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Passaic County
Complete Streets
Design Guidelines

Purpose

The purpose of Complete Street Design
Guidelines is to provide standards and guidance
to planners, engineers, developers, and other
interested parties in the preparation and design of
roadway facilities under Passaic County jurisdiction.

The basis of these guidelines is formed from two
policy documents: The Complete Streets Policy
document, adopted in 2009 by the New Jersey
Department of Transportation (NJDOT), serves as
the planning basis of the guidelines; A Policy on
Geometric Design of Highways and Streets, published
by the American Association of State Highway and
Transportation O cials (AASHTO), serves as the
engineering basis of the guidelines. The guidelines
are intended to be used by planners, developers,
designers and engineers, as well as the general
public in understanding intent and mechanism
for implementing Complete Streets throughout
Passaic County. The guidelines are not meant to
be all inclusive with regard to the design of these
facilities, but rather to outline design priorities and
preferences that re ect the local land use goals and
promote better transportation access for all users,
including pedestrians and bicyclists.

The guidelines should be used in conjunction
with all other applicable standards and policies,
including Passaic County Land Development
Review Resolutions, Stormwater Management
Policies, Development Agreement Resolutions, New

1-

PASSAIC COUNTY PLANNING DEPARTMENT

Jersey Highlands Regional Master Plan, and any other
applicable regulations.

The Complete Streets Guidelines should be used with
the Transportation Element of the Passaic County
Master Plan to determine priorities for bicycles and
pedestrians, freight movement, public transportation
access, motor vehicle access, and scenic and historic
assets on speci ¢ County roadways.

What are “Complete Streets”?

Complete Streets are streets for everyone. They are
designed to provide safe access for all users including
motor vehicles, pedestrians, bicycles, and transit
riders. It also includes mobility for persons of all ages
and abilities. Complete Streets make it easy to cross
the street, walk to shops, bicycle to work, and operate
motor vehicles safely.

Roadway Classification Definitions

A new County Roadway Classi cation System
provides the framework for implementation of
a Complete Streets approach in Passaic County.
These classi cations have been developed in
conjunction with the Passaic County Planning and
Engineering departments, which have set goals
for the design, function and appearance of County
roadways. County roadways are grouped by common
land use characteristics and development goals
communicated during the public outreach process.
Groupings are further de ned by current and
future needs to access transportation services. The
classi cation standards represent the simplest and
most unique set of requirements to facilitate both
land use and transportation needs. The County roads
have been categorized into ve street types shown
on Maps 1 and 2 at the end of the guidelines:
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Regional Street
Highlands Regional Street

Downtown Street

Community Street

Neighborhood Street

Some of these types encompass multiple functional
road classi cations as de ned by AASHTO, and are
represented in the NJDOT Straight Line Diagrams.
It should be noted that several roadway corridors
are currently not classi ed and are distinct. It is
not the intent of this document to change the
AASHTO classi cation, but to de ne the standards
that guide transportation improvements that

Figure 1.1 - Complete Streets Roadway Design Elements

are balanced with the needs of the surrounding
communities.

Green Streets

The section on “Green Streets” provides guidance on
how structural and non-structural measures can apply
to all County Roadway Classi cations. These measures
can aid in reducing the quantity of stormwater
that enters drainage systems during storm events,
decrease the impacts of “heat island e ect” in urban
areas and beautify communities with continuous tree-
lined streets. Appendix B outlines detailed guidance
on potential Green Streets applications.

A. Median

B. Travel Lane

C. Shoulder or Dedicated Bicycle Lane
D. Curb Zone

E. Sidewalk Zone

F. Frontage Zone
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Roadway Design Elements and
Priorities

The Complete Streets standards utilize a consistent
set of typical design elements to which priorities
and technical speci cations are applied. Figure 1.1
depicts the typical design elements along each
County roadway. While each of the County Roadway
Classi cations use a distinct set of standards to
achieve di erent priorities, there are some general
priorities that should be applied to all County
roadways. Below are key design priorities and
guidelines that warrant consideration for new and
reconstructed County roadway facilities. A brief
general description for each design element is
provided along with general goals and priorities for
countywide application. These elements are further
de ned with speci c applications for each of the ve
roadway classi cations. Where practical, the designer
shall incorporate these standards into project design
plans. For those elements not identi ed, AASHTO
requirements shall govern for the given AASHTO
roadway classi cation.

Travel Lanes and Medians - Vehicular travel lanes
widths shall be minimized as much as possible on
all County roadways. Considerations will be made
through the design process on any road or through
the process of “Road Diets” that narrow travel lanes
on existing roadways. Minimizing lane widths will
help reduce speeds and promote tra c-calming.
Road diets also reduce pedestrians crossings and
increase shoulder widths to provide a bu er for
pedestrians as well as roadway width for bicycle
mobility. Minimizing travel lanes also reduces the
amount of land required for road improvement,
which can impact the cost of capital improvements
as well as the stormwater quantity and quality with a

GENERAL STANDARDS

EXISTING

PROPOSED
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“Road Diets” allow for more Complete Streets
elements, including medians and shared travel lanes
Photo courtesy of Streetblogs.net

Medians provide an opportunity to beautify
roadways and add safety measures, such as
pedestrian refuges
Photo courtesy of Humantransport.org

Medians can also be used to protect turning
movements on busy roadways and allow easier
ow-throughtra ¢
Photo courtesy of Sitelines.org
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smaller footprint of impervious surfaces. According
to AASHTO, most lane widths should be a minimum
of 11 feet. Ten-foot lane widths maybe utilized for
turn lanes and or travel lanes where ten-foot lanes
already exist and do not present hazards to the
motorist, bicyclist and pedestrian. Ten-foot lanes
can also be used where roadway widening will
result in adverse impacts to surrounding properties,
environmental resources or signi cant project
costs. Narrow and variable lane widths may also be
considered as a tra c-calming measure. The use of
lane widths less than 11 feet requires review and
approval by Passaic County. Travel lanes wider than
11 feet should only be considered along roadways
with considerable bus and truck tra c. Priority
freight routes, as well as potential Bus Rapid Transit
(BRT) lines, are identi ed in the Moving Goods and
People and Public Transportation sections of the
Transportation Element.

Medians and pedestrian refuge islands provide a
safe way to separate tra c, provide safe crossings
for pedestrians, and create green boulevards along
County roads. Where right-of-way is available, and
accident history does not re ect the potential
for head-on collisions, the use of median islands
shall be considered. Median islands are highly
recommended for four-lane roadways/ boulevards
to separate tra ¢ where practical. Landscaped
medians shall also be considered to complement
land use characteristics, such as a “Main Street” or
downtown shopping area, and provide a potential
avenue for additional street trees and green
infrastructure. The use of concrete “Jersey Barriers”
between travel lanes is not a preferred treatment.
Median islands shall be designed in a manner to
provide shelter for crossing pedestrians between
opposing travel lanes.

PASSAIC COUNTY PLANNING DEPARTMENT
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Shoulders / Bicycle Facilities — Paved shoulders
shall be provided for all County roads between
the Travel lane and the streetside curb wherever
possible. Shoulders along county roadways provide
a bu er between vehicle tra ¢ and pedestrians,
provide space for potential bicycle facilities, and
enhance safety. At a minimum, shoulder widths shall
be bicycle compatible in accordance with AASHTO
guidelines and provide opportunities for shared
lanes or dedicated bicycle lanes. Shoulders may be
provided through “Road Diets” wherever possible.
The roadway along planned bicycle routes shall
provide su cient width for future bicycle facilities
as identi ed in the Bicycle Pedestrian and River
Access section of this plan. Shoulders, bike lanes and
shared lanes along bicycle routes shall be properly

Bicycle parking or bicycle lockers should be considered
when designing any transportation facility
Photo courtesy of One Speed Go

- — B
Way- nding and pavement markings should follow the
Complete Streets guidelines along all County roadways
Photo courtesy of BikeWalkLee Blog




delineated and signed, and provide continuity for
the safety of bicyclists and drivers alike. Any new
facilities should aim to connect existing or planned
bicycle facilities to create a countywide network.
These connections can be to on- or o -road
bicycle and pedestrian facilities. Consideration will
be given to amenities (bicycle racks and lockers) at
locations such as Central Business Districts (CBD),
train stations, junctions with o -road trail systems,
and attractions highlighted in the Scenic and
Historic Byways section of the Transportation
Element.

Parking — Parking is a major issue along any
roadway, especially those with sections that
pass through downtowns, and function as
“Main Streets”, business districts and as tourist
attractions. In some cases on-street parking serves
several purposes, such as customer parking for
retailers or employees, providing a bu er between
busy pedestrian areas and tra ¢, or an area to
stop and enjoy scenic or historic attractions. In
other cases, on-street parking creates con icts
with tra c¢ along Regional Streets that do not
serve major commercial areas. This variation in
needs is accounted for in the County Roadway
Classi cation System and serves as the basis for
di erent approaches on this important issue. In all
instances the need for way- nding and organized
access to parking is a priority. The County should
work with municipalities to provide shared
access to parking wherever possible. Standards
should also promote land uses that locate
parking in the rear of buildings instead of the
front to better organize tra ¢ ow and minimize
con icts between pedestrians and automobiles.
Considerations should be made for delivery truck

PASSAIC COUNTY

GENERAL STANDARDS

access to businesses in areas such as downtowns
and CBDs. Backing out onto County roadways from
private driveways or parking is expressly prohibited
except along Neighborhood Streets.

Streetside Features — The area from the curb
to the building or property line is referred to as
the Streetside. The Streetside is made up of three
areas, the Curb Zone, the Sidewalk Zone, and
the Frontage Zone. This is a critical component
of the Complete Streets Guidelines as it provides

O -street parking located behind buildings
provides easier access for pedestrians and
mass transit services

Photo courtesy of Passaic County Planning

Surface parking lots should be screened
along all County roadways
Photo courtesy of Passaic County Planning

PLANNING DEPARTMENT
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AVERAGE DAILY

VISION AASHTO DESIGN SPEED" > | LEVELS OF SERVICE GRADES CROSS SLOPE NUMBER OF LANES LANE WIDTHS
CLASSIFICATION |  CLASSIFICATION TRAFFIC (ADT)
AASHTO AASHTO AASHTO AASHTO VISION AASHTO VISION AASHTO VISION AASHTO VISION
Minimum 0.30%
Desirable 0.50% 1 lane in each
30 mph or h|gher Sl)r r_nore) b d d;]rec::gln I;IUS i 10ft min. (10ft for
(posted 25-40 mph . aximum base shoulders/paring 10-12ft (12ft in  |turn lanes or low-
URBAN COLLECTOR based on actual 2,000-12,000 Designed for LOS D on design speed . 1.5% - 3% (which could be industrial areas) speed roads). 11ft
data) and type of terrain converted to _ preferred. Less than
(Max. 5% where through lanes in 11ft shall be
sidewalks are the future) approved by the
present) County.
Minimum 0.30%
Desirable 0.50% 1 lane in each 10-12ft, 12ft is
(or more) directoin plus most desirable,
30-60 mph (posted Designed for LOS C, LOS D|Maximum based shoulders/parking however may use .
REGIONAL URBAN MINOR 25-45 mph based |12,000-40,000 may be appropriate in on design speed 1.5% - 3% (which could be 10ft in highly 10ft min. (10ft for
ARTERIAL . . . turn lanes or low-
STREET on actual data) heavily developed areas |and type of terrain converted to restricted areas
(Max. 5% where through lanes in having little or no speed roads). 11ft
sidewalks are the future) truck traffic. preferred. Less than
present) 11ft shall be
approved by the
County.
Minimum 0.30%
Desirable 0.50% 1 lane in each 10-12ft, 12ft is
(or more) directoin plus most desirable,
URBAN PRINCIPAL |30-60 mph (posted Designed for LOS C, LOS D Maximgm based shoglders/parking howgver.may use|10ft min. (10ft for
ARTERIAL 25-55 mph based |12,000-40,000 may be appropriate in on design speed 1.5% - 3% (which could be 10ft in highly turn lanes or low-
on actual data) heavily developed areas |and type of terrain converted to restricted areas [Speed roads). 11ft
(Max. 5% where through lanes in having little or no|preferred. Less than
sidewalks are the future) truck traffic. 11ft shall be
present) approved by the
County.
-10-

