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C H A P T E R1

“It is time
to grow a 
healthy heart
for the
town of 
Hercules.”
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WHY HERCULES NEEDS A TOWN CENTER

&���	���	�������������	��	'())	�����	���	'(*)+��
��������	���	�	������	���	����������	�������	�����
,���	�
	���	
��������	����	�	�����������	����	������	��
��������	����	�����	����	�

����	����	��������	
��
��	��������	������	
�������	���	�����	���������	!���
-
���	���	����	��������	�
	����	���������	��
�	�����	���
�������	����	���	�������	�������	
��	�	������	�
	������
����	�	����������	�
	..�)))	��	���	����	.)))�	���	����
���	�����/���	

Hercules Powder Company facilities

1 . 1

Why a  Town Center?

W H Y A T O W N C E N T E R ?
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Hercules, California - existing conditions, 1990
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Town Centers have...

a network of human-scaled, walkable streets, forming a 
pattern of blocks.

streets that are framed by buildings, forming well-defined
public spaces, faced by doors and windows.

a fine-grained mix of uses, vertically and horizontally, with
everyday needs within a few minuteswalk from home.

incrementally-built buildings of durable, reusable form, with
wide architectural variety.

residents with a mix of ages and incomes.

a variety of attractive housing types and sizes to own and rent.

a recognizable public plaza or square for each neighborhood,
and a central common area or public green.

landscape used as a definition of space in public squares
and plazas, as a greenbelt, and for shading.

Town Centers DO NOT have...

oversized, continuous parking lots.

isolated, low slung buildings in vast seas ofasphalt.

mega-buildings which are not reusable, with blank walls fac-
ing the public space.

a separation of land uses, resulting in long distances
between basic human activities.

oversized apartments buildings which generate social prob-
lems from failure to integrate a mix of ages and incomes.

landscaping that is used as a tool for disguising design 
mistakes and eyesores.

oversized commercial service areas facing adjoining 
residential uses.

a single property owner or landlord. 
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Sonoma, California’s notable Town Center
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“community 
members 
gathered to 
discuss and draw
their hopes for 
the future of
Hercules”
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Standing room only at the Wells Fargo building
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Design team touring Hercules

What is an “urban design plan”? 

An urban design plan is a series of maps and drawings that guide the overall
design of the buildings, streets and other features that make up a neighborhood,
town or small part of a city. The plan treats an area as large as a neighborhood
or district, covering many individually planned development projects. The plan
addresses all development that probably will occur over the next few years,
extending out to as long as twenty years or more. The development constructed
following this plan will exist for generations to come.

Why do this?

We have done this in order to create an urban place that makes sense to the peo-
ple who will live and work in Hercules. This “sense of place” is the phrase that
most people mention when they describe a neighborhood or town in which they
would like to live. We want Hercules to continue to have a desirable, high quality
of life; this process was undertaken to make sure that it turns out that way.
Without this initiative, our sense of place would probably be diminished. Hercules
is proactively seeking to avoid the usual effect of the unplanned suburban devel-
opment patterns experienced across California and nationwide. This effect is
sometimes called “sprawl”, and it causes citizens to be concerned about the
inevitable land development necessary for our economic expansion and popula-
tion growth.

Why was this effort necessary in 2000-2001? 

As indicated by the developers’ of big projects, changes are coming soon.
Hercules has not changed this much since the old dynamite plant was closed in
the 1970s. At that time, a team of professional planners prepared the 1972 urban
plan that governed the development of the 6,000 homes in which 20,000 of us
now live. That plan’s design guidance must now be updated to include the cen-
tral area, which was not considered for development in the 1972 plan. Hercules
is in a unique position among California cities. It has a large area, in the center of
town, ready for development all at once. We have a short window of opportunity
to establish a unified design for this important set of major projects that will deter-
mine the quality of Hercules for the next several hundred years.
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One of the small groups at the Saturday Hands-on Planning Session
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Citizens made presentations during the Hands-on Session

What you told us...

