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3 Planning & Zoning

Planning & Zoning

3.1 Watersheds and planning – historical context.

Political decisions made a century ago affect our ability to
plan for watershed quality. Understanding the historical
context of watershed planning helps us to focus current
efforts more effectively.

3.2 Watershed-based planning & zoning.  Conven-
tional zoning practices don’t typically address the impact of
development on water quality. Specific zoning approaches
can be adopted to make zoning a more effective water quality
tool.

3.3 Cluster/infill development.  Clustering develop-
ment at higher densities on a portion of a site can have a
beneficial impact on overall watershed health. The denser
area may have a very high percentage of impervious land
coverage, but total impervious area and land disturbance
will be less.

3.4 Street design standards.  Streets comprise a very
large proportion of land use – up to 25% of total land area.
The street pavement itself is often the largest component
of total impervious land coverage. A carefully designed street
system can protect water quality while also serving its pri-
mary transportation function.

3.5 Parking requirements.  Parking is often the greatest
single land use, and usually it is made of impervious pave-
ment. The amount of parking mandated by zoning codes
and standards often far exceeds the usual parking demand.
A variety of zoning and planning tools are available to pro-
vide adequate, but not excessive, parking supply.

3.6 Community education and outreach.  Education
and outreach are critical elements of designing for water
quality protection. Generating public awareness increases
general interest and acceptance and improves long-term
maintenance prospects.

3.7 SWMPs, SWPPPs, and BMPs. An alphabet soup of
acronyms define government regulations relating to storm-
water quality protection. Understanding these regulations
is a key to successfully navigating the approval process.

Planning and zoning practices profoundly influence the impact

of development on watersheds.

Planning determines the pattern of development, what type is

permitted, and its relationship to streams and other natural fea-

tures. Zoning determines where particular land uses are located,

requirements for parking, sizes of roadways, permitted impervi-

ous land coverage, and types of approved drainage systems.

By understanding how these powerful tools work, they can be

focused to protect water quality.
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In 1878, Major John Wesley Powell, the first Director of the
United States Geological Survey, submitted his Report on the
Lands in the Arid Region of the United States to the U.S. Con-
gress on the future of the American west. In this document,
Powell recognized that water would be the limiting resource in
the future development of the arid west. He understood that
the rectilinear surveys used to divide properties and political
entities in the rainy east would not work in the drier west. In-
stead of boundaries drawn along arbitrary lines, Powell pro-
posed that drainage divides, or watersheds, be the organizing
land use principal.

Congress ignored Powell’s recommendation, continuing its prac-
tice of dividing properties and political entities along arbitrary
lines. Where waterways such as rivers or creeks were used for
creating political divisions, they often were used to form the
border between entities. Yet, ecologically speaking, waterways
do not divide land, but unite it by collecting drainage from
throughout the watershed. Thus, in the adopted planning sys-
tem, the political function of a waterway is often precisely op-
posite to its environmental function. 9

These kinds of political and jurisdictional barriers to watershed
planning also effect the San Francisco Bay, which drains a vast
regional watershed extending from the coast ranges in the east
to Mount Shasta in the north to Kern County in the south to
Lake Tahoe in the east. County and city jurisdictions occasion-
ally follow watershed boundaries (like the Mayacmas ridge sepa-
rating Sonoma from Napa County), but more often lie in the

Watersheds and planning – historical context

center of watersheds (like San Francisquito Creek which divides
San Mateo from Santa Clara County).

As planners and scientists recognize the threats to water quality,
they create new mechanisms to better facilitate watershed-based
planning and zoning. These include specific efforts to protect
specific streams, such as the San Francisquito Creek Watershed
Coordinated Resource Management Process, a collaboration be-
tween two counties and multiple cities along San Francisquito
Creek, as well as larger regional efforts, such as the Santa Clara
Basin Watershed Management Initiative, the Alhambra Creek
Watershed Program, the Alameda Creek Watershed Manage-
ment Program, many regional water quality programs,
BASMAA, and the Association of Bay Area Governments
(ABAG).

In Powell’s scheme, the San Francisco Bay Area would have been
treated as a single political entity, and the counties within it
would have been divided on the basis of sub-watersheds, pro-
tecting the precious water resource and making environmental
planning much easier.

Major John Wesley Powell (on
horseback) proposed that watersheds
be the organizing land use principal
in the arid west.

