ET Project Setup function

&= previous I—‘_@ @ J5tatus of mputs @ Checking the status of inputs done

through the steps
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1. Here, we will use a
sample data of
Meadowbrook TOD
catalytic site in Salt Lake
City, Utah as a scenario
planning example,
offered by Envision
Utah.

Another Method: Constructing a New File Geodatabase! by
using ArcCatalog

In principle, you create a file geodatabase through the ET Project
Setup function. However, if the target site does not have any
constraints and subareas, you can use functions of ArcCatalog to
create a file geodatabase (This may require you to have skills and a
little bit background of ArcGIS system).

Envision Tomorrow Plus is a GIS extension tool using a file
geodatabase as a base layer. In the file geodatabase, you need to
add a GIS shapefile (.shp) that contains a range of datasets by the
area unit.

To create a new file geodatabase, you should run the ArcCatalog —
one of utilities of ArcGIS software. Now, go to your data folder and
you will see one of the screens shown below.

Before creating a file geodatabase by adding a shapefile, creating a
GIS shapefile for operating ET+ is a very tedious task because it
contains a lot of dataset (ex. land use type, year built, land values,
etc.). How to make a GIS shapefile for ET+ will be dealt with in the
advanced-level manual.
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First, you need to create your new file geodatabase you will use for
producing scenarios. Right-click the screen and select ‘New — File
Geodatabase.” Name your file geodatabase file (ex. meadow

brook_Scenarios).

Catalog Tree ® X | Contents | Preview | D
=l 3 Folder Connections
Bl £3 DAET+ Hame Type
= [ Data | Base_Data.gdb File Geodatabase
[ E3 3900_5_Demo_Site 13 Catalytic_Parcels.gdb File Geodatabase
] Base_Data.gdb a CatalyticSiteBoundaries_27Nov2012.gdb File Geodatabase
13 Catalytic Parcels.gdb 13 Meadowbrook.gdb File Geodatabase
W] CatalyticSiteBoundaries_27Nov20: @]Demoj\tejasamapilo.mxd Map Document
3 Meadowbmok.gdb @Demﬂ_S\te_Ea;amap_lﬂ.l‘mxd Map Document
% 3::2:;:::2::2:2:12;":}{ g ET-FIT_Beta_1-17-13.xlsx Excel File
. WFRC_TAZwlobPopAccs.lyr Layer

ET+FIT_Beta_1-17-13adsx
< WFRC_TAZw)obPopAccs.lyr

[ 3900_5_Demo_Site_NEW B Copy Cui+C
[ Documents g*
[ Small Bugs | = .
(5 Software / e
H Rename F2
Right
g e Refresh
£ W\fountainhead\students\u0816336'_lab-cor C|IC|( |
&l Teolboxes : pew * | 5 Folder
[T Database Servers [f Properties... 3 File Geodatabase
E5 Dstabase Connections 3 Personal Geodatabase
Bl GIS Servers
Q Spatial Database Connection...
@ ArcGIS Server Connection...
<> Layer..
&2 Group Layer
(] Shapéfile...
& Toolbox
dBASE Table
& Address Locator...
@ Composite Address Locator...
XML Document
#
[
+ Catalog Tree B X | Conterts |F‘review | Dagcﬂpﬁcn|
E E5 Folder Connections N T
B £ DAET+ = JES
= B3 Data (3 Base_Data.gdb File Geodatabase
=] 3900_S_Demo_Site a3 Catalytic_Parcels.gdb File Geodatabase
3 Base_Data.gdb a CatalyticSiteBoundaries_27TMNov2012.gdb File Geodatabase
L:j Catalytic_Parcels.gdb Lo File Geodatabase
[ CatalyticSiteBoundaries_27Mav20 File Geodatabase
(3 Meadowbrook.gdb Map Document
L3 New File Geodatabase.gdb
@ Demo_Site_Basemap_10.mxd @Demu}lteﬁBasEmapilﬂ.l‘mxd Map Document
@ Demo_Site_Basemap_10 Lmud = ET+FIT_Beta_1-17-13xlsx Excel File
ET+FIT Beta_1-17-13xlsx . WFRC_TAZwlobPopAccs.lyr Layer

< WFRC_TAZwlobPopAccs.lyr

3 3900_5_Demo_Site NEW
3 Documents
E5 Small Bugs

5 Software
16
£ GAET+
£ \Wfountainhead\students\u0B16836\_lab-cor
&l Toolboxes
{7 Database Servers
£ Database Connections

3 GIS Servers

Name your file geodatabase
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Now, you need to import a GIS shapefile with a range of data for
the target site. In this example, you can find a GIS shapefile named
‘meadowbrook.shp’ under the file geodatabase ‘Catalytic_Parcel.’
To import the shapefile, select your file geodatafile ‘meadowbrook’,
right-click it, and choose ‘Import — Feature Class (Single)...”

Catalog Tree # % | Conterts | Preview | Descrption |
= EX Folder Connections Narme T
5 £ DAET- yee
o B Data | Base_Data.gdb File Geodatabase
© [E5 3900_5_Demo_Site Il Catalytic_Parcels.gdb File Geodatabase
W L) Base_Data.gdb 1 CatalyticSi daries 27Nov2012.gdb File Geodatabase
@ 13 Catalytic_Parcels.gdb 173 Meadowbrook.gdb File Geodatabase
© (3 CatalyticSiteBoundaries 27Nev20: | 1 [ SEESyEEmrsCmmm— File
# (3 Mezdowbrook.gdb @|Demo_Site Base| (238 CORY Qi+ € \ap Document
i 3 Meadowbrook_Scenarios.gdb = o n -
- ) @|Demo_Site_Base Map Document
@] Demo_Site_Basemap_10.mxd .
@] Demo_Site_Basemap_10.1.mxd ET#FET_EQ{E_I-I K Delete [Excel File
& @] ET+FIT Beta 1-17-13xlsx ./ WFRC_TAZwlob| Rename F2  |Layer
<7 WFRC_TAZwlobPopAccs lyr = Refresh .
5 E 2900_5_Derno_Site_NEW 5 Click!
& £ Documents 1 New
& 5 Small Bugs [ impert »|| Feature Class (single)...
& B Software ., Eport " b
® £ 6 P ) Feature Class (multiple)...
® B GAET= . h Compress File Geodatabase... Table (single)...
@ £ \Mountainhead\stucents\ul&16836%_lab-cor Ri g t Uncompress File Geodatabase... Table (multiple)...
i [@ Toolboxes
H Raster Datasets...
[ 3 Database Servers Cl i Ckl @ Compact Database er Datas
(@ EJ Database Connections §7 Publish to ArcGIS Server... G5 XML Workspace Document...
@ H IS Servers Distributed Geodatabase »
[ Properties..

You will see another window pop up. In the ‘Input Features’, click
the icon ‘(@] and choose a shapefile ‘meadowbrook.shp’ under the
file geodatabase ‘Catalytic_Pacel.” (You will find that shapefile
when you double-click the file ‘Catalytic_Parcel.’)

#, Feature Class to Feature Class =@ =
 Input Features “ | InputFeatures 2
Output Location @ ] The feature class or featurs. ; @ CI k'
D:\ET +\Data)\3900_S5_Demo_Site Meadowbrook_Scenarios.gdb El layer that will be converted. R ICK?

& Output Feature Class
Expression (optional)

Field Map (optional)

| Input Features Input Features

Lookin: ] 3900_5_Demo_Site BRI tookin: L3 Catalytic Parcels.odb

[zl

i Base Data.gdb
8| Catalytic_Parcels.gdl sy 4 Q Click! SLCo_Demo_Sites
3 CatalyticSiteBoundaries_27Nev2012.gdb o Llick:
3 Meadowbrock.gdb

(3 Meadowbrook_Scenarios.gdb

[G) ET+FIT_Beta_1-17-13.xdsx

" WFRC_TAZwlobPopAccs.lyr

Name: Catalytic_Parcels.gdb [ A ] Name: Meadorbrook
Show of type: [ A fiters ksted, - |

]

Show of type: [l fiters listed.
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After adding the input features (meadowbrook.shp), enter the
output feature class name (ex. Scenario_1 in this example). This
will be your scenario polygon shapefile when you operate ET+ and
paint your scenarios. Then click ‘OK’ at the bottom of the window.
(Leave the Expression (Optional) parts in blank.)

#,, Feature Class to Feature Class =8 2
Input Features = | OutputFeature
D:\ET+\Data\3900_S_Demo_Site\Catalytic_Parcels.gdb\Meadowbrook 'a| Class
Output Location -
D:\ET+\Data\3900_S_Demo_Site\Meadowbrook_Scenarios.adb 'b"-| The name of the output

" feature class.

I Scenario_1 I

®
‘—» Enter the output featuréitlass name
Field Map (optional) Y

parcel_id_1 (Text) -
property_t_1 (Text)
yearBlt_1 (Double)
final_val_1 (Double)
Bidg_Value_1 (Double)
Tti_sq_ft_1 (Double)
num_units_1 (Double)
Land_Value_1 (Double)
Lot_Use_1 (Text)

lot tvoe 1 (Text)

*'—.

@) Click!

|

[«

788608880

ok || concedl | [Enwiorments... || <<riderep | [ ToolHep

Now, when you click your file geodatabase in the Catalog Tree, you
will find that the shapefile (Scenario_1) is added under your file
geodatabase (Meadowbrook). This file will be your Envision file
geodatabase. Repeat this process four times until you have five
scenario shapefiles inside your file geodatabase. Now, you are
ready to open your Envision file geodatabase in ET+. Attribute
tables are automatically created when users open a file
geodatabase for the first time

- Catalog Tree X | Contents | Preview ‘ Description
= & Folder Connections x =
= 3 DAET+
£ (£ Data (£ Seenario_1 File Geodatabase Feature Class

= £ 3900_5_Demo_Site (& Scenario 2 File Geodatabase Feature Class
% (3 Base Data.gdb | Scenario_3
® 4 Catalytic_Parcels.gdb (B Scenario 4

= L3 CatalyticSiteBoundaries_27Nov20: B Scenario 5

File Geodatabase Feature Class

File Geodatabase Feature Class
File Geedatabase Feature Class

3
= | Meadowbrook_Scenarios.qdb|
E) scenario_1
(&) Seenario_2
I@j‘, Scenario_3
IE, Scenario 4
= Scenario_5

ETIG SITE B sermap o.rro
@ Deme_5ite_Basemap_101.mxd
@ ET+FIT_Beta_1-17-13.xdsx

2 WFRC_TAZwlobPopAccs.lyr
® ] 3900_S_Demo_Site_NEW
i# [ Documents
& [ Small Bugs
& 3 Software
= £ 6\
© E0 GAET+
+ £ \\fountainhead\students\u0816836\_lab-cor
[ @ Toolboxes
@ [ Database Servers
£l Database Connections
@ {3 615 Servers

ET+ can support up
to five scenarios, so
create five scenario
shapefiles in the
ArcCatalog.
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Opening the Envision File geodatabase

You now have your file geodatabase file, so the next step is to open
your Envision file geodatabase file in ArcMap. However, the
process of opening your Envision file geodatabase is slightly
different according to whether you open your file geodatabase file
for the first time or not.

When you first open your new Envision file geodatabase, ET+
performs several functions behind the scenes as follows:

¢ Generates several tables within the geodatabase for tracking
scenario results.

¢ Generate a list of all layers included in the geodatabase —
each layer is a potential scenario layer.

This means that many tables and data layers will be produced
when you first open your Envision geodatabase.

Now, let’s open your Envision file geodatabase. Run the ArcMap.
Under the ‘File’ menu in ArcMap, select ‘Open Envision File
Geodatabase.’