1. Posted speed is 10 mph less than the design speed
2. Taken from the Civil Engineering Reference Manual



COMPLETE STREETS PARKING LANES MEDIANS SHOULDERS SIDEWALKS DRIVEWAYS/ACCESS BORDER AREA INTERMODAL - BIKE LANES®
CLASSIFICATION AASHTO VISION AASHTO VISION AASHTO VISION AASHTO VISION AASHTO VISION AASHTO VISION AASHTO VISION
Is'icécea;i? Sotr:ebec:t; . For shared roadways, paved
Streets with 4 or more shoulders should be at least 4ft
. access to schools, .
lanes should include arks. shoppin wide (5ft recommended from
width for median P ’ pp 9 Regulated as to width 8-11ft, used for face of curb or guiderail), For
) Based on ADT areas, transit stops, . . -
treatment (1) paint and ranaes from and commercial of entrance, placement sidewalk, exclusive bike lanes, the
Parking lanes parallel to curb stripe separation, 2-4ft 9 ) with respect to underground and minimum width should be 4ft
i . - 2-8ft. For areas; at least one : ]
where street width is available. (2) narrow raised curb, . property lines and above-ground for roadways with no curb or
. . _ . 2,000+ ADT side of street for : . L L )
Residential areas = 7-8ft 2-6ft (3) raised curb, 10 . ) intersecting streets, utilities such as gutter. If parking is permitted,
. . : . shoulders should residential areas . . R
Commercial areas = 8-11ft 16ft (4) paint stripe with s ) angle of entrance, traffic signals, the minimum width is 5ft. Shoulder
be a minimum of (both sides . ) . . A . A
space for left-turns 10- . . Sidewalk vertical alignment, and parking meters, Where parking is permitted but|widths shall be
. . 8ft. desired). Minimun ) . . . ;
16ft (5) raised curb with width 4t in should be number of entrances. and fire hydrants. a parking stripe or stall is not |bicycle
space for left-turns 18- . . continuous Curb zone utilized, the shared area should|compatible .
. residential areas, 4- o ; - .
25ft. Median Paved 8ft in commercial |2nd provided and sidewalk |be a minimum of 11ft without |On low volume
On street parking islands shoulders | ¢ on both sides Driveways should be a |a curb and 12ft with a curb.  |roads shared
is not should be shall be ' of the street are minimum 9' in| lanes shall be
recommended. considered. provided. if possible. acceptable. border area. utilized.
Where four lanes For shared roadways, paved
are warranted,
. shoulders should be at least 4ft
Medians are a shoulders are . . .
. . . In residential areas, wide (5ft recommended from
Parallel parking may be desireable feature of desirable. The ) .
. - . - the border area . 8-11ft, used for face of curb or guiderail), For
considered, however it is arterial streets and width of usable . While access to ; . )
) - . . should include a : sidewalk, exclusive bike lanes, the
undesirable on high-speed should be provided outside . abutting property may L )
. sidewalk and a . . underground and minimum width should be 4ft
roadways. 10-12ft should be where space permits shoulders should buffer strip. In full be required, it should above-around for roadwavs with no curb or
REGIONAL STREET provided; a min. of 8ft may be (minimum 4ft width). be at least 8ft. P Y be regulated to limit L 9 Y S )
L . ) developed areas, utilities such as gutter. If parking is permitted,
used where it is unlikely that To accomdate left-turn The width of the ) the number of access L - A :
. - the entire border : . traffic signals, the minimum width is 5ft.
there will be a future need to use movements at . inside shoulder . . points and their . A )
) . . Median o area is usually Sidewalk - parking meters, Where parking is permitted but
the parking lane as a through intersections, the . on a divided locations. ) . . -
. islands are . . devoted to should be and fire hydrants. a parking stripe or stall is not
lane. median should be at . arterial with two ) . -
least 12ft wide highly lanes in each sidewalk. continuous, Curb zone utilized, the shared area should
’ recommende direction should Paved and provided and sidewalk |be a minimum of 11ft without |Shoulder
On street parking d for 4 lane . shoulders on both sides Driveways should be a |a curb and 12ft with a curb. widths shall be
. be 4ft wide. . L. )
is not roadway/ shall be of the street are minimum 9' in| bicycle
recommended. boulevard. provided. if possible. acceptable. border area. compatible .
Where four lanes For shared roadways, paved
are warranted,
. shoulders should be at least 4ft
Medians are a shoulders are . . .
. . . In residential areas, wide (5ft recommended from
Parallel parking may be desireable feature of desirable. The ) -
) o . - the border area . 8-11ft, used for face of curb or guiderail), For
considered, however it is arterial streets and width of usable . While access to . . )
) - . . should include a : sidewalk, exclusive bike lanes, the
undesirable on high-speed should be provided outside . abutting property may L )
. sidewalk and a ’ . underground and minimum width should be 4ft
roadways. 10-12ft should be where space permits shoulders should . be required, it should .
S . - ) buffer strip. In fully| . above-ground for roadways with no curb or
provided; a min. of 8ft may be (minimum 4ft width). be at least 8ft. be regulated to limit L Lo )
L . ) developed areas, utilities such as gutter. If parking is permitted,
used where it is unlikely that To accomdate left-turn The width of the . the number of access . - . :
. - the entire border : . traffic signals, the minimum width is 5ft.
there will be a future need to use movements at di inside shoulder . id Ik points and their . . .
. . . Median o area is usually Sidewa - parking meters, Where parking is permitted but
the parking lane as a through intersections, the island on a divided hould b locations. ) . . -
lane median should be at 'S_ ands are arterial with two devoted to S OU_ e and fire hydrants. a parking stripe or stall is not
: least 12ft wid highly | . h sidewalk. continuous, Curb zone |utilized, the shared area should
eas wide. recommende a.nes .|n eac Paved and provided and sidewalk |pe a minimum of 11ft without |Shoulder
On street parking d for 4 lane dlrectlon' should shoulders on both sides Driveways should be a |a curb and 12ft with a curb. widths shall be
is not roadway/ be 4ft wide. shall be of the street are minimum 9" in| bicycle
recommended. boulevard. provided. if possible. acceptable. border area. compatible .
-11-

3. Taken from the AASHTO Guide for the Development of Bicycle Facilities




VISION
CLASSIFICATION

AASHTO
CLASSIFICATION

AVERAGE DAILY

REGIONAL
BOULEVARD

URBAN MINOR
ARTERIAL

URBAN PRINCIPAL
ARTERIAL

1 LEVELS OF SERVICE GRADES CROSS SLOPE NUMBER OF LANES LANE WIDTHS
DESIGN SPEED TRAFFIC (ADT)?
AASHTO AASHTO AASHTO AASHTO VISION AASHTO VISION AASHTO VISION AASHTO VISION
Provide the flattest
grad_es_ prac'_ucal while Depends on traffic 10-12ft, J_.2ft is
providing min. grades demand and most desirable, 10ft min. (10ft for
30-60 mph (posted Designed for LOS C, LOS D |for adequate availability of riaht. however may use |turn lanes or low-
25-45 mph based ]12,000-40,000 may be appropriate in drainage. Maximum 1.5% - 3% of-way- u);uall 92 10ft in highly speed roads). 11ft
on actual data) heavily developed areas based on design t0 4 Iai/r;es in b)(/)th restricted areas preferred. Less than
speed and type of directions having little or no |11ft shall be
terrain, ranging from ' truck traffic. approved by the
5-11% County.
Provide the flattest
gradgg pracpcal while Depends on traffic 10-12ft, }th is _
providing min. grades demand and most desirable, 10ft min. (10ft for
30-60 mph (posted Designed for LOS C, LOS D |for adequate availability of right. however may use |turn lanes or low-
25-55 mph based ]12,000-40,000 may be appropriate in drainage. Maximum 1.5% - 3% of-way- u)éuall 92 10ft in highly speed roads). 11ft
on actual data) heavily developed areas based on design t0 4 Ia)llr;es in b)cl)th restricted areas preferred. Less than
speed and type of directions having little or no |11ft shall be
terrain, ranging from ' truck traffic. approved by the
5-11% County.

1. Posted speed is 10 mph less than the design speed
2. Taken from the Civil Engineering Reference Manual
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VISION CLASSIFICATION PARKING LANES MEDIANS SHOULDERS SIDEWALKS DRIVEWAYS/ACCESS BORDER AREA INTERMODAL - BIKE LANES®
AASHTO VISION AASHTO VISION AASHTO VISION AASHTO VISION AASHTO VISION AASHTO VISION AASHTO VISION
For shared roadways, paved
Where four lanes Min. border is 8ft shoulders should be at least
Medians are a are warranted, wide, but 4ft wide (5ft recommended
. . shoulders are In residential areas, preferably 12ft or from face of curb or
Parallel parking may be desireable feature of . ; . . .
. e . desirable. The the border area . more. In guiderail), For exclusive bike
considered, however it is arterial streets and . . While access to . . . .
; . . width of usable should include a ; residential areas, lanes, the minimum width
undesirable on high-speed should be provided . . abutting property may
. outside shoulders sidewalk and a g . the border area should be 4ft for roadways
roadways. 10-12ft should be where space permits . be required, it should . .
S . - . should be at least buffer strip. In fully| - should include a with no curb or gutter. If
provided; a min. of 8ft may be (minimum 4ft width). ) be regulated to limit . Lo .
L . 8ft. The width of developed areas, sidewalk and a parking is permitted, the
used where it is unlikely that To accomdate left-turn - . the number of access - L . .
. the inside shoulder the entire border . - . buffer strip. In minimum width is 5ft. Where
there will be a future need to use movements at L . Sidewalk points and their L .
the parking lane as a throuah intersections. the Median island on a divided area is usually hould b locations fully developed curb parking is permitted but a
Ianep g g median shou]d be at € tlf'mhlls ands arterial with two devoted to should be ’ areas, the entire u; ;(j)ne Ik parking stripe or stall is not
’ least 12ft wide are hignly ded lanes in each Paved sidewalk. cor:jtmuog;,d border area is a; Slld Ewa utilized, the shared area Should
o ’ ;ecin:men €A |direction should be t?veld an bprEVI_de Dri usually devoted to shou e; should be a minimum of 11ft 3‘:1 eL I
n s_tree_t or 4 lane 4t wide. shoulders on both si es riveways [0 vaik. minimum without a curb and 12ft with a|"V! t_ s shal
parking is not roadway/ shall be of the street if are in border curb be bicycle
recommended. boulevard. provided. possible. acceptable. area. ) compatible .
REGIONAL BOULEVARD
For shared roadways, paved
Where four lanes Min. border is 8ft shoulders should be at least
Medians are a are warranted, wide, but 4ft wide (5ft recommended
. . shoulders are In residential areas, preferably 12ft or from face of curb or
Parallel parking may be desireable feature of . ; - . .
. - . desirable. The the border area . more. In guiderail), For exclusive bike
considered, however it is arterial streets and - ) While access to . . e .
. . . width of usable should include a . residential areas, lanes, the minimum width
undesirable on high-speed should be provided . . abutting property may
. outside shoulders sidewalk and a 8 . the border area should be 4ft for roadways
roadways. 10-12ft should be where space permits . be required, it should . .
o . L . should be at least buffer strip. In fully| - should include a with no curb or gutter. If
provided; a min. of 8ft may be (minimum 4ft width). ; be regulated to limit . S .
o . 8ft. The width of developed areas, sidewalk and a parking is permitted, the
used where it is unlikely that To accomdate left-turn Lo ) the number of access - L i
. the inside shoulder the entire border . - . buffer strip. In minimum width is 5ft. Where
there will be a future need to use movements at L . Sidewalk points and their L .
the parking lane as a throuah intersections. the o on a divided area is usually locations fully developed parking is permitted but a
Ianep 9 9 median shouyld be at Medle.m islands arterial with two devoted to shoqld be ’ areas, the entire Curb ;one parking stripe or stall is not
’ least 12ft wide are highly lanes in each sidewalk. contlnuogs, border area is and sidewalk utilized, the shared area
’ recommended direction should be Paved and prowfjed . usually devoted to sh'ogld be al should be a minimum of 11ft Shoulder
On s'tree.t for 4 lane 4ft wide. shoulders on both S|de§ Driveways |sidewalk. mmlmum 9" |without a curb and 12ft with a Wldths shall
parking is not roadway/ shall be of the street if are in border curb. be bicycle
recommended. boulevard. provided. possible. acceptable. area. compatible .

3. Taken from the AASHTO Guide for the Development of Bicycle Facilities
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AVERAGE DAILY

VISION AASHTO DESIGN SPEED" > | LEVELS OF SERVICE GRADES CROSS SLOPE NUMBER OF LANES LANE WIDTHS
CLASSIFICATION |  CLASSIFICATION TRAFFIC (ADT)
AASHTO AASHTO AASHTO AASHTO VISION AASHTO VISION AASHTO VISION AASHTO VISION
Provide the flattest
grades practical
v:]?rzle F:’;%\gglfno% Depends on traffic
30 mph or higher ade(.qgate demand and
URBAN COLLECTOR |(PoSted 25-40mph f, 15 h0g Designed for LOS D drainage. 1.5% - 3% availability of right 10-12ft (12ftin \10ft min. (10ft for
based on actual Maximum based of-way; usually 2 industrial areas) |[turn lanes or low-
data) on desian soeed to 4 lanes in both speed roads). 11ft
and typ?a ofp directions. preferred. Less than
terrain, ranging 11ft shall be
from 5-11% approved by the
County.
Provide the flattest
grades practical
whne providing Depends on traffic 10-12ft, }th is
HIGHLANDS min. grades for demand and most desirable,
REGIONAL URBAN MINOR 30-60 mph (posted Designed for LO-S C,-LOS D adeguate availability of right howgver.may Use|(1 ot min. (10ft for
STREET ARTERIAL 25-45 mph based |12,000-40,000 may be appropriate in drainage. 1.5% - 3% of-way: usually 2 10ft in highly turn lanes or low-
on actual data) heavily developed areas Ma>(<j|mgm baseg t0 4 lanes in both Lest-rlcttla-?ﬂareas speed roads). 11ft
ond esign ?pee directions. aV|kng |ff.e orno preferred. Less than
an t.ype of truck traffic. 11t shall be
;erram, ragglng approved by the
rom 5-11% County.
Provide the flattest
grades practical
Whlle providing Depends on traffic 10-12ft, ;th is
min. grades for demand and most desirable,
URBAN PRINCIPAL 30-60 mph (posted Designed for LO_S C,_LOS D ade_quate availability of right howe_ver.may USe|1 ot min. (10ft for
25-55 mph based |12,000-40,000 may be appropriate in drainage. 1.5% - 3% . 10ft in highly
ARTERIAL on actual data) heavily developed areas |Maximum based of-way; usually 2 restricted areas turn lanes or low-
y P desi ” to 4 lanes in both hawing littl speed roads). 11ft
on design spee directions. aving little or no preferred. Less than
and 'pre of _ truck traffic. 11ft shall be
terrain, ra(r)wgmg approved by the
from 5-11% County.

