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CITY OF LOS ANGELES
INTER-DEPARTMENTAL CORRESPONDENCE

DATE: June 17,2014

TO: Public Works and Gang Reduction Committee
of the Los Angeles City Council

Attn: Office of the City Clerk
Room 395 City Hall

FROM: Nazario Sauceda, Director
Bureau of Street Services
Department of Public Works

SUBJECT: CF: 14-0163-S1 ALTERNATIVE SIDEWALK REPAIR MATERIALS

This document reports on the use of alternative sidewalk materials including rubber sidewalk
products and permeable materials. Reference is made to two previous reports: (1) A May 2008
report jointly presented to the Energy and the Environment Committee by the Departments of Public
Works and Environmental Affairs (CF 05-0752) and a Bureau of Street Services report, dated
October 19, 2011 (CF 05-1853), presented to the Public Works and Budget and Finance Committees.

RECOMMENDATIONS:

1. INSTRUCT the Department on Disability, Department of Public Works (DPW) and General
Services Department (GSD) to continue their cooperation with the investigation and
evaluation of rubber, permeable and other alternative material sidewalk repair systems.

2. INSTRUCT the Bureaus of Engineering and Street Services to report back in 180 days with a
report describing efforts to seek alternative sidewalk materials and summarizing the
performance of alternative sidewalk materials in pilot projects.

BACKGROUND

A previous Council Motion, under Council File 05-0752, asked for a report back "on the feasibility
of using alternative street-surfacing materials that are more environmentally friendly, thus, allowing
water to percolate and possibly have a longer life span than the current [materials] which often show
some surface distress when it rains ... ). In response, the Departments of Public Works and
Enviromnental Affairs presented a report dated, May 21, 2008 (see ATTACHMENT I).



The report provides a detailed discussion on environmental benefits, regulatory compliance,
construction requirements, and other City efforts utilizing green technologies. A section is included
specifically addressing the use of permeable pavement for public sidewalks (pgs 7-8,
ATTACHMENT I). The Permeable pavements and alternative porous materials can be integral parts
of broader stormwater management strategies. Projects utilizing these materials must be well
thought out. Locations with well draining soils are most appropriate. The necessary infrastructure
must be in place or included in the project design in order to be able to manage water infiltration.
Without an adequate infiltration system or conveyance to such a system, the structural integrity of
streets, utilities, alleys, and private property could be adversely impacted. The vision of this report
was to continue pursuing smaller pilot projects utilizing porous concrete, permeable pavers, rubber
panels, rubber pavers, poured-in-place rubber, and recycled materials to help establish material
suitability over time and to identify additional benefits and potential consequences. In addition, the
report emphasized the need to explore "on-site" feasible uses of these materials and green
technologies such as for bike paths, parking lots, recreational pathways, driveways, and landscaped
areas. This same report inaugurated the Green Streets Committee which continues the discussion to
improve and find new ways to infiltrate runoff, manage the urban forest and develop new standards.
That directly led to the creation of seven Public Works Standard Plans, BOE S-480 through S-486,
which promoted infiltration and permeable interlocking pavers.

Part of a Bureau of Street Services (BSS) report, dated October 19, 2011 (CF 05-1853), discussed
BSS-involved pilot sidewalk projects that have already been implemented. The report detailed cost
comparisons, advantages, disadvantages, and concerns of alternative materials to conventional
portland cement concrete (PCC). The relative successes have not yet been fully assessed for
compliance with City standards, regular maintenance requirements, durability, and compliance with
the Americans with Disabilities Act in all locations. BSS and the Bureau of Engineering continue to
monitor and evaluate the effectiveness and integrity of these products. The following is an excerpt
from this referenced report:

In Fiscal Year 2008-09 when the City-wide and 50/50 Programs were last funded, the
total cost for sidewalk reconstruction with conventional Portland Cement Concrete
(PCC) was $20+ per square foot when reconstructing a block at a time and $35+ per
square foot when reconstructing one parcel at a time (higher due to additional
mobilization costs and usually more expensive tree mitigation work). It is estimated
that 60-70% or more of these costs were attributed to the removal of the existing
concrete sidewalk, tree work, and repairs to driveways and sprinkler systems for
damage caused by removal work. It therefore should be noted that the cost of
replacement material and installation is relatively small.
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CONVENTIONAL CONCRETE (PCC)

BSS has experimented with alternative sidewalk materials to Portland Cement Concrete (PCC),
including rubber panels, recycled mixed plastic materials, poured rubber materials, and porous
concrete. Early versions of rubber sidewalk weathered quickly and did not last very long. Surfaces
of more recent recycled materials wear relatively quickly leaving smooth and possibly slippery
sidewalk finishes in wet weather. Porous concrete requires frequent maintenance (vacuuming) to
preserve its environmental qualities and its relatively rough texture may not be suitable in all urban
conditions. The total cost of sidewalk reconstruction using these alternate materials is normally
higher than conventional PCC, ranging from $24 - $32 per square foot installed (including removals
and preparation). Decomposed granite is yet another option that has not been studied by BSS for use
on City sidewalks. Although relatively inexpensive and easy to install, design standards, potentially
high maintenance requirements, and ADA requirements may not permit its use in many locations.
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PANELS USING RECYCLED MATERIALS

Sidewalk Panels consisting of plastic and other recycled materials are being tried in
the City of Los Angeles and are being used in the City of Santa Monica and New
York City, among other municipalities. When displaced by tree roots, panels can be
removed to inspect and treat the underlying problem.

RECYCLED MATERIALS (INCL. PLASTIC AND RUBBER)

(Before)

(After)

Grand Avenue: Adjacent to Music Center - 2011
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RECYCLED RUBBER

Advantages of rubber pavers or poured-in-place rubber include flexibility and
often permeability and ease of repair.

POURED RUBBER MATERIAL

"Evergreen Jogging Track": Perimeter around Evergreen Cemetery - 2004
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POROUS CONCRETE
Porous concrete allows water and air to pass through it. It is thought to encourage
deep rooting by distributing water through the soil profile. To prevent water from
accumulating under the sidewalk, porous concrete is best used over sandy or other
well-drained soils. Much of Los Angeles' sidewalk network may not be conducive to
this type of material.

POROUS CONCRETE

Bimini Place, Heliotrope Drive and Tampa Ave - 2007 and 2008
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BSS is currently testing other types of material more versatile than conventional Portland Cement
Concrete (PCC) for making sidewalk repairs or for use as a sidewalk reconstruction material. These
materials include recycled asphalt and "grindings" (fines from street profiling) mixed with recycled,
crushed concrete and other materials. In most cases, these types of flexible materials can be used for
making sidewalk repairs with or without removing damaged sidewalk or performing other involved
preparation work. The total cost of sidewalk reconstruction using these alternate materials ranges
from $19 - $20 per square foot. Sidewalk repairs requiring minimal removal and preparation work
can be made at a cost of $6-7 per square foot.

COATED GRINDINGS

.-,..
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Section # 1
Grindings with
Colored Paint

Section # 2
Concrete Powder Mixed
with Grindings (No Paint)

Section #3
Grindings with
Colorless Paint
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MIXED GRINDINGS

(Before)

(After)
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HOT ASPHALT-CONCRETE

(Before)

(After)
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DISCUSSION:

As with any construction in the public way, each alternative has its advantages and each alternative
also has its disadvantages. It is after those characteristics are objectively determined and the
alternative fully evaluated that the best decisions are possible. Every viable alternative will be
considered for participation in this process with the goal of providing residents with safe, fully
functional, cost effective sidewalks that not only perform for a few years but for 40, 50, 60 years or
longer. BSS will continue being open to vendors presenting new technology and will also continue
to seek grant funding opportunities for these applications.

