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What We Do:

CIVIL ENGINEERING

GREEN BUILDINGS

INFRASTRUCTURE DESIGN

ECOLOGICAL DESIGN

WATER RESOURCES

URBAN DESIGN

MASTER PLANNING
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Sustainability and Form-Based Codes New Partners for Smart Growth 
2011

“Top 20 Ways to Make a Green, Smart City”

#2 Replace Your Euclidean Zoning with Form-Based 
Codes

Rob Dixon - Albuquerque developer 
keynote presentation 

New Partners for Smart Growth Conference
January 2009
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Form-Based Codes and Sustainability
1. Greenhouse Gas Emissions 

Reductions: Walkability, Vehicle 
Miles Traveled (VMT)=Walkable, 
urban development

2. Renewable Energy
3. Water Management
4. Green Infrastructure and Low 

Impact Development
5. Food Production
6. Solid Waste 
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This is Where FBC Application Differs from Others

Chapter 10-17: Traditional Neighborhood District Page 43
TABLE 17:   DEFINITIONS ILLUSTRATED (Continued)
This Table illustrates important concepts described in Chapter 17, Traditional Neighorhood District, and the Definitions provided in 
Section 10-14-005-0001.  

h. NEW COMMUNITY

i. INFILL COMMUNITY j. PRIVATE OUTDOOR LIVING AREA

k. BUILD-TO LINE

l. TRANSECT ZONES

T6

T5

T4

T3

T2

T1
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Presentation Overview

1. Flagstaff, AZ Code Update:

• Solar power

• Wind power

• Water management

2. Hercules, CA

• Carbon reduction results

3. Misc.  FBC thoughts
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Case Study I: Flagstaff, AZ
City Wide Development Code UpdateA.
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Sustainability and Form-Based Codes Flagstaff, Arizona Code Update

Case Study I: Flagstaff, Arizona

• City: 63 square miles
• Population: 60,288 City, 

127,450 in metr. area 
• Coconino County
• In 1886, Flagstaff was the 

largest city on the railroad 
line between Albuquerque 
and the west coast of the 
United States

• Economy: Northern Arizona 
University, Tourism

• Mild weather throughout 
year

• High altitude (7,000 ft)
• Colorado River Basin
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2011

1. Complete Rewrite of Zoning and 
Subdivision

2. Existing Smart Code TND 
Ordinance in place

3. Dismantle performance based 
system

4. Prop 207: Private property rights
5. First TND in progress of 

entitlement under TND Ordinance
6. Regional Plan update happening 

concurrently
7. Wanted “sustainability” to drive 

code

©  C o p y r i g h t  2 0 0 9

Opticos Des ign, Inc.

1285 G i lman Stree t

Berkeley, CA 94706 
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Flagstaff, Arizona
September 24, 2009

Flagstaff Rural to Urban Character
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Ke i j i  I wa i  P h o t o g r a p h y

Flagstaff, AZ 

T1

T2

T3

T4

T5

T6

BUILT ENVIRONMENTPUBLIC SPACESBICYCLE AND FUTS TRAILS

Important Notes About the Project
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FBC is Based on Detailed Vision Plan!

Thursday, March 3, 2011



Sustainability and Form-Based Codes New Partners for Smart Growth 
2011

FBC is Based on Detailed Vision Plan!

5

W. Birch  Ave. and N. Leroux Str.

C h a r r e t t e  S umm a r y :  D e v e l o pm e n t  C o d e  R e w r i t e  |  F l a g s t a f f ,  A Z
O p t i c o s  D e s i g n ,  I n c .  &  L i s a  W i s e  C o n s u l t i n g

6 Cha r r e t t e  Summa r y :  Deve l opmen t  Code  Rew r i t e  |  F l ag s t a f f ,  AZ
Op t i co s  De s i gn ,  I n c .  &  L i s a  W i s e  Con su l t i ng

Sustainability and Form-Based Codes New Partners for Smart Growth 
2011

W. Birch  Ave. and N. Leroux Str.W. Birch  Ave. and N. Leroux Str.
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Solar and Wind Power
Alternative Energy
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Assessing Solar and Wind Potential
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Wind Power is Not a Good Option Everywhere!
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Wind and Solar Applications Along the Transect