KT Psjoct Sebap | 7 Paiet Taa

> @) Click!
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You will see another window pop up at the center of the screen.
Select your file geodatabase and click the ‘Add’ button.

When you select your Envision file geodatabase, ET+ creates many

DOUBLE-CLICK IT AND TRY TO OPEN THE SHAPEFILE UNDER THE

i
E tables and scenario layers under your file. Therefore, DO NOT
i

FILEGEODATABASE!
f Select an Envision File Geodatabase g
Lookin:  |E3 3900_S_Demo_site e Ersade

(_ Base_Data.gdb

L3 Catalytic_Parcels.gdb

|3 CatalyticSiteBoundaries_27Nov2012.gdb
3 Meadowbrock.gdb

(¥ | Meadowbrook_Scenarios.gdk |~F Click!

ET+FIT_Beta_1-17-13.xlsx

mCIick!

Name: Meadowbrook_Scenarios.gdb m
Show of type: [AI filters listed. v'] [ Cancel ]
— — -

When you add your Envision file geodatabase, you can find that
there are many table created in the ‘Table Of Contents’ part of
ArcMap. When you paint a certain area, these tables automatically
calculate values related to the painted areas and write values by
themselves.

Table Of Contents o x

= =/ lLayers
= ¥ D:A\ET+\Data\3900_S_Demo_Site\Meac
ENVISION_DEVTYPE_FIELD_TRACK| | &~
DEVELOPMENT_TYPE_ATTRIBUTE New attribute tables are added to
SCENARIOL the file geodatabase
SCENARIO2 e ENVISION_DEVTYPE_FIELD_TRACKING

8
5]
8
B SCENARIO3 e DEVELOPMENT_TYPE_ATTRIBUTES

B SCENARIO4 FIVE DETAILED SCENARIO TABLES (1-5)
55

58]

SCENARIOS SCENARIO_SUMMARY
SCENARIO_SUMMARY TRAVEL_INPUTS
TRAVEL_INPUTS EXISTING_LU_REFERENCE

=l EXISTING_LU_REFERENCE v
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Also, when you open your Envision file geodatabase, you will be
automatically prompted to select an Excel scenario spreadsheet
file. By linking the scenario spreadsheet file with the ET+ scenario
tables, data related to the painted area in ET+ will be written in
both the scenario layer you work on and the scenario spreadsheet.

In this example (Meadowbrook Catalytic Site), select the excel file
named ‘ET_Scenario_Spreadsheet_v3.1_BETA_022013.xlsm’ as a
scenario spreadsheet file.

@ Select an ENVISION Excel File [
@.vvl } Computer » datadrive (D) » ET+ b Data + 3000 5 Demo Ste b =[] [ Search 30005 Derma site )
Organize = MNewfolder =~ 0 @
A “  MName i Date modified Type Size

B Deskiop Base Data.gdb 6/19/2013 1204 PM  File folder
§ Downloads Catalytic_Parcels.gdb 6/19/2013236PM  File folder
%] Recent Places CatalyticSiteBoundaries_27Nov2012.gdb 6/19/2013 1204 PM  File folder
Meadowbrook.gdb 6/19/2013 1204 PM  File folder
9 Libraries Meadowbrook_Scenarios.gdb 6/19/2013236 M File folder
[ Documents i a LI ERE R Aiciasas
o) Music {2 ET_Scenario_Spreadsheet v3._BETA 022013 Microsoft Excel M..
& Pictures TToTT Bela 11713 T 13 Y7
B8 Vvideos
1% Computer

& 1ab-huds (C)
s datadrive (D)
= Removable Disk |
59 u0816836 (\\our
5 cmo (WFOUNTA ™

File name: ET_Scenario_Spreadsheet_v3.1_BETA 022013 -

Cancel

Now, you will see the selected file open in Microsoft Excel. In
opening the scenario spreadsheet, however, you will be asked if
you want to retrieve the latest data of the scenario spreadsheet or
use the previous information. In this case, you choose the ‘Don’t
Update’ option because you open your Envision file geodatabase
for the first time and the scenario spreadsheet you selected may
contain datasets for existing conditions of the target site only.

e . i T Scomame, Spresdibec 21 BETA SINLY - Mreseh Encel 1
| '
: oy
~
| Hawtng | et L ) Lemnarn 1 | e | e
— ————— . S § —
" 1 R ——
A Py tulme i o 10 i it P ks, Bl ol et 16 cetieee e et data
e W e
] e v b pciem . b 8 wctern On fart odete B iria F v 80 s Pl e e of S it
N e e
» =
P
g &~
. < |Click!
Sales Tax Revenus per Acre
= -
-
Der e Attt APFSTTIET Sumary Total £V TR
- oa
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Then, ET+ starts retrieving and checking required scenario
datasets that are included in the scenario spreadsheet. In the
Envision Paint Tools, you will find that several symbols (colors)
are added according to development types.

Table Of Contents # x |ENVISION PAINT TOOLS 2 x
 u:0]e 8 = File EditScenarios Subareas
= = layers i

= (3 D:\ET+\Data\3900_S_Demo_Site\Meac r‘é ~ | Apply | StartEdit | S2ie -
ENVISION_DEVTYPE_FIELD_TRACK :
DEVELOPMENT_TYPE_ATTRIBUTE Syl || Deelopaait Type
SCENARIO1 -
SCENARIO2 E
SCENARIO3
SCENARIO4
SCENARIOS
SCENARIO_SUMMARY
B TRAVEL_INPUTS

==z )l EXISTING_LU_REFERENCE

Urban Center

Town Center

Community Center

.Rural Village

Mutti-Family Residential
.Tradtiona[ Neighborhood
Master Planned Community !

Single Family Residential

Mobile Homes

| Spaced Rural Residential |
Commercial

Office Park

Light Industrial Flex

Heavy Industrial

After finishing retrieving and checking the data in the scenario
spreadsheet, you will see another message in ArcMap — ‘Defining
the Scenario Layer.” When you open your Envision file
geodatabase for the first time, ET+ does not recognize which
scenario layer you like to work on. Therefore, you need to
determine which scenario layer you want to work. For now, click
‘OK’ to define your scenario layer.

-
Define Scenario Layer g

|/_\r Please use the options under pull down menu (FILE | Define Scenario
‘P Layers) to designate scenario layer.

[

v
@CIick!
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To define your first scenario layer, select the ‘File — Define
Scenario Layers — Scenario 1’ in the Envision Paint Tools. When
you select the ‘Scenariol’, you see the scenario shapefiles you
included in your file geodatabase by using the ArcCatalog. Select
the shapefile. Then, ET+ will remember your selection and add the
‘Scenario_1' shapefile to the ‘Table Of Contents’ window of
ArcMap. Also, in the ‘Table Of Contents’ window and the Envision
Paint Tools, symbols (colors) for each development are shown.

Open Envision File Geodatabase

Scenariol » | | :I
Define Scenario Layers 2

Scenario 2 2

Scenario 3 » W
Open Envision Excel File » Scenario 4 » Scenario:3
Scenario5  » Scenario_4
Scenario_5

F/;\;,. Synchronize Data » :
@ Click!

E,,‘?:.l- Attribute Field Manager

'P
I:”:I a Tools >
d Envision Tomorrow Plus v1.0

Untited - Archtag = o
Eng Edit Waw Bookmaks lnet Scection Geoproceming Customze Windows  Help
-l 2 -k EAEERD
R | k@ BIZAES TIE et Seup | ETPsmTool o "
F X, ENVISION PAINT TOOLS o %

= (3 DAET+\Dacal2500 § Dem Snatbdess |
= B Kenwio 1 <ACTNE
=

BEV_TVPE

ERASE

I Metrapolitan Center

I Urbon Center

1 Toun Center
Community Center
Funal Vilage

B Mt Faly Resgential

Traditicral M
Master Planned Community
Singfe Famiy Residertisl
Motile Homes
Spaced Rural Resiersil
. Cemmercal
L Oifice Pk
B Light Bndustiel Flex
B ey Industrinl
) EMVISION DEVTVPE_FIELD_TRACK
B DEVELGAMENT_TYPE_ ATTRIBUTE
B SCENARIOL

e | —]
{0 SCEMARED_SUMMARY 11 |
B TRAVEL INPUTS \ M i s S | =
0 BASTING LU FEFEREMCE L \F =

4529113387 744R102.538 Fert
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If you open your file geodatabase that you already edited before,
ET+ does not create scenario layers or tables again because you
already made them when you open your file for the first time. Also,
ET+ does not automatically load a scenario spreadsheet because it
does not know which scenario spreadsheet you used last time. If
you painted areas in the target site, the work area in ArcMap will
show painted areas that you did last time. This means that ET+
only shows you the scenario you worked last time.

As you see the figure below, you can see your recent work by
opening your file geodatabase, but your geodatabase file is not
linked to your scenario Excel spreadsheet file yet. Therefore, you
should assign your scenario spreadsheet file so that ET+ can link
values of the scenario spreadsheet with the file geodatabase. In the
‘File’ menu, select the ‘Open Envision Excel File — Select.’

@) Click!

lrJl

You can save your

scenarios in the ]
ArcMap document i
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When another window pops up, select your Excel scenario
spreadsheet file you worked on before. In the example of this
manual, select the Excel file named ‘ET_Scenario_Spreadsheet_
v3.1_BETA_022013.xlsm.’

r N
@) Select an ENVISION Excel File =
OU |,. + Computer b datadrive (D) » ET+ b Data b 3900_S Demo Site » = \&,H Search 3900 §_Demo Site ol

Organize v New folder =~ 0 @
) T ~ Name Date modified Type Size

B Desktop | Base_Data.gdb 4/30/2013 2:21 PM File folder

18 Downloads |\ Catalytic_Parcels.gdb 5/22/201312:27PM  File folder

%] Recent Places |1 CatalyticSiteBoundaries_ 27Nav2012.gdb 4/30/2013321 PM File folder

" e

4 Libraries 5] ET_Scenario_Spreadsheet v3:1_BETA 022013 5/22/20131:44 PM_ Microsoft Excel M... 1,246 K|

[ Documents R ED o] w130/ 4 x

& Music 3

i @)1

< |Click!
[BE Videos

18 Computer

& lab-huds (C:) q
s data drive (D) | Click!