For the public way, specification and testing standards for new materials are overseen by the
Department of Public Works, Bureau of Engineering. After a product has proven its fitness in
laboratory testing, the Bureau of Street Services has regularly arranged pilot projects to determine the
product's performance on City streets. The two Bureaus not only cooperate for "City projects" but
participate in County-wide, regional, State-level and national standards setting bodies that can further
enhance the acceptance of proven alternatives.

The long term cost basis for conventional sidewalks versus alternative material remains under study
and requires additional analysis. Conventional PCC sidewalks have well established construction
costs whereas similar data for the alternative materials is either vague or highly variable.
Comparisons are even more difficult because the initial cost for a sidewalk of any material is only
one cost component, its maintenance and potential for liability are others.

The conditions that produced the damaged sidewalks we are now confronting have also radically
changed making comparisons challenging. Most damaged sidewalks are the product of a bygone era
when: 1) the property owner could choose to have or not have a sidewalk, 2) property owners that
opted for a sidewalk were universally and categorically responsible to maintain it, 3) trees were
planted with no regard to whether the species was compatible with this climate and urban setting, 4)
trees were planted with little accommodation for future growth oftheir trunks and roots, 5) trips and
falls were not as litigious and 6) sidewalks were not expected to accommodate all users (i.e.,
disabled).

A properly constructed, contemporary sidewalk, whether of conventional or alternate material, is not
comparable to old sidewalks that have the inappropriate trees planted next to them and that have
been unmaintained for decades. The challenge is arriving at a fair comparison of expected cost,
maintenance and expected performance when either type of sidewalk is constructed with proper
detailing, a thoughtful tree selection and a realistic expectation of maintenance available for the
sidewalk whether by the residents and/or by the City.

If you have any questions or if additional information is needed, please contact the Bureau of Street
Services' Principal Civil Engineer, Hugh Lee, at (213) 847-0899 or Assistant Director, Ron Olive, at
(213) 847-3333.

Attachment
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CITY OF LOS ANGELES
INTER-DEPARTMENTAL CORRESPONDENCE

DATE: May 21, 2008

TO: Honorable Jan Perry, Chairperson
Energy and the Environment Committee

FROM:

C/o Maria Espinoza, Legislative Assistant
Office of the City Clerk
Room 395 City Hall

~:o~~~j
Department of Public Works

flpUJJ4Jat~
Detrich B. Allen, General Manager
Environmental Affairs Department

SUBJECT: CF: 05-0752 ALTERNATIVE STREET SURFACING MATERIALS

This document reports "on the feasibility of using alternative street-surfacing materials that are
more environmentally friendly, thus, allowing ground water to percolate and possibly have a
longer life span than the current asphalt which often shows some sign of surface distress
whenever it rains" as requested by Council Motion, under the subject Council File.

RECOMMENDATIONS:

The Departments of Public Works (DPW) and Environmental Affairs (EAD) jointly recommend
that the Energy and the Environment Committee undertake the following actions:

INSTRUCT the Department of Public Works, Bureaus of Street Services (BSS),
Engineering (BOB), and Sanitation (BOS), BAD, and General Services Department
(GSD) to further investigate technologies for permeable pavement systems and report
annually on the feasibility of utilizing those systems.

INSTRUCT the DPW to identify, construct, and evaluate a series of pilot projects (i.e,
permeable concrete gutters, parking areas, landscaped medians, larger tree wells, and
meandering sidewalks) with permeable technologies as adequate funding is available for
construction and maintenance, and to report annually on the results of the projects.

INSTRUCT the BOB to use permeable pavement systems in conjunction with other
onsite infiltration measures, to the maximum extent practicable on future designs and
construction of sidewalks, parking lots and walkways.

INSTRUCT the DPW, the EAD, the Department of City Planning (Planning), the
Department of Recreation and Parks (RAP), GSD, the Department of Building and
Safety, and the Department of Transportation (DOT) to participate in the existing Green
Streets Committee and to develop opportunities in each Department to utilize infiltration
methods to assist in meeting water quality standards and to maximize water use
efficiency.