Create one coherent vision

Establish meaningful neighborhood centers

Interconnect it all...living, shopping, and employment

Make the most of natural resources and views of the Bay

Make it walkable 

Create places that are harmonious with the character and
feel of Hercules 

Adjust the rules so that the vision becomes a reality
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Working in the design studioThe “citizen planner” maps were studied in the design studio and turn into
rough sketches that are finished after the work-in-progress presentation.
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“Walkability 
is the key 

to the
design of the
Town Center 

and its adjacent
neighborhoods.”
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The  Overa l l  V i s ion

T H E O V E R A L L V I S I O N 3 . 1



T H E P L A N F O R C E N T R A L H E R C U L E S3 . 2

*
�
	������
	������������
�.����	
��������

�
����
�
�����������
����
	)��

�
��"�
���*���+�����.������
�
���
������
��������
	
���������
����������
	�

��
���
�����
���	������	���
��"�
���	
������
����
	�	���
�������������
����
����������
	���
������
����"�

���
	�	�����
�����	���
��	���

����
�����	���������
����������	
����
�����
�����������������	����������	���
�
�������������

�������������������

"�
��	
����		���
���
��
����
	�
���������*��
+�����#�
��
���

*�����	
�#�
��
������

�
�	�������������������
��
��
��	�������
��
	���
�
	���
����
�����/0���
1�0���)������������
�

�����	�����
	�
����	
�


��	�������
�������������
���	�
��������������
�����

�����
������

#���	
�
�������
�
	���
��
��
	�����
	���
�����
�������


�������

��	�����������	�
��

���
����
�������
��	�
�������
	���
�����
���������	
������
����
��"�

����	���	�
��������������	������	���	��
�������		
������
��	%���
�	�

�������	���
�.���#	
�� ���
�"	�����
*���
��,.# "-��#
���
������������	
���	
����
	����

������	���	��
���
	����������������
�	
����	����������
�����������
����
�	������������	���������

#�	����*���+�����#�
��
����	�
������

���
 
�

�������2�������������	��	��

�, 2�-��	
��
���
��
�	

���
��������'

���	�����
	�������
�	
��

�����
��
���"�
�
���	�
��������

���
	�3����	
������	��
�
�	����
�����������
����
���
�����	��
��������������
��	����������
��
��������
��
	�

�����
����
��

"�
������"�����
����
��	���
����������

���
������
�+415����%
��	���"����67���	
���	�
�
�������

����	����


���"�������
��������%
�
������	
�������	
�
	���
��
���	������
���������
�	�����������������	

��������������
�����
�����
	���
���
����
�������
������������������������	������
	����
����������������
�������
�������
����������
���
������
�����)�����
��
��
����������������
	��
�����	���
������
������
	��
��������
������*���+�����.�����
���
	���%������

	
��������
�"����&
��
	��8�
	����
�����������
�����


����
����������!

���
��
�����	���
���������
��
�����
�����
����
�����������
	������	
����������

�
�
		������
����
	��	��
������	����
�������
�
	��
�����
�����������
�����	���	�
����������������
	�����

�
��
���
�����������	

������
��	
��������
����
	� 
�����
9���
���:
�
����
�������������	�
�������������
	�
����	��������������������	�
����	��	���

�����
�
�������� ���
��
���
����
��
�
��

"�
�&�����&
��
	
�
�����	���
���
�����	

������

�
	���
��&�������������
������������*�����	

#�
��
�����
�	���

���
	�
��������
*�����	
���
� 
�����
9���
�� ��
��������	
�������	

���"�
��	
�������������
�������
	����	
����
��
������
���
���������
	
�������
��������	����������	

�����
�
���
����
	����
��

���!��"�
�&	

%��


&
��
	��������

�����
�	
���

������%
�	������	���
;8���
��9�����
<��	��
���

����

���
����	��

��	��	
�����
��	
��������������������"�
�����
�����������������
��
���������
���
�������	
�������
	�����	������
	��
�	����������
����!�	
�
��
���#�
	������	
��	
����	�����
��
����
���

����������
���	
���
��������
������
	
����������
��
�	������������	�������������
��
	���

#�	����*�����	
������	
�����
�����	������#��
	����)�
&
��
	�����������
����������������������
������	
�������
�
	���
����
����"�����
�����	���
����
������
�	����
���	����	
��

�	
��

��������
������
���
����
�����
�
�����
�	
�������
��

"�
���������	
��������	���
	�'

����������
	��
��	�����
������
���
���
��
��������	������


��	���)����������
��
��������*�����	
�#�
��
���
�*���+�����#�
��
�
"�
������������	������	
��

��������
	���
�������

��
�
���������
��������
	��
���
	
��"�
	
��	
��	���������

DRAFT - 12/12/00



DRAFT - 12/12/00

T H E O V E R A L L V I S I O N 3 . 3

������	
���	�����
	�������
����������%�������
����	��
��
���		���
�������
���������

&�������
����������&�����������
���
�+����8����
��	

���
�	�����	����������������
��
	������
	���
������
��

	����
���	
�����
����
����
�����������

��	�����
	

��
������������8��
	��������


����%
������	�	����
	��	��
�����	��������������
����������������������
	��������

�	
����%����
���	
�����
��	
�����

������
�����'
�	����

+�	%������
	���
���	
��
�����

������
�	
��

��������
�����
��������

���	�����������
�����	
����
���"�

���
	�	��������	
�
�
�������
������	
���	�
������
��	��


������
����

	����������	��
	�����������
�	�����
�	
��������
���������������
����
������������

��
�	��
�������

HOW CAN THE FUTURE BE DIFFERENT?
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a zone of commercial,

A city of disconnected places...

a zone of residential.
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1 - The Hilltown

1

2

3

4

2 - The Waterfront

3 - The Central Quarter

4 - The Civic Center / Hospitality Corridor
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WHAT MAKES A TOWN CENTER?
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Build-to line - The building is
built up to the edge of the side-
walk

Setback line - The building is
built far away from the street.
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Automobile-oriented intersection in front of the Creekside Center
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Buildings should generally abut the side-
walk when the ground floor contains retail

and/or office uses.

Doorways and transparent windows
should face the street. 

Merchandise is easier to sell when
pedestrians and motorists can see it, and

get to it from the street side.

Parking lots should be located behind buildings; on-street parking
can be located along the curb. Large fields of parking in front of
buildings discourage pedestrian activity. By contrast, parallel and
diagonal parking on the street enhance the pedestrian experience
by providing a perceived barrier between the sidewalk and the
moving traffic.

Sidewalks should be at least ten to fourteen feet
wide along main streets.  Narrower sidewalks

make walking side by side difficult and leave little
room for street furniture and sidewalk cafes.

Canopy trees should be planted at
regular intervals on most streets.
On Main Streets, awnings should
be incorporated.

Crosswalks should be provided at
all intersections and should be
clearly delineated. Streets should
be well lit for safety at night.
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Awnings, colonnades, and arcades
can also be provided in addition to
or in certain situations in place of
street trees.

T H E O V E R A L L V I S I O N 3 . 7
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“The energy
and action and

visibility are
all at the

intersection of
San Pablo

Avenue and
Sycamore.”

C H A P T E R4
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San Pablo Avenue in neighboring Pinole

T H E C E N T R A L Q U A R T E R 4 . 1
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4 . 3

EXISTING

FIRST STEP

LONG TERM

The existing conditions of the intersection
of Sycamore Avenue at San Pablo
Boulevard without a Town Center.
Currently, this “main & main” intersection
caters only to the automobile, with wide
travel lanes and auto-oriented uses, such
as, the Shell Gas Station and the parking
lot for the BART system. This critical
main street in the city fails to display the
look and feel that Hercules should
embody in its most visible part.

A first step towards the development of a
Town Center at this key intersection is to
bring buildings closer to the edge of the
street and restore on-street parking.
Mixed-use buildings will replace the
BART park-and-ride lot. This initial
change will help create a sense of place
which is compromised when the propor-
tion of road width to building height is too wide.

As time passes, later buildings will follow
the lead of the earlier ones, improving
the pedestrian environment dramatically.
The center of Hercules, at Sycamore
Avenue, will offer a quality experience
along San Pablo Avenue for residents
and visitors alike. Properly sized and
scaled sidewalks, on-street parking,
enticing storefronts all will contribute to
the making of a vibrant Town Center.
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John Muir Parkway extended

Central Wetland Park

San Pablo Avenue

Sycamore Avenue extended

Liner building on park-and-ride lot

Gas Station liner building
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“The entire
Central Hercules
District has
tremendous 
potential to be 
a truly livable,
sustainable 
community”
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F
rom atop the surrounding hills, the view to San
Pablo Bay and the central part of Hercules is
extraordinary. The hill where the PG & E tank

farm is located today is especially striking. Today, this
site is occupied by prosaic oil storage tanks. But, in the
future, it can become a fine symbol for the City of
Hercules. This “tank farm,” positioned along the side
and on top of a hill, is prominent from Interstate 80
and has the potential to be the city’s unique landmark.