65 u0B16836 (\four

5 cmp (WFOUNTA T

File name:  ET_Scenaric_Spreadshest_v3.1_BETA 022013 v | Fucel Files ("xls " "xlsm) v

e

When you open your scenario spreadsheet, you also see the
message about whether you want to retrieve the latest data or use
the previous information in your spreadsheet. To use the latest
data, select the ‘Update’ option this time.

e ~ = L — Bl L _|
e . o - o : .. o] o
] i = - = = - o & el = - . =
EL . = el — b o~ - Lo | L. | Eihe L.
7 ivaion —_— —— oL O ey Ll
e Bavaloped Acres
ot -
Al
s e —
S " e T *
‘. =
* | = ‘Thag workbiock comtans ks 10 other dats waurces.
gt L & of a
oIm F! ks, Ecelod
A i
3 ]
’ 2 == /)7
e - [ .
= = = = > € | Click!
= - Rasl,
» - Ll L]
S =
de i e e e e e |
e | -
S Loty Scenaric 1 foenmrin Scenwric ) Soenaric d foenarn §
ik e aen -
-
- X
30 L A a T |
3T Ml waan L | mn L pos » A d wun " wun "
| iy . w apnm = aamra nd zmm and C o L o
e " o o um o o o
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e v o g Und e Pt Devekoped Area (st rdcitonoating ouerg & ncom ARG ot Wb ind beoms O Tk Sedts DA e Open 59 Doy Tipe Bukig s D Typa hisrbutis AT sumesary Total ST |+
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Then, ET+ will check values in the scenario spreadsheet and show
the scenario shapefiles you recently worked on and the table
‘SCENARIO_SUMMARY.” The ‘SCENARIO_SUMMARY’ table
tells you how much vacant and developed acres you have for that
scenario now.

e Bl . kil ik Skt Gy Cisatits| Vo Filp

eEs EREN . ST -JEIE&IEIWD}«"’  Drawing= W (51 8 O~ A= 7 @ c eB U AR B
QEPQ N e E-CI k@ BRI T E e - e 5 ETPrjectSetup | ET Pain Toul |
Table O Cantents. # 3. ERNISEON PAINT TOCES %

1858 Elle  EdnScenance  Subweas

= d Layers —
= (3 DAET+ADatsh 3500 ibemn She'Mesdunt | | < | Aney | Santda | fiey

ERASE
I U Center

oy
Faial Vitage
9 MultFasmily Resicential
Traditional Neighborhood
Master Planned Comunty

Single Family Resdentisl
Mobsle Homes
Spaced Rurol Residential

. Commercial

9 Office Pack

I Light industisl Flex

The ‘SCENARIQ_SUMMARY’ -

table [
- § T
i [TH
Pl —— v |imaion } u . = sl

If you want to show more tables that you saw in your first opening
your file geodatabase, you can right-click the file geodatabase
filename in the ‘Table Of Contents’ window and select the ‘Add
Table.” Then, another widow will pop up at the center of the screen.
By clicking tables, you can choose whatever table in the file
geodatabase you want to add.

Table Of Contents 3 Xx 2
- Add Table L
':_:@&9 & 3
es L";Y“" Data Location:
=] a
o & 5LX_ Remove Meadowbrook gdb
[l AddTable.. — > G\J
| CI B k | DEVELOPMENT_TYPE_ATTRIBUTES |
P ICK: ENVISION_DEVTYPE_FIELD_TRACKING
etropolian Center A B Y B A 2 ) S ——
I Urban Center SCENARIO1 |
I Town Center SCENARDZ
Community Center
Rural Village
8 Multi-Family Residential
Traditional Neighborhood TRAVEL_INPUTS
Master Planned Community

Single Family Residential N/
Mobile Homes Cl |Ck '
Spaced Rural Residential

B Commercial

B0 Office Park

I Light Industrial Flex

Il Heavy Industrial I Add ] [ Cancel 1

@@ SCENARIO_SUMMARY
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STEP 5: Painting/Editing Scenarios

Once you finish all preliminary settings mentioned in previous
chapters, you will be ready to paint and develop your own
scenarios. Actually, after all preliminary settings are done,
painting your scenarios is very simple and easy. This section will
explain how to use the paint tools in ET+ and edit your scenarios.

Painting Areas

ET+ provides multiple paint brush options. The paint brush tool is
placed beneath the menu bar as an icon, and you can choose any
brush tools to paint your scenarios. When you click the a little
triangle mark (‘v’), the following paint brush tools will be shown:

¢ Point Brush ﬁ ¢ Rectangle Brush

e Polygon Brush &g e Circle Brush 5
e Polyline Brush 3&

Any one of these five tools have the same function — painting areas
that overlap the shapes or paths of the paint tools, so you can
choose whatever you like to use for painting areas. Perhaps which
brush tool you use to paint scenarios may depend on the shape of
the areas you need to paint.

Now, let’s paint the areas to produce your scenario. Run ArcMap
and select ‘File — Open Envision File Geodatabase.” If you open
your file geodatabase for the first time, ET+ performs several
things (like adding scenario tables to your file geodatabase), and
you need to select your scenario spreadsheet and scenario layer
you like to edit. If you open the file geodatabase you have worked
on before, choose ‘File — Open Envision Excel File — Select’ to
open your scenario spreadsheet and select the scenario you like to
edit in the ‘Edit Scenarios’ menu.

Just in case, keep your original file geodatabase and scenario
spreadsheet as your backups. Sometimes, you may start your
scenario planning from the scratch. In that case, your original files
will be very useful.

Also, using two monitors is helpful with painting scenarios so your
scenario spreadsheet can be open on one monitor and the ET+
software open on another monitor. However, this is optional.
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Now, in the ‘File’ and ‘Edit Scenarios’ menus, define your scenario
layers and select the scenario you like to edit. When preliminary
setups are ready, the first thing you need to do is to make your
scenario spreadsheet Excel file ready to write values and calculate
indicators when you paint the area. Beneath the menu bar, there is

_____________________

When you are done, i
click ‘End Edit-Save’
button to save your i

an icon named ‘Start Edit.’ Click it so that your scenario genn
spreadsheet can write and calculate outcomes of your scenarios.
ENVISION PAINT TOOLS 2 x ENVISION PAINT TOOLS ax
File Edit Scenarios  Subareas File EditScenarios Subareas
ﬂ "I Ay | SueEs @ - [ ey | EL -
— Click! -
| Symbol Development Type Symbol Development Type

)|

Metropolitan Center

Metropolitan Center

Urban Center

Town Center

Community Center
I Rural Village
Multi-Family Residential

J
|
|
|
'l
|

Urban Center

"ann Center
Community Center

I Rural Village
idulti-Farrﬂy Residential

In order to paint the area, you should select the development type
that is shown under the icon menus. Each development type has
its own color. Select the development type you want to paint the
target site and select the paint brush tool.

Metropolitan Center

Urban Center Polygon Brush

Town Center
Community Center Rectangle Brush
| Rural Vilage

Multi-Family Residential

Single Family Residential d\

| Mobile Homes Click!

Circle Brush

Polyline Brush

&
&
&I
&

R, x ENVISION PAINT TOOLS 2 x
File Edit Scenarios  Subareas File Edit Scenarios  Subareas
: 9 ~ | Apply | StartEdit !.’ ~| Apply = StartEdit
Symbol Development Type | Sy Point Brush
' ERASE |

| S
Click!
(One of them)

Spaced Rural Residential

Commercial |
Office Park [

Commercial
Office Park

| Spaced Rural Residential

Light Industrial Flex | Light Industrial Flex

Heavy Industrial [ Heavy Industrial
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Now, using the paint brush tool (the rectangle brush tool in this
example), adjust the size of the brush tool shape by holding the
left-click and cover the area you like to paint. The covered area will
be painted by releasing the left-click.

ENVISION PAINTTOOLS 7 % EMVISION PAINT TOOLS 7%
File EditScenarios  Subareas Fae  EdnSconios  Sobaress {1\
~ Apply | StertEdit :-A"'ov - Apply | statEdt Efb_ I
‘ Symbol Development Type T e —
ERASE fnce Vo
Velrogoltan Cerier Voo
Urban Center I'-. 1
Town Conter L
Commusty Center : 1
Rural Vilage o Y
Mult-Family Residential o~ | 1 Voo
rar—— \
Tradtional Neighborhood Yo
Waster Planned Community . 1o
lobile Homes e b |
Spaced Rural Residential I ol
Commercial Saco By I B T
Office Park Commerial —_I_. “»__-,\ Ak
Light Industrial Flex DM!M_ -
Heavy Industrial Lght Industrial Flex j — , \ \
Heavy nousrel .;-_-F 1 — | WL
v v
Adjusting the size of the The area painted

brush tool shape

Repeat this process for other areas until you complete your
scenario. (The figure shown below is a scenario example.)

1530007 569 T419519.738 Feet
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Tracking Changes in the Scenario Spreadsheet

As a scenario planning tool plugged in ArcGIS, ET+ can produce
various outcomes of each scenario you create by linking the file
geodatabase with the spreadsheet. Therefore, when you paint the
areas in the target site shown in ArcMap, ET+ automatically
calculates different values. These changes will appear within the
scenario spreadsheet.

Based on the last figure in the previous section, let’s say you want
to paint additional commercial area like the figure below. By
selecting commercial symbol as a development type and covering
that area with the paint brush tool, you can easily paint that area
to add more commercial area. Then, what changes will be occurred
in the scenario spreadsheet? You may notice changes throughout
the scenario spreadsheet, but you can see the difference more
easily in the ‘Summary_New’ and “Summary_Total’ Tabs. For
example, developed acres of the ‘scenario 1° in the
‘Summary_Total’ tab will change based on the size of the new
painted area.

A new area is painted.
A

L

Developed Acres |]|:|

350 350

Developed Acres

300 300
250 250
200 Numbers
150 changed .,
100 100
50 50
Existing Scenario 1 Existing Scenario 1
 Vacant Land B New Vacant Developed Land New Developed / Infill M Existing Developed Acres
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Editing Scenarios

This section will explain how to edit your scenarios. As a user-
friendly scenario planning tool, ET+ provides following editing
functions so that users can edit their scenarios easily:

¢ FErasing the painted areas

¢ Choosing a new scenario layer and painting it

¢ Synchronize Data Menu: Quick Synec/Full Sync/Existing
Condition Synec

e Using Attribute Field Manager

When you have areas to erase their development type colors,
choose the ‘ERASE’ symbol at the top of the development type bar.
Then, place the mouse arrow on the area and select the area by
holding the left-click and dragging the area. When you release the
left click button, you will see that the area color is removed.

An area tO erase @ Symbol Development Type

Metropoltan Center @j
Urban Center CIICkI
Town Center
Community Center

Rural Village

Multi-Family Residential
Tradttional Neighborhood
Master Planned Community
Single Family Residential

Mobile Homes
Spaced Rural Residential
Commercial

Light Industrial Flex
Heavy Industrial

The development
type color is removed
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When you remove the colors of specific areas, you will also find that

your scenario spreadsheet change because the scenario spreadsheet

tracks all changes in your scenarios.

E output values in the ‘Summary_New’ and ‘Summary_Total’ tabs of 1

Generally, you produce multiple scenarios to evaluate outputs of
each scenario for shaping the more possible and better futures.
ET+ can support up to five different scenarios for this purpose. If
you want to work on other scenarios, you need to define scenario
layers in the ‘File — Define Scenario Layers’ menu and select the

scenario you like to work on in the ‘Edit Scenarios’ menu.

Now, let’'s create another scenario. Click the ‘File — Define
Scenario Layers — Scenario 2.” Then, select the scenario shapefile
you like to use (In this example, select the ‘Scenario_2’ for

scenario 2).

saving your time to work on multiple scenarios.

Define Scenario Layers

Open Envision Excel File

=
B
@ Synchronize Data
[2]
EY

Attribute Field Manager

Tools

'e Envision Tomorrow Plus v1.0

Scenario 1
Scenario 2
Scenario 3
Scenario 4

Scenario 5

To define your scenario layers, you do not have to define one
scenario layer at a time. It may be much better to define all scenario

layers before you start creating your scenarios. It may help you

Also, before you move to work on the next scenario, DO NOT
FORGET TO PRESS THE ‘End Edit —Save’ BUTTON so that you can
keep the outputs of the previous scenario you worked on.

v v v |¥

Scenario:*l
Scenario_5
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When you select the scenario layer to edit, ET+ automatically
starts checking data requirements for editing that selected
scenario. Now, go to ‘Edit Scenarios’ menu and select the scenario
you just defined and want to edit (In this example, go to the menu
and choose ‘SCENARIO 2’°). Then, ET+ automatically adds another
shapefile data in the “Table Of Contents’ window of ArcMap as the
former scenario did. Also, ET+ automatically activates the
scenario you want to work on and shows a blank map so that you
can produce your next scenario.