1. Posted speed is 10 mph less than the design speed
2. Taken from the Civil Engineering Reference Manual

-14-




VISION CLASSIFICATION PARKING LANES MEDIANS SHOULDERS SIDEWALKS DRIVEWAYS/ACCESS BORDER AREA INTERMODAL - BIKE LANES®
AASHTO VISION AASHTO VISION AASHTO VISION AASHTO VISION AASHTO VISION AASHTO VISION AASHTO VISION
For shared roadways, paved
Isji(()ji::?)? ;)tr;ebe(t)tfr:)r Min. border is 8ft shoulders should be at least
Streets with 4 or more access 1o schools wide, but 4ft wide (5ft recommended  |Shoulder widths
lanes should include arks. shoppin ' preferably 12ft or from face of curb or shall be bicycle
width for median P ’ bping Regulated as to width more. In guiderail), For exclusive bike |compatible . On
. areas, transit stops, - . S .
treatment (1) paint Based on ADT and and commercial of entrance, placement residential areas, lanes, the minimum width low volume roads
Parking lanes parallel to curb stripe separation, 2-4ft ranges from 2-8ft. areas: at least one with respect to the border area should be 4ft for roadways shared lanes shall
where street width is available. (2) narrow raised curb, For 2,000+ ADT side o'f street for property lines and should include a  [Curb zone with no curb or gutter. If be utilized.
Residential areas = 7-8ft 2-6ft (3) raised curb, 10+ shoulders should residential areas intersecting streets, sidewalk and a and sidewalk |parking is permitted, the Bicycle lanes
Commercial areas = 8-11ft 16ft (4) paint stripe with be a minimum of (both sides Sidewalk angle of entrance, buffer strip. In should be a |minimum width is 5ft. Where |should utilize
space for left-turns 10- 8ft. desired). Minimun should be |vertical alignment, and fully developed minimum 9" |parking is permitted but a existing
16ft (5) raised curb with width 4& in continuous, [number of entrances. areas, the entire [in border parking stripe or stall is not |pavement or use
space for left-turns 18- residential areas. 4- and border area is area. Green |utilized, the shared area pervious
25ft. Median Paved sftin commerciall provided on usually devoted to |Streets should be a minimum of 11ft |materials in
On street parking islands shoulders areas both sides Driveways |sidewalk. elements can |without a curb and 12ft with a|shoulders along
is not should be shall be ’ of the street are be applied in |curb. Highlands
recommended. considered. provided. if possible. acceptable. border areas. Regional Streets.
For shared roadways, paved
Where four lanes Min. border is 8ft shoulders should be at least
Medians are a are warranted, wide, but 4ft wide (5ft recommended  |Shoulder widths
parallel parking mav be desireable feature of shoulders are In residential areas, preferably 12ft or from face of curb or shall be bicycle
el P g may be . desirable. The the border area . more. In guiderail), For exclusive bike |compatible . On
considered, however it is arterial streets and : ) While access to - . . )
. . . width of usable should include a ; residential areas, lanes, the minimum width low volume roads
undesirable on high-speed should be provided . . abutting property may
HIGHLANDS REGIONAL . outside shoulders sidewalk and a . . the border area should be 4ft for roadways  |shared lanes shall
roadways. 10-12ft should be where space permits . be required, it should . . .
STREET S . . ) should be at least buffer strip. In fully L should include a |Curb zone  |with no curb or gutter. If be utilized.
provided; a min. of 8ft may be (minimum 4ft width). . be regulated to limit . ) I . .
L . 8ft. The width of developed areas, sidewalk and a and sidewalk |parking is permitted, the Bicycle lanes
used where it is unlikely that To accomdate left-turn - . . the number of access ) . e -
. the inside shoulder the entire border |Sidewalk . . buffer strip. In should be a |minimum width is 5ft. Where [should utilize
there will be a future need to use movements at L . points and their o ) L . _
. . . on a divided area is usually should be . fully developed minimum 9' |parking is permitted but a existing
the parking lane as a through intersections, the . . . locations. . . . - .
lane median should be at arterial with two devoted to continuous, areas, the entire |in border parking stripe or stall is not  [pavement or use
’ least 12ft wide lanes in each sidewalk. and border area is area. Green |utilized, the shared area pervious
' Median direction should be|Paved provided on usually devoted to |Streets should be a minimum of 11ft |materials in
On street parking islands 4ft wide. shoulders both sides Driveways |sidewalk. elements can |without a curb and 12ft with a|shoulders along
is not should be shall be of the street are be applied in |curb. Highlands
recommended. considered. provided. if possible. acceptable. border areas. Regional Streets.
For shared roadways, paved
Where four lanes Min. border is 8ft shoulders should be at least |gnouider widths
Medians are a are warranted, ' . wide, but 4ft wide (5ft recommended  |gpa11 be bicycle
. A shoulders are In residential areas, preferably 12ft or from face of curb or ;
Parallel parking may be desireable feature of ) i . .. |compatible . On
. - . desirable. The the border area . more. In guiderail), For exclusive bike
considered, however it is arterial streets and i . While access to ) . o . low volume roads
. ’ . . width of usable should include a . residential areas, lanes, the minimum width shared lanes shall
undesirable on high-speed should be provided . . abutting property may
. outside shoulders sidewalk and a . . the border area  |curb zone should be 4ft for roadways be utilized
roadways. 10-12ft should be where space permits - be required, it should . . :
S . . . should be at least buffer strip. In fully| . should include a  |a3nd sidewalk |With no curb or gutter. If Bicycle lanes
provided; a min. of 8ft may be (minimum 4ft width). ; be regulated to limit . S . Yy
L . 8ft. The width of developed areas, ; sidewalk and a parking is permitted, the il
used where it is unlikely that To accomdate left-turn L . Sidewalk  |the number of access i should be a . S should utilize
. the inside shoulder, the entire border . . buffer strip. In ini + [minimum width is 5ft. Where |5yicti
there will be a future need to use movements at divi . I should be  |points and their ful | minimum 9 King i . existing
the parking lane as a through intersections, the ona Md.ed area Is usually continuous, ||ocations. ully deve opeq in border parking 1S permltted b.Ut a pavement or use
. ' arterial with two devoted to d areas, the entire G parking stripe or stall is not ;
lane. median should be at . . an ) area. reen o pervious
least 12ft wide. Median Igmes .|n each Paved sidewalk. provided on border area is Streets utilized, the sh_a_red area materials in
On street parking islands direction should be|shoyders both sides Driveways |usually devoted to |elements can |should be a minimum of 11ft |shoyiders along
is not should be  [4ft wide. shall be of the street| are sidewalk. be applied in [Without a curb and 12ft with a|pighlands
recommended. considered. provided. if possible. acceptable. border areas. |SUrP- Regional Streets.

3. Taken from the AASHTO Guide for the Development of Bicycle Facilities
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AVERAGE DAILY

VISION AASHTO DESIGN SPEED* » | LEVELS OF SERVICE GRADES CROSS SLOPE NUMBER OF LANES LANE WIDTHS
CLASSIFICATION |  CLASSIFICATION TRAFFIC (ADT)
AASHTO AASHTO AASHTO AASHTO VISION AASHTO VISION AASHTO VISION AASHTO VISION
Provide the flattest
grgdes pra.ct.lcal . 10-12ft, 12ft is 10ft min. (10ft for
while providing Depends on traffic | Two-way . turn lanes or low-
min. grades for demand and streets are most desirable, speed roads). 11ft
30-60 mph (posted Designed for LOS C, LOS D -9 . o . however may use P .
URBAN MINOR N adequate drainage. availability of right{encouraged. L preferred. 12
25-45 mph based ]12,000-40,000 may be appropriate in . 1.5% - 3% . 10ft in highly .
ARTERIAL . Maximum based on of-way; usually 2 |One-way . maximum to
on actual data) heavily developed areas . . . restricted areas .
design speed and to 4 lanes in both |streets in having little or no accommodate high-
type of terrain, directions. retail or truck %raffic volume of buses. Less
ranging from 5- commercial ' than 11ft shall be
11% areas should approved by the
be prohibited County.
DOWNTOWN
STREET
Provide the flattest
grades practical i .
while providing Depends on traffic 10-12t, 12ft 'S" |10ft min. (10ft for
min. grades for demand and Two-way most desirable, turn lanes or low-
URBAN PRINCIPAL 30-60 mph (posted Designed for LO.S C’.LOS b adequate drainage. availability of right{streets are howgver_ may use speed roads). 11ft
25-55 mph based ]12,000-40,000 may be appropriate in . 1.5% - 3% ) 10ft in highly ,
ARTERIAL . Maximum based on of-way; usually 2 |encouraged. . preferred. 12
on actual data) heavily developed areas. . . restricted areas .
design speed and to 4 lanes in both |One-way o maximum to
. L ; having little or no .
type of terrain, directions. streets in . accommodate high-
. . truck traffic.
ranging from 5- retail or volume of buses. Less
11% commercial than 11ft shall be

areas should
be prohibited

approved by the
County.

1. Posted speed is 10 mph less than the design speed
2. Taken from the Civil Engineering Reference Manual
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VISION CLASSIFICATION PARKING LANES MEDIANS SHOULDERS SIDEWALKS DRIVEWAYS/ACCESS BORDER AREA INTERMODAL - BIKE LANES®
AASHTO VISION AASHTO VISION AASHTO VISION AASHTO VISION AASHTO VISION AASHTO VISION AASHTO VISION
For shared roadways, paved
Where four lanes Min. border is 8ft shoulders should be at least
. are warranted, wide, but 4ft wide (5ft recommended
Medians are a . .
. . shoulders are In residential areas, preferably 12ft or from face of curb or
Parallel parking may be desireable feature of . ; . .
. L . desirable. The the border area . more. In guiderail), For exclusive .
considered, however it is arterial streets and - . While access to . . . L Bicycles should
; . . width of usable should include a ! residential areas, bike lanes, the minimum
undesirable on high-speed should be provided . . abutting property may . share travel
. outside shoulders sidewalk and a ’ . the border area width should be 4ft for .
roadways. 10-12ft should be where space permits . be required, it should . Curb zone and ) lanes with
S . . . should be at least buffer strip. In fully . should include a . roadways with no curb or .
provided; a min. of 8ft may be (minimum 4ft width). ) be regulated to limit . sidewalk are L motor vehicles.
L . 8ft. The width of developed areas, . sidewalk and a gutter. If parking is .
used where it is unlikely that To accomdate left-turn L . the number of access |Driveways . preferred to be . - Dedicated
. the inside shoulder the entire border R , . . buffer strip. In L . |permitted, the minimum .
there will be a future need to use movements at L . 5' minimum. 6' to [points and their should be a minimum 12 e . |bicycle lanes
) . . on a divided area is usually \ - L fully developed . width is 5ft. Where parking ,
the parking lane as a through intersections, the . . 8' preferred. locations. limited. . in border area. |. . . must 6
; arterial with two devoted to . areas, the entire is permitted but a parking .
lane. median should be at . ) Sidewalk shall Shared . Curb zone ; . . minimum
. lanes in each sidewalk. . border area is stripe or stall is not utilized, |.
least 12ft wide. S allow for the parking and should include an
. direction should be . usually devoted to the shared area should be a - ,
On street Median . Paved maximum access - accommodate . . additional 4
. . 4ft wide. - . sidewalk. minimum of 11ft without a
parking islands shoulders availible width for management street trees, tree curb and 12ft with a curb buffer area
shall be should be shall be pedestrian and should be pits, bus stops, * |between parked
DOWNTOWN STREET provided. considered. provided. merchant use. utilized. and signage. cars.
For shared roadways, paved
Where four lanes Min. border is 8ft shoulders should be at least
. are warranted, wide, but 4ft wide (5ft recommended
Medians are a . .
. . shoulders are In residential areas, preferably 12ft or from face of curb or
Parallel parking may be desireable feature of . ; ) ) .
. o . desirable. The the border area . more. In guiderail), For exclusive Bicycles should
considered, however it is arterial streets and - . While access to . . . L
. . . width of usable should include a ; residential areas, bike lanes, the minimum share travel
undesirable on high-speed should be provided . . abutting property may . .
. outside shoulders sidewalk and a 8 . the border area  |Curb zone and |width should be 4ft for lanes with
roadways. 10-12ft should be where space permits ) be required, it should . . ) .
S . L . should be at least buffer strip. In fully] . should include a [sidewalk are roadways with no curb or  [motor vehicles.
provided; a min. of 8ft may be (minimum 4ft width). ; be regulated to limit . . L .
L . 8ft. The width of developed areas, Driveways sidewalk and a preferred to be |gutter. If parking is Dedicated
used where it is unlikely that To accomdate left-turn . . - , the number of access - - \ . -~ .
. the inside shoulder the entire border  [5' minimum. 6'to |~ . should be buffer strip. In  |a minimum 12" |permitted, the minimum bicycle lanes
there will be a future need to use movements at L . \ points and their L . R . .
: . . on a divided area is usually 8' preferred. : limited. fully developed in border area. |width is 5ft. Where parking [must 6
the parking lane as a through intersections, the . . . locations. . . . . -
; arterial with two devoted to Sidewalk shall Shared areas, the entire [Curb zone is permitted but a parking [minimum
lane. median should be at . ) . . ; . . .
least 12ft wide lanes in each sidewalk. allow for the parking and |border area is should stripe or stall is not utilized, |include an
On street ’ Median direction should be|Paved maximum access usually devoted to |accommodate |the shared area should be a [additional 4'
parking islands 4ft wide. shoulders availible width for management |[sidewalk. street trees, tree|minimum of 11ft without a |buffer area
shall be should be shall be pedestrian and should be pits, bus stops, |curb and 12ft with a curb. |between parked
provided. considered. provided. merchant use. utilized. and signage. cars.