1. Wind Turbine-Field

2. Wind Turbine-Medium Scale

3. Wind Turbine-Roof

4. Solar Roof Paneling-Residential

5. Solar Roof Paneling-Commercial

6. Solar Farm

7. Solar Powered Street Lighting
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Wind Energy Applications Along the Transect
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Detailed Solar Aspect Mapping for FBC Focus Area
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Solar Energy Applications Along the Transect
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Best Solar Potential (By TZone)-Right Application

T5/T6     GOOD SOLAR
                ACCESS (ROOF)

T4           IDEAL SOLAR
                ACCESS (ROOF)

T3           DEAL SOLAR 
                ACCESS (ROOF/GROUND)

KEY

T5/T6     GOOD SOLAR
                ACCESS (ROOF)

T4           IDEAL SOLAR
                ACCESS (ROOF)

T3           DEAL SOLAR 
                ACCESS (ROOF/GROUND)

KEY

I

Thursday, March 3, 2011



Stormwater, Rainwater Harvesting, Wastewater
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Sustainability and Form-Based Codes New Partners for Smart Growth 
2011

Must Consider Hydrology at the Regional Scale
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Sustainability and Form-Based Codes New Partners for Smart Growth 
2011

Stormwater Applications Along the Transect

1. Naturalized Channel

2. Community Swale

3. Urban Channel

4. Level Spreader

5. Road Swale

6. Vegetated Flood Plain

7. Urban Flood Plain

8. Bioretention

9. Riffle Pools

10.Flow-Through and Infiltration 

Planters

11.Infiltration Trench
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Sustainability and Form-Based Codes New Partners for Smart Growth 
2011

Stormwater Applications long the Transect

11.Vegetated Swale

12.Green Roof

13.Pervious Pavers

14.Rain Gardens

15.Disconnected Downspouts
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Stormwater Applications Along the Transect
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B . 47

T3 Surface Drainage with High Infiltration Potential
 In this lower-density area where little to no underground 
stormwater infrastructure exists, Best Management Practices 
(BMPs) can be used to provide opportunities to reduce 
stormwater runoff, promote infiltration and provide for 
stormwater runoff treatment.  Appropriate practices may 
include infiltration gardens, bioretention areas, vegetated 
swales, infiltration trenches and/or level spreaders.  

T3 Surface Drainage with Low Infiltration Potential
 In this lower-density area where little to no underground 
stormwater infrastructure exists and soil conditions do not 
promote significant infiltration, BMPs can be used to slow 
down runoff flows using on-site detention while also providing 
water quality treatment.  Appropriate practices may include 
biodetention facilities, vegetated swales for conveyance, flow-
through planters and detention parks.  

T3 Surface Drainage with Special Condition
In this lower-density area where little to no underground 
stormwater infrastructure exists, soil conditions do not 
promote significant infiltration and steep slopes exist, BMPs 
can be used to slow down stormwater runoff flows.  In addition 
to special considerations, appropriate practices may include 
level spreaders, check dams, riffle pools and free draining 
permeable paving for hardscape surfaces.

T4 Surface Drainage with Low Infiltration Potential
In this medium-density, mixed-use area where little to no 
underground stormwater infrastructure exists, BMPs are 
focused on using the available green space to slow down 
stormwater runoff flows using on-site detention while also 
providing water quality treatment.  Given the slightly higher 
density over the T3 zones, appropriate practices may include 
flow-through planters, biodetention areas, pocket stormwater 
parks and channelized community swales. 

T4 Existing Storm Drain
In this medium-density, mixed-use area where underground 
stormwater infrastructure exists, BMPs are focused on working 
with the existing infrastructure by capturing stormwater and 
slowly releasing it to the existing stormdrain network.  These 
hybrid best-management practices use the available green 
space to slow down stormwater runoff flows using on-site 
detention before it is discharged into pipes.  Given the slightly 
higher density over the T3 zones, appropriate practices may 
include plumbed detention planters, biodetention areas, 
pocket stormwater parks and plumbed community swales. 