—ras

| #ie et view Bookmants insen Selcton Geoproceming Customize Windews Helo

Ceds @ b - 18582 - DEEED vy

R M@ uilies @-T 2@ BNSS
Table O € artents @ x [EAVEIN AT TOOLS
LAY Fle  Edit Scenarios  Subsreas

&y

E1 Project Setup | [ET Pat Teal |2

Symbol Development Type

Communty Canter
Rural tage.
ki Famdy Rorsidenta

ural Village

B st Famy Residential
Traditionat Neighberhoes!
Master Planned Community
Singie Farmity Fasisantial
Mebite Homes
Spaced Bunl Residential

- Commercial

5 Office Park

I Light Industial Flex

Traamon Heghbarass
Vaster Panned Conmunty
S Femy Resitenta

Mabie Homes |
‘Spaced Rural Residental |

[ <all it values
fgrive

I Matrf poiitan Canter
I Ui} Corter
. Tow] Center
ity Center

eurallvitage
5 it oy Residential
Traahenst Heighbemoes
sty Planned Community
Singi} Farnity Resiential
Moo fe Homes
Spacfd Fural Residential
cial

e

il Flee
I Hea Industiel

0 SCENARID_SUMMARY

v
Another scenario shapefile

data (Scenario 2) is added.
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A blank map for the scenario is shown in the
mapping (scenario visualization) area.

In the ‘SCENARIO SUMMARY’ table, you can find that a new
scenario layer name (Scenario_2 in this example) and acres
information are added.

Table @
H- B- B
SCENARIO_SUMMARY b
OBJECTID* | LAYER_NAME | SCENARIO | VACANT_ACRES| DEVELOPED_ACRES |
Y T Scenarig 1 =cruapind 0
2| Scenario_2 | SCENARIO 2 0 » ‘Scenario_2’
3 SCENARID 3 0 0 .
4 SCENARIO 4 0 n is added.
5 SCENARIO 5 0 0
[T 1 n ’%@ (0 out of 5 Selected)
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To paint your scenario, you just paint the areas as you did in
scenario 1 (The figure below is an example of Meadowbrook

catalytic site).

Fhe [de Www Boskmads fmaent fedecton Gespiocesng  Cusemer Windows Help

DEES L 08X » b - EEEEO Ty
AENQ I e ®- 0 k0 BN T E ety [Ty
i ' LS

WK INVEION AR TOOLS

e ]
[ Lo
3 DT et 9005 e, St b
)i e 3 < AC T
 ahcthes v
DEVTYPE
BRASE

L —— . T

In the Scenario Spreadsheet, you can track changes in the
the ‘Summary_New’

‘Scenario 2° column of
‘Summary_Total’ tabs.

and the

l—»VaIues changed

USRI NIIRGS Fem

g 8 & BB
8
|

Scenario 1

= vacant Ll

Scenario 2

= New Vacent Developed Land

Scenario 3

MewDeveloped / nfil  m Existing Developed Acres

A ] [ @ i] I E I I ] [ K L [ ]
1 Existing Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5
2
3 | Developed Acres
4 Wacant Land 36 1232 28 0 | 36 123 36 123 36 123
5 Mew Yacant Developed Land i 2 % i 5% = o) 02 ¥ o)
6 Ezizting Developed Acres 25 = 221 T 17 63 251 88 251 88 251 88
7 | Mew Developed ! Iniill 30 i 2 2654 - (7 (4 - (4
8 Total Acres 286 286 286 286 286 286
]
s Developdd Acres
1t o
S 0
13
1
15
16 |

Scenario 4 Scenario 5

..... Existing
£
=
A
23
..... -
24 S —
5 v ———
= P —

- —

BE%

2 i J—
i PO
2 -
30 s
El I R |
o e
| Existing
5

I

#
[

Scenario 1

o Acres

Scenario 3

Scwlo 2

= vacant Land

W New Vacant Developed Land

Bxisting Developed Acres

E

= New Developed / nfill

Scenario 4 Scenario 5
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Using Attribute Field Manager

Occasionally, users want to identify some attributes of the
development types when they paint their scenario. In ET+, the
‘Attribute Field Manager’ function in the File menu allows users to
write and track attributes of the development types by using fields
in each scenario layer.

When you select the ‘Attribute Field Manager’ function in the ‘File’
menu, another window pops up, and you will see dozens of
‘attribute fields’ that ET+ can track and write in the scenario
layer(ET+ includes 141 attribute fields in total).

o Check all/
Short descriptions of ET+ Uncheck all
attribute fields
button
i = x
Check all Envision Attribute fields you would like| to have Envision track.
Envision Attributes Check All Uncheck All
Wiitr =
Track Fieid Name Az S| R o
Cnly
] Public_lmpeny Public Impenvious Percertage = [}
E Net_Impery | Building Impervious % = ]
(=] i _(;uss_\mpﬁv - 0ss \mpﬁviuu;?_.-_ [} [}
[ NetHUDen IMet Housing Unit Densty [ [
1 | reemeoen  Jiet sob Density [&] [&]
|} HUDen [Housing Uit Density HU [}
] EMPDen ob Density [¥] |EMP [}
= Redev_Rate | Redevelopment Rate | ) 2
B DevdHUDen | Redev Housing Unit Density 1 |:| F
[} DevdEMPDen  [lRedev Job Densty (W] @]
=] MFDen Mulifamily Density @ |MF ]
] THDen ‘ownhome Density TH (=}
(] SFDen [Jsingle Famiy Densy & |sF (&
B i SF_SM_Den all Lot Single Family Density [ |SF_sm ]
‘Field Names’ that @] p CALNS snventional Lot Single Family Densty SF_MD 0
- ] SF_LRG_Den  [lLarae Lot Single Famiy Densty ¥ |SF_LRG [&]
are aCtua“y Shown |} MHDen | Mobile Home Density F MH [}
in the attribute = DevdMFDen Redev Mutfamily Densty ] =]
E DevdTHDen | Redev Townhome Density &= =1
table of the ] DevdSFDen [Redev Single Family Density ] [
scena ri o) Iaye r I;I | Devd_SF_SM_D..J|Redev Smal Lot Single Family Density | 1
El Devd_SF_MD_D. | [Redev Conventional Lot Single Family Density [} =
when users check (@] N vevd_sr_LrG_ JlRedev Lare Lot Single Famity Densty (] [
B s ’ = DevdMHDen [Redev Mobile Home Density = 1
its “Track” box on =] MF _per [utiamiy Percentage S| =]
the Ieft = TH_per ownhome Percentage [} (&
] SF_per ingle Famiy Percentage W] 0
Ij SF_SM_lot_per | [Small Lot Single Family Percentage ] =]
] SF_MD_loi_per onvertional Lot Single Family Percentage [} D
= SF_LRG_lot_per [ffLarge Lot Single Family Percentage E 1
B i MH_per | Mobile Home Percentage ] [}
!j Owner_per | % Owner = =
[&] Rental_per ) renal [&] [&]
[ rent Average Rent 7l Il
&) Rental_Unit_Size werage Rental Unit Size ] ]
| ] F |. =z0e Sales Price | |_|"
il i v
Quick Reference Field Groupings
[] Land Use — (HU, EMP, SF, TH, MF, MH, RET, OFF, IND, PUB, EDU,HOTEL)
The fields following fields are required Envision fields: Devlype, Vacant Acres. Devd Aces, and Constrained Acre.
Apply
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Certain attributes can be multiplied against the land area (acres)
and result in additional variables. For instance, housing unit
density in the figure below can be multiplied against the land area
(acres) and result in housing units. This additional variable can be
calculated by checking the ‘Cale by Acres’ box.

Fields that can produce Multiplying against
additional attributes the land area (acre)
A
Write
Track Field Ngme Alias C:l;_eb: E;E%::‘;I OE::A
.F‘ublwc_lm erv _Pubic Impervious Percentage

Building Impervious %
Gross Impervious %

Net Housing Unit Density

Net Job Densty ]
Housing Unit Density JI] JHY
Jlob Density ¥} Jeme

lRedeveIopment Rate

Redev Housing Unit Density

Redev Job Density

Multifamily Density
‘ownhome Density

Single Family Density

Small Lot Single Family Density
onventional Lot Single Family Density

Large Lot Single Family Density

Mobile Home Density

Hd 9 EEEREE

Additional attribute variable names that can
be added and shown in the scenario layer.

However, you cannot find these attribute fields in the attribute
table of your scenario layer without checking the “Track’ box. For
example, if you want to track the calculation outputs of housing
density (‘HUDen’) and housing unit (‘HU’), you should check the
‘Track’ box on the left side of the ‘Field Name’ column.

Check all Envision Attribute fields you would like to have Envision track.

Envision Attributes Check All Uncheck All

Write
Calcby Calc Quiput

bkl Naney ke, Acres  Field Name

NetHUDen Net Housing Unit Density
NetEMPDen Net Job Density

HUDen Housing Unit Density
EMPDen Job Density
Redev_Rate Redevelopment Rate

Quick Refergnce Field Groupings
| Land Use -— (§IU, EMP. SF. TH. MF. MH. RET. OFF. IND. PUB. EDU.HOTEL)
The fields following fields are required Envision fields: Deviype, Vacant_Acres, Devd_Aces, and Constrained_Acre.

—» Check the ‘Track’ box Apply
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When you click the ‘Apply’ button at the bottom of the window,
ET+ automatically tracks the attribute field you select and shows
the completion message when done.

Check all Envision Attribute fields you would like to have Envision track.

Envision Attributes

| CheckAll | [ UncheckAl

Field Name

MNetHUDen Net Housing Unit Density
NetEMPDen Net Job Density

| Howssing Ut Densty
EMPDen Job Density
‘ Redev_Rate | Redevelopment Rate

Wite |
T Calcby Calc Output Calc
o Acres  Field Name Output

Quick Reference Field Groupings

| Land Use -— (HU, EMP. SF. TH, MF, MH, RET. OFF, IND, PUB. EDUHOTEL)

The fields following fields are required Envisic

fields: Deviype. Vacant_Acres, Devd_Aces, and Constrained_Acre.

Click!
When you right-click your scenario layer in the “Table Of Contents’
window and select the ‘Open Attribute Table’ function, you will see
the attribute table for that scenario layer. In the attribute table,
you will also find that the housing unit density (HUDen) and the
housing unit (HU) fields are added to the right end of the table.