(photo by Smithsonian Institution)
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San Francisco Bay
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San Joaquin River
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SF Bay drains a vast watershed
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Land use patterns and the types of development permitted are
determined by the planning process, which considers social,
political, institutional, natural and other factors. In all planning
and zoning, protection of natural resources must be balanced
with other community priorities such as roads, schools, hous-
ing and economic development.

Limits of conventional planning and zoning. Conventional
planning and zoning can be limited in their ability to protect
the environmental quality of creeks, rivers and other waterbodies.
This is a result of two principal factors. First, conventional zon-
ing arises from political, transportation, and social factors that
often do not mirror the natural watershed boundaries of a com-
munity. Second, conventional zoning can limit development
by density (units per acre or allowable square footage). These
regulations often address the maximum density of rooftop im-
pervious cover, but have limited impact on the transportation
network’s contribution to impervious land coverage (roads, park-
ing, pathways, driveways, etc.). Because this transportation com-
ponent is usually greater than the rooftop component of imper-
vious land coverage, density is an indirect and imprecise mea-
sure of forecasting the effect of development on water quality.

State planning law offers guidelines for resource protection but
does not require specific protection measures. Local governments
consider various priorities to develop General Plans that guide
growth over a relatively long time horizon, such as twenty or
thirty years. In some instances, local governments may consider
the relationship of development to natural features such as creeks

Watershed-based planning & zoning

and hillsides, and may guide land use changes to minimize im-
pact to these features.  These local considerations may differ
from city to city and can be difficult to coordinate regionally. In
some local jurisdictions, natural factors may only be addressed
to the extent of identifying hazards and land that is not suitable
for development, while other jurisdictions may set a higher value
on natural resource protection. Regardless of the approach of
any particular local planning jurisdiction, the priorities of com-
plex natural systems can be difficult to address at the local level,
making a balanced pattern of development and resource pro-
tection at the regional level difficult to achieve.

Watershed based planning. An alternative to conventional
planning and zoning is natural resource and watershed-based
planning. Because such planning is natural resource-based, it
begins by considering the natural resources of a given area. By
being watershed-based, it orients such considerations to water-
shed areas, rather than only within town, city, or county lines.
Such planning enables multiple jurisdictions to work together
to plan for both development and conservation that can be en-
vironmentally as well as economically sustainable.

The regional approach is inherently difficult because it involves
balancing the interests of many independent local governments.
When practiced effectively, however, regional resource-based
planning enables local and regional areas to realize economic,
social and other benefits associated with growth, while conserv-
ing the resources needed to sustain such growth, including wa-
ter quality.

heavily degraded

sensitive

degraded
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This kind of comprehensive planning involves four basic steps:

• identify the watersheds shared by the participating juris-
dictions,

• identify, assess, and prioritize the natural, social and other
resources in the watersheds,

• prioritize areas for growth, protection and conservation,
based on prioritized resources, and,

• develop plans and regulations to guide growth and protect
resources.

Watershed-wide plans can become very detailed, with in-depth
data gathering and assessment, extensive public involvement,
identification of problems and needs, development of manage-
ment strategies, and long-term implementation of policies and
actions. Local governments, however, can start with simpler
yet important steps toward effective watershed planning, such
as adopting a watershed-based planning approach, articulating
this basic strategy in their General Plans, and beginning to pur-
sue the basic strategy in collaboration with neighboring local
governments who share the watersheds.

Watershed-based zoning. Some watershed protection strat-
egies have been adopted under conventional zoning, but they
typically have limited value. These strategies include large lot
residential zoning, which can reduce the overall impervious area
on individual lots, but expands the impervious coverage of the
roadway network as well as contributing to urban sprawl.

Another approach is the widespread use of stormwater treat-
ment devices (often called BMPs) to mitigate the impact of
impervious land coverage.  These devices, even in the best of
circumstances, have limited value as a watershed protection strat-
egy, and their performance is often compromised by poor de-
sign, construction, or lack of maintenance.

Some resource-based zoning policies that can be developed and
incorporated into conventional zoning include:

• overlay districts,
• performance zoning,
• incentive zoning,
• imperviousness overlay zoning,
• planned unit development zoning.

The intent of each of these tools is to introduce flexibility into the
zoning structure to encourage natural resource protection.

Restoration. In many cases, municipalities undertake efforts
towards preservation or restoration of existing natural resources,
such as streams or other water bodies.  In areas with the highest
levels of existing urbanization, streams may have been impacted
so that they don’t support habitat in their present degraded con-
dition.  It is usually not practical in these circumstances to re-
store degraded streams to a pristine pre-development condition,
with full habitat and ecological function. In these cases, an
“urbstine” condition, or one of enhanced environmental vital-
ity consistent with the urban context, may be sought.  Planners
can work with the community, water quality engineers and wild-
life fisheries biologists to define the criteria for an “urbstine”
condition, and work to achieve those goals.