HISTORICAL PRECEDENT

The Hill Town location is strongly evocative of the
Italian hill towns built centuries ago. In very different
times from today, these towns were created for a wide
variety of reasons and took many forms, but even
today, they remain fine places; prized for tourism and
being able to deliver a fine-grained mix of uses and
urban density in a highly livable, marketable, pictur-
esque package. The most widely recognized of these
towns are Assisi and San Gimignano, two country vil-
lages in Tuscany. 

Many observers have pointed out that Contra Costa
County and Italy share geographic and climatic similar-
ities; the hills, the best soils for cultivating grapes, tem-
perate weather, and beautiful views to the water.
Reusing this former industrial site by following the

tried and tested methods of building from the Italian
hill town traditions would make a delightful new neigh-
borhood for the City of Hercules.

In addition to the Italian tradition, there are other rea-
sons to pursue this particular development form.

Working with the site characteristics - The design of the
Hill Town exploits the hilly nature of the site rather
than treating it as an obstacle.  Features such as roof
terraces and sloping parks provide visual variety and an
overall richness in the living environment.This sort of
terraced construction is certainly more expensive than

San Gimignano: Buildings are terraced up the hillside.

T H E H I L L T O W N

The  Hi l l  Town
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conventional grading, but its views and unique loca-
tion fix this property’s destiny for upmarket develop-
ment. The higher construction cost can therefore be
absorbed accordingly. Also, there is no rush to develop
this parcel. Implementation of this part of the Town
Center plan can be delayed until housing prices justify
the extra expense to build it properly.

Fits closely with and minimizes impacts on the environment -
Unlike developments around the region that feature
excessive grading to provide a cheap surface for build-
ing, the Hill Town uses the topography to its advan-
tage, maximizing views and relating to the natural
scene. Utilizing underground or mid-block parking can
reduce the amount of space needed to store automo-
biles and also helps promote a more walkable neighbor-
hood. 

Functional motivation - The buildings of the Hill Town
are positioned to respond to the regional climate.
South facing exposures allow for effective climate con-
trol and provide spectacular views to the Bay.

Limited size and incremental development - By positioning
development on a relatively small portion of the hill,
development is limited physically in size. Additionally,
this pattern in the Hill Town is such that incremental
development, from the center out to the edge, over
time is feasible. It does not have to be built all at once.

Landmark in the landscape - The signature location of
the Hill Town high above I-80 will make it a landmark

for the City of Hercules.  Tens of thousands of people
will pass by the site every day. If it is designed proper-
ly, it will become another postcard location for
Hercules and help to “put the town on the map” as
the old saying goes.

Directing growth toward the center - The dense form of
the Hill Town is in stark contrast to the sprawling
development at the edge of town. Local citizens and
environmentalists are alarmed at the way farmland

and natural areas in the outer reaches are being bull-
dozed to make room for more expensive homes. This
manner of development is further propelled by the
scarcity of housing and the prosperity of the nearby
Bay Area.  There is widespread agreement that devel-
opments must be created and built in a manner that
encourages and allow people to live (and possibly
work) closer to the center, thereby reducing pressure
at the edge. 

The Hill Town offers an alternative for upscale resi-
dents and should be marketed based on its urbanity,
convenience, and views. The demographic segment to
whom this alternative will appeal, with its high discre-
tionary income, is exactly the kind of population that
will help generate business in the commercial compo-
nents of the Town Center as well.

Modern precedent - a new hilltown in France designed by Francois Spoerry.
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PROPERTY IN TRANSITION

Today the Hill Town is occupied by an aging complex
of tanks and pumping equipment originally built to
serve an oil pipeline from Point Molate to power
plants in eastern Contra Costa County. Tosco recently
purchased approximately 62 acres from PG&E and the
future of this site remains uncertain.  It is unlikely
that it will remain an industrial use for long as it is in
a prime location for residential development.  The
steep topography make this site difficult to develop as
a conventional planned unit development (PUD) with
single family homes on large lots. 

The visual impact of any development on this site
should be studied and considered very carefully.  A
thorough, special review of any future development
proposed for this highly visible parcel must be under-
taken before its approval and should be aided by
extensive visual analysis.