ATTACHMENT I
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INSTRUCT the Green Streets Committee to report annually on achievements and
challenges to promote, advance, fund, and evaluate the implementation and design of
streets and parking lots to maximize capture and infiltration of urban runoff and to
increase nature services and community beautification benefits.

INSTRUCT all Departments to maximize water infiltration and to utilize, when
practicable, permeable pavement systems for projects performed under their respective
jurisdictions, such as bikeways, parking lots, recreational pathways, golf course
pathways, trails, driveways, and landscaped areas for all City facilities.

INSTRUCT Planning to revise the City's Planning and Zoning Code to require yard
setbacks to be applied to building subterranean levels in order to allow for the
implementation of Standard Urban Stormwater Mitigation Plans (SUSMP), infiltration
systems including the use of permeable pavement systems in parking lots, walkways, and
other hardscape and landscape areas.

INSTRUCT the Street Standards Committee to create street standards for major and
secondary roads that require the addition of parkways capable of infiltrating runoff from
adjacent sidewalks and streets.

REQUEST that the Port of Los Angeles, Department of Water and Power, and Los
Angeles World Airports (LAWA) participate in the Green Streets Committee and
consider utilization of permeable pavement systems as they plan, develop, modify or
enhance their facilities, including road, sidewalks, medians, pathways, parking lots, and
other landscaped areas.

FISCAL IMPACT STATEMENT:

The direct cost of permeable pavement currently exceeds the cost of conventional asphalt or
Portland cement concrete pavements. Onsite treatments, such as using permeable pavements,
will minimize the volume of urban runoff and preserve flood control system capacity and can
ultimately reduce the costs of urban runoff treatment. Another benefit of onsite water treatment
is that water is returned to aquifers and available to supplement the potable water supply,
reducing the need for expensive water purchases.

SUMMARY:
Although the original City Council motion directed the Departments to focus on alternative
pavements as a mechanism to infiltrate urban runoff, subsequent discussions with
Councilmembers and City staff have led us to expand the report to more comprehensively
discuss multiple methods of infiltration and also to consider locating permeable pavements
beyond the street. In addition, during development of this report, it became clear that additional
work was necessary to identify institutional restrictions that limit "green" technologies, evaluate
the validity of those restrictions and to recommend changes in standards, practices and laws.

Since May 2007, several City Departments are partnering through the Green Streets Committee
to develop opportunities and address challenges of infiltrating urban and stormwater runoff
through an integrated approach using permeable pavements and other green technologies. Many
of the issues involved are complex and overlap areas of responsibility and expertise. This report
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responds to the Council Motion regarding use of alternative street surfacing materials and
extends to related solutions beyond the public right of way.

To be better stewards of the enviromnent and create a more sustainable City, staffis examining
opportunities to use permeable surfacing instead of more traditional pavingmaterials. While
issues such as climate change, the decline of the Bay Delta and associated court required water
reductions, and the resulting need for Southern California to reduce the use of imported water are
not always consistent with street maintenance priorities such as cost, pavement preservation,
structural integrity and reliability, and maximizing recycling capability. They are important
considerations for policies affecting future growth and development of Los Angeles. The water
crisis in Southern California will require the City to rely more heavily on local water resources
rather than imported water to meet our needs. Stormwater is a valuable water supply when
captured and stored for long-term use. A major paradigm shift, requiring comprehensive cross-
functional efforts between various Departments is needed to meet these goals.

Permeable pavements continue to become more widely utilized, not as a means to keep
pavement from degrading but as an aid in the diversion and passive treatment of stormwater.
Where practicable, permeable pavements offer the greatest impact in ultra-urban. areas, like Los
Angeles, where more than half of the City is covered with impermeable surfaces. Permeable
pavements are used in ultra-urban areas because they can be incorporated into existing structures,
such as roads, parking lots, and driveways and do not need additional space required for
construction of other stormwater capture systems such as bio-swales, retention ponds, and
settling basins.