Efforts to restore biological diversity may include:
• preventing the introduction of urban pollutants to protect

downstream waters,
• mitigating effects of development using biofilters, detention/

infiltration basins, pervious pavements, and other strategies,
• retaining the natural riparian corridor and carefully apply-

ing measures to prevent or treat runoff,
• protecting and restoring creekbank vegetation,
• restoring the riffle/pool structure and meander length,
• preventing unauthorized diversions of water.

Ideally, General Plans need to look at development projects in
the context of the entire watershed, considering site impacts in
terms of an overall watershed plan.
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Conventional development standards use setbacks, frontages,
roadway geometry, and other methods to arrange individual
buildings on individual lots. Development based on the indi-
vidual lot usually creates a homogeneous community, an exten-
sive roadway network and other infrastructure systems.

Cluster development, a site planning technique in use for sev-
eral decades, considers not only individual lots, but larger site
boundaries. It concentrates development on one portion of a
site, and conversely maintains more of the site in open space.
One of the principal results of cluster development is reducing
the length of the roadway network. Because the other infra-
structure elements, such as sewer, power, telephone, and water
follow the roads, their costs are also reduced. This means that
cluster development can be significantly less expensive to build
than conventional single lot development. On-going costs for
city services, such as police and fire protection, are also reduced,
because the community is more concentrated and therefore more
efficiently served. Finally, cluster development provides increased
area for passive recreation, because the open space is concen-
trated in a public or semi-public place, rather than divided in
many large, private yards.  However, cluster developments can
face resistance in the marketplace, because home buyers some-
times prefer the larger lot sizes and wider streets of conventional
development patterns.

From a water quality viewpoint, cluster development has mul-
tiple benefits compared to conventional zoning. These include:

• reduced impervious surface area by 10 to 50%,

• reduced stormwater runoff,
• reduced encroachment on stream buffers,
• reduced soil erosion since 25 to 60% of site is never cleared
and steep hillsides are avoided,
• reduced need for expensive flood control measures,
• larger urban wildlife habitat islands, and,
• reduced reliance on automobiles, because shorter distances
make pedestrian, bicycle and mass transit more attractive.

Most cluster development zoning policies have not been explic-
itly created to support water quality protection. To enhance these
benefits, proponents of cluster development for stormwater
quality protection have suggested the following cluster devel-
opment criteria:10

• significant impervious surface reduction from reduced
roadway network compared to conventional zoning,
• minimum site size (approximately 5 acres),
• minimum open space requirement of approximately 50%
of total site,
• consolidation of open space, such that at least 75% is in a
contiguous unit for habitat value,
• maintenance of approximately half of the open space in
undisturbed vegetated areas (i.e. wetlands, forests, mead-
ows), with the other half as a community green space (i.e.
turfgrass, playgrounds, constructed stormwater basins),
• formation of private legal entity to maintain open space
in perpetuity (e.g. homeowner’s association), and,
• dedication of open space to a public open space district.

Cluster / infill development

small discontinous
open space

extensive roadway
network

reduced roadway area

continuous landscape corridor
with high habitat value

large undisturbed
area (about 50%)

detention /
infiltration area
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A typical pre-war residential street

28 foot wide with tree-lined parkway between the curb and
sidewalk. This traditional design can be found in older neigh-
borhoods throughout the Bay Area.

A typical post-war residential street

36 foot wide with no parkway between sidewalk and curb. This
modern design can be found in newer neighborhoods through-
out the Bay Area.

Street design standards

Streets are at the nexus of a wide variety of land use and envi-
ronmental issues. An understanding of their scope, history, and
function helps to explain their central importance in the design
of development for stormwater quality.

Considered a number of ways, the street is a large design ele-
ment. In a typical neighborhood, the public right-of-way – the
street – comprises approximately 20 to 25% of total land area,
making it the single most important determinant of neighbor-
hood character. Streets also can comprise up to 70% of a
community’s total impervious land coverage, with the remain-
der of impervious land coverage from rooftops and other struc-
tures. This can make street design the single greatest factor in a
development’s impact on stormwater quality. Because the street
exists in the public right-of-way, it comprises a large proportion
of total public open space in a typical development.  It is also
subject to municipal ordinances, standards, and management,
giving local jurisdictions a great deal of control over street de-
sign. For these reasons, the street is the one of the most impor-
tant design elements in site planning, and an element that can
be most directly affected by local ordinances and policies.