/s Right ML
(e g Seenario_1 <ACTIVE> x
el C I ic k | EX_HOTEL_RM | Shape_Length | Shape_Area DEV_TYPE | CONSTRAINED_ACRE -
: <Hul> 2955 9881 |_349697.314797 | <Nub> <Nl
<Hul> 706.629487 | 15209.137342 | <Nul> <Nul>
<Hub> 801.379648 | 34329.088242 | <Nul> <N
0o <Hu 800.80451 | 38536084474 | <Nub- <Nub>
<Hull= 228.28798 1713.031324 | <Nul> <Nl
<Nub 600.227847 | 20008.157917 | <Nl <Nul- ®
<Hult= 1323.922731 | 106851.249109 | <Nulk= <Huls
= . <Hull> 755.590568 19460,55253 | <Nul> <Nl
B L Qatsl 200 Qeges Site\Meac <Nulb 691231773 | 17475.358105 | Single Famiy Residential <Nyl
2] [Scenario | <Ay : <Hulb> 685285065 | 16782.095044 | Single Famiy Residential <Nl
T —— <Nul> 689.180353 | 17063.168648 | Single Famiy Residential [ <t
DEV_TYPE| X Remove <Huls 587.122815 | 16915.478328 | Sinle Farmdy Residentil [ <o
Erase ] G _ <Hub> BEBATOT4 | 17077.101268 | Single Famiy Residential <l L :
I Metropolita Joins and Relates »
B Urban Cent{ L] 0rm (D out of 592 Selected)
B Town Cente & Zoom To Layer Scenario_1 <ACTIVE>
Community Attribute
Rueal Villaoy Visible Scale Range » .
B Multi-Famil fields
Traditional | Use Symbol Levels
MasterPlan  Selection » » are added
Single Fami Label Features =
Mobile Hon H- B- 55 X
s:p,“d Rurd Edit Features 3 Scenario_ <ACTIE> x
i =l
I Commercia Shape_Area DEV_TYPE | consTRAINED_ACRS HuDen HU L.
- Efﬁ;’lp:':t % Convert Features to Graphics... ] 349887 314757 | <hub- <Hul <Hub- o
ight Indu: B 15209.137342 | <Nuk= <Mult= <Hul> <Null>
B Heavy Indu! Convert Symbology to Representation... 34920.098242 | <Nl <Nl <Hul= <Hul>
SCENARIO_SU Data v 38530.904474 | <Nuk> <ok <Hub <>
1712031324 | <Nub- <Hul <Nub> <Hul>
<> Save AsLayerFile... 20008.157917 | <Nul> <Nul> <Nyl <Nul>
& Create Layer Package... 106851.249109 | <Nub- <Hul <Hub <Hul>
- 19450.55253 | <tul> <Nl <Nub> <Hul>
[ Properties.. 17475.358105 | Single Famiy Residential Nl <Hub <ol
16782.095044 | Single Famiy Residential <Nulb> <Hub <Hul>
17053168648 | Single Famiy Residniial <Nl <Hub> <Mul>
16919.478328 | Single Famiy Residential Nl <Nubs <ol
17077.101288 | Single Family Residential |t [ <t | <> -
: v
o 0 > |[E]® | 0 outof 592 Selected)
Scenario_1 <ACTIVE>
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However, as you see in the attribute table of the scenario layer, all
values in that field have null value. This is because ET+ cannot
recognize the extent to which you want to synchronize the
calculation outputs. Therefore, you should determine which
outputs of parcels or areas you want to synchronize. If you want to
synchronize the attribute field outputs only for painted areas, you
have to choose the ‘Quick Sync’ function in the ‘File — Synchronize
Data’ menu; for all areas, choose the ‘Full Syne’ function.

ENVIEION PAINT TGOLS 2%
File \_Edﬁklnlliw Subareas.

E Open Enwisicn File Geodatabase
E Define Scenario Layers »

Exiting Conditions Sync

: Quick Sync | \ |
Synehronizs Data o N v |
T '

E Attribute Field Manager Calc Null Values | ‘

0 Y T
- T [select the ‘Quick Sync’
function to synchronize
the attribute outputs
for painted areas only

B Ea m i

EEL LR
Scenario_ 1 <ACTIVE> ®
= — __

Shape_Area DEV_TYPE COMSTRAINED_ACRE HUDen | HU 7

| 349897 314797 | <Nuls <Null» <Null» <Nuls
15209137342 | <hub> <t <Hul> <Huts
34029 038242 | <Null <Null= <Null= _«an-
38538 984474 | <Null> <Nul> <Null> <Nul= .
TR b For TS Attribute outputs are now added
20008157917 | <Nulls <Nul» <Nulls <Nuls
108851.248109 | <Nulb> <Nul> <Nulb <Nul> 1
S IETD e 3 2 and traceable when you paint the
17475 358105 | Single Famdy Residential <Hylt= | <Nyl . .
TE72 09504 | Singe Famdy Ressenta T £ £73 areas in the scenario layer
17063.168649 | Single Famiy Residental <Nub> [ <Nulls <Nults
16919 478328 | Single Famiy Residential <Nul» <Nulb <Nulb>
17077101388 | Single Famiy Residential <Nulb» [<Nul> <Nulb> Iv

-

[Tt 1w @- (0 out of 562 Selected)

Secenario_1 <ACTIVE>

EELNEEEE:

Scenario_1 <ACTIVE> x
Shape_Area DEV_TYPE CONSTRAINED_ACRE | HUDen | HU a
¥ | 345657314757 | <Hub> <Hull> <Hul> <Hulb> |
15208.137342 | <tub> <M <Hub <Hub-
34929095242 | <Null- <Null= <Hul> <Hul-
36536964474 | <Nub> <Hul> | <Hub- | <Hue
1712031324 | <Nul> <Hub> <Hul <Hub
20008.157917 | <Null> <Nult> <Hul> <Hul>
\ 106851249109 | <Nul> <Null> <Nulk> <Nulk>
\ 19460.55253 | <Nul> <Null= <] <]
- 17475.358105 | Single Famiy Residential <Nub> (25551 | 2.184429)
16782.095044 | Single Famiy Residential <Nulk= 3.526561 2.09777]
17063.168649 | Single Famiy Residential <Nul- 3525551 | 2.132905)
— 16919.476326 | Sngle Family Residential <l 3525581 | 2114943
17077101266 | Single Famiy Residential <t 3525551 | 2134646 ~
H
ot tor o [E]5 ) 0o of 592 Selected)

Scenario 1 <ACTIVE»
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For attribute fields that can produce additional attribute variables,
you may want to write the calculation outputs only. In the
‘Attribute Field Manager’ window, you can find the checkbox
‘Write Cale Output Only.” Check the box of the field you want to
add to the attribute table of your scenario layer and press the
‘Apply’ button. For example, if you want to add the calculation
output of the number of employment, check the “Track’ box to
track the attribute field, the ‘Cale by Acres’ to calculate the number
of jobs, and the ‘Write Calc Output Only’ box to add the calculation
output field only. Then, synchronize the calculation outputs with
the attribute table of your scenario layer to show the values.

Check all Envision Attribute fields you would like to have Envision track.

Envision Attributes Check All J I Uncheck All

Track Field Aiss Calcby Calc Output Calc

Field Name Output |
Only |
NetEMPDen | Met Job Densty
v [HUDen Housog Unt Dencty 2 lhy
z ‘ ] |EMPDen Job Densty EER
Redev_Rate Redevelopment Hate
3 DevdHUDen Redev Housing Unit Densiy

| DevdEMPDen | Redev Job Densiy

Quick Reference Field Groupings
| Land Use — (HU, EMP, SF, TH, MF. MH, RET, OFF. IND, PUB, EDU,HOTEL)
The fields following fields are required Envision fields: DevType, Vacant Acres, Devd Aces, and Constrained Acre.

Shape_Area

CONSTRAINED_ACRE I HU

349697.314797 | <Null>

<Null>

<Hull>

18209.137242

<Null>

b Only the calculation

34929.096242

<Hul>

38538.984474 | <Null=

<HNul>

s output (EMP) field

| 1712.021324 | <Null>
20008.157917 | <Null=

<Null>

| <l

<Null>

T is added to the

106851245109 | <Null=

<Null>

<Hull>

19460.55253 | <Nul=

<Hul>

b attribute table in

17475.358105 | Single Family

<Null>

16782.095044 | Single Family

<Hull>

3.525851 2.08777

3.525551 2.184429 .
the scenario layer

17063.1685649 | Single Family Residential

<Hulk=

3525551 2132805

[T 1 m Ea (0 out of 592 Selected)

Scenario_1 <ACTIVE>
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16919.478328 | Single Family Residential
17077.101368 | Single Family Residential

<Null>
<Null>

3.525551 2114943
3.525551 2134646

-1%- 5

Scenario_1 <ACTIVE>

DEV_TYPE CONSTRAINED_ACRE HUDen HU
Single Family Residential <Hul> 3525551 0094344 0
Single Family Residential <Hul> 3525551 247045 0
Mult-Famdy Resdential <Nul> 35851058 2178473 []
Mutti-Famiy Residential <Nul> 35.851058 3.26419Y 0
Multi-Famdy Residential <Hul 35.851058 20.215684 0
Commercial <Hul> 0 13
Multi-Famdy Residential <Nul> 35851058 4857328 0
Single Family Residential <Nulb> 3.525551 1.5663 7 0
Single Family Residential <Nul> 3.525551 0.08115 0
Commercial <Hul 0 12
Commercial <Nub> 0 1
Mutti-Famiy Residential <Nub> 35851058 |  42.69921 0
Single Family Residential <Nul> 3.525551 0.24258 0 *

T 1+ v [E|® | ©out of 592 Selected)
Scenario_1 <ACTIVE>
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The attribute field manager also provides a function that allows
users to select reference field groupings based on land use
categories easily. At the bottom of the Attribute Field Manager
window, you can find the ‘Quick Reference Field Groupings’
section. When you click the checkbox, fields directly related to
land use categories are automatically selected to produce output
fields and add them to the attribute table of the scenario.

Chack all Envision Attribute fields you would like to have Envision track.
Envision Attributss [ Chack All | [ Uncheckall |
Csichy  CabcOutput
Track Fiekd Hame e e o
HetEMPDen Hiet dch Dersty
HUDsn Houaing Urat Densty ¥ WU
B Jois Denty FES
[&] Fedey_fiste Redevelopment Rate ]
= DewdHUDen Riedev Housing Lint Densty ]
@] DewdEMPDsn  Radev Job Denaly ]
B MFDen A Adamiy Dersty G
= THD=r Tawrhame Densty ¥ ™
1] SFDen Single Family Density v |sF
[&] S%_SM_Den Smal Lot Single Famiy Denaty 7 |sesm
[&] 5%_MD_Den Comventionsl Lot Sirgle Famiy Dansly FIEXT)
[S] STLAG Den  Lerge Lot Sngle Famiy Denzay v |siAg
[&] MHDen Mabie Hame Densey EICT
[&] DewdMFDan Riadey Mubdamity Densiy ]
« i
I Land Use — (HU. EMP. 5%, TH. MF. MH. RET. OFF. IND. PUB. EDUHOTEL) I
= Devd_ices, and f dere
Apply

—» Check the ‘Track’ box

E-%- 1R

Check all Envision Attribute fields you would like to have Envision track.
Envision Attributes [ checkan | Uncheck Al |
Wik =
Track Fesld Nama ™ Cocly | Do tun o
ok,
0 NHEMFen [ et Jeb Deraay 1
[F] HuiDen | Housing Ut Drensity HU 1|=]
W EMPDen | 4o Bty G =
=] Fedev_Fata | Aecavelopment Fate. [5] =
[ DevdHUDen Redav Heusing Lt Dansty E 1
[ CevdEMPDen Recev Job Densty = 1
[ MFDen Mutifamily Dersty ¥ M 1
= THDen [ Tomriome Deasty B T ]
[ SFDen Single Famly Denty W [sF 1
B SF_SM_Den Small Lat Single Famiy Diensty # |sFsm 1
| SF_MDOsn | Gonvermonal Let Singlo Family Deisty [EREXT) 1
A SF_LAG_Den Large Lot Singhe Family Deneiy [ |sFLRG 1
53] MHDen Mobée Home Densty MM 1
.‘ DevdMFDen Aedev Mukfamily Density [=] ]
£l = i v
Quick Refergnce Field Groupings.
] Land Use — (HU. EMP. SF, TH. MF, MK, RET. OFF. IND, PUE. EDUHOTEL)
The el folloving fields ane requived Emision fields: Deviype, Vicant_ Acres, Devd Aces, and Constrained_Acre:
Apply

— Land use fields are selected

Scenario 2 <ACTIVE> ES
HuDen [ EMP. MFDen MF THDen | TH SFDen | SF e sk |-
<Nul= <Nul= <Null= | <Null= <Nul= =Mull= <Nul= =Null= <Null= <Nul=
Nuls[<Wub=_ | <Nuls | <Hul= <Hul> <Hull- Tl <l Nl <Hal=
Gk <Mk | <hub | <hul <l <Nl <k <l <Hul> <l
<Null> <Nul> <Null> | <Null> <Nul= <Mull> <Nulk> <Nult> <Null= <Nul=
<Hul= Nuk= <Null= | <Mull> “Nuk= =Mull T<hu= =Nt b= <Nult>
<Null= <Nul= <Null= | <Null= <Nul= <Null= | <Null= <Mult= | <Null= <Nul=
Hul> | <Hubs | <Null- | <Hullx <Hul <Hull- <l <l <Hul> <Hal
Nub [ <lub | <Nul | <huls <Hul <Hul N> <l <Hul> <tk
3525551 | 2184429 0 o 0 o o 3525551 2184429 | <Nult=
3525551 | 2.08777 0 [ 0 0] [] 3525851 | 209777 | <hul>
3.525551 | 2132905 o o o o 0 3.525551 2.132905 | <Nul
3525851 | 2114943 0 0 0 0 [ 3.525561 2114943 | <Hul>
3 G25ee | 2434545 2 o 2 o [ S FRETIE S -
N —— ) ) R——
o 0o om E (0 out of 592 Selected)

Scenario 2 <ACTIVE>

To erase the output field in the scenario attribute table, choose the
column you want to erase first and right-click the column name. In
the menu, select the ‘Delete Field’ menu and click ‘OK’ when you
see the message.