Historically, the City used impermeable paving
surfaces to create streets, sidewalks, parking lots, and
alleys. Conventional pavement is an impermeable
surface that sheds rainfall and associated surface
pollutants, forcing the water to run off of paved
surfaces directly into nearby storm drains and then
into the Los Angeles River, local streams, or Santa
Monica Bay. In contrast, permeable pavement is
designed to allow percolation or infiltration' of
stormwater or urban runoff through the surface and
into the soil below, where the water is naturally
filtered and pollutants are removed.

Increasing stormwater capture through permeable pavement provides additional capacity for the
City's ultra-urban environment and which results in groundwater recharge. Los Angeles cannot
afford to lose any source of water supply including stormwater. At this time, conventional
impermeable asphalt pavements continue to be the standard for all City streets, but street runoff
can be directed to drain to permeable areas such as swales, tree wells, gutters, and medians
where hydrologically feasible. The capital cost of permeable pavements can be twice as much as
the cost of conventional pavement and maintenance costs can be significantly higher.

Departments are increasingly adopting improved sustainable design, construction, and
maintenance practices. Several City projects have incorporated permeable pavement as part of
the design. Applications outside roadways offer many of the best short-term opportunities for
alternative surfaces, stormwater capture, and BMP implementation. These include sidewalks,
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parking lots, parks, bikepaths, jogging paths, landscapes, medians, gutters and tree wells.that can
readily accept permeable pavements and the necessary infrastructure for runoff capture.

When funds for streetscape or pedestrian improvements are allocated, the standard practice is to
maximize the extent of planted materials and permeable surfaces. Permeable pavement systems
are considered to be most appropriate with either light vehicle loading or heavy vehicle loads at
high interstate speeds. In addition to the public right-of-way, areas such as passenger vehicle
parking lots, recreational areas, golf cart pathways, playgrounds, bike paths, and walkways are
prime opportunities for the utilizationof permeablepavements.

DISCUSSION:

In response to the Council Motion to report on the feasibility of using alternative permeable
surfacing materials, the Green Streets Committee has researched and evaluated the available
technologies and opportunities surrounding the use of permeable surfaces on different parts of
the City infrastructure, including sidewalks, parking lots, and other areas. This report considers
opportunities for numerous Departments to incorporate these technologies into their projects.

A. Permeable pavements

Permeable pavements can be integral parts of broader stonnwater management strategies
and many of these strategies are becoming increasingly necessary in our ultra-urban
environment. There are many types ofpenneable pavement, including decks built above
an open surface, paving blocks filled with turf or gravel, interlocking pavers, porous
asphalt, and permeable concrete. Porous asphalt is sometimes called open-graded asphalt
or gap-graded asphalt. Porous asphalt and permeable concrete are most similar to
traditional surfaces and offer the best potential for large-scale applications.

Porous asphalt has been more popular and offered lower initial cost than permeable
concrete. Porous asphalt has been used as an overlay on interstate highways and found to
have the same lifespan until first maintenance as conventional asphalt. "First
maintenance" is defined as the lapsed time for a newly constructed pavement to require
substantial maintenance. Porous asphalt has been used for parking lots and found to be in
good condition after more than 25 years. The material costs for porous pavements are
higher than for conventional pavements.

Recent Successfulprojects in the Los Angeles area include:

• LAWA's South Airfield renovation project installed more than 43&,000 square
feet of a permeable paving system. The system was designed to eliminate
standing water, increase runway safety, reduce discharge to nearby drainage
systems, and maximize infiltration.

• Palos Verdes Peninsula Land Conservancy, RAP, and BOB designed and built a
44 car parking lot and bus drop off at the White Point Nature Preserve using
gravel pavers to allow for 100 percent infiltration as required by the
environmental documentation for the biologically significant site. The cost of the
pavers and the excavation of the 25,000 square foot lot was approximately $7 per
square foot installed It was determined that the cost for this type of treatment
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was significantly lower than the cost to build a stonnwater capture and treatment
facility.