Residential streets. Residential streets present a significant
opportunity to apply design for water quality. Unlike streets in
commercial and industrial settings, which must be sized to ac-

commodate large trucks, high speeds, and heavy volumes, resi-
dential streets typically are intended for low volume, low speed
automobile traffic.

Prior to World War II, traditional residential streets were de-
signed as multiple use spaces, shared by pedestrians, children at
play, animals, and low volumes of vehicular traffic traveling at
low speed. The prototypical residential subdivision, laid out by
Frederick Law Olmsted at Riverside, Illinois, in 1869, has 24
foot wide streets with concrete curb and gutter, lined with broad
12 foot wide parkway strips planted with trees. Outside of the
parkway strip is a 5 foot wide sidewalk on both sides.11  This
model was copied all over the United States, and many pre-war
neighborhoods can be found today with similar traditional street
geometries.

After World War II, new street standards were developed to fa-
cilitate the automobile, which was growing both in dominance
and number. Standards set by professional associations such as
the Institute of Transportation Engineers (ITE) and the Ameri-
can Association of State Highway and Transportation Officials
(AASHTO) as well as rules promulgated by the Federal Hous-
ing Administration increased paved area by up to 50% com-
pared to pre-war designs, setting typical residential street width
at 36 feet, plus curb, gutter and 5 feet of sidewalk on both sides.12

Planning
& Zoning
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Street design standards, continued

These standards were applied in communities throughout the
Bay Area and the United States. For ease of maintenance, many
communities abandoned the parkway strip between the curb
and sidewalk, bringing the sidewalk flush with the back of the
curb and eliminating the street trees. In a typical 50 foot wide
right-of-way, this 46 foot wide pavement section (36 feet of
street plus 10 feet of sidewalk) creates 92% impervious land
coverage in the right-of-way. Compared to the inviting, park-
like space of the original Olmsted model, with its 57% imper-
vious land coverage (34 feet of pavement inside a 60 foot right of
way), the modern residential street with its 90% impervious cov-
erage can be a hot, treeless place that generates signifcant runoff.

Today professionals from many fields, including transportation
engineers, landscape architects, urban designers, and environ-
mental scientists, are reevaluating residential streets with the
intent of creating new standards that are more hospitable and
more environmentally responsible. New street standards based
on the pre-war models (known as “neo-traditional design”) are
now being studied and adopted in municipalities across the coun-
try. At the national professional level, ITE has published neo-
traditional street standards that permit local streets between 22
and 30 feet wide, allowing parking on both sides, with or with-
out curbs.

access street

serves abutting properties
<±500 ADT

least pavement width

local street

serves neigbhorhood
500 to 1,500 ADT
moderate pavement
width

collector or arterial

bounds neighborhood
> 1,500 ADT
greatest pavement width

3.4a Street hierarchy

3.4a Street hierarchy. Municipal standards generally clas-
sify street widths by the planned function of the street: local,
collector or arterial. Local streets, the smallest class, are intended
to provide access to abutting properties, and have a typical aver-
age daily traffic (ADT) of less than 1,500 vehicles. By defini-
tion, through traffic and truck traffic are generally discouraged
on local streets. Collector streets are an intermediate class, in-
tended to collect traffic from local streets and deliver it to larger
arterial streets. They also can serve as the primary traffic route
within a residential or commercial area, and have a typical ADT
between 1,500 and 3,000. Finally, the largest class (except high-
ways and freeways), arterial streets, have an ADT between 3,000
and 10,000, and are intended to provide long distance travel,
with controlled intersections and higher speeds. For residential
design, local streets are most relevant.

A survey of Bay Area municipalities reveals that the typical

current standard for a two-way local street with parking on
both sides requires two moving lanes, plus two parking lanes,
plus curb, gutter and sidewalks each side, making a total of 40
to 50 feet of pavement within a typical 50 foot right-of-way
(see table).

Yet, the number of vehicle trips on a local street can vary con-
siderably, depending on the number of abutting dwelling units.

