
EXISTING LAND USES IN 
CITY OF HERCULES
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Creekside Center

Business Park

Civic Center

Transit Center

New Urbanist Homes

Suburban Homes

3-Phased Project

Phase I: Market Town
Phase II: Cinema Town
Phase III:Transit Town

Phase I: Market Town.......................................................cost $100,000,000
55,000 sq. ft. retail 80,000 sq. ft. office 22 du/g-acre

Phase II: Cinema Town.....................................................cost $250,000,000
300,000 sq. ft. retail 100,000 sq. ft. office

Phase III:Transit Town .....................................................cost $145,000,000
20,00 sq. ft. local retail 10,000 sq. ft. live/work
New bus transit hub Future potential BART extension

City of Hercules New Town Center

21 du/g-acre

with 1650 multi-family dwelling units (du)

VMT in Hercules
Source: BATS 2000 Survey
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It will be “necessary” and “essential” for California to address vehicle emissions 
from land use patterns to achieve its long term emissions reduction goals.1  
However, there has been little commitment under California’s seminal climate 
change statute—AB 32—to address land use. 
1  California Air Resources Board Scoping Plan (2008).

Vehicle Miles Traveled per Household per Day (VMT/HH/Day)
in the San Francisco Bay Area
Source: MTC BATS 2000
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-Quantify vehicle miles traveled reductions from land use
-Valuate reductions for a carbon offset market 
-Show the signifi cant regional impacts of project implementation

Regional
Impacts

Local Impacts

Reasonably anticipated reductions
are significant locally & regionally

The Hercules New Town Center, a strong candidate for carbon offsets, is 
presented as a case study to:

PROPOSED CRITERIA FOR LAND USE CARBON OFFSET PROJECTS
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Spatial Modeling &
Quantifi cation
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Valuation

Regional Impacts
Analysis

CASE STUDY IN HERCULES, CA

A CARBON OFFSET PROTOCOL FOR LAND USE  -   JOANNA MALACZYNSKI     -    PROFESSIONAL REPORT (APRIL 2009)   -   UC BERKELEY, LAEP - ENVIRONMENTAL PLANNING

A CARBON OFFSET PROTOCOL FOR LAND USE
VALUING REDUCTIONS FROM VEHICLE MILES TRAVELED & 
THE HERCULES NEW TOWN CENTER

THE PROPOSED HERCULES NEW TOWN CENTER SURPASSES LAND USE TRENDS

Political Conundrum of the
Hercules New Town Center

BART: Insufficient
Density in Hercules

MTC: Insufficient
Density in Hercules

Transit
Funding

Transit
Infrastructure

Neighboring
Cities: Lack of Policy
Consensus

Transit
Approval

Transit-Oriented
Development

Developers:
Insufficient transit
in Hercules

The project faces relatively high investment 
costs over an extended period of time, in the 
context of low political will for signifi cant land 
use change in Western Contra Costa County.

PROJECT-BASED METHODOLOGY FOR VALUING EMISSION REDUCTIONS

LAND USE & CLIMATE CHANGE

City's Annual
Expenditures
on Municipal
Services

Estimated Cost of Hercules
New Town Center
(excluding BART)

$495 million

$10 million

2035Today

Carbon
Offsets

Visionary Land
Use Projects

$$

Political
Will

I propose a land use carbon offset protocol under AB 32 
to direct land use change.   Carbon offsets would help 
inject political will and funding into the visionary projects 
needed to signifi cantly reduce vehicle miles traveled and 
their resulting greenhouse gas emissions.    

DIRECTING CHANGE THROUGH CARBON POLICY

BARRIERS TO IMPLEMENTATION

Regional Growth Projections 
for 2035 Overlook Change in 

Hercules

ABAG*Hercules*

26%

45%

 *Hercules Citywide Model and ABAG 2007 
Projections - Household growth between 2005 and 
2035 in Hercules' Zone of Influence.