T5/T6 Existing Storm Drain
In these higher-density locations where underground 
stormwater infrastructure exists, BMPs are focused on relying 
on the existing infrastructure and using the few landscaped 
and hardscaped areas as a way to ease strain on the storm drain 
networks.  These hybrid best-management practices utilize 
parking areas and sidewalks to collect stormwater runoff using 
curb cuts and grading.  The planters and permeable concrete 
or asphalt incorporate underdrain systems that connect into 
existing infrastructure.  These strategies reduce the peak flows 
from storm events and provide benefits for flood control and 
water quality.  

T5/T6 Surface or Subsurface Drainage with High 
Infiltration Potential
In these higher-density locations where underground 
stormwater infrastructure may or may not exist and soils 
have high permeability, BMPs are focused on optimizing the 
infiltration potential of the soil by using permeable surfaces 
that allow water to percolate in the ground.  These systems can 
also connect to the existing infrastructure and use planters, 
parking areas and sidewalks to collect stormwater runoff from 
streets and buildings.  These strategies reduce the peak flows 
from storm events and provide benefits for flood control and 
water quality.

T5/T6 Subsurface Drainage with Low Infiltration 
Potential
In these higher-density locations where underground 
stormwater infrastructure does not exist and soil conditions 
provide for low infiltration rates, BMPs are limited and 
focus on reducing flows.  Green roofs are a good way to 
reduce impermeable surfaces and provide for a reduction 
in stormwater runoff.   Permeable paving also can be used 
to mitigate stormwater flows if site conditions allow for the 
surfaces to ultimately gravity drain.    
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O p t i c o s  D e s i g n ,  I n c .  &  L i s a  W i s e  C o n s u l t i n g

Design Principles: Integrate Stormwater Management Strategies
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Best Stormwater Application (By Transect Zone)
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The Flagstaff Zoning Code Update

1. Public Review Draft released

2. Web site: http://www.flagstaff.az.gov/index.aspx?NID=1416
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Case Study II: Hercules, California
A New Town Center for a Bedroom CommunityB.
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Central Hercules District Case Study: Hercule, CA
Reducing Greenhouse Gas Emissions
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Case Study II: Hercules, California

• San Francisco Bay Area
• Population: 19,488 
• Contra Costa County
• Established as company 

housing by the California 
Powder Works in 1881

• 427 acre opportunity site 
along the San Francisco 
Bay

To Find google “Central Hercules Plan” 
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Central Hercules Plan and FBC (Dover, Kohl & Partners)

!

Development under this Code is regulated by 
street type. The various street types are related 
to each other in a hierarchical manner. When 
these spaces intersect, the primary street 
frontage is determined by its higher order in the 
hierarchy. The front of a building and its main 
entrance must face the primary street frontage. 
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A. Hierarchy of Street Types: 
! Four-Lane Avenue 
! Two-Lane Avenue Example: 

This building is located at the intersection of Main 
Street and Town Center Street types. Main Street 
is higher than Town Center Street in the Hierarchy 
of Street Types, therefore the building should follow 
Main Street requirements. 

! Main Street 
! Town Center Street 
! Town Center Street B 
! Neighborhood Street 
! Neighborhood Lane 
! Two-Way Edge Drive 
! One-Way Edge Drive 

(Alleys are covered under General Provisions, as they are never fronted by main 
structures.) 
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Four-Lane Avenue (p. **) 
Two-Lane Avenue (p. **) 
Main Street (p. **) 
Town Center Street (p. **) 
Neighborhood Street (p. **) 
Neighborhood Lane (p. **) 
Two-Way Edge Drive (p. **) 
One-Way Edge Drive (p. **) 

!
This!illustration!depicts!a!district!of!streets!and!buildings!suited!to!serve!a!fine"grained!mix!of!
uses.!The!City!expects!a!mix!of!allowed!uses!to!occur!in!all!neighborhoods!and!blocks.!The!City!
will!require!a!mix!of!uses!within!buildings!along!Main!Street!and!the!Four"Lane!Avenue.!The!
City!will!not!require!particular!uses!nor!a!particular!distribution!of!uses,!but!will!require!the!
integration!of!residential!and!commercial!uses.!Uses!allowed!by!right!or!by!permit!or!that!are!
prohibited!are!listed!in!Chapter!V!of!this!Code.!!