Planning
& Zoning
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Given the generally accepted rule-of-thumb for residential street
design of 10 vehicle trips per day per dwelling unit, a street with
ten single family homes can be expected to generate an ADT of
100, or an average of one vehicle trip approximately every 15
minutes (every 6 minutes in the peak hour). In comparison, a
local street serving one hundred homes (1,000 ADT) will gen-
erate an average of one vehicle trip every 90 seconds (every 30
seconds in the peak hour). When built to typical municipal stan-
dards, the two mandated moving lanes of a local street use a
great deal of land area for very little traffic. If the street is con-
sidered in terms of space, rather than lanes, a central space wide
enough for one vehicle can be retained for movement, with park-
ing and waiting space along both sides.  In the infrequent in-
stance when two vehicles approach in opposite directions, one
vehicle can pull into the parking lane to allow the other vehicle
to pass in the central moving space. The many driveway open-
ings on either side of the street ensure than at any given seg-
ment of the street some space will be available for waiting, even
if parking spaces are full on both sides. On lightly traveled streets,
the minor inconvenience of waiting for oncoming traffic does
not occur very often, making a shared central moving space
feasible for streets serving up to 50 dwelling units (500 ADT,
one vehicle every 3 minutes average, every 1.5 minutes peak).13

Typical current standard for a local street:

90± % impervious land coverage

curb/gutter required

parking lane
both sides

sidewalk
no parkway

planting
two moving
vehicle lanes

50’ r.o
.w.

4’

36’

4’

Impervious land coverage and street design standards.

Most Bay Area municipal street standards mandate over 80% imper-
vious land coverage in the public right-of-way. Alternative standards
can significantly reduce impervious land coverage while meeting ac-
cess needs of local, residential streets.

Representative local street standards for Bay Area municipalities.

Jurisdiction Street curb/gutter sidewalk parkway r.o.w.
width required required planting imper.

Alameda Co. 40 ft. yes 5’/side no 100%

Concord 36 yes 4’/side varies 90%

Contra Costa Co. 32 yes 4’/side no 78%

Palo Alto 40 yes 4’/side yes 85%

San Jose (std.) 35 yes 5’/side no 100%

San Mateo Co. 36 yes 4’/side no 94%

Alternative street standards for local and access streets.

Neotraditional 28± no 4’± yes 74%

Rural 20± no no yes 36%

San Jose (alt.)† 30 yes 4’/side yes 81%

(All standards reflect minor or local street standards for flat areas to
accommodate two way traffic, with parking both sides, typical right-
of-way between 45 and 60 feet wide.)

† San Jose Narrow Residential street standard, parking one side only.
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Unlike most municipal standards, which set street width by num-
ber of vehicle lanes and roadway classification (local, collector,
arterial), street design by anticipated traffic volumes (ADT) al-
lows for varying pavement width to match usage. Using the
analogy of stream flow, this “headwaters streets” system allows
the most “upstream” streets, those serving approximately 50 ad-
jacent dwelling units, to have widths as low as 16 feet while
allowing two-way traffic. As traffic volumes increase on neigh-
borhood streets, pavement widths also increase, just as streams
widen downstream to accommodate increased water volumes.14

In practice this generates a new class of street for very low traffic
volumes, referred to as “access” streets, which are below “local”
street in the standard street hierarchy.

For example, an access street serving 50 single family homes
(25 each side) with 50 foot width lots would require 1,250 lin-
ear feet of street [(50 sfh/2) x 50 ft = 1250]. A 36 foot wide
street would cover 45,000 square feet, usually in impervious
asphalt or concrete pavement. A 26 foot wide street would cover
32,500 square feet, a reduction of 12,500 of impervious land
coverage. Assuming street construction costs of $3 per square
foot, this reduction in pavement generates a $37,500 reduction
in development costs, or $750 per lot. This does not account
for added cost reductions in reduced need for drainage systems
because of smaller impervious land coverage. Even greater re-
ductions in pavement can be achieved if on-street parking is
not required on both sides the entire length of the street, or if
sidewalks are not required on both sides.

General considerations for residential street design. Alternative
standards are feasible for local residential streets that employ
“neo-traditional” or “headwaters street” design. These alterna-
tive standards can reduce impervious land coverage and provide
drainage systems with less impact on stormwater quality com-
pared to current typical municipal street standards, while ac-
commodating local traffic and emergency access.

Street designs are often controversial, and development of new
street standards must meet a variety of engineering, public safety
and functional criteria. Municipal agencies with a strong inter-
est in street design, such as Public Works, Planning, and emer-
gency service providers, often differ on priorities and approaches.
Alternative standards must be developed cooperatively so that
each agency’s legitimate interests are accommodated. In mu-
nicipalities which have not adopted alternative standards, de-
velopers can propose these designs as part of a planned unit
development zoning, subject to government approval.