The Hill Town today The Hiltown at full buildout
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THE HILL TOWN PROPOSAL

Much of Hercules has developed along the ridgeline of
the hills or in down in the valleys.  The city was origi-
nally built with the idea of blending architectural and
natural features, but the most recent developments in
the City are less than sensitive to the ecology and
shape of the land around them. These developments,
motivated by a short-term financial horizon, prefer to
scrape the hills off rather than working with them to
add value and visual excitement, that will be incorpo-
rated in the City for years to come. The Hill Town
suggests a way to get back on track.

The Hill Town is organized around a main staircase
that transverses the entire quarter*.  This stair and its
attached platforms serve as a promontory that would
overlook the city of Hercules and San Pablo Bay.  The
stair is flanked on either side by two- and three-story
buildings that can serve office, inn or residential func-
tions.  A small amount of retail can occur to serve the
needs of the quarter, but retail enterprises should be
limited to serving as an amenity for the residential or
lodging uses.  A hillside cafe may be supportable,
given the attractive views from the property.

Plan view of proposed Hill Town

* The proposed plan illustrated in this document was designed with
limited information about specific site constraints. Any future con-
struction plans should incoporate any site specific constraints. 

T H E P L A N F O R C E N T R A L H E R C U L E S



Automobile traffic is circulated along the road that
rings the development. Parking and service areas are
tucked underneath, forming a podium for the develop-
ment. This allows the developer to utilize the terrain
for its maximum value.  

Burying the parking below will also support the pedes-
trian environment. With parking hidden, buildings
can be close to the street and create the proper  sense
of enclosure. This sense of enclosure aids in the per-
ception of safety that people need to feel comfortable
walking along the street. Doors and windows facing
the street add to this perception as well. Pedestrian
connections to the center of Hercules will be provided
to reduce the dependence on automobiles for quick
trips as well as for transit riders seeking to access
WestCAT or BART.

SEIZE THE OPPORTUNITY

The entire Central Hercules District has tremendous
potential to be a truly livable, sustainable community.
The Hill Town is one of the crucial pieces of the
Central Hercules District that cannot, and should not,
be developed without careful attention to detail and
urban design characteristics.

5 . 5
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“Now the 
beautiful  terrain
and tremendous
views are being

opened up for the
enjoyment of 
the people of

Hercules.”

6C H A P T E R
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The  view to San Pablo Bay

T H E W A T E R F R O N T 6 . 1

The  Water f ront



T H E P L A N F O R C E N T R A L H E R C U L E S

DRAFT - 12/12/00

6 . 2

COMPLEMENTING THE CENTRAL QUARTER
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Dining on the Bay

A new look for the point
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OPENING UP THE BAY
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The new neighborhood by the Bay

The park on the Point

Train Station
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“In the future, this area will redevelop as a
focal and unique precinct in the town,”

C H A P T E R7
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BEGINNING AT CITY HALL
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The  Civ ic  Center

The CivicCenter neighborhood

small library or civic
building
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Before:
The underpass is very unfriendly to
pedestrians, effectively cutting off the
Creekside area from the Central
Quarter except by car.

After:
The same spot with a connected side-
walk and street trees. Pedestrians
need a safe and comfortable place to
walk, so visitors to the Creekside area
will be encouraged to patronize busi-
nesses in other parts of the Town
Center.

New exit ramp to I-80

Existing exit ramp

Existing alignment
of Bayberry

New alignment
of Bayberry

New I-80 exit ramp and realignment of Bayberry 
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The Hospitality Corridor, looking northwest

Hotel

I-80

Realigned Bayberry Avenue

Mixed-use buildings:
restaurarants, offices

The Hilltown
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“create genuine
neighborhoods
that contribute to
everyone’s
quality of life”
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W
ith so much potential and ready-to-go
development interests in Hercules, the
opportunity must not be missed and this

plan must be implemented. The City of Hercules has
an opportunity to realize the financial benefits of com-
mercial development and also to create genuine neigh-
borhoods that contribute to everyone’s quality of life.

To do this, the City should:

Adopt this plan.

The Planning Commission and the City of Hercules
should pass an Adoption-in-Concept resolution giving
this plan official standing. Adopting the plan will send
an important message to property owners and residents
that the Planning Commission and the City of Hercules
support the Plan and intend to implement its principles.
This resolution will give clear direction to staff and
other development officials to instruct all applicants to
meet the goals of the Plan in their designs.