Seenario_2 <ACTIVE> x
—
| HUDen | WU | EMP MFT
[ <hut> <
<Nub> ¥ Sort Descending
S | Advanced Sorting..
<Hut> |
Hus Summarize...
Al <Ml | o | £ statistics...
<> [<tiub> | <huks
<Hut > | <Hul> | <hus :[i Field Calculator...
| 2.525651 | 2.104405 o Calculate Geometry... []
0 0
23 o | TumField Off o
2= EREL L ] Freese/Unfreeze Column A
s2sEsi | 21mEE | O 0
. | X DeleteField
[ 0 r v B ©outol 3 Properties...
[Scenano_# <ACTIVE> |

_ /p Right

Click!

1 @) Click!

— Output fields are integrated into the scenario attribute table

A field erased.

R Rl L
Scenario_2 <ACTIVE>
Huoen | wu_ ff emp MF THen
< Nub>_| <Hub>
s [luls | <Hubs
i ftuls | <Hub>
tut> fl<Nulb> | <Nub>
[t ftub | <N
tute [l<tut> | <Hub>

<Hub
<Hul>

0
[
0
o
0

P m

"o 0 r

Scenanio_Z <ACTIVES]

» ([ B0 | (0 out of 592 Selected)
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ANALYZING SCENARIOS

STEP 6: Interpreting Scenarios

When you create your scenarios, all changes and outputs of each
scenario will be written in the scenario spreadsheet. Therefore, in
order for user to compare each scenario, they should compare
various outputs and values of each scenario with one another that
are all included in the scenario spreadsheet.

As we know, scenario outcomes in ET+ automatically calculated
when users paint polygons in the target site, and the painted
polygons change over 60 scenario planning indicators on a real-
time basis. Also, we already understand that these indicators can
be categorized into 7 distinct groups. Each group can affect the
overall interpretation of scenarios users produce.

When you finish painting all scenarios, you can compare scenarios
with one another by using indicators included in the
“Summary_New” and “Summary_Total” tabs of the ET+ Scenario
Builder. Results of each indicator are organized as both tables and
graphs by scenarios, so users can intuitively compare scenario
outcomes.

In fact, there is no single way of interpreting scenarios. How to
interpret scenarios you produce can vary according to your
scenario planning assumptions or target goals you set up at the
beginning phase of the scenario planning process. Therefore,
interpreting scenario outcomes is totally up to you!

Nevertheless, there may be some guidelines that help you interpret
your scenarios in a more comprehensive and accurate way. The
followings suggest questions that you need to consider when
comparing scenarios (Again, this is not an absolute guideline!):

» What are general features of each scenario? Are there any
highlights we should focus on?

» Based on scenario planning goals, how does each scenario
satisfy these goals?

« Considering scenario planning assumptions we made at the
beginning phase, are the results of each scenario estimated
based on what we expected?

» What challenges or problems does each scenario have?
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Two Summary Tabs: Summary_New & Summary_Total

Among tabs in the scenario spreadsheet, the two summary tabs —
the ‘Summary_New’ and the ‘Summary_Total’ tabs — play a major
role in estimating the impact of each scenario on the future growth
and development. By summarizing outputs of each scenario in the
comprehensive and visualized way, summary tabs are very useful
to understand and compare results of each scenario.

The ‘Summary_New’ tab contains tables and graphs that painted
areas affect physical, socioeconomic, and environmental aspects of
the scenario, independent of existing jobs, housing, population
and land use. While the ‘Summary_New’ tab shows only the
impacts of new development, the ‘Summary_Total’ tab
incorporated existing housing units, jobs, population, and land use
to show the “total” impacts of a scenario.

ET+ has 61 indicators, and both tabs consist of indicators that
show outputs of scenarios based on the definitions of each tab. The
indicators in these tabs include the following:

Indicators Summary_New

Population °
Net New Population
Displaced Population
School Aged Children
Average Household Size
People per Net Acre
Housing Units per Net Acre
Developed Acres (with %)
Infill Development
Land Area Mix
Land Mix Score(Entropy)
Land Use (5) Building sqft Mix
Building sqft Score (Entropy)
Average Floor Area Ratio (FAR)
Walk and Transit Friendliness (0-1 scale)
Parking Spaces
Parking Spaces per 1,000 sq. ft. of Development
Parking Lot Coverage
Transportation | Parking Cost as Percent of Building Value
(15) New Road Land Miles
New Road Cost
Walk Trips
Transit Trips
Vehicle Trips

Baseline Info.

(7)

Growth (2)

Summary_Total
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Indicators Summary_New Summary_Total

Internal Trips

External Trips

Vehicle Miles Traveled (VMT)

Mixed Use District Travel — VMT per Capita
ULI Shared Parking Savings

Employment Mix °
Employment by Type °
Net New Jobs

Displaced Jobs

Job-Housing Balance

Jobs per Net Acre

Household Income Needed to Afford the
Average Home Cost in Each Scenario
Average Wage in Each Scenario

Subsidy

Financial

Subsidy per Unit

Property Tax Revenue per Acre

Sale Tax Revenue per Acre

Monthly Household Costs (H+T+E)
Housing by Type

Housing Mix °
Net New Housing Units

Redeveloped Housing Units

Owner/Renter Mix

Average Rent

Average Rental Unit Size

Average Home Price

Average Owner Unit Size

Housing Distribution by Income

Housing by Building Type

Impervious Cover of New Development (%)
Energy Use per Household

Carbon Dioxide (CO2) Emission per Household
Landscaping Water Use per Household
Internal Water Use per Household

Waste Water per Household

Solid Waste per Household

TOTAL (61 Indicators) 45 Indicators

(*) Note: Indicators colored in blue are ones that are used in both the ‘Summary_New’ and the ‘Summary_Total’
tabs.

Transportation
(15)

Economy
(14)

Housing
(11)

Environ.

(7)

38 Indicators

As shown in the table above, indicators can be grouped into seven
categories according to the general characteristics of each
indicator and general purpose of each scenario spreadsheet tabs —
baseline information, land use, growth, transportation, economy,
housing, and environment. Also, both scenario spreadsheet tabs
shares some indicators.
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Tools in ET+

Actually, the ArcGIS shapefile you use as a base map in ET+
contains many existing condition datasets. By using these existing
condition data, ET+ can provide several useful functions so that
user can analyze existing conditions of the target site or area.

In the ‘File — Tools’ menu, ET+ provides many analytic tools to
help users understand the current conditions of the target site as
well as the future changes in each scenario. Among these tools, the
‘Redevelopment Candidate App’ and ‘Local Jobs-Housing Balance’
function are basic and easy-to-use analytic tools for analyzing the
current conditions and the future changes of the target site.
Therefore, using a Meadowbrook catalytic site base map, this
section will explain how to use these two functions.

As you see in the ‘File-Tools’ menu, there are other functions that
helps users analyze the current conditions of the target area in the
more comprehensive way. However, in order to use other tools very
well, users need to have more knowledge of ArcGIS. Therefore, other
functions will be explained in the ET+ Advanced Group manual for
those who have enough skills and background of GIS.

The ‘Redevelopment Candidate Apps’ Tool

As one of the most important indicators produced in ET+, the
redevelopment candidate app is used to find out which parcels in a
given area are candidates for redevelopment in the short-to-
medium term. This can help planners identify the parcels or
neighborhoods that are ripe for redevelopment and predict which
areas may be more suited for redevelopment at some time in the
future. It can also help identify whether redevelopment candidates
consist of small parcels or large parcels, and whether they are
scattered or concentrated. The indicator generates a list of
redevelopment candidates, which should be checked for accuracy
to eliminate historic, publicly owned, and low-value/high-income
generating properties from consideration.
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The indicator uses two methods to determine time horizons for
redevelopment potential. The depreciation schedule method
compares building depreciation and land appreciation to
determine when the building will become worth less than the land
it sits on. The bottom quartile method identifies parcels that have
low value compared to other properties in a given area. The
indicator requires GIS data including a non-residential parcel
layer with fields for effective year built, improvement value, land
value, building lifespan, and annual land appreciation.

Let’s identify redevelopment candidates by using the depreciation
schedule method. In the Envision Paint Tools, click the ‘File —
Tools — Redevelopment Candidate App.” Then, you will see
another window pop up in your screen.

[ File |

Open Envision File Geodatabase

Define Scenario Layers »
Open Envision Excel File »
Synchronize Data »

Attribute Field Manager

sERRETORA

Attribute Aggregation to Neighborhood
Tools »
1 to Many Export
Accessibility Functions »
Envision Tomerrow Plus v1.0 = j\
Redevelopment Candidate App |
Local Jobs-Housing Balance Click!
g B
o) Redevelopment Candidate E@g
Redevelopment Candidate Method: @ Depreciation *) Bottomn Quartile
Select Parcel Layer: | -
Select "Effective Year Built" field -
Select "Improvement or Building Value" field -
Select "Land Value" field -

Select "Square Footage" field

Enter Number of Class Breaks 4

Enter Current Year (4 digit) 2013
Enter Building Lifespan 50
Enter Annual Land Appreciation 200 o per year

Apply Legend RUN ®
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In the Redevelopment Candidate window, there are some blanks
you need to fill in. First, choose the ‘Depreciation’ button in the
Redevelopment Candidate Method and select your parcel layer (In
the Meadowbrook Catalytic site example, you need to choose the

‘Meadowbrook_Parcels <ACTIVE>’ as your parcel layer).

> @

85! Redevelopment Candidate

o | 5 | |

Select Parcel Layer: I Meadowbrook _Parcels <ACTIVE>|

Click!

Select "Improvement or Building Value" field

Enter Current Year (4 digit)

Enter Building Lifespan

Enter Annual Land Appreciation

Redevelopment Candidate Method: Bottom Quartile
Select "Effective Year Built" field -
Select "Land Value" field -
Select "Square Footage" field
Enter Number of Class Breaks 4
2013
50
200 s per year
Apply Legend  RUN ()

» A parcel layer
is added.

Select the appropriate fields to fill in the ‘Effective Year Built’,
‘Improvement or Building Value’, and ‘Land Value’ fields of the
Redevelopment Candidate widow (In the Meadowbrook Catalytic
site example, choose the ‘yearBlt_1’, the ‘Bldg_Value_1’, and the

‘Land_Value_ 1’ respectively).