Several communities in the United States have recently adopted
new street standards for local access streets, including Bucks
County, PA., Boulder, CO., Portland, OR, and San Jose, CA.15

These new municipal street standards vary, but they all include
reduced street widths (generally between 16 and 30 feet), shared
moving lanes, reduced design speeds, and an ability to omit
curbs, gutters and/or sidewalks on one or both sides.  New ITE
neo-traditional street design standards currently in review may
help formalize acceptable alternative residential street designs.16

Street design standards, continued
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Parking requirements

Parking is the greatest single land use in most industrial, office,
and commercial development. Municipal codes usually man-
date a minimum amount of parking and the type of approved
pavement. Adjusting these requirements can significantly miti-
gate the negative environmental impact of parking, while still
providing adequate storage space for cars.

Amount of parking. Parking minimums have been established
by planners and professional associations, such as Urban Land
Institute, the Institute of Transportation Engineers, the National
Parking Association, and the American Planning Association.
These minimums are based on empirical methods, usually by
counting cars parked at existing land uses, identifying the peak
use, and then requiring developers to supply enough parking to
meet the peak demand (or near peak demand). These standards
typically result in a large, underutilized parking capacity.

For example, a 1995 study of office buildings in ten California
cities found that peak parking demand averaged only 56% of
capacity. In shopping centers, parking lot design standards sup-
ply enough parking for the demand at the “20th busiest hour”
of the year. This means that for all but 19 of the 3,000 hours
that a typical center is open annually there will be a parking
surplus, leaving at least half of the center’s spaces vacant at least
40 percent of the time.

Because of these high minimum standards, parking and its as-
sociated transportation system usually account for the majority
of land use in commercial and industrial sites. A recent survey

completed by the City of Olympia, Washington, for example,
found that over half of the city’s commercial sites were devoted
to parking and driveways.

Not only do these standards and their related zoning ordinances
mandate high parking minimums– developers are free to build
more. They usually do, if they can, because retailers and office
tenants demand “plenty of parking” – they naturally want to
make it easy for shoppers and tenants to reach their sites. Also,
conventional asphalt parking lots are less expensive to build and
maintain than turf or landscaped areas, further contributing to
the tendency to build even more than the minimum standards.

Land Use Solutions. Several solutions can promote a more
balanced approach to parking and land use.

a. institute paid parking. Studies show that motorists park
free for 99 percent of all automobile trips. By pricing parking at
its true cost, natural economics would tend to reduce demand,
free more land for other uses, and encourage alternative trans-
portation. Employer-paid parking programs, with cash incen-
tives for employees who opt not to park, or employee-paid park-
ing, have both proven effective at reducing parking demand in
commercial and office uses.

b. reduce parking minimums. Reducing the mandated park-
ing minimums in zoning ordinances can significantly reduce
the amount of parking provided. For example, reducing the of-
fice use minimum from four to three spaces per thousand square

1 acre of landscape gained

entire site covered
with parking
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feet (1:250, 1:333) would reduce the number of required park-
ing spaces for a 100,000 square foot office building from 400 to
300, a reduction of 25%, or approximately an acre of land that
could be converted from parking to landscape that can be de-
signed to filter and infiltrate the runoff from impervious sur-
faces (see 6.6). Depending on the number of building occu-
pants and availability of alternative transportation, reduced park-
ing minimums may be adequate for a variety of uses.

c. establish parking maximums. Some municipalities, in seek-
ing to reduce the negative impacts of these large parking de-
mands, have established maximum parking ratios instead of the
more conventional parking minimums. For example, Lacey,
Washington, has developed a phased program to implement
maximum parking standards for its downtown. These standards
will be reduced in three year intervals, giving businesses and
travelers time to adjust driving patterns. Parking maximums
prevent developers from building more than the maximum al-
lowed parking, and the scarcity of parking, usually coupled with
pricing strategies, naturally reduces parking demand and en-
courages alternative transportation. 17

d. allow reduced minimum requirements as incentives. Some
municipalities allow reduced minimum parking requirements
as incentives for transportation demand management programs
or for developments that encourage alternative transportation
such as live-work, transit oriented residences, office buildings
with bicycle commuter facilities, or neighborhood retail shop-
ping areas. In these areas parking requirements can be reduced
by as much as 20 to 30%, reflecting the fact that a significant
proportion of people do not park at the site.

e. establish landscape reserves. Another strategy to reduce the
amount of parking that allows for parking expansion if needed
is to identify “landscape reserve” on site plans. These landscape
reserves are areas adjacent to parking lots that are of appropriate
size and geometry to accommodate additional parking. They
are initially installed as landscape areas, but identified as “land-
scape reserve” on approved plans. If the need for parking in-
creases beyond the amount originally provided, the landscape
reserve can be converted to parking.