• BSS designed and constructed the Oros "Green Street" project in collaboration
with NorthEast Trees and the community. Funding was provided by NorthEast
Trees and Proposition "0". The project directs runoff from the residential lots into
parkway gardens and from the street into a pocket park at the end of the street for
infiltration. Approximately 35% of the stormwater flow will enter into the
parkway gardens and the remaining 65% of the flow will enter an infiltration
trench in the pocket park eliminating the runoff that would otherwise flow into the
LA River.

B. Environmental Benefits

The main advantage of permeable surfaces is providing designers with alternate means to
manage stormwater, urban runoff, and the pollutants they carry into our waterways.
Depending on the project budget and the amount of runoff capture desired, permeable
pavements can playa key role to locally infiltrate full design flow (aU stonnwater and
urban runoff) or partial flow (a percentage of stormwater and urban runoff). Both help
decrease the amount of pollutants entering receiving waters, minimize downstream
flooding by reducing the volume of runoff: and mitigate a percentage of the. highly
polluted "first flush" storm water. Permeable surfaces can also help address problems
with standing water and aide in providing groundwater recharge.

'Permeable surfaces can play an important part of urban rUnoff management by
eliminating or reducing the requirement for conventional stormwater systems. ill fact,
permeable surfaces are advocated as a stormwater BMP by the United States
Environmental Protection Agency to control selected pollutants. Based on studies of a
Florida demonstration project, a properly operating permeable pavement system can be
very efficient at reducing Total Suspended Solids (TSS), nutrients (natural and manmade
fertilizers), and metals. The permeable surface, in conjunction with a swale, achieved 91
percent removal efficiency for TSS and up to 92 percent removal for metals, substantially
higher than traditional surfaces with a swale. At the recently completed Inland Empire
Utilities Agency Headquarters in Chino, California, their permeable pavement system
removed 89 percent TSS, over 74 percent nutrients, and over 76 percent metals.

There are other benefits and uses for permeable surfaces. On roads and highways, porous
asphalt overlays enhance safety by improving. drainage, traction, and visibility.
Permeable pavement conserves rainfall onsite, promoting healthier plant life and urban
forests in the adjacent areas. Permeable surfaces also help earn points under the
Leadership in Energy and Environmental Design (LEED) rating system for stormwater
management, local/regional materials, and exterior design to reduce heat islands.

C. Regulatory Compliance

ill 1998, environmental groups sued the EPA for failure to 'make timely progress in
regulating pollutants in water bodies. The EPA requires states to establish maximum
limits for specific pollutants that can be discharged into a water body without causing it
to become impaired; these are called Total Maximum Daily Loads (TMDLs). Los
Angeles will implement 67 TMDLs over a 13-year period. Violation of discharge limits
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exposes the City to potentially severe financial penalties. The City must develop
solutions that reduce pollutants to meet these limits. Stormwater management systems
include streets, sidewalks, and other City-owned or City-maintained facilities and,
consequently, the design, construction, and maintenance of stonnwater and pavement
systems must be examined together.

The State and Regional Water Quality Control Boards have adopted stringent
requirements for storm water pollutant discharges into receiving water bodies. Storm
water runoff management is regulated through the Standard Urban Stormwater Mitigation
Plan (SUSMP) contained in the National Pollutant Discharge Elimination System
(NPDBS) permits. SUSMP limits and controls stormwater runoff by requiring best
management practices (Bl'vJPs) to be incorporated into both residential and
commercial/industrial developments and redevelopments. These B:MPs are required to
capture, infiltrate, and treat a percentage of anticipated runoff from a storm event. The
BMPs require developers to set aside land for construction of detention and capture
facilities. In an ultra-urban envir.onment, however, little space is available for the
construction of BMPs such as bio-swales, wetlands, ponds, or infiltration basins. By
utilizing permeable pavement with existing structures, the additional space required for
the construction of more traditional stormwater capture systems is not needed.

In 2002, SUSMP requirements became mandatory for all municipal separate storm sewer
systems. SUSMP and other performance standards in storm water discharge permits
require new developments and significant redevelopments to apply BMPs to mitigate the
effects of the storm water runoff form impermeable surfaces. These BMPs capture,
infiltrate, andlor treat all dry weather runoff and the first %~inch of storm water runoff
from storm events.