-
o) Redevelopment Candidate

:r‘@

Redevelopment Candidate Method: @ Depreciation

Bottomn Quartile

Select "Effective Year Built" field

Select "Improvement or Building Value" field
Select "Land Value" field

Select "Square Footage" field

Enter Number of Class Breaks

Enter Current Year (4 digit)

Enter Building Lifespan

Enter Annual Land Appreciation

Select Parcel Layer:  Meadowbrook_Parcels <ACTIVE>

Selecting fields

yearBit_1 -
Bidg_Value_1 ~@

Land Value 1| -

2013

50

200 % per year

Apply Legend RUN @

» from the parcel
layer
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Enter the current year and define building lifespan and annual
land appreciation. Although ET+ has default building life span (50
years) and annual land appreciation (2.00% per year), you can
change them as you like. In this example, let’ say that the building
lifespan of the Meadowbrook catalytic site is 50 years and the
annual land appreciation will 2.00% per year (default values).

[ 52 Redevelopment Candidate = | E I
Redevelopment Candidate Method: @ Depreciation ) Bottom Quartile
Select Parcel Layer:  Meadowbrook_Parcels <ACTIVE> -
Select "Effective Year Built" field  yearBit_1 -
Select "Improvement or Building Value" field Bldg_Value_1 -
Select "Land Value" field [FrERETE -

Select "Square Footage" field

Enter Number of Class Breaks 4

Enter Current Year (4 digit) 013
Enter Building Lifespan 50
Enter Annual Land Appreciation 200 % per year
@
ApplyLegend | RUN (B)
v

Inputting year, building lifespan, and annual land
appreciation ratio.

Now, click ‘Run’ to identify redevelopment candidates of the target
site.

49 Redevelopment Candidate =8
Redevelopment Candidate Method: @ Depreciation ) Bottom Quartile
Select Parcel Layer:  Meadowbrook_Parcels <ACTIVE> -
Select "Effective Year Built" field  yearBit_1 -
Select "Improvement or Building Value" field Bidg_Value_1 -
Select "Land Value" field EnNETE v

Select "Square Footage" field =

Enter Number of Class Breaks 4

Enter Current Year (4 digit) 2013
Enter Building Lifespan 50
Enter Annual Land Appreciation 200 % per year
@
Apply Legend] | Run (B) @)
. Click!
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When you click ‘Run’, you see a thematic map of redevelopment
candidates in the target area. The parcels or areas in red color
indicate that they need to be redeveloped as soon as possible.
Parcels in yellow or beige color shows that they are still newly
developed and can be redeveloped years later. You can see the
legend of redevelopment candidates in the ‘Table Of Contents’
area, which is located on the left side of the screen in the figure
below.

Urtied -

Fie (30 Vew Sockmas e Selecien Geprcwung  Cultomiw Windser Hep

Dgea B = L B et ~E MBS e a7 g Ouwing-[Re| ) O A e B u A2y
RaAMQ it (e L3 ] g | Promt bet | BT Paed Tesd

Tobbe Of Corterts »

JLavers]
& (3 DAET+\Dats\3300_5_Demo_Site'Meadawbeook.gdb
5 Mesdeobiesk Parcels <ACTIVES
REDEV_VR

0
. Todoy
-0y

Sty

|
=

[l

A thematic map of redevelopment candidates in
the target site is created.

-y
D SCENARID_SUMMARY

l-'l.l-
!!._l ’

ll-.l-

Legend added

152868300, TEZIAZBA1 Feet

Also, when you right-click the shapefile (‘Meadowbrook_Parcels
<ACTIVE>’ in this example) and click ‘Open Attribute Table’
menu, a new column called ‘/REDEV_YR'’ is added in the attribute
table like the figure below.

The redevelopment years of each parcel are calculated, and a
new field is added in the attribute table in the parcel shapefile.

Table =

E- B BT E x

Meadowbrook_Parcels < ACTIVE> x
EX_EMP | EX_RET | EX_OFF | EX_IND | EX_PUB | EX_EDU | EX_HOTEL | EX_HOTEL_RM | Shape_Length Shape_Area DEV_TYPE ‘CONSTRAINED_ACI REDEV_YR Val_per_sqft -
=Null= 3.45 | =Null= =Null= =Mull= =Null= =Null= =Hull= 2956.9881 349697 314797 | <Nulk= =Null= 2013 485971014 D
=Null> 1.36 | <Null> =Null> =Mull= =Null= =Null> =Null= 706.629487 15209.137342 =Null= 2013984252 179.779412
=Null> =MHull= =Null= =Null> =Mull= =Null= =Null> =MHull= 801.379848 34929.098242 =Null= 2012 1.#MNF00e+000
<Null> <Null> <Null> 19.898 | <Null> <Null> <Null> <Null> B800.80461 38538.984474 <Null> 2032225789 47.763584
<Null> 0 | <Nulk> <Null= <Mull= <Nulk= <Null= <Nulk= 226.28799 1713.031324 <Null> 2013 1.#MNFO0e+000
<Null> <Nulk= <Null> 9.975 | <Null= <Nulk= <Null= <Nulk= 600.227847 20008.157917 <Mull> 2033.042008 50957393
<Nulk= <Null= <Null> 25.188 | <Null> <Nult= <Nulk= <Null= 1323.922731 | 106851.248108 <MNull> 2013 32.185862
<Nulk= <Hull= <Null= 8.916 | <Nulk= <Nulk= <Nulk= <Hull= 755.890568 19460.55253 <Mull= 2013.118602 31.751907
<Nulk= 2.52 | <Null= <Nulk= <Mull= <Nulk= <Nulk= <HNuli= £91.221773 17475.358105 | Single Family Residential <Mull= 2013 29.404762
=MNull= <MNull= <Null= Q| =Mull= =Null= <MNull= <MNull= 686.285065 16782.095044 | Single Family Residential <Mull> 2012 1.#NF00e+000
=MNull= <MNull= <Null= 7.236 | <Nul= =Null= <MNull= <MNull= 688.190353 17063.168649 | Single Family Residential <Mull> 2013.839626 30.168601
=Null= =Hull= =Null= 8.055 | «Mull= =Null= =Null= =Hull= B87.122815 168919.478328 | Single Family Residential =Null= 2018.154938 348106877
=Null> 6.484 | <Null> =Null> =Mull= =Null= =Null> =MHull= B88.17074 17077.101368 | Single Family Residential =<Mull> 2013.467584 46.85953 -

« [ m ] »

o 0 oM & (0 out of 592 Selected)
Meadowbrook_Parcels <ACTIVE> |
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In the Depreciation/Appreciation method, ET+ calculates the
redevelopment year by using the following equation:

(Redevelopment Year) =
(Improvement Value—Land Value)
[{ (Improvement Value) + (Land V(II'U.E) X

(Building Lifespan—(Current Year—Ef fective year Bulilt)

(Land Apprecation)
100

}] + Current Year

With this complicated equation, there are three conditional
statements for calculation of the redevelopment year as follows:

1. If land value is greater than improvement value, then
redevelopment year is equal to current year.

2. |If the current year minus effective year built is greater than
the building lifespan, then the redevelopment year is
unknown. The result is 0. The building could be historic.

3. |If the current year minus effective year built is equal to the
building lifespan, then the redevelopment year is the
current year. Otherwise the equation results in a divide by
zero error.

In the Bottom Quartile Method, select the ‘Bottom Quartile’
button at the top of the redevelopment candidate window and a
parcel layer to use. Select the other three fields and define how
many class breaks you want to have. Click ‘Run’ and you will get
another thematic map of redevelopment candidates in your target
site.

p
a5 Redevelopment Candidate

N

o=

Redevelopment Candidate Method:

Depreciation @ Bottom Quartile — @) Click!

Enter Current Year (4 digit)

Enter Building Lifespan

Enter Annual Land Appreciation

Select Parcel Layer: I Meadowbrook_Parcels <ACTIVE>| - ’__\_>
Select a parcel layer

Select "Effective Year Built" field

Select "Improvement or Building Value" field | Bldg_Value_1 -
Select "Land Value" field Land_Value_1 - Lo
‘ ®&+—» Enter the building value,
Select "Square Footage" field | AREA_sq_ft -
land value, and square
Enter Number of Class Breaks 8

footage fields and
2013 determine the number of
class breaks

2.00| % per year

Apply Legend | -P ;
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As shown in the above figure, you can find that a new field called
‘Val_per_sqft’ is added to the parcel layer. To check the result,
right-click the parcel layer and select ‘Open Attribute Table.” Then,
you will find that there is a new field added at the end of the table.

[ SCENARIO_SUMMARY

Table 0 %
(4Ble 8|
B £F layers
= L DAET+\Data\3%00_5_Demo_Site\Meadowbrook.gdb
S 5] Meadowbrook_Pa
Val_per_sqft @ Copy

W<=6 Remove
H9to13 g Open Attribute Table
E1l3te 20
C20t039
[mETTR & ZoomToLayer
COMto N6 700
D6 to551 Visible Scale Range
[1>=551

Use Symbol Levels
Selection
Label Features.
Edit Features
%o Convert Features to Graphics...
Convert Symbology to Representation...
Data
< Save As Layer File...
@ Create Layer Package...
B Properties...

mCIick!

152MSE726 TAI960048 Fest

A new field ‘Val_per_sqft’
is added to the attribute
table of the parcel layer.

A
Table =]
BSOS x
Meadowbrook_Parcels <ACTIVE> x
—
Shape_Area DEV_TYPE CONSTRAINED_ACRE | REDEV_’ Val_per_s: AREA_ »
349697.314797 | <Null> <Null> 201 4794432 :‘
15209.137342 <Null> 2013.9842! 16.075862
34929.058242 <Null> 201 5.840403
38538.984474 <Nul> 2032,257“ 24660743
1713.031324 <Nulb- 209 6.129485
20008.157917 <Nult> 2033.0430 25.404538
106851.249109 <Null= 20 7.587183
19460.55253 <Null> 2013.11688 14.547377
17475.358105 | Single Family <Null> 201 5.682287
16782.095044 | Single Family <Nulk> 201 6.232833
| | 17063.168643 | Single Famiy Residential <Nulk= 2013.8396 12.793838
16919.478328 | Single Family <Nul> 2018.1549 16.572615
17077.101368 | Single Family Residential <Null> 201 3.15755. 17.737202 -
< k W]
"o 0y m - (0 out of 592 Selected)
| Meadowbrook_Parcels <ACTIVE»
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E In the Bottom Quartile method, ET+ estimates redevelopment
. opportunities based on relative value within in area by using the
! following simple equation:

(Value per acre) =

{ (Butlding Value)
(Improvement Value)

+(Land Value)}

(Lot Square Feet)

Occasionally, you might have an error message called “Legend
Renderer Error.” This is because there are zero or even negative
values in the lot square feet of the attribute table in the parcel
layer(‘Meadowbrook_Parcels <ACTIVE>’ in this example). Or you
may not have the area square footage data in the parcel layer. In

either case, you need to calculate (or recalculate) the area square
footage of these parcels.

In the attribute table of the parcel layer, click the icon ‘ i3 ~' and
select ‘Add Field.” Name a new field and select the type (The
‘Double’ type is selected in this example).

& =B

B

Select By Attributes...

Switch Selection
Select All

; @) Click!

Find & Replace...

m "Add Field..

[<]

E

gk @

Turn All Fields On
Show Field Aliases
Arrange Tables »

Restore Default Column Widths
Restore Default Field Order

Joins and Relates »
Related Tables »

Create Graph...
Add Table to Layout

Reload Cache

Print...
Reports
Export...

Appearance...