LAND USE FACTORS THAT INFLUENCE VEHICLE MILES TRAVELED

Deep purple areas are streetscapes designed under the principles of new urbanism,
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2035 Streetscape Design in Hercules, CA
Projections Assume Implementation of the Central Hercules Plan
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2035 Land Use Diversity in Hercules, CA
Assuming implementation of New Town Center

Source: Hercules Citywide Model

*Index factors in land use diversity and density, including housing, and retail versus non-retail employment
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2035 Densities in Hercules, CA
Assuming implementation of New Town Center

Source: Hercules Citywide Model

Other land use factors-such as
transit service-further define range
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Sources:
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Urban Centers

Transit 

Service 

Land Use Diversity Pedestrian-Oriented Design

Mass transit service projected by author for Hercules in 2035 as a result of increased density and land use diversity.
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2035 Transit Service in Hercules, CA
Assuming implementation of New Town Center

New Town Center and Alternative Land Uses for Hercules in 2035
Accommodating 1650 dwelling units in Hercules (58% of growth in General Plan)

Land Parcel
Existing Corridors
Alternative

Land Annexation
Alternative

Outside Hercules

363,000 Sq Ft Retail 363,000 Sq Ft Retail

200,000 Sq Ft Office Space

200,000 Sq Ft Office Space

825 Single & 825 multi-family
residential at average of
3-4 du/g-acre

450 Multi-family residential
units at 9 du/g-acre

San Pablo/
Refugio Valley Roads

Hercules New
Town Center

320,000 Sq Ft Retail

200,000 Sq Ft Office Space

1650 Multi-family residential
at 25 du/g-acre

City Limits

(Area is currently
zoned for retail)

(Area is currently
zoned for retail)

Requires
Annexation

Project
Site

Adjacent
to Site

1200 Multi-family residential
units at 5 du/g-acre (Refugio
Valley Road) and 9 du/acre
(San Pablo Road)

Analysis of Daily Vehicle Trips Generated from Project versus its Alternatives

Hercules New Town
Center

Existing Corridors
Alternative

Residential 8,325 11,100

Office 1,620 2,160

Retail 10,268 15,600

Total 20,250

Land Annexation
Alternative

28,860

13,439

2,160

15,600

31,200

Foregoing the project means generating 40-50% more trips daily from land uses that will need to be accommodated anyway

Analysis of New Town Center is by Fehr & Peers and assumes a 25% trip discount rate from the ITE Trip Generation Handbook.
Alternatives analysis is by author and assumes a 0% discount rate from the ITE Trip Generation Handbook.

MODELING EMISSIONS REDUCTIONS

VMT

Land Use Typologies & Vehicle Miles Traveled (VMT) in the San Francisco Bay Area

Ranges based on analysis of MTC's BATS 2000 Survey, and reflect a 90% accuracy rate.

California Air Resources Board is considering a significance threshold of 14,000 annual VMT per household (hh) per year
for purposes of CEQA analysis; this is approximately 38 mi/hh/day.

Land Use Type Main Travel Mode

High Urban

Urban

Semi-urban

Suburban

Satellite town

Rural

Walk/bike

Mass transit

Park & ride

Frequent drives

Long drives

Auto essential

VMT/hh/day

30 - 80

Gross density
(du/acre)

0.5 or less

Transit
Service

None or Ltd Bus

1 - 220 - 80 None or Ltd Bus

1 - 12
2 - 20

25+
17 - 24

High Rail & Bus

13 - 163 - 30 High Rail & Bus

7 - 1210 - 40 Some Rail & Bus

20 - 40
40 - 60

3 - 6 Some Rail & Bus
Bus Only

(Diversity/Design/
Proximity)

Yes
No

Yes

Yes

Yes

No

No

High Urban Walk/k bike 1 - 12
2 - 20

25+
17 - 24

High Rail & Bus YeYY s

Semi-urban Park & ride 7 - 1210 - 40 Some Rail & Bus YeYY s

Satellite town

Rural

Long drives

Auto essential 30 - 80 0.5 or less None or Ltd Bus

1 - 220 - 80 None or Ltd Bus

y

No

No
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Proximity to the Hercules New Town Center (HNTC)

Grocery
Store

Hardware
Store

Cafe

Library/
Book Store

School/
DaycareDoctor

Restaurant

Work

Home

Park

Gym

Drugstore

Drycleaner/
Laundromat

Access to
a diversity of
useful places
within a 1/4 to
1/2 mile radius

Diversity

Gross Density VMTRange Sample Size Outliers-Above Outliers-Below Error
(HH/ acre) (mi/HH/ day)