D. Construction Requirements for Streets

Permeable pavement installation begins with strategically choosing locations that meet
several criteria. It is challenging to build entire streets using permeable pavement
because of the complex design, supporting infrastructure, and construction processes.
There have been few accounts of failed permeable pavement. proj ects, however the exact
cause has not been established. The additional depth required under permeable pavements
may infringe on the depths of existing infrastructure including natural gas,
communications, water, and electrical lines. Complete retrofits of existing paved streets
with permeable surfaces can be difficult without re-engineering and reconstructing
substrate and fill materials. Partial retrofits may be possible by grading and altering the
street slope to drain runoff to adjacent permeable surfaces Of open space, including
medians, to maximize infiltration opportunities. The incremental costs are dramatically
lower to build all-new infrastructure at greater depth when included as part of a new
development project.

To ensure proper drainage using permeable pavement, certain conditions must be
considered and the location must be carefully chosen. Some parts of the City have
excellent drainage characteristics, whereas other areas may not offer ideal conditions for
infiltration. Soils at the site must have acceptable permeability rates and there should be
adequate distance between the bottom of the system and the underlying bedrock andlor
ground water table. If there is not adequate infiltration capacity, a subdrainage system
may be required to divert captured stormwater or runoff to an adjacent detention basin,
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infiltration basin, or drainage system. The area should be nearly flat or limited to very ,.
gentle slopes. The location must also be confirmed to protect groundwater drinking
water supplies. Permeable pavement should not be used near drinking supply wells or
brownfields known to have, or suspected to have, toxic residue.

The generalized figure below shows cross-sections of typical permeable and impermeable
roadways, showing that there are additional depth requirements for permeable pavements.

Schematic Comparison of Typical Sections of
Porous Pavement and Conventional AC Pavement
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Pavements require regular maintenance, but the techniques and frequency vary for
various types of pavement. Conventional street sweeping or manual sweeping can clean
conventional pavements. In addition to brush sweeping, the Urban Land Institute
recommends vacuum sweeping up to four times a year to help maintain the porosity of
permeable pavements. If severe clogging occurs, the entire structure may have to be
recovered or replaced. When permeable pavement reaches its first maintenance life and
porosity is to be maintained, the entire surface often must be replaced. Permeable
pavement will lose its porosity with traditional slurries, seals, or overlays. Porous asphalt
pavements are particularly vulnerable to rutting and other deterioration. This is different
from conventional pavements, which can usually have service life economically extended
beyond first maintenance.

Funding for the design and construction of permeable pavements and the annual cost for
maintenance, are currently not budgeted. BSS is charged with maximizing the amount of
useable road surface, and funding is expected to remain inadequate for proper
maintenance and management of existing roadways. With additional funding, such as
grants, BSS can work with other Departments to identify areas where permeable
pavement can be used successfully.

E. Permeable Pavement for Public Sidewalks
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Permeable sidewalks can require less-complicated design plans than streets, but to be
most effective they also require an evaluation of workable site conditions, acceptable
terrain, and the soil percolation rates. Decomposed granite, engineered soil, or natural
paths can be used in areas where standard walkways are not subject to ADA regulations.
Because sidewalks are sometimes near structures, there may be a need to ensure that soil
saturation from a permeable sidewalk does not destabilize building foundations or other
adjacent structures. To maximize infiltration, adjacent structures and slopes must be
constructed for water to flow over sidewalks or other permeable areas without flooding.

In areas with sidewalks and gutters, designs should direct runoff and irrigation overspray
to adjacent street tree wells and parkways. By enlarging tree wells and allowing runoff to
more easily reach the root areas of trees, the City will improve the health of the urban
forest, remove contaminants from runoff, and decrease the amount of polluted runoff that
needs to be treated before entering waterways.

Good drainage in soils near trees is
particularly important because high soil
moisture under a permeable sidewalk surface
can be a factor in attracting tree roots and the
subsequent deformation, cracking, and lifting
of sidewalks. Engineered materials may be
needed for best results. Permeable sidewalks
also require vacuuming to maintain
permeability.