Click!
. -
Add Field =
Name: AREA_sqft
Type Double -
Field Properties

Alias

Alow NULL Values Yes

Default Value

ok | [ Concel |

Name a new
+f|eld and
select the

type

Place the mouse arrow on the new field name and right-click the
new field and select ‘Calculate Geometry.’
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"Click!

Table 7]
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St e —» A new field ‘AREA_sqft’ is added.
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The following message will appear. When you click ‘OK’ to
continue the task, another window pops up. In that window, select
‘Area’ as a property and choose ‘Use coordinate system of the data
sources.” Then, units will be automatically set up. Click ‘OK’ when

everything is ready.

(et

You are sbout to do & calculste outside of an edit session. This method is faster than calcudating in an edit
session, but there is no way to undo your results once the calculstion begins. Do you wish to continue?

Calculate Geometry

[7] Dont wain me again

Yes

-
Calculate Geometry

() Use coordinate system of the data frame:
[PCS: NAD 1983 StatePlane Utah Central FIPS 4302 Feet

Units: I[Sq.lae Feet US [sq fi]

Calculate selected records only

Select ‘Area’ to calculate the
square footage of each parcel

Use the existing coordinate
system of the parcel layer
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Now, you have a new field that has the square footage of each
parcel in the target site.

Table =
- R Ry O x
Meadowbrook Parcels <ACTIVE>
= e S e
EX_HOTEL | EX_HOTEL RM | Shape Length | Shape_Area DEV_TYPE CONSTRAINED_ACRE | REDEV_YR AREA,
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4 1 -
"o 0 v 1 (B ©out of 92 Selected)
Meadowbrook_Parcels <ACTIVE>

The areas of each parcel are calculated. «—

Using this calculation results, you can operate the ‘Bottom
Quartile Method’ option in the ‘Redevelopment Candidate Apps’
tool and get the same result.

) Redevelopment Candidate =
CorEr e R OEEe D Running the ‘Redevelopment Candidate
Selact Parcel Layer:  Meadowbrok_Parcels cACTIVES 3| ,

Apps’ tool.

Selact "Effactiva Yoar Built™ fiald

Select “Improvement or Bulkding Value® fiekd By Vae_| .
Select “Land Value™ field  Laed Vae 1 -
Select "Square Foctage” fiald  AREA A -

Enter Number of Class Breaks 2

Enter Current Year (4 digit)
Enter Buikding Lifespan E]

Enter Annual Land Appreciation 200] 5 per year

agptyLegend | BUN (B)

[[son 51 v Bostins e i apcaning Comene e ey
- Crhe b S bt A g
1 LT
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The ‘Local Jobs-Housing Balance’ Tool

Another important indicator for analyzing existing conditions of
the target site is a jobs-to-housing (J-H) balance. The balance or
ratio of jobs to households in the various subareas within a region
or city can be an important indicator of the health of a region. If a
large mismatch exists between employment and housing in one or
more subareas, then significant in-commuting and out-
commuting will occur, putting pressure on the transportation
system and adding to household transportation costs. The ratio is
all housing relative to all jobs, not necessarily jobs where the
persons in the households are employed. As jobs are a surrogate
for destinations, this indicator is measuring person-destination
match.

ET+ automatically tracks the balance of both existing and new
jobs and housing within the scenario layer. Users can zoom into
particular subareas, cities or neighborhoods for assessment of
localized jobs-housing balance.

Now, let’s operate local jobs-housing balance tool. As with other
GIS shapefiles in ET+, you should check your scenario layer GIS
shapefiles to see if there are GIS fields for the number of housing
units and jobs in the target site. In this example, let’s add the
shapefile in the blank ArcMap document. You can click the
‘Catalog’ button at the right of the ArcMap screen, go to the file,
click it, and drag it to the ArcMap workarea.

T — L = o | o |

110248 41503 Decimad Degrees
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Now, go to ‘File — Tools — Local jobs-housing balance.” in the
ENVISION PAINT TOOL. (not the ‘File’ in ArcGIS)

T ) Click!

[Ty r—r—

A new window pops up. In the window, there are several input
fields users should define. Also, at the bottom of the window, you
will find that there are two options in the Local Jobs-Housing
Balance tool — Jobs / Workers Balance and Income Balance. For
now, let’s analyze the Jobs / Workers Balance. First, at the top of
the window, you should select your polygon dataset. It is the
shapefile you just added in ArcGIS. Also, define a buffer distance
(In this example, let’s keep the default buffer distance value).

rnf Local Jobs-Housing Balance App o= \
Select your polygon dataset: asatchFront] - |
Define Buffer Distance: 3 Miles
Select "Employed Residents" field: -
Select "Workers" field: -
Select "Avg. Income of Residents" field: -
Select "Avg. Income of Workers" field: -
Legend Classification: @) Job / Workers Balance Income Balance
run
\

Then, select the “employment residents” field. When you open the
attribute table of this shapefile, you will find a GIS attribute field
called “ResWorkers.” Select that field.
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ox
x
[ | hape - | OBJECTID| CTIDFPOO mmlﬁ_ﬂh ResWorkers | [RsWi0_30K] RsWic30_50K] RaWi50_70K] -
» hygon 53739 | 49011125102 | & u 1738 18 130 289
u 2[Poygon | 874D 49011125103 [45 1u I 1501 | 28 135 ]
3 | Palygon 59741 [ 49011125104 | 4! |V 2% 47 2 285
4 53742 | 45011125200 | & | 2388 42 679 260 |
5 | Folygon 55743 | 49011125301 | & o 2358 | 37 582 433
6 | Polygon 490 & 11l jur ZJE‘ ] 52 710
u 7| Pabygon 53745 [ 49011126304 [ & Tl Jur [ 243 14 3% E03
Falygon 55746 | 49011125305 | 4 1 Ut 208 157 k) 616
Polygon 5747 | 45011125401 | & i L 2638 116 41 516 "
10 | Polygon 59748 | 49011125803 | & i Ut 7 53 163 582 " ol
11 | Polygon SETl'}:l‘JmHZS‘DI & 1 ur 2984 18 57 813 lﬂlﬂu
ui 12| Paiygon | 5750 | 49011125501 | & i i | 233 750 | 1) 614
13 | Polygon 53751 | 49011125502 | 49 m ut 2375 n 422
14| e 55752 | 45011125503 |45 o T 475 113 23 R
] Albdvin 1 SIE2 1IN, 4 1 WasatchFront =
Woe 1 v o [ | 0 out of 369 Selected)
WssichFront iffer Distance: 2 Miles
Select "Employed Residents” field: |m 3
Select "Workers" field: -
Select "Avg. Income of Residents" field: -
Select "Avg. Income of Workers" field: -
Legend Classification: @ Job/Workers Balance () Income Balance
)

Next, find the “Workers” field in the attribute table and select it.

"o

WasatchFront

[
1ov o[BS | 0 out of 269 Selected)

ax
Fs_AND_W | JobWic_Bad | F -
105 150 082]
165
_haj 220 03]
5188 1800 16
214 210 .
9 80 B1
53 1385 05 Y
2 30 046 l’ﬂ’i"gau
158 200 042
156 220 [']
65 145 0.
n7 120 0. W
Il 2 = ‘asatchFront -
i
ffer Distance: 3 Miles

Select "Employed Residents” field:  ResWorkers

v i

Select "Workers" field: i -

Select "Avg. Income of Residents" field: -
Select "Avg. Income of Workers" field: -
Legend Classification: @ Job/ Workers Balance () Income Balance

Now, search “average income of residents and workers” fields in
the attribute table. Add these fields in the tool.
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olo|alololelolaldoe|ols

Dlil
i ‘i
alolalalalalosldlejs|elele]

"o

WasatchFrant

Define Buffer Distance:
Select "Employed Residents" field:

Select "Workers" field:

Select "Avg. Income of Residents" field:

Select "Avg. Income of Workers" field:

Legend Classification: @ Job / Workers Balance () Income Balance

3 Miles
ResWorkers .
Work -
RsWkMnincm -
fierMinincm -

run &)

Now, every input field is entered in the window. Make sure if you
click the “Job / Workers Balance” option and click ‘Run.’

rﬂ Local Jobs-Housing Balance App Em1
Select your polygon dataset: WasatchFront -
Define Buffer Distance: 3 Miles
Select "Employed Residents” field:  ResWorkers -

Select "Workers" field:  Workers -

Select "Avg. Income of Residents" field:  RsWkMninem -

Select "Avg. Income of Workers" field: rkrMinlncm -
Legend Classification: @ Job/\Workers Balance () Income Balance
un ® | €) Click!

In the ArcGIS workarea, you will see a thematic map of the “Job /

Workers Balance.”

S EEERD v By
D Mvering Doy

smaies s

[T e—r—
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For an income balance thematic map, all input fields are the same
as the job / workers balance. You just change the legend
classification option and click ‘Run.’

f gl Local Jobs-Housing Balance App EM‘
Select your polygon dataset: WasatchFront -
Define Buffer Distance: 3 Miles

Select "Employed Residents" field:  ResWorkers -

Select "Workers" field:  Workers -

Select "Avg. Income of Residents" field:  RsWkMnincm -

Select "Avg. Income of Workers" field: TSI -
Legend Classification: () Job / Workers Balance @) Income Balance Apply

RUN &)

In the ArcGIS workarea, you will see the thematic map of income
balance based on input fields of the attribute table.

B Wasstchiront

40018
21515 010
21016 005
2051000
20m085
00510030
01010048
01310020
m0Xt100

112671 #0731 Decimal Degrees
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STEP 6a: Modifying Scenarios

While and after producing scenarios, users may check results of
the 61 indicators by each scenario and recognize that some of
scenario planning outcomes may not be what they expected to see.
In this case, users should consider how to modify scenarios or
correct data errors.

There are three cases that users consider going back to the
previous steps. First, if scenario planning outcomes are not what
they expected, they may think about changing land use patterns in
scenarios. In this case, users just go back to the step 5 “painting
scenarios” and repaint their scenarios to get the expected results.

Second, scenario planning outcomes may be wrong due to data
users have used throughout the ET+ workflow process. If they use
out-of-date datasets for scenario planning, they should go back to
the step 2 “collecting data” and collect updated datasets again. If
the input data itself have problems, they should also change their
data by searching and obtaining appropriate data from external
data resources.

Finally, even if scenario outcomes and data used in scenarios are
appropriate, setting up wrong targets or scenario planning
assumptions may affect users’ interpretation of scenarios. In this
case, they cannot find solutions within the ET+ workflow process.
They should go much further back to the general scenario
planning process and start discussing and establishing a set of
goals and assumptions based on the current development trends
or urban planning contexts.

STEP 7: Choosing a Final Scenario

ET+ supports up to five different scenarios, so in the long term,
users should select one final scenario that meets their goals and
assumptions. In this aspect, we can say that ET+ is a highly
personalized scenario planning tool because users only need one
computer with ET+ software, data, and excel spreadsheets.

At the individual level, each user can choose one final scenario
based on questions mentioned in the step 6 “Interpreting
Scenarios.” If each member of a group operates ET+, they may
have a set of final scenarios each member think about. In this case,
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members in a group can discuss choosing the best scenario among
these final scenarios.

Maybe, an organization (such as local governments) may operate
ET+. In this case, a lot of discussions and feedback will be
exchanged among members of an organization or between an
organization and citizens outside the ET+ workflow process.
Through a wide range of discussion and negotiation among each
interest group, one final scenario will be drawn in the end.

In any case, ET+ can be used as a comprehensive and effective
scenario planning tool to estimate the full impact of scenario on a
real-time basis and reach consensus quickly. Although ET+ does
not cover the entire scenario planning process, it can serve as a
medium that helps both people and planners share their
information and knowledge with one another to think about the
possible urban futures.
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