Adopt the Central Hercules Code.

The Central Hercules Code will be the official imple-
mentation vehicle for this Plan. The City should final-
ize this Code and make it official as soon as possible. If
there is a long delay the community may be faced with
disappointment as applicants come forward wanting to
use the existing zoning and development rules. 

This Code is different from the existing rules in that:

1. It prescribes the physical built results that are intended,
instead of just specifying those aspects that are not permitted;

2. It is graphic by nature, with diagrams, photographs and
drawings to illustrate the City’s intent;

3. It uses Regulating Plans to specify street and lot patterns
and is organized by street type, not zone; and

4. It uses Building Placement Standards to specify the basic
parameters that govern building location, form, and size.

The Code is derived directly from the “pre-scrutinized”
vision depicted in the Town Center plan. Because the

H E R C U L E S T O W N C E N T E R P L A N 8 . 1

Implementa t ion
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new Code is more specific about what the built results
will be, the approval process can be accelerated to
reduce the time required for the applicants with com-
pliant proposals. If an applicant is requesting vari-
ances, or proposes something at odds with this plan,
of course, the approval process should require more
scrutiny. 

Confirm physical & regulatory conditions.

This Plan was created with limited information regard-
ing rights-of-way, property lines, existing buildings,
easements, utility limitations, and covenants tied to
individual properties. As site-specific applications
come forward and municipal improvements are under-
taken, modifications will be necessary as accurate sur-
veys and site analyses are conducted. This is normal in
an ambitious long-term effort like the Town Center. 

Promote this plan and the Code.

Secure press coverage for the new vision as well as any
new projects completed under the guidance of the
Plan. Spread the message that the Plan specifies the
desired pattern of development and how these
improvements are beneficial to the community. Parade
the images of the first successful project in the press,
at public meetings, at service clubs, on television, in

traveling exhibits, and on posters and postcards.
Provide realtors with handouts highlighting what's
coming soon in Hercules. Promote the Plan so that it
will take on a life of its own and continue to influence

outcomes long after turnover occurs in government
staff and elected officials.  

Continue public & private sector dialogue.

Identify and resolve any concerns local developers
may have. Convene regular meetings with property
owners. Doing this will keep the regulators aware of
current development trends and practices, and will
promote cooperation among all the parties. 

Hercules is not alone in its efforts to apply the redis-
covered principles of traditional neighborhood devel-
opment. Network with the many other towns doing
the same thing. It is worthwhile to seek out relevant
information from organizations such as the National
Association of Home Builders on the best techniques
and the economics of traditional neighborhoods. Take
tours; sponsoring visits to peer communities and
recent developments in the region can show local
developers and elected officials both good and bad
examples of growth, helping them make better deci-
sions for Hercules. Share what is learned here with the
peer communities, too.

Sections from the Code illustrate the subtleties of street design standards
and the relationship of buildings to public spaces.
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Offer incentives to follow the Plan.

Encourage private investment with public incentives:
utilize the RDA’s tax increment financing instruments,
create low interest loan pools, waive fees, subsidize
loans, offer city-owned or county-owned land, couple
public improvements within the rights-of-way with pri-
vate projects, provide free and pre-approved designs.
Above all, cut red tape for developments which follow
the plan. On the other hand, do not grant incentives
such as these to developers whose proposals fail to fol-
low the plan.   

Coordinate public capital improvements
with adjoining private property owners.  

For example, to open up the San Pablo Bay area, use
city funds to create pedestrian access while private
developers construct buildings. Also, the City could
pay for some of the cost of the shared parking facili-
ties, streets and other infrastructure, cutting down on
the overall cost to the developer, increasing pre-
dictability and reducing risk.

Create a Central Hercules Capital
Improvements Plan & prioritize all of the
projects.

A schedule of capital improvements should be made
or updated to identify all projects and improvements
that are linked to development in the Town Center.
These include, but are not limited to, purchase of
rights-of-way, upgrading or visually improving utility
lines, sewer extensions, water line extensions, road
improvements, sidewalk construction, landscape
enhancements, parks and open space, stormwater
management, etc. Each project should include an esti-
mated funding source (either public or private), a time
schedule, and the person or entity responsible for
implementation. 