To increase and improve the usage of permeable pavements for sidewa11cs,BSS has
identified several areas that it intends to pursue, including:

• Expand the use of permeable pavements and landscaping in street medians.
• Develop improved methods to care for the tree root zone.
• Develop guidelines for using engineered backfill and soils to improve permeability

and control tree root growth.
• Enlarge tree wells to increase the permeable surface area and reduce the impact of

further root growth on adjacent sidewalks. Inaddition, modifications to impermeable
gutters or curbs can be made adjacent to these tree wells, to infiltrate urban runoff
into the wells.

• Expand the use of meandering sidewalks
to increase the permeable area, reduce
impacts of further root growth on adjacent
sidewalks and add character to wallcways.

• Continue research and consideration of
new technologies and materials such as
rubberized walkways. BSS currently has a
few pilot projects using rubberized
surfaces installed and under study.

• Continue discussions with the BOE to
develop or revise existing DPW standards
to implement the uses of permeable
surfaces.
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F. Other Efforts Promoting Green Technologies

In May 2007, the Green Streets Committee was established by Ms. Paula Daniels, Public
Works Commissioner. As the chair of the committee, Ms. Daniels directs the goals of the
committee which include the coordination of green technology efforts across various City
departments, regional agencies and non-profit organizations. Key goals ofthe committee
include obtaining funds for green technologies, integrating green technologies with
private development, adopting City standards for the installation of green technology in
the public right-of-way, and identifying potential projects within the City.

It should be noted that BSS also uses the following environmentally progressive
technologies as part of their standard practices.

• Recycles all recoverable asphalt removed from streets during resurfacing or
reconstruction, instead of disposing deteriorated asphalt;

• Pursues more energy-efficient means and temperatures to produce the same quality
asphalt concrete as traditional methods;

• Integrates recycled components in specifications for conventional Portland concretes
to reduce the demand new materials; and

• Re-uses approximately 26,000 waste tires to produce rubberized slurry seal for every
100 miles of City streets it rejuvenates with slurry.

Conclusions

Permeable pavements can provide measurable stormwater and urban runoff benefits through
infiltration. These include reductions in both the amount of runoff entering the storm drain
system, as well as the pollutants, that runoff carries. Permeable pavement can assist with
groundwater recharge, provide water to trees and other landscaping, and increase public safety
by reducing standing water. Many permeable pavements are considered more aesthetically
pleasing than ordinary Portland cement concrete or asphalt concrete.

Many sites considered for permeable pavement
construction will require site-specific studies to
determine practicability. Construction costs for
permeable pavements are higher and may require
additional maintenance with vacuum sweepers.
For non-street areas such as sidewalks, pedestrian
accesses, and street medians, permeable pavement
will be a preferred alternative. Areas, such as
passenger vehicle parking lots, recreational areas,
golf cart pathways, playgrounds, bike paths, and
walkways are prime opportunities. However,
complete retrofit of streets with permeable
pavements does not appear practicable at this
time. Permeable pavement systems are considered to be most appropriate with either light
vehicle loading or heavy vehicle loads at high interstate speeds to reduce rutting and other
structural failures.



Councilmember Jan Perry
CF05·0752

-10- May 21, 2008 .

The Green Streets Committee leads City efforts in using permeable pavement and other
biofiltration methods. Committee members participate in pilot studies, research, and evaluations
regarding the economics for alternative paving systems to expand their applications. Funding for
the design, construction, and maintenance of permeable pavement and other infiltration
infrastructure is critical. Unless other site-specific cost offsets are available as the result of
savings created by the use of permeable pavement, there will often exist a need to identify
adequate funding sources for the incremental cost increase. If supported by all Departments, the
Green Streets Committee will provide not only a forum for sharing information regarding
permeable pavements, but also increased opportunities for Departments to develop partnerships
in designing, building, maintaining, and funding permeable pavement projects.