3. Taken from the AASHTO Guide for the Development of Bicycle Facilities
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VISION AASHTO DESIGN SPEED" AVERAGE DA“‘Z LEVELS OF SERVICE GRADES CROSS SLOPE NUMBER OF LANES LANE WIDTHS
CLASSIFICATION |  CLASSIFICATION TRAFFIC (ADT)
AASHTO AASHTO AASHTO AASHTO VISION AASHTO VISION AASHTO VISION AASHTO VISION
Provide the flattest (
i 10ft min. (10ft for turn
grades practica - 10-12ft, 12ftis  |janes or low-speed
while providing Depends on traffic most desirable P
30 mph or higher . min. grades for demand and »_[roads). 11ft preferred.
(posted 25-40 mph Designed for LOS C, LOS D adequate drainage availability of right however may use |12 maximum to
) N . on . 20 o _
URBAN COLLECTOR - ced on actual  |2000-12:000 ?e?(/i?e ;g\f’;; pr;?jtzrlgas Maximum based on 1.5% - 3% of-way; usually 2 :rL(sz:rilst:cljgz:Zas accommodate high-
data) y P " |design speed and to 4 lanes in both having little or no volume of buses.
type of terrain, directions. gt Shared lanes should be
rang|ng from 5- trUCk traﬁ:lc m|n|mum 14'. Less
11% than 11ft shall be
approved by the
County.
Provide the flattest " (10ft
i 10ft min. (10ft for turn
grades practical . 10-12ft, 12ftis  ||anes or low-speed
while providing Depends on traffic most desirable ds). 11f pf g
i » |roads). 11ft preferred.
COMMUNITY 30-60 mph (posted Designed for LOS C, LOS D min. grades fpr demanq_and . however may use|12' maximum to
URBAN MINOR 1,5 55 mph based  |12,000-40,000 may be appropriate in |2ocquate drainage. 1.5% - 3% availability of right 10ft in highl :
STREET ARTERIAL on actuaFI)data) , ’ hee?(/il dg\f)elop ed areas Maximum based on o i of-way; usually 2 restrictedgar)éas accommodate high-
y P " |design speed and to 4 lanes in both having little or no volume of buses.
type of terrain, directions. g Shared lanes should be
ranging from 5- truck traffic. minimum 14'. Less
11% than 11ft shall be
approved by the
County.
Pro:de the ;Iatrest 10ft min. (10ft for turn
grades practica i 10-12ft, 12ftis |lanes or low-speed
while providing Depends on traffic .
min. grades for demand and most desirable, [roads). 11ft preferred.
- i ' 12" maximum to
URBAN PRINCIPAL 30-60 mph (posted Designed for LO.S C’.LOS D adequate drainage. availability of right howgver_ may use .
25-55 mph based ]12,000-40,000 may be appropriate in . 1.5% - 3% . 10ft in highly accommodate high-
ARTERIAL . Maximum based on of-way; usually 2 .
on actual data) heavily developed areas. . . restricted areas [volume of buses.
design speed and to 4 lanes in both L
: Lo having little or no|Shared lanes should be
type of terrain, directions. . - .
ina f 5 truck traffic. minimum 14'. Less
ranging from o- than 11ft shall be
11%
approved by the
County.
-18-

1. Posted speed is 10 mph less than the design speed
2. Taken from the Civil Engineering Reference Manual




VISION CLASSIEICATION PARKING LANES MEDIANS SHOULDERS SIDEWALKS DRIVEWAYS/ACCESS BORDER AREA INTERMODAL - BIKE LANES®
AASHTO VISION AASHTO VISION AASHTO VISION AASHTO VISION AASHTO VISION AASHTO VISION AASHTO VISION
For shared roadways, paved
Where four lanes Min. border is 8ft shoulders should bi atpleast
) are warranted, wide, but 4ft wide (5ft recommended |Dedicated bicycle lanes are
) Medians are a shoulders are In residential areas, preferably 12ft or from face of curb or preferred. 4" where these is
Parallel parking may be desireable feature of desirable. The the border area more. In guiderail), For exclusive no parking and no curb, 5'
considered, however it is arterial streets and width of usable should include a While access to residéntial areas bike Ianes‘ the minimum where there is no parking
undesirable on high-speed should be provided outside shoulders sidewalk and a abutting property may the border area ’ width ShOl’J|d be 4ft for and curb. Where there is
roadways. 10-12ft should be where space permits should be at least buffer strip. In be required, it should should include a roadways with no curb or parking, a 4' buffer area
provided; a min. of 8ft may be  |on-street parking [(Minimum 4ft width). 8ft. The width of |shoulders fully develo.ped Sidewalk be regulated to limit sidewalk and a gutter. If parking is should be provided between
used where it is unlikely that shall be provided |T0 accomdate left-turn the inside should be areas. the entire |should be of the number of access buffer strip. In permit.ted the minimum the bicycle lane and the
there will be a future need to use |and striped. If ~ |Movements at shoulder on a utilized for borde’r area is sufficent width |Points and their fully develo.ped width is 5& Where parking parked car. Shared lanes are
the parking lane as a through shared bicycle intersections, the divided arterial shared travel usually devoted to to locations. areas. the entire is permitted. but a parking also a preferred treatment
lane. lane is present, a |[median should be at with two lanes in  |janes or sidewalk accommodate borde’r areais stripe or stall is not utilized and should be used in
4" buffer should  [least 12ft wide. Median each direction dedicated ' pedestrian usually devoted to Minimum 9" t0 |the shared area should be ; conjuction wtih a sharrow
he incorporated islands should be 4ft bicycle traffic. A 5' Driveways [siqewalk accommodate | minimum of 11ft without a |that also incorporates a 4'
in the "Door should be wide. facilities were sidewalk is are not ' sidewalk and  |orp and 12ft with a curb. |Puffer area between bicyclists
Zone". considered. feasible. preferred. limited. curb zone. and parked cars.
For shared roadways, paved
Where four lanes Min. border is 8ft shoulders should bi atpleast
) are warranted, wide, but 4ft wide (5ft recommended |Dedicated bicycle lanes are
) Medians are a shoulders are In residential areas, preferably 12ft or from face of curb or preferred. 4" where these is
Parallel parking may be desireable feature of desirable. The the border area more. In guiderail), For exclusive no parking and no curb, 5'
considered, however it is arterial streets and width of usable should include a While access to residéntial areas bike Ianes‘ the minimum where there is no parking
undesirable on high-speed should be provided outside shoulders sidewalk and a abutting property may the border area ’ width ShOl’J|d be 4ft for and curb. Where there is
roadways. 10-12ft should be where space permits should be at least buffer strip. In be required, it should should include a roadways with no curb or parking, a 4' buffer area
COMMUNITY STREET |provided; a min. of 8ft may be |on-street parking [(Minimum 4ft width). 8ft. The width of |shoulders fully develo.ped Sidewalk be regulated to limit sidewalk and a guiter. If parking is should be provided between
used where it is unlikely that shall be provided |To accomdate left-turn the inside should be areas. the entire |should be of the number of access buffer strip. In permit.ted the minimum the bicycle lane and the
there will be a future need to use [ang striped. If movements at shoulder on a utilized for borde’r area is sufficent width |points and their fully develo.ped width is S%t Where parking parked car. Shared lanes are
the parking lane as a through shared bicycle intersections, the divided arterial shared travel usually devoted to to locations. areas. the entire is permitted. but a parking also a preferred treatment
lane. lane is present, a [median should be at with two lanes in fjanes or sidewalk accommodate border area is stripe or stall is not utilized, |2nd should be used in
4" buffer should  [least 12ft wide. Median each direction dedicated ' pedestrian usually devoted to Minimum 9' 0 |the shared area should be ; conjuction wtih a sharrow
he incorporated islands should be 4ft bicycle traffic. A 5' Driveways [siqewalk accommodate | minimum of 11ft without a |that also incorporates a 4'
in the "Door should be wide. facilities were sidewalk is are not ' sidewalk and  |crp and 12ft with a curb. |Puffer area between bicyclists
Zone". considered. feasible. preferred. limited. curb zone. and parked cars.
For shared roadways, paved
Where four lanes Min. border is 8ft shoulders should bi atpleast
) are warranted, wide, but 4ft wide (5ft recommended |Dedicated bicycle lanes are
) Medians are a shoulders are In residential areas, preferably 12ft or from face of curb or preferred. 4" where these is
Parallel parking may be desireable feature of desirable. The the border area more. In guiderail), For exclusive no parking and no curb, 5'
considered, however it is arterial streets and width of usable should include a While access to residéntial areas bike Ianes‘ the minimum where there is no parking
undesirable on high-speed should be provided outside shoulders sidewalk and a abutting property may the border area ’ width ShOl’J|d be 4ft for and curb. Where there is
roadways. 10-12ft should be where space permits should be at least buffer strip. In be required, it should should include a roadways with no curb or parking, a 4' buffer area
provided; a min. of 8ft may be  |on-street parking [(Minimum 4ft width). 8ft. The width of |shoulders fully develo.ped Sidewalk be regulated to limit sidewalk and a gutter. If parking is should be provided between
used where it is unlikely that shall be provided |To accomdate left-turn the inside should be areas. the entire |should be of the number of access buffer strip. In permit.ted the minimum the bicycle lane and the
there will be a future need to use [ang striped. If movements at shoulder on a utilized for borde’r area is sufficent width |points and their fully develo.ped width is S%t Where parking parked car. Shared lanes are
the parking lane as a through shared bicycle intersections, the divided arterial shared travel usually devoted to to locations. areas. the entire is permitted. but a parking also a preferred treatment
lane. lane is present, a |[median should be at with two lanes in  |janes or sidewalk accommodate borde’r areais stripe or stall is not utilized and should be used in
4" buffer should  [least 12ft wide. Median each direction dedicated ' pedestrian usually devoted to Minimum 9" 0 |the shared area should be ; conjuction wtih a sharrow
he incorporated islands should be 4ft bicycle traffic. A 5' Driveways [siqewalk accommodate | minimum of 11ft without a |that also incorporates a 4'
in the "Door should be wide. facilities were sidewalk is are not ' sidewalk and  |o\rp and 12ft with a curb. |Puffer area between bicyclists
Zone". considered. feasible. preferred. limited. curb zone. and parked cars.
-19-
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VISION
CLASSIFICATION

AASHTO
CLASSIFICATION

AVERAGE DAILY

NEIGHBORHOOD
STREET

URBAN MINOR
ARTERIAL

URBAN PRINCIPAL
ARTERIAL

1 LEVELS OF SERVICE GRADES CROSS SLOPE NUMBER OF LANES LANE WIDTHS
DESIGN SPEED TRAFFIC (ADT)?
AASHTO AASHTO AASHTO AASHTO VISION AASHTO VISION AASHTO VISION AASHTO VISION
Provide the flattest
grades practical . 10-12ft, 12ft is
while providing Depends on traffic .
min. grades for demand and most desirable,
30-60 mph (posted Designed for LOS C, LOS D -9 P . however may use|gne 14' drive |
o adequate availability of right o ne rnve lane
25-45 mph based |12,000-40,000 may be appropriate in A 1.5% - 3% . 10ft in highly be shared b
on actual data) heavily developed areas drainage. of-way; usually 2 restricted areas can be S are. Y
y P " [Maximum based to 4 lanes in both having little of no two-way traffic on
on design speed directions. kg i these low-speed,
and type of truck traffic. low-volume
terrain. ranaing roadways.
Provide the flattest
grades practical
Whlle providing Depends on traffic 10-12ft, ;th is
min. grades for demand and most desirable,
30-60 mph (posted Designed for LOS C, LOS D|adequate availability of riaht however may use
25-55 mph based |12,000-40,000 may be appropriate in drainage. 1.5% - 3% of-way- u)éuall gz 10ft in highly
on actual data) heavily developed areas. |Maximum based y, usuaty restricted areas .
) to 4 lanes in both Lo 11ft min. (10ft for
on design speed L having little or no
and type of directions. truck traffic turn lanes). Less
. , ' than 11ft shall be
terrain, ranging
from 5-11% approved by the
County.

1. Posted speed is 10 mph less than the design speed
2. Taken from the Civil Engineering Reference Manual
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VISION CLASSIFICATION PARKING LANES MEDIANS SHOULDERS SIDEWALKS DRIVEWAYS/ACCESS BORDER AREA INTERMODAL - BIKE LANES®
AASHTO VISION AASHTO VISION AASHTO VISION AASHTO VISION AASHTO VISION AASHTO VISION AASHTO VISION
Where four lanes Min. border is 8ft For shared roadways, paved
Medians are a are warranted, . . wide, but shpulders should be at least 4ft
Parallel parking may be desireable feature of sho_ulders are In residential areas, preferably 12ft or wide (5ft recomm(_endeq from
considered, however it is arterial streets and dgswable. The the borQer area While access to more. I.n face of curp or guiderail), For
undesirable’ on high-speed should be provided W|dth of usable should include a abutting property may residential areas, ex_cl_uswe b||_<e lanes, the
roadways. 10-12ft should be where space permits outside shoulders sidewalk and a be required, it should the border area minimum width should be 4ft
provided: a min. of 8ft may be (minimum 4ft width). should be gt least buffer strip. In be regulate(’j to limit should include a for roadways \{vith_no curk_) or
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not least 12ft wide lanes in each Shoulders ar  |sidewalk. to border area is utilized, the shared area should ||jow volume
recommended. 7' ' direction should  |not required on accommodate Driveways |usually devoted to be a minimum of 11ft without a |roads shared
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3. Taken from the AASHTO Guide for the Development of Bicycle Facilities







































































































Green Streets

A Green Street is a transportation corridor that
incorporates low-impact design elements and
promotes non-vehicular forms of transportation.
These streets are ideal for the installation of
structural and non-structural green infrastructure
facilities for stormwater management. Green
Infrastructure is de ned by the US Environmental
Protection Agency as,

An array of products, technologies, and
practices that use natural systems - or
engineered systems that mimic natural
processes — to enhance overall environmental
quality and provide utility services.