25 or more 1 to 12 45 1 0 0.022
17 to 24 2 to 20 53 1 0 0.019
13 to 16 3 to 30 41 1 1 0.049
7 to 12 10 to 40 240 11 9 0.083
3 to 6 20 to 60 244 12 3 0.061

.51 to 2 20 to 80 285 0 17 0.060
0.5 or less 30 to 80 143 14 0 0.098

Relationship Between Density and VMT from BATS 2000 Dataset
Ranges Represent 90% Accuracy Rate - Households (HH) per acre and Vehicle Miles Traveled (VMT)
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2035 Annexed Land Alternative - VMT in Hercules
Hercules residents drive on average:

605,992 miles daily
221,186,898 miles annually.

This is:
197,049 more miles daily

71,922,703 more miles annually
than with the Hercules New Town Center.
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2035 Existing Corridors Alternative - VMT in Hercules
Hercules residents drive on average:

551,552 miles daily
201,316,298 miles annually.

This is:
142,609 more miles daily

52,052,103 more miles annually
than with the Hercules New Town Center.
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2035 Hercules New Town Center - VMT in Hercules
Hercules residents drive on average:

408,943 miles daily
149,264,195 miles annually.

The business as usual scenarios produce:
35% (Existing Corridors Alternative) &

48% (Land Annexation Alternative)
more vehicle miles traveled citywide.
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The average shopping/entertainment district is approximately 16 miles away for Hercules residents.
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" Future Hercules New Town Center

! Shopping/Entertainment Districts*
Highways
Catchment Area - c/o Buxton Consulting
SF Bay Area

Regional Shopping/Entertainment Districts

*Influential Retail Districts (Exluding San Francisco) Identified by Stoffel & Associates for the City of Hercules

The average distance to the Hercules New Town Center
from the boundary of the catchment area is approximately 2.5 miles.
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Future Hercules New Town Center
Hercules
Highways
Catchment Area - c/o Buxton
SF Bay Area

Hercules New Town Center Catchment Area

Source: Buxton Community ID Retail Analysis

REGIONAL DRAW ESTIMATED TO REDUCE ADDITIONAL 6.2 MILLION MILES ANNUALLY

The Annexed Land Alternative represents tradi-
tional development patterns in Hercules. 

The Existing Corridors alternative is the likely 
scenario if the city pursues a smart growth poli-
cy consistent with its own planning documents 
and regional smart growth policies.  

Both alternatives generate signifi cantly more 
vehicle miles traveled.

MODELING VEHICLE MILES TRAVELED (VMT) & THE NEW TOWN CENTER

Existing
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New Town
Center
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Today 2035

A CARBON OFFSET PROTOCOL FOR LAND USE  -   JOANNA MALACZYNSKI     -    PROFESSIONAL REPORT (APRIL 2009)   -   UC BERKELEY, LAEP - ENVIRONMENTAL PLANNING

Residents living in the 
New Town Center’s 
(HNTC) catchment area 
anticipated to make bi-
weekly trip to the HNTC 
instead of other re-
gional centers, reducing 
their trip lengths.

VMT

Spatial modeling of VMT/HH/Day in Hercules for 2035 reveals the signifi cant city-wide 
reductions in vehicle miles traveled due to the New Town Center, in comparison to its 
alternatives.  

VMT Decrease With Proximity
to High Quality Transit Service

1/4 mile from
bus stop

1/2 mile from
transit hub

1 mile from
transit hub

VVMT

SPATIAL MODELING OF VMT PER HOUSEHOLD PER DAY (VMT/HH/DAY)DENSITY: THE SCREENING FACTOR

TRANSIT & PROXIMITY: MAKE-OR-BREAK FACTORS

DIVERSITY & DESIGN: TRANSFORMING FACTORS

BASELINE & ALTERNATIVES ANALYSIS 
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Source: ABAG 2006 and BATS 2000 datasets
Proximity to Urban Centers (or lack of ) Influences VMT