The!City!will!require!a!variety!of!architectural!styles!along!all!street!types.!However,!along!
Main!Street!and!the!Four"Lane!Avenue,!proposals!for!colonnades!will!be!scrutinized!to!ensure!
adequate!sight!distance!for!automobile!drivers.!
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3.!Main!Street!
Main Street is lined with mixed-use shopfront 
buildings that are positioned at the front of each 
lot. It features angled parking or parallel parking 
and wide sidewalks. Trees in the right-of-way 
are optional. Colonnades are encouraged, to help 
give the street narrower proportions and better 
spatial definition. 
 
Notes:!!
1. Appurtenances may extend beyond the 

height limit.  
2. Building fronts are required to provide 

shelter to the sidewalk by means of at least 
one of the following: arcade, colonnade, 
marquee, awning, or second-floor balcony.  

3. The alignment of floor-to-floor heights of 
abutting buildings is encouraged to allow for 
shared use of elevators.  

A.!Building!Placement:
Build-to-line location: 0 ft. from property 

line  

Space Between 
Buildings: 

0 ft. if attached  
6–10 ft. if detached 

B.!Building!Volume:!!
Bldg. Width:  16 ft. minimum 

160 ft. maximum 

Bldg. Depth:  125 ft. maximum  

Bldg. Height: 3 stories minimum 
5 stories maximum 
55 ft. maximum 
The first floor shall be a 
minimum of twelve (12) feet in 
height 

II-6 
July 16, 2001 

Regulating Plan and Building Form Standards
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Tuck under sf
15 du/acre

Duplexes
20 du/acre

 

Several New Walkable Neighborhood Built
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VMT Reduction and The Central Hercules Plan

-The Hercules New Town Center will result in VMT reductions of 50 
to 70 million miles annually from the business as usual scenario for 
2035 (2035 is the project build-out date).  Business as usual scenario 
means not having a town center in Hercules.

-The long-term effect of the New Town Center will be to reduce VMT 
by 50% from an average of 50 miles per household per day to 
25 miles per household per day within the New Town Center's 
catchment area (catchment area is a 7-minute drive to the New Town 
Center).

-Over thirty years, reducing average daily household VMT by 25 miles 
will save consumers nearly half a billion dollars in gasoline.  This 
is approximately $850 a year per household not spent on gas 
(assuming a real price of $4/gallon)

Data provided by Joanna Malaczynski
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Local Food Production, Hybrid Codes, Etc.
A Few Final Thoughts
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Hybrid Code vs. Hybrid Form-Based Code
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Green Building: Keep it Simple to Start
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Drivable Suburuban
High-carbon zones

Sustainability and Form-Based Codes New Partners for Smart Growth 
2011

Two Completely Different Types of Zones: Do 

Not Try to Regulate the same!

Form-Based Zones/
Transect

Lower parking requirements 
(More walking, access to transit)

Public realm = Public space

Blended density (variety of types)

Mixed use environments

Special Districts/Auto 
Dependent

Higher parking requirements 
(Less walking and access to transit)

“Podded” densities and uses

Larger public and private open 
space required due to isolation

Specific Uses allowed

Walkable Urban
Low-carbon zones
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Supporting Local Food Production and Economies
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Form-Based Codes and 
Sustainability: 
Two Case Studies

Daniel Parolek
Principal, Opticos Design, Inc.
New Partners for Smart Growth Workshop
Charlotte, NC
February 3, 2011

daniel.parolek@opticosdesign.com

Proposal for Land Development Code  
and Zoning Ordinance Rewrite 

City of Flagstaff, Arizona 
Interview: November 4, 2008 Opticos Design, Inc.

© Keiji Iwai

© Keiji Iwai

© Keiji Iwai

Project Locations:

The San Francisco Bay Area

The California Central Coast

The Southwest

The Southeast

The Northeast

The Rockies

The Gulf Coast

The Caribbean

The Mediterranean

The South Paci! c

Central America

North Africa

East Africa

Oceania
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What We Do:

CIVIL ENGINEERING

GREEN BUILDINGS

INFRASTRUCTURE DESIGN

ECOLOGICAL DESIGN

WATER RESOURCES

URBAN DESIGN

MASTER PLANNING
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