Low-impact development s a holistic view of green
infrastructure in which an entire site, roadway, or
region is designed to mimic natural processes,
using multiple smaller green infrastructure design
elements.

Goals and Objectives

Green Streets will provide various environmental,
economic and public health bene ts to the
residents of Passaic County. The primary objectives
of incorporating green infrastructure and low-
impact development design elements in County
capital planning are decreased infrastructure costs,
better asset management, and improved quality of
life for Passaic County residents.

Passaic County will promote Green Streets pilot
projects in various municipalities and track their
performance. This data and technical assistance
from the US. Environmental Protection Agency
,O ce of Sustainable Communities will lead to the

1 http://www.epa.gov/npdes/greeninfrastructure

PASSAIC COUNTY PLANNING DEPARTMENT

-55-

GREEN STREETS

development of a Passaic County Green Streets
Program. The goals of Green Streets include:

Stormwater Management

Green Streets minimize impervious coverage,
utilizing the natural water retention and
absorption provided by native vegetation and
permeable soils to reduce both stormwater runo
volumes and peak ows. This can minimize the
rate and severity of ood events, and indirectly, the
negative economic, societal and environmental
impacts of ooding.

In Passaic County, where portions of the
stormwater infrastructure is a combined sewer
system, decreasing the volume of stormwater
runo into the system and delaying stormwater
discharges can reduce the frequency of
combined sewer over ow events, relieve an aging
infrastructure system and improve water quality.

Maintain Drinking Water Supply

Green infrastructure allows stormwater to
naturally in Itrate soils, improving the recharge
rate for groundwater aquifers. According to the
Environmental Protection Agency, groundwater
provides approximately “40% of the water needed
to maintain normal base ow rates in our rivers
and streams™ Therefore, green infrastructure can
replenish groundwater supplies through more
rapid and e ective in Itration of stormwater.

Improve Environment and Public Health

Green infrastructure provides environmental and
public health bene ts, including improving water
and air quality as well as mitigating the impacts of
heat islands. Low impact development encourages
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vegetation and street trees as design elements,
which Iter and absorb air pollution, capture and
remove carbon dioxide from the atmosphere, and
provide much needed wildlife habitat, recreational
areas, and open space.

Southern Passaic County’s dense concentrations
of pavement and development absorb heat,
creating a “heat island” e ect where annual
air temperatures can be 1.8 - 5.4°F higher, on
average, than surrounding communities.? Trees
and increased vegetation cool air temperature,
which reduces energy demands and slows the
formation of ground-level ozone or smog, a known
contributor to childhood asthma. Increased green
space in cities has been linked to other public
health bene ts such as lower childhood obesity
rates and reduced hyperactivity.

Untreated stormwater can ow across paved
surfaces into streams and rivers while collecting
chemicals, bacteria and other pollutants that
contaminate watersheds. This is common in
Passaic County’s urban areas, where both the Molly
Ann and Go e Brooks do not meet NJDEP surface
water quality standards. Green Infrastructure
enables stormwater to in Itrate near its source,
preventing sheet runo , and allowing soil to Iter
runo before it enters streams and rivers.

Better Quality of Life for Passaic County
Residents

Green infrastructure will beautify Passaic County’s
public spaces and roadways. Increasing the
number and variety of shade trees is the rst
step toward a more aesthetically pleasing urban
environment, enhanced by other design elements

2 http://www.epa.gov/heatisld/about/index.htm
3 http://Ihhlillinois.edu/all.scienti c.articles.htm
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including stormwater planters, rain gardens and
vegetated roadways.

Studies show that vegetation and green spaces in
urban areas reduces inner-city crime and violence
while increasing recreational opportunities and
a sense of community.* Across the United States,
case studies demonstrate that surrounding
property values increase when green infrastructure
is integrated into site design and streetscape.
For example, converting abandoned lots in
Philadelphia, PA to green landscapes resulted in a
30% increase in surrounding housing values.®

Decrease Capital Costs of Public Infrastructure

Green infrastructure can decrease capital costs
for the County of Passaic, bringing tax relief to
residents. Valuing green infrastructure requires
not only comparing the design and construction,
operation, and maintenance costs of traditional
infrastructure, but accounting for avoided
damages, such as property loss during ood
events, added value (higher property values), and
bene ts to the environment and public health,
such as decreased medical costs for residents.

Many of the costs and bene ts of green
infrastructure are unquanti able, including hazard
mitigation, wildlife habitat preservation or a better
quality of life for Passaic County residents. Green
infrastructure therefore provides “net bene ts”
to the County. According to the Center for Clean
Air Policy, “Green alleys or streets, rain barrels,
and tree planting are estimated to be three to six
times more e ective in managing storm-water per
$1,000 invested than conventional methods. "

4 http://Ihhlillinois.edu/all.scienti c.articles.ntm

5 http://water.epa.gov/infrastructure/
greeninfrastructure/upload/gi_philadelphia_bottomline.pdf
6 www.ccap.org/docs/resources/989/Green_Infrastructure_FINAL.

pdf




Typical Design Elements

Passaic County encourages the use of the
following low-impact design elements in all capital
improvement projects and site development to
further the goals and objectives of Green Streets.
All design elements located within the right-of-
way of County roads will require approval from the
Passaic County Engineering Department.

Roadways

Green Streets minimize impervious surface
coverage and disconnect the ow of stormwater
runo over impervious surfaces. With appropriate
consideration given to tra c¢ density, safety,
emergency vehicles, and necessary street parking,
street widths should be designed with the lowest
minimum pavement or cartway width allowable
by state and federal standards. On-street parking
lanes should be made of pervious paving materials
when possible, designed appropriately for the soils
and infrastructure beneath the roadway. Pervious
paving is not recommended for travel lanes.

GREEN STREETS

Shoulders, tra c circles, rotaries, medians, and
islands should be vegetated in order to receive and

Iter stormwater before it enters the storm sewer
system or nearby bodies of water. Accordingly,
roadways should be sloped or graded to direct
stormwater into vegetated stormwater receiving
areas.

Green Streets promote all forms of transportation
that reduce congestion on roadways, including
bicycling. Roadways should be designed with
the highest possible level of bicycle facilities,
including vehicular tra c¢ calming, appropriate
bicyclist signage and striping, and shoulders.
Public facilities and amenities to promote on-road
bicycling should be installed, including bicycle
parking areas, bike lockers and racks, rest areas
and comfort stations.

Public Transit

When feasible, the green infrastructure design
elements detailed for roadways and streetscapes
should be integrated into public transit facilities,
including bus stops and train stations. Pervious

e il
T - 1

Rain Garden, Haledon, NJ
Photo courtesy of Amy Rowe, Rutgers
Cooperative Extension of Essex &
Passaic Counties

Curb Inlet ,Burnsville, MN
Photo courtesy of US Environmental
Protection Agency c/o City of
Burnsville and Barr Engineering
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Bioswale, Bloom eld, Mi
Photo courtesy of Lawrence Tech
College of Engineering




paving, street trees and stormwater planters,
green roofs, and energy e cient lighting are all
applicable design elements for public transit
facilities.

Passaic County supports investment by NJ Transit
in expanding passenger rail service, priority
bus service, and bus rapid transit to minimize
congestion on Passaic County roads, reduce
greenhouse gas emissions and the formation
of ground-level ozone, and to provide multiple
modes of transportation for all Passaic County
residents.

Expanded public transportation necessitates
integrating public transportation with bicycling,
walking, and driving. Public transportation facilities
require adequate seating areas, bus shelters and
covered train platforms for pedestrians, bicycle
lockers and bike, and parking areas for motorists.
Passaic County supports the NJ Transit Bike
Program and encourages NJ Transit to install bike
racks on buses and expand hours that standard
bicycles are permitted on trains.

PASSAIC COUNTY COMPLETE STREETS GUIDELINES

On-Site Design Elements

The goals of Green Streets are advanced by on-site
detention of stormwater and drainage. SectionV of
the County of Passaic Right of Way Entry Opening
Resolution states that the diversion of surface and
other runo waters to and upon County roadways,
right-of-ways, drains, gutters, bridges, and culverts
is prohibited in Passaic County. Using low impact
development tools on-site, similar to green streets
design elements, can prevent runo in County
roadways and increase compliance with the
County standard for no net increase of stormwater
in County roads.

On-site design elements are practices that treat
and reduce stormwater runo from individual lots,
primarily through detaining runo from rooftops
and driveways. Managing runo from these
impervious sources on-site means disconnecting
them, which reduces the overall imperviousness
of the watershed and speed of stormwater runo |,
which is critical in Passaic County’s ood prone
watersheds.

Green Roof ,Chicago, IL
Photo courtesy of Natural Resources
Defense Council c/o Roofscapes, Inc.

Rain Barrel, Paterson, NJ
Photo courtesy of Passaic County
Planning Department
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Bus Stop with Green Roof and
Alternative Fuel Bus, Philadelphia, PA
Photo courtesy of Inhabitat




Streetscape Features

Green infrastructure can be integrated into nearly
any streetscape plan, as the recommended
design elements can be tailored to meet various
aesthetics.

Plant Street Trees

Urban tree canopies intercept rainfall before it
reaches the pavement and becomes stormwater;
therefore street trees can reduce stormwater
runo and treat increased runo from existing
development. Street trees are also vital for air
quality and public health by Itering air pollution
and lessening the urban heat island e ect.

Street treesare only e ective components of Green
Streets if they thrive; therefore the critical root
zone, the area around a tree required for the tree’s
survival, must be protected. Within the critical root
zone, adequate soil volume and mixture should be
provided, not compacted and have access to both
air and water.

Utilize Stormwater Planters

Stormwater planters can both reduce peak ows
of stormwater during storm events and treat
stormwater before it enters the storm sewer
system and watersheds.

Use Pervious Paving Materials for Sidewalks

Sidewalks and bicycle lanes should be made of
pervious paving materials when possible, designed
appropriately for the soils and infrastructure
beneath the sidewalk. Pervious paving materials
including pervious asphalt, pervious concrete,
interlocking pavers, grass-crete, and crushed stone
provide runo storageandin [tration into layers of
stone base. Pervious paving materials are designed
for precipitation only, not stormwater runo .
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Where pervious paving is not feasible, impervious
sidewalks may be disconnected from the drainage
system to allow some of the runo from the
impervious surfaces to re-in ltrate in adjacent
pervious areas.

Integrate Vegetated Stormwater Receiving Areas

Green Streets should be designed to minimize
stormwater runo directly entering the storm
sewer system. Streetscape features should be
vegetated in order to receive and Iter stormwater.
Vegetated streetscape design elements include
rain gardens, vegetated swales and median
planting strips.

Install Bicycle Facilities

Green Streets are designed to accommodate
on-road bicycling, therefore streetscape features
should include public facilities and amenities
to promote on-road bicycling. Bicycle facilities
include bicycle parking areas such as bike lockers
and racks, shelters, rest areas and comfort stations,
as well as bicycle-on-transit accommodations.

Energy-Efficient Lighting

Energy-e cient lighting uses a balance of
energy e cient technology, design, and siting
to make Passaic County roads safe, functional
and aesthetically pleasing for pedestrians,
bicyclists and motorists. Beyond engineering
requirements, street lighting should consider
energy-e cient lamp technologies to provide
greater light distribution with fewer xtures,
optimum pole placement and reduced number
of poles. The Borough of Pompton Lakes installed
LED street lights downtown, resulting in an energy
savings of 50% and estimated reduction of future
maintenance costs by nearly 75%.
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Street Trees

Grouped plantings in a bioswale Street trees in large tree pit Street trees in connected tree pits
Photo courtesy of US Environmental Brooklyn, NY Boise, ID
Protection Agency Photo courtesy of Gotham Gazette Photo courtesy of City of Boise

Pervious Paving Materials

Pervious concrete walkway Grass-crete & crushed stone bikeway Interlocking pavers in parking area
Washington, DC Little Falls, NJ Photo courtesy of US EPA
Photo courtesy of US EPA

Stormwater Receiving Areas

Contained stormwater planter with Flow-through stormwater planter with In Itration stormwater planter with

disconnected downspout street bench seattle, WA curb cut Philadelphia, PA
Photo courtesy of US EPA Photo courtesy of SVR Design Photo courtesy of Philadelphia Water
Company Department
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Section 3 — Green Streets
A. What is a Green Street?

The Green Street is a transportation corridor that incorporates low-impact design elements and
promotes alternative forms of transportation to help reduce greenhouse gas emissions. These
streets are ideal for the installation of structural and non-structural green infrastructure
facilities for stormwater management. Reclaiming parts of the on-road and off-road
environment will improve both water quality and reduce peak stormwater volumes, which can
incrementally reduce flood events and their impacts throughout Passaic County.