f. allow shared parking facilities. Shared parking facilities are
another strategy to reduce overall parking supply, while still
meeting demand. For example, a movie theater’s parking de-
mand is usually evenings and weekends, while office building
demand usually peaks on weekdays– these uses can share a single
parking lot, owned either by the city, or by one or both of the
property owners. In commercial districts, parking supply for
shoppers can be maintained by allowing employees to park on
nearby residential streets, since resident parking peaks in the
evening while employee parking peaks during the day. There
are considerable obstacles to these shared parking approaches,
such as zoning regulations that do not allow combining park-
ing for separate uses, resistance of neighborhood residents to-
wards employee parking on their streets, and liability and in-
surance issues surrounding sharing of a single, privately owned
parking facility by multiple property owners.

g. promote parking garages. Underground or above ground
parking garages reduce land coverage by allowing parking to be
stacked or combined with building area. The expense of these
solutions can be mitigated by providing building credits, in-
lieu parking fees, subsidies, or fee waivers.

Parking lot paving. Aside from the amount of occupied land
area, the type of parking lot pavement has a direct impact on
stormwater quality. Parking lots are usually built of impervious
pavement, such as conventional asphalt, and their large land
area makes them a significant contributor to environmental deg-
radation. Permeable materials such as porous asphalt, crushed
aggregate, open-celled unit pavers, or turf block can be suitable
parking lot pavements, especially for parking stalls (as opposed
to aisles– see 6.3a Hybrid parking lot), for outlying spaces  that
are only typically used during peak demand (see 6.3c Overflow
parking), or for occasional uses such as churches or sports stadi-
ums.

Many municipalities mandate an impermeable pavement such
as conventional asphalt or concrete for parking lots and pro-
hibit the use of other materials. Where these impermeable pave-
ments are mandated, rewriting municipal codes to allow per-
meable pavement alternatives is a prerequisite for their use.18

Parking requirements, continued
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Community education and outreach

All those involved in the development industry need to under-
stand the impacts of development on water quality, as well as
the appropriate application of various strategies. This includes
not only those who design and build, but the residents, occu-
pants, and maintenance staff.

Community education and outreach are the key to building
this understanding. Furthermore, community education and
outreach on stormwater impacts is a minimum requirement of
the NPDES regulations.

The NPDES regulations mandate public education and out-
reach and public involvement/participation as minimum con-
trol measures.

The activities enumerated in the regulations include:
• distributing of educational materials to the community
• conducting outreach activities on the impacts of stormwater
• providing public education on how to reduce stormwater

pollution
• informing individuals and households on proper mainte-

nance of stormwater systems
• teaching how to limit the use and runoff of garden chemicals
• promoting local stream restoration through conservation

corps and other citizen groups
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• participating in storm drain stenciling
• targeting specific industries or groups with specific storm-

water impacts (e.g. restaurants and grease impacts on storm
drains)

• engaging the public in a participatory process to develop,
implement and review the local stormwater management
program

• impaneling a group of citizens to participate in the decision-
making process, hold meetings, or work with volunteers

• reaching out to all members of a community.

This outreach effort can be directed towards members of the
public and individuals, as well as to targeted groups of commer-
cial, industrial, and institutional entities likely to have signifi-
cant stormwater impacts. For example, restaurants can be tar-
geted with specific information on the impact of grease on storm
drains, and architects can be targeted with specific information
on selection of building materials and design for stormwater
quality management.

Finally, it is important to involve the public in the development
of outreach programs, and to tailor the message to address the
viewpoints and concerns of all communities, including minor-
ity groups, disadvantaged communities, and children.
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SWMPs, SWPPPs, and BMPs

The current construction environment presents designers and
developers with an array of mandates, regulations, and condi-
tions for approval that relate to stormwater quality.  By under-
standing the alphabet soup of acronyms, review agencies, and
conditions it becomes easier to navigate the approval process
and anticipate the design strategies that will be successful.

The National Pollution Discharge Elimination System (NPDES),
a provision of the federal Clean Water Act, mandates that each
large population center obtain a permit to discharge stormwa-
ter. BASMAA’s seven participating stormwater programs, for
example, serve as umbrella organizations for their co-permittee
municipalities.

These NPDES permits are issued by the Regional Water Qual-
ity Control Board (RWQCB), a division of the State of Califor-
nia Environmental Protection Agency. There are nine regions
throughout the state, and each Regional Board monitors each
permittee for compliance.