Green Infrastructure is defined by the US Environmental Protection Agency as

An array of products, technologies, and practices that use natural systems — or
engineered systems that mimic natural processes — to enhance overall environmental
quality and provide utility services. As a general principal, Green Infrastructure
techniques use soils and vegetation to infiltrate, evapotranspirate, and/or recycle
stormwater runoff... In addition to effectively retaining and infiltrating rainfall, these
technologies can simultaneously help filter air pollutants, reduce energy demands,
mitigate urban heat islands, and sequester carbon while also providing communities
with aesthetic and natural resource benefits.*

Low-impact development is a more holistic view of green infrastructure in which an entire site,
roadway, or region is designed to mimic natural processes, using multiple smaller green
infrastructure design elements.

B. Goals and Objectives

Green Streets will provide various environmental, economic, and public health benefits to the
residents of Passaic County. The primary objectives of incorporating green infrastructure and
low-impact development design elements in County capital planning are decreased
infrastructure costs, better asset management, and improved quality of life for Passaic County
residents.

Passaic County will promote Green Streets pilot projects in various municipalities and track their
performance. This data and technical assistance from the U.S. Environmental Protection Agency
Office of Sustainable Communities will lead to the development of a Passaic County Green
Streets Program. The goals of Green Streets include:

1. Stormwater Management

Green Streets minimize impervious coverage, and utilize the natural water retention
and absorption provided by native vegetation and permeable soils to reduce both
stormwater runoff volumes and peak flows. Increasing the permeability of ground
cover allows stormwater runoff to infiltrate the ground, reducing the volume of runoff
entering storm sewer system and watersheds. Reduction in stormwater volumes can
minimize the rate and severity of flood events, as well as the negative economic,
societal, and environmental impacts of flooding.

Specifically in the City of Paterson, where much of the stormwater infrastructure is a
combined sewer system, decreasing the volume of stormwater runoff into the system

! http://www.epa.gov/npdes/greeninfrastructure
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and delaying stormwater discharges can reduce the frequency of combined sewer
overflow events, relieve an aging infrastructure system, and improve water quality.

2. Maintain Drinking Water Supply

Green infrastructure allows stormwater to naturally infiltrate soils, improving the
recharge rate for groundwater aquifers. According to the Environmental Protection
Agency, groundwater provides approximately “40% of the water needed to maintain
normal base flow rates in our rivers and streams.”” Therefore, green infrastructure can
replenish groundwater supplies through more rapid and effective infiltration of
stormwater.

3. Improve environment and public health

Green infrastructure provides additional environmental and public health benefits,
including improving water and air quality as well as mitigating the impacts of urban heat
islands.

Left untreated, stormwater can sheet flow across paved surfaces into streams and
rivers, all the while collecting chemicals such as engine oil or pesticides, bacteria from
animal refuse and other pollutants, which end up contaminating watersheds. This
process is very common in Passaic County’s urban areas, where both the Molly Ann
Brook and Goffle Brook do not meet NJDEP surface water quality standards. Green
infrastructure enables stormwater to infiltrate near its source, preventing sheet runoff,
and allowing soil to filter runoff before it enters nearby streams and rivers.

Green infrastructure and low-impact development encourage vegetation and street
trees as design elements, which filter and absorb air pollution. In addition to pollutants,
increased vegetation can capture and remove carbon dioxide from the atmosphere
through photosynthesis. Green infrastructure can also provide much needed wildlife
habitat, recreational space and open space.

Southern Passaic County was one of the first urban hubs in New Jersey, with Paterson at
the center of industrial growth and manufacturing. Nearly two centuries of urban
growth saw the disappearance of the naturally vegetated landscape as roads were
paved and buildings were erected. Such dense concentrations of paved land absorb
heat, and tall buildings surrounding narrow streets trap and concentrate released heat
from vehicles and heating or cooling units. Annual air temperature in cities can be 1.8-
5.4°F higher, on average, than their surrounding communities.?

Trees and increased vegetation cool air temperature, which reduces energy demands
for air conditioning, and slows the formation of ground-level ozone or smog, a known
contributor to childhood asthma. In addition to reducing asthma rates attributed to
ground-level ozone, increased green space in cities has been linked to other public
health benefits such as lower childhood obesity rates and reduced hyperactivity.*

4. Better Quality of Life for Passaic County Residents

While serving the active infrastructure functions of stormwater management,
groundwater recharge, and filtering air and water pollutants, green infrastructure will

2 .
http://www.epa.gov/npdes/greeninfrastructure

3 http://www.epa.gov/heatisld/about/index.htm
4 http://Ihhl.illinois.edu/all.scientific.articles.htm
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also beautify Passaic County’s public spaces and roadways. Increasing the number and
variety of shade trees is the first step toward a more aesthetically pleasing urban
environment, enhanced by other design elements including stormwater planters, rain
gardens and vegetated roadways.

Studies show that vegetation and green spaces in urban areas reduces inner-city crime
and violence yet increases recreation opportunities and sense of community. Similar
studies show increased academic performance and concentration among children in
greener cities.”

Green infrastructure design elements have been implemented all across the United
States, in rural and urban communities alike. Case studies from many urban areas
demonstrate increases in surrounding property values when green infrastructure is
integrated into site design and streetscapes. For example, converting abandoned lots in
Philadelphia to green landscapes resulted in a 30% increase in surrounding housing
values, or a $4 million gain in property values through tree plantings and $14 million
through lot improvements.®

Decrease Capital Costs of Public Infrastructure

Green infrastructure can provide decreased capital costs for the County of Passaic, and
tax relief to residents. Valuing green infrastructure requires not only comparing the
design and construction, operation, and maintenance cost of traditional infrastructure,
but accounting for avoided damages, such as property loss during flood events, added
value (higher property values), and the benefits to environment and public health, such
as decreased medical costs for residents. Many of the costs and benefits of green
infrastructure are unquantifiable, including hazard mitigation, wildlife habitat or a better
quality of life for Passaic County residents. Green infrastructure therefore provides “net
benefits” to the County. According to the Center for Clean Air Policy, “Green alleys or
streets, rain barrels, and tree planting are estimated to be 3-6 times more effective in
managing storm-water per $1,000 invested than conventional methods.””

Green infrastructure design and construction ranges from lower cost design elements
such as rain gardens and rain barrels to higher cost design elements such as pervious
paving and connected tree pits. Maintenance of green infrastructure varies per design
element, but is often comparatively lower than traditional infrastructure when designed
properly. Rather than requiring frequent patching, paving or mowing, the native grasses
and vegetation utilized in green infrastructure may require seasonal weeding, and
permeable paving requires occasional vacuuming or power washing. Green
infrastructure should be designed as self-sustaining as possible, avoiding the need for
regular replacement or reconstruction. Proof of the cost effectiveness of green
infrastructure has been seen in Portland, Oregon, where a S$8 million green
infrastructure investment saved $250 million in traditional infrastructure costs, and in
Philadelphia, Pennsylvania, which has saved approximately $170 million since 2006
through green infrastructure®.

5
6
7
8

http://IhhLillinois.edu/all.scientific.articles.htm

http://water.epa.gov/infrastructure/greeninfrastructure/upload/gi philadelphia bottomline.pdf

http://www.ccap.org/docs/resources/989/Green _Infrastructure FINAL.pdf

http://www.ccap.org/docs/resources/989/Green Infrastructure FINAL.pdf
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C. Design Elements

Passaic County encourages use of the following low-impact design elements in all capital
improvement projects and site development to further the goals and objectives of Green
Streets. All design elements located within the right-of-way of County roads will require
approval from the Passaic County Engineering Department.

Roadways

Green Streets minimize impervious surface coverage and disconnect the flow of stormwater
runoff over impervious surfaces. By reducing the amount of impervious surface used as
roadways, green streets can minimize the volume and speed of stormwater runoff, and mitigate
the heat island effect in the County’s urban areas. Green Streets design elements for roadways
include:

1. Minimize travel lane widths - With appropriate consideration given to traffic density,
safety, emergency vehicles, and necessary street parking, street widths should be
designed with the lowest minimum pavement or cartway width allowable by state and
federal standards. Please see the Passaic County Complete Streets Guidelines,
Subchapter 4: Streets and Parking of the Residential Site Improvement Standards,
N.J.A.C. 5:21, and AASHTO guidelines.

2. Vegetate stormwater receiving areas - Green Streets should be designed so that
stormwater is directed into vegetated receiving or infiltration areas, resulting in less
runoff directly entering the storm sewer system. Shoulders, traffic circles, rotaries,
medians, and islands should be vegetated in order to receive and filter stormwater
before it enters the storm sewer system or nearby bodies of water. Accordingly,
roadways should be sloped or graded to direct stormwater into vegetated stormwater
receiving areas. Please see Chapter 2: Low Impact Development Techniques, New Jersey
Stormwater Best Management Practices Manual, 2004 and Reducing Stormwater Costs
through Low Impact Development (LID) Strategies and Practices, EPA, 2007.

Courtesy, Low Impact Development Center, Inc.
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Recommended vegetated stormwater receiving areas include:

Vegetated stormwater receiving areas

Bioretention swales

Vegetated swales are densely planted, gently sloping
depressions which treat runoff from roadways,
parking areas or other impervious surfaces. The
vegetation acts as a natural filter that allows
stormwater runoff to slowly infiltrate into the
ground. Often located adjacent to the edge of
roadway pavement, swales are recommended in
areas with well permeable soil, and may be used in
conjunction with an infiltration basin. Swales should
be located at least 10 feet from any building
foundation, and stormwater should be conveyed
directly into the swale, either by grading the
impervious surface from which the swale will collect
stormwater toward the swale or by using a trench or
berm to direct stormwater into the swale.

Courtesy, Lawrence
Engineering

Tech College of

Rain Gardens

Also known as vegetated infiltration basins, rain
gardens are planted depressions with a berm that
collects and temporarily stores stormwater runoff
from impervious surfaces, an inlet pipe, or
disconnected downspout until it infiltrates into the
ground. Rain gardens should be sized appropriately
to accommodate the volume of stormwater to be
collected. As with swales, rain gardens should be
located at least 10 feet from any building foundation.
Rain gardens should not be located on a site with
>12% grade, directly on top of septic systems, or in
areas prone to flooding. The purpose of a rain
garden is to capture stormwater and allow it to
infiltrate before it gets to the area where it pools or
floods; therefore rain gardens should not be installed
in extremely wet areas. For specific details on rain
garden design and installation, please consult the
Rain Garden Manual of New Jersey, Rutgers Water
Resources Program.

Courtesy, Amy Rowe

= ==
Courtesy, Rain Garden Manual of New
Jersey, Rutgers Water Resources Program

Curb inlets

On roadways where curbs are necessary per the
Passaic County Complete Streets Guidelines, such as
downtown, community or neighborhood streets,
curb cuts should be used as inlets to direct storm
water into infiltration design elements such as
swales, trenches or rain gardens.

Courtesy, EPA

e
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Infiltration basins

Trenches or infiltration basins are shallow
impoundments designed to allow stormwater to
infiltrate the soil while removing pollutants.
Infiltration basins can help recharge groundwater, in
effect increasing baseflow to stream systems.
Infiltration basins should only be used in areas with
highly permeable and uncontaminated soil, and are
most often used in rural areas where continuous, flat
areas are available without existing underground
infrastructure.

Courtesy, EPA

Promote on-road bicycling — As mentioned in previous sections of the Complete Streets
Guidelines, Green Streets promote all forms of transportation that reduce congestion on
roadways, including bicycling. Roadways should be designed with the highest possible
level of bicycle facilities, including vehicular traffic-calming, appropriate bicyclist signage
and striping, and shoulders, in accordance with the NJDOT Bicycle Compatible Roadways
and Bikeways Planning and Design Guidelines, and AASHTO.

Use pervious paving materials for on-street parking lanes — On-street parking lanes
should be made of pervious paving materials when possible, designed appropriately for
the soils and infrastructure beneath the roadway. While pervious paving is not
recommended for travel lanes or entire roadways, some pervious paving materials are
adequate to withstand parking. Consideration should be given to types of vehicles that
park in the specific on-street parking area under design, road classification, and
surrounding land use. Further information on pervious paving materials is provided in
the following section, Streetscape Features. Please see the US EPA National Menu of
Stormwater Best Management Practices for detailed guidance.

Streetscage Features

1.

Integrate vegetated stormwater receiving areas — As previously described in the
Roadways section, Green Streets should be designed to minimize stormwater runoff
directly entering the storm sewer system. Streetscape features should be vegetated in
order to receive and filter stormwater. Vegetated streetscape design elements include
rain gardens, vegetated swales and median planting strips. Please see Roadways
recommendation 2. Vegetate stormwater receiving areas for further guidance.

Plant street trees — Urban tree canopies intercept rainfall before it reaches the
pavement and becomes stormwater, therefore street trees can reduce stormwater
runoff and treat increased runoff from existing development. According to the Natural
Resources Defense Council, trees with mature canopies can absorb the first half-inch of
rainfall. Street trees are also vital for air quality and public health by filtering air
pollution and lessening the urban heat island effect. For more guidance on planting
street trees, please consult the Passaic County Forestry Management Plan and
municipal shade tree ordinances.

Street trees are only effective components of Green Streets if they thrive, therefore the
critical root zone, the area around a tree required for the tree’s survival, must be
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protected. The critical root zone is determined by tree size, species and surrounding
soils. Often street trees fail when they are planted in highly disturbed soils with poor
drainage, aeration, structure, and little organic matter. Within the critical root zone,
adequate soil volume and mixture should be provided that are not compacted and have
access to both air and water. Recommended street tree planting methods include:

Street Trees

Grouped plantings

Grouped plantings are single trenches, tree pits, or
planting beds planted with multiple street trees or
trees and other forms of native vegetation. Grouped
plantings provide increased shading, higher soil
volume and less soil compaction, and reduced
evapotranspiration.

Structural soils and cells

Also known as “cells,” structural soils are rigid frames
and platforms installed under sidewalks or paved
surfaces and filled with lightly compacted soil that
suspend and support the pavement while allowing
tree roots to grow. Structural soils provide better
access for street trees to air and water, and also
accommodate surrounding utilities.

Deep tree pits

Tree pits should be as large and deep as possible given
surrounding conditions and local ordinances to
accommodate future tree growth in the critical root
zone, ideally five (5) feet by 10 feet.

Connected tree pits

Connected or continuous tree pits are areas with a
continuous soil panel between trees. Often concrete
footings or other structural elements, similar to
structural soils frames, are used to help suspend the
sidewalk paving over the continuous soils.

Courtesy, City of Boise

3. Use pervious paving materials for sidewalks - Locations for sidewalks and bicycle lanes
should follow the Passaic County Complete Streets Guidelines based on road
classification. Sidewalks and bicycle lanes should be made of pervious paving materials

~Noe
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when possible, designed appropriately for the soils and infrastructure beneath the
sidewalk. Pervious paving materials including pervious asphalt, pervious concrete,
interlocking pavers, grass-crete, or crushed stone provide runoff storage and infiltration
into layers of stone base. Pervious paving materials are designed for precipitation only,
not stormwater runoff.

Where pervious paving is not feasible, impervious sidewalks may be disconnected from
the drainage system to allow some of the runoff from the impervious surfaces to re-
infiltrate in adjacent pervious areas. Please see the US EPA National Menu of
Stormwater Best Management Practices for detailed guidance. Recommended pervious
paving materials include:

Pervious Paving Materials

Pervious asphalt

Pervious asphalt is similar to conventional asphalt but
with a larger coarse stone aggregate, very little fine
aggregate, and more air spaces or voids. The additional
voids allow water to drain through the asphalt into a
thick base of crushed aggregate or gravel prior to
infiltrating the ground.

Courtesy, Low Impact Development
Center, Inc.

Pervious concrete

Pervious concrete is similar to conventional concrete
but with less sand and more air spaces or voids. The
additional voids allow water to drain through the
concrete into one or more layers of crushed stone
aggregate and then a thick base prior to infiltrating the
ground. Pervious concrete and asphalt are ideal for
both sidewalks and bicycle lanes.

Courtesy, EPA

Crushed stone

A preferred treatment for bicycle trails and paths,
gravel or stone dust is very small crushed stone
aggregate that provides a stable enough surface similar
to pavement but is permeable, allowing water to
infiltrate the soil.

%?degi Sl

Passaic County Planning Dept.

Interlocking pavers

Permeable interlocking pavers are paving stones with
openings at locking joints filled with small aggregate
such as sand or gravel. Water drains between the
pavers into one or more layers of sand prior to
infiltrating the ground. Interlocking pavers can be
made of pre-cast concrete, brick or stone, and are able
to withstand high volumes of traffic. Courtesy, EPA

0 e
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Grass-crete

Also known as turf block, grass-crete is similar to
permeable interlocking pavers but with larger locking
joints normally filled with soil and planted with turf
grass or another groundcover. As noted in its name,
grass-crete cells are made of concrete and sometimes
plastic. Water drains between the grass-crete through
the vegetation into one or more layers of crushed
aggregate prior to infiltrating the ground. Grass-crete
functions best in low volumes of traffic such as patios,
walkways, and terraces. Interlocking pavers and grass-
crete are ideal for sidewalks, parking areas, and other
streetscape facilities.

SRS S

Passaic County Planning Dept.

4. Install bicycle facilities — Green Streets are designed to accommodate on-road bicycling,
therefore streetscape features should include public facilities and amenities to promote
on-road bicycling. Bicycle facilities include bicycle parking areas such as bike lockers and
bike racks, shelters, rest areas and comfort stations, as well as bicycle-on-transit
accommodations. Bicycle facilities should be designed in accordance with the NJDOT
Bicycle Compatible Roadways and Bikeways Planning and Design Guidelines.

5. Energy efficient lighting

Energy efficient lighting uses a balance of energy efficient technology, design, and siting
to make Passaic County roads safe, functional and aesthetically pleasing for pedestrians,
bicyclists and motorists. Beyond engineering requirements, street lighting should
consider energy efficient lamp technologies to provide greater light distribution with
fewer fixtures, optimum pole placement and reduced number of poles’. The Borough of
Pompton Lakes installed LED street lights, with a 16.3 year life span contrary to the 3.5
year life span of traditional metal halide lights, resulting in an energy savings of 50% and
estimated reduction of future maintenance costs by nearly 75%.

6. Utilize stormwater planters — Stormwater planters can both reduce peak flows of
stormwater during storm events and treat stormwater before it enters the storm sewer
system and watersheds. Recommended stormwater planters include:

Stormwater Planters

Contained planters

A contained planter, or traditional planter, is a
container filled with soil and plants that is placed
above ground on an impervious surface. Precipitation
gradually filters through the planter’s soil, rather than
into a stormwater system. Some contained planters
have perforations or ‘weep holes’ at the bottom to
allow any excess water to flow out of the planter. :
Contained planters are meant to collect precipitation, | Courtesy, EPA
not stormwater runoff.

® http://www.rpi.edu/dept/Irc/nystreet/
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Flow-through planters

A flow-through planter is also a container filled with
soil and plants, but can be placed above ground on an
impervious surface or in the ground. Precipitation
gradually filters through the planter’s soil, but instead
of being contained in the planter or flowing through
‘weep holes,” excess water is collected in a perforated
pipe at the bottom of the planter that connects to a
stormwater system. Flow-through planters are
recommended in areas with less permeable soil that
does not drain well.

Courtesy, SVR Design Company

Infiltration planters

An infiltration planter is a structure filled with soil and
plants, but it is unlike a container because it has either
no bottom or an open bottom. Precipitation gradually
filters through the planter’s soil, and excess water
flows into the ground. Infiltration planters usually
contain a layer of gravel or stone, and often have a
layer of sand in addition to soil as a planting medium. e M=
Infiltration planters are only recommended in areas | Courtesy, Philadelphia Water
with very permeable soil that drains well. All three Department

types of planters can be made of various materials,
from stone to wood or concrete, and can be
aesthetically designed to fit a variety of settings.

Public Transit

1.

Promote public transportation

As mentioned in previous sections of the Passaic County Transportation Element, the
County supports investment by NJ Transit in expanding passenger rail service, priority
bus service and bus rapid transit to minimize congestion on Passaic County roads,
reduce greenhouse gas emissions and the formation of ground-level ozone, and provide
multiple modes of transportation for all Passaic County residents.

Integrate all modes of transportation

Expanded public transportation necessitates integrating public transportation with
bicycling, walking and driving. Public transportation facilities require adequate seating
areas, bus shelters and covered train platforms for pedestrians, bicycle lockers and bike
racks for bicyclists, and parking areas for motorists. Passaic County supports the NJ
Transit Bike Program and encourages NJ Transit to install bike racks on buses, and
expand hours that standard bicycles are permitted on trains.

Integrate green infrastructure into public transit facilities - When feasible, the green
infrastructure design elements detailed for roadways and streetscapes should be
integrated into public transit facilities, including bus stops and train stations. Pervious
paving, street trees and stormwater planters, green roofs, and energy efficient lighting
are all applicable design elements for public transit facilities.

10
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On-Site

Courtesy, Low Impact Development Center, Inc.

The goals of Green Streets are advanced by on-site detention of stormwater and drainage.
Section V of the County of Passaic Right-of-Way Entry Opening Resolution states that the
diversion of surface and other runoff waters to and upon County roadways, right-of-ways,
drains, gutters, bridges, and culverts is prohibited in Passaic County. Using low-impact
development tools on-site, similar to Green Streets design elements, can prevent runoff in
County roadways and increase compliance with the County standard for no net increase of
stormwater in County roads.

On-site design elements are practices that treat and reduce stormwater runoff from individual
lots, primarily through detaining runoff from rooftops and driveways. Recommended on-site
design elements include:

1.

Reduce parking — On-site parking requirements are determined through municipal
zoning ordinances. Passaic County encourages municipalities to set maximums for the
number of parking lots created, reduce the minimum required amount of parking spaces
and utilize shared parking among multiple sites to reduce the amount of impervious
coverage dedicated to parking.

Commercial property owners are encouraged to utilize the minimum required amount
of parking spaces, minimize dimensions of parking lot spaces, use pervious paving
materials in parking lots, and vegetate stormwater receiving areas in or adjacent to
parking lots. Mixed-use development wherein parking is provided on the ground floor
for other uses above is preferable to surface parking.

Residential property owners are encouraged to reduce driveway length or utilize shared
driveways with neighbors. Reducing impervious coverage through a combination of
various low-impact development parking design elements can significantly reduce
stormwater runoff and flooding.

11
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Courtesy, Low Impact Development Center, Inc.

Retain stormwater on-site using green infrastructure — Managing runoff from
impervious sources on-site means disconnecting them, which reduces the overall
imperviousness of the watershed and speed of stormwater runoff, critical in Passaic
County’s flood prone watersheds. Various design elements discussed in the Roadways
or Streetscape Features sections could be utilized on-site to infiltrate rooftop runoff,
divert runoff into a pervious area, or store runoff for later use, including pervious paving
materials, trees and planters, and vegetated stormwater receiving areas. Additional
recommended green infrastructure design elements for stormwater management

include:

On-Site Green Stormwater Infrastructure

Green roofs

Green roofs are vegetated roofs which absorb
initial precipitation and release it later through
evapotranspiration. Green roofs prevent
precipitation from flowing directly into the storm
sewer system, and can reduce both peak flow
volumes and discharge of pollutants into
waterways, which are especially beneficial in
Passaic County’s urban areas with combined sewer
systems. In comparison to conventional asphalt or
metal roofing, green roofs can increase energy
efficiency and reduce the urban heat island effect.
Please consult the US EPA National Menu of
Stormwater Best Management Practices or industry
organization, Green Roofs for Healthy Cities, for
detailed guidance.

A
B

éourtesy, Natural
Council

Resources

Defe-nse

12
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Rain barrels

Rain barrels or cisterns are large drums, usually 55-
60 gallons in capacity, which collect rain water from
a roof for nonpotable uses. Water drains from the
roof surface to the gutter and then through the
downspout, which is directed into a rain barrel.
Water collected in rain barrels can prevent water
from discharging directly from a roof onto an | Passaic County Planning Dept.
impervious surface while providing an alternative
to using drinking water for gardening, washing cars
or pets, and other nonpotable uses. Multiple rain
barrels can be connected together to provide extra
water storage, and overflow should be directed to a
pervious surface at least ten (10) feet from any
building foundation, where water can infiltrate the
ground. Rain barrels should be elevated at least
two (2) feet above the ground on cinder blocks or
bricks to allow water to flow from the barrel, and
should have a screen or netting cover to prevent
mosquito larvae  development. For more
information on rain barrels, please consult the
Rutgers Water Resources Program Fact Sheet Rain
Barrels Part Il: Installation and Use.

Drywells

A drywell refers to redirecting the storm drain to a
linear underground trench, similar to the infiltration
trench discussed in the Roadways section, with a
perforated pipe buried in stone aggregate or gravel.
Water flows from a roof through the storm drain
into the perforated pipe, which distributes the | Courtesy, Portland Built
water throughout the trench. The trench can be
directed to a pervious area, or other vegetated
stormwater receiving area, such as a bioretention
swale or infiltration basin. For further information
on drywells, please consult the US EPA National
Menu of Stormwater Best Management Practices.

3. Preserve open space in site design — Known by the EPA as conservation design, sites
should be designed to preserve open space to minimize the generation of runoff and
treat increased runoff from existing development. Conservation design preserves
important environmental features or natural areas of the site, such as riparian and
forested areas, and builds upon parts of the site with the least porous soil. Development
should strive for the least site disturbance possible, avoid clearing and grading the site,
and maintain natural vegetation. Cluster development, reduced setbacks, and
conservation easements are design elements that preserve open space in site design.

13
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Scenario Planning - Detailed Modeling Inputs and
Results

Base Future Alternative

The Passaic County Base Future (2035) scenario builds upon the NJTPA Plan 2035 scenario. This network
does not contain the Access to the Region’s Core (ARC) project. It does contain a system wide five (5)
percent increase in transit service to simulate system efficiencies and increased services in the future.

The demographics have been changed in Passaic County. The basis of the demographics is the NJTPA
Plan 2035 Scenario. The Passaic County population and employment totals are maintained. The
municipal totals are also maintained. Within municipalities, development and redevelopment
areas/zones were identified. Growth in municipalities (between 2009 and 2035) was reallocated to
these zones based on each area’s land contribution (percentage) to the overall area of growth in that
municipality. The base case does not contain any enhancements to transit, highway or parking beyond
the NJTPA Plan 2035 scenario improvements.

Transit Oriented Development Alternative

The Passaic County Transit Oriented Development (TOD) alternative builds upon the Base Future
scenario, intermediate testing and input from NJ Transit. This alternative is meant to simulate TOD
principles of increasing service around the TOD development and redevelopment areas created in the
Base Future alternative demographics. There are no changes to the demographics in this alternative.

Rail service running through Passaic County was increased by 10% for the inbound peak on the Main
Line. On the Montclair Boonton Line service was increased by 10% on inbound peak and outbound off-
peak. Service was not increased for the outbound peak service because of single tracking restrictions
along portions of the rail line. Park and Ride walk access times were reduced by 20% to simulate
better/easier walk times associated with TOD development near train stations.