To meet the goals of the NPDES permit, each local stormwater
program, and each co-permittee within a program, establishes a
Stormwater Management Plan (SWMP). These SWMPs give
specific local requirements targeted to meet the environmental
needs of each watershed, as well as reflecting the political con-
sensus of each community. Because of the differences in each
watershed’s environmental context, as well as each permittee’s
attitude towards balancing environmental protection with eco-
nomic growth, regional SWMPs may have different goals, meth-
ods, or targets.

In order to comply with the NPDES permit and requirements
for a construction permit, each new development project re-
sulting in a land disturbance of five acres or larger must prepare
a Storm Water Pollution Prevention Plan (SWPPP). In a typical
project, a SWPPP is a document consisting of narrative and a
separate sheet within the construction document set, usually in
the Civil Engineering or Landscape series, that outlines both a
plan to control stormwater pollution during construction (tem-
porary controls) and after construction is completed (the per-
manent constructed stormwater pollution prevention elements).
The permanent controls are usually found on the sheet within
the construction documents.

A SWPPP is a series or collection of Best Management Practices
(BMP). The term Best Management Practice is a widely used,
but somewhat inaccurate nomenclature, because the elements
described as BMPs are not necessarily always best, nor are they
always management practices. They can range from public edu-
cation, like stenciling catch basins (which may not be as good as
replacing the catch basin with an infiltration area), to site plan-
ning and design features, like a vegetated swale (which requires
management but is not a management practice), to street sweep-
ing (which actually is a management practice). In any case, the
term BMP has wide currency and has been formalized in many
local ordinances and codes. This document doesn’t explicitly
use the term BMP to describe the design alternatives presented,
though each could be identified as a BMP in any particular
SWPPP, depending on the requirements of the local SWMP.

The true management practices widely adopted in the past
twenty years like stenciling catch basins and street sweeping,
can be considered “first wave BMPs.” These housekeeping prac-
tices have value, and deserve to be continued. But they per-
petuate a conventional approach to stormwater management
based on collection and conveyance.

Given development pressures and the environmental goals es-
tablished by the Clean Water Act, more fundamental changes
are required. Because the most economical and effective strate-
gies arise in site planning and design, this document empha-
sizes ways to minimize the creation of new runoff, and to infil-
trate or detain runoff in the landscape.

These “second wave BMPs” go beyond incremental changes to a
conveyance storm drain system. They require a new way of think-
ing about impervious land coverage and stormwater manage-
ment. They are a collection of proven methods and techniques
that integrates stormwater management into planning and de-
sign, that reduces overall runoff, and manages stormwater as a
resource, by starting at the source.
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These “second wave BMPs”

require a new way of think-

ing about impervious land

coverage and stormwater

management.



Finding that the way we design and build communities has a

direct effect on water quality, the Bay Area Stormwater Man-

agement Agencies Association (BASMAA) has prepared Start

at the Source, a manual that aims to help designers, de-

velopers, and municipal agencies create communities that

achieve water quality goals.

The Site Planning & Design Guidance Manual contains

introductory information on hydrology, watersheds, the im-

portance of minimizing impervious land coverage, zoning and

planning strategies for stream protection, and conceptual ex-

amples of dozens of methods for integrating stormwater man-

agement into all kinds of projects, including new development,

infill, and redevelopment.

A new technical section presents detailed information on a

wide variety of designs that can be adapted to residential, com-

mercial, industrial and institutional projects.

This document recognizes that the one of the best opportu-

nities to reduce the generation of urban runoff or nonpoint

source pollution is through planning and design.

“The more we study stormwater runoff, the more we realize the
critical role site planning and design play in our ability to reduce
the impacts of development on the quality of our nation’s waters.
This manual is a significant step in teaching planners and devel-
opers to plan for water quality.”

Thomas E. Mumley
California Regional Water Quality Control Board

San Francisco Bay Region
Urban Runoff Program Manager

“BASMAA’s Start at the Source guidance manual is a pioneering
effort which focuses on the importance of considering storm wa-
ter quality in the early stages of planning new residential develop-
ment in the San Francisco Bay area.”

Community Planning & Envirnomental Committee
Consulting Engineers and Land Surveyors

of California (CELSOC)

“Through its integrative approach and illustrative method, Start
at the Source shows how new development can be designed and
built to meet functional and market demands while protecting
water resources.”

Jim Dalton, Executive Vice President
American Society of Landscape Architects