Bus service running through Passaic County near TOD areas was increase by 10% for both peak and off-
peak operations. Auto access to park and ride locations in Passaic County were reduced by 1/3 to % of

the existing times to also simulate the easier access for TOD areas as a result of locating service nearer

to the transit oriented population/employment.

Highway network changes were made to simulate Intelligent Transportation System (ITS) improvements
that are in Passaic County plans and other major corridors as identified by Passaic County staff. The
methodology behind these improvements is as follows:

For state, authority and interstate roadways:
1. Improved midblock roadway capacity by 5% for *severely congested segments taking into
account efficiencies gained from Intelligent Transportation Systems (ITS) such as traffic
information systems, improved incident detection and management systems, dynamic variable

! “severely congested” or “failing” refers to roadway segments modeled in the NJRTME that have a volume to
capacity (VC) ratio > 1.2



Passaic County Modeling Scenarios
message signs and interchange improvements. Most if not all of the state and interstate
segments passing through Passaic County are listed on the New Jersey Congested Management
System as high priority commuter corridors

For Passaic County and local facilities:

1. Improved midblock roadway capacity by 20% for ‘failing segments, taking into account
efficiencies from traffic management systems, integrated traffic signal systems, traffic cameras,
incident detection and management systems (i.e., using Bluetooth detection technology).

2. Forthose segments that are only moderately congested we improved midblock roadway
capacity by 10% showing a lesser effect as most of the available infrastructure budgets would be
spent on improving the worst roadway segments.

Research Behind Improvement Characteristics

Some of the thinking behind the improvement values come from the following which is excerpted from
New Jersey Department of Transportation: ITS Investment Strategy 10-Year Program, FY07-16
(Statewide Traffic Operations ITS Engineering March, 2007)

“According to the Federal Highway Administration (FHWA), metropolitan ITS systems on average have a
cost benefit ratio of greater than 8 to 1. Freeway management systems can reduce accidents by 15%
and increase capacity by 17% to 25% while Incident Management programs can reduce incident related
congestion by up to 50%. By optimizing traffic flow, controlled traffic signal system (CTSS) can also
provide capacity improvements of 15% or more with a significant reduction in fuel usage and fumes
generated for an additional environmental benefit.”



Model Assumptions

Passaic County Base Future

TOD Alternative

Network Used NJTPA Plan 2035 Network Same as Passaic County Base Future
Passaic County demographics: MCD
growth placed into redevelopment
Trip Table zones --->>> Same as Passaic County Base Future
NJTPA Bus NJTPA Based 5% increase in service
Improvements simulates improved service system-wide| Same as Passaic County Base Future

Transit - Bus
Improvements

NA

1. Increase in bus service by 10% for peak
and off-peak for bus lines near
redevelopment zones
2. Park and Rides: decreased access time
(~1/3 or 1/2) for Ringwood, Clifton -
Allwood Road, Willowbrook Mall, and
Paterson
3. Increased percentage zonal walk
access to transit for redevelopment
zones

Transit - Rail
Improvements

NA

1. Increase train service by 10% on
inbound peak on NJ Transit Montclair-
Boonton Line and Main Line

2. Park and Rides: decreased walk access
time by 20% on stations within Passaic
County (peak and off-peak) where
redevelopment zones have access
3. Increased percentage zonal walk
access to transit for redevelopment
zones

Parking

No Parking changes/charges

On Street parking charges increased in
redevelopment zones - aim was to
encourage more transit walk trips

Highway Network
Adjustments

Small zonal access adjustments --->>>

Same as Passaic County Base Future




Future Congested Roadways after Transit Improvements (identified from TOD Alternative)

NAME Route Number From To
Mount Prospect Avenue
Allwood Road CO. 602 Passaic Avenue /Clifton
Alps Road Paterson Hamburg Turnpike Wilson Avenue

Belmont Avenue

Haledon Avenue

Overlook Avenue

Berdan Avenue Valley Road Indian Road

Bloomfield Avenue Knollwood Road NJ 3

Clove Road Long Hill Road US 46

East 20th Street 1-80 Lafayette

GARDEN STATE

GSP PARKWAY Int. 154 Int. 155

Getty Avenue East 20th Street Straight Street

Glenwild Avenue Approaching Main Street Approaching Main Street

Haledon Avenue C0. 504 North Bridge Street Belmont Avenue

Hamburg Turnpike Pompton Ave (Co 504) Oldham Road

1-80 I-80 NJ 23 Garden State Parkway
23rd/Beckwith Avenue (Int. |Bergen County Border (Int.

I-80 1-80 58A) 59)

Main Avenue CO. 601 (PASSAIC) NJ 21 Piaget Avenue

Main Street CO. 509 East 20th Street Marshall Street

Main Street

(Bloomingdale) Paterson Hamburg Turnpike Morris County Border

Main Street and Memorial

Drive Combination CO. 509 SB Market Street West Broadway

Market Street East 20th Street Spruce Street

Marshall Hill Road Union Valley Road Greenwood Lake Turnpike

McBride Avenue Hillery Street Glover/West 31st Street

Newark Pompton

Turnpike C.0.683 US 202/Wayne Morris County Border

NJ 23 Echo Lake Road Clifton Road

NJ 23 - Pompton Avenue N.J. 23 1-80 US 202 Interchange

NJ 23 - Pompton Avenue

N.J. 23 /US 202

Newark Pompton Turnpike

US 202 Interchange

NJ 3 N.J. 3 NJ 23 Bergen County Border
North Straight Street North Bridge Street Haledon Avenue
Oak Ridge Road NJ 23 Morris County Border

Passaic Avenue

Brook Avenue

NJ 3




Future Congested Roadways after Transit Improvements (identified from TOD Alternative)

NAME Route Number From To
Paterson Hamburg
Turnpike Valley Road Jackson Avenue
Paterson Hamburg
Turnpike Main Street (Bloomingdale) Morris County Border
Paterson Hamburg
Pompton Road CO. 504 Belmont Avenue Turnpike
Ratzer Road Approaching Alps Road Approaching Alps Road
Route 20 N.J. 20 us 46 1-80
Route 20 U.S. 46 8th Avenue NJ 4
Route 21 N.J. 21 Madison Street Outwater Lane
Sloatsburg/Mill Pond Road Margaret King Avenue New York State Line
SR 208 N. J. 208 Bergen County Border Bergen County Border
SR 46 U.S. 46 NJ 23 GSP
SR 46 U.S. 46 GSP Paulison Avenue
Totowa Road/Totowa Ave Union Blvd Elberon Avenue
Union Blvd CO. 646 1-80 Elberon Avenue
Van Houten Avenue Garden State Parkway Mt. Prospect Avenue
In the Great Falls District In the Great Falls District
Various Roadways Paterson Paterson
West Broadway C0. 673 Union Boulevard Main Street




Overall Performance Measures by Scenario

Performance Measure

Average Speed by Trip Purpose

Unit

Home Based Work Direct (HBWD) mph
Home Based Work Strategic (HBWS) mph
Home Based Shopping (HBSH) mph
Home Based Other (HBO) mph
Work Based Other (WBO) mph
Non-Home Non-Work (NHNW) mph
Average Trip Length
Home Based Work Direct (HBWD) Miles
Home Based Work Strategic (HBWS) miles
Home Based Shop (HBSH) miles
Home Based Other (HBO) miles
Work Based Other (WBO) miles
Non-Home Non-Work (NHNW) miles
VMT - Vehicle Miles of Travel MVMT
Freeways + Expressways %
Freeways %
Expressways %
Principal Arterials %
Major Arterials %
Minor Arterials /Collectors /Locals %
VMT per Capita VMT/Person
Percentage of VMT Above Congested Conditions (VC >1.2) %
Percentage of VMT At Congested Conditions (0.8 < VC < 1.2) %
Percentage of VMT Under Congested Conditions (0.8 < VC) %
VHT - Vehicle Hours of Travel MVHT
Freeways + Expressways %
Freeways %
Expressways %
Principal Arterials %
Major Arterials %
Minor Arterials /Collectors /Locals %
VHT per Capita VHT/Person
Percentage of VHT Above Congested Conditions (VC >1.2) %
Percentage of VHT At Congested Conditions (0.8 < VC < 1.2) %
Percentage of VHT Under Congested Conditions (0.8 < VC) %
Non-Motorized Trips
Home Based Work Direct (HBWD) Trips
Home Based Work Strategic (HBWS) Trips
Home Based Shopping (HBSH) Trips
Home Based Other (HBO) Trips
Work Based Other (WBO) Trips
Non-Home Non-Work (NHNW) Trips
Home Based University (HBU) Trips
Truck - Vehicle Miles of Travel (NJRTME) MVMT
Truck - Vehicle Miles of Travel (FAF3) MVMT

Percentage of VMT at Congested Conditions (FAF3)

2035

Passaic County

Base

2035
TOD

Alternative

% Change
from Base

9.926
55.53%
40.41%
15.12%
10.80%
15.75%
17.91%

16.299

9.5%
26.5%
64.0%

0.326
40.61%
27.94%
12.67%

9.98%
19.43%
29.98%

202,564

17,930
5,706
20,647
105,683
17,990
33,471
1,138

31.29 2.64%
21.19 2.31%
20.82 4.31%
19.89 15.08%
20.31 25.70%
26.90 -3.89%
20.07 -5.73%
12.24 28.09%
11.61 28.17%
5.19 23.28%
5.18 40.49%
9.85 -11.15%
5.37 -12.96%
9.842 -0.84%
55.45% -0.15%
40.34% -0.19%
15.11% -0.04%
10.91% 0.99%
15.79% 0.26%
17.85% -0.36%
16.162 -0.84%
8.9% -6.16%
26.3% -0.98%
64.8% 1.32%
0.315 -3.39%
40.89% 0.69%
27.91% -0.10%
12.98% 2.41%
10.36% 3.82%
19.88% 2.31%
28.87% -3.70%
0.516 -3.39%
22.3% -7.81%
31.8% 0.43%
45.9% 3.98%
202,564 0.00%
17,930 0.00%
5,706 0.00%
20,647 0.00%
105,683 0.00%
17,990 0.00%
33,471 0.00%
1,138 0.00%
0.362 -0.20%
0.757 0.00%
0.369 0.00%




Transit

Transit Person Trips

Person Trips by Mode and Purpose (Includes Trucks)
Home Based Work (HBW) - includes Home Based University

Sov Trips

HOV2 Trips

HOV3+ Trips

HOV4 Trips

Walk to Rail Trips

Walk to Path Trips

Walk to Bus Trips

Walk to Ferry Trips

Walk to LRT Trips

Walk to LH Ferry Trips

Total Walk to Transit Trips

Drive to Rail Trips

Drive to Path Trips

Drive to Bus Trips

Drive to Ferry Trips

Drive to LRT Trips

Drive to LH Ferry Trips

Total Drive to Transit Trips
Home Based Shop (HBSH)

SOV Trips

HOV2 Trips

HOV3+ Trips

HOV4 Trips

Walk to Rail Trips

Walk to Path Trips

Walk to Bus Trips

Walk to Ferry Trips

Walk to LRT Trips

Walk to LH Ferry Trips

Total Walk to Transit Trips

Drive to Rail Trips

Drive to Path Trips

Drive to Bus Trips

Drive to Ferry Trips

Drive to LRT Trips

Drive to LH Ferry Trips

Total Drive to Transit Trips
Home Based Other (HBO)

Sov Trips

HOV2 Trips

HOV3+ Trips

HOV4 Trips

Walk to Rail Trips

Walk to Path Trips

Walk to Bus Trips

Walk to Ferry Trips

Walk to LRT Trips

Walk to LH Ferry Trips

Total Walk to Transit

~ * a2~ 1 — o

26,864
1,166,803
18,719
245,192
26,583
4,067
3,174
570
478

4,194
203,589
141,390
53,812

50,771

159
13
3,614

28,216 5.03%
1,164,418 -0.204%
19,472 4.023%
242,433 -1.13%
26,251 -1.25%
4,015 -1.28%
3,136 -1.20%
906 58.95%
433 -9.41%
15,052 0.47%
0 0.00%
41 4000.00%
0 0.00%
16,432 2.50%
1,416 18.49%
213 9.79%
1,410 8.71%
0 0.00%
0 0.00%
0 0.00%
3,040 13.14%
733 7.321%
59,120 -0.03%
39,359 -0.03%
7,977 -0.04%
7,960 -0.04%
13 85.71%
4 -33.33%
671 4.35%
0 0.00%
14 0.00%
0 0.00%
703 7.16%
8 33.33%
2 0.00%
19 5.56%
0 0.00%
0 0.00%
0 0.00%
30 11.11%
4,581 9.227%
203,416 -0.08%
141,281 -0.08%
53,772 -0.07%
50,734 -0.07%
336 111.32%
9 -30.77%
3,758 3.98%
0 0.00%
5 0.00%
0 0.00%
4,108 8.51%
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Walk to Ferry Trips 0.00%
Walk to LRT Trips 14 0.00%
Walk to LH Ferry Trips 0 0.00%
Total Walk to Transit Trips 703 7.16%
Drive to Rail Trips 8 33.33%
Drive to Path Trips 2 0.00%
Drive to Bus Trips 19 5.56%
Drive to Ferry Trips 0 0.00%
Drive to LRT Trips 0 0.00%
Drive to LH Ferry Trips 0 0.00%
Total Drive to Transit Trips 30 11.11%
Home Based Other (HBO) 4,194 4,581 9.227%
sov Trips 203,589 203,416 -0.08%
HOV2 Trips 141,390 141,281 -0.08%
HOV3+ Trips 53,812 53,772 -0.07%
HOV4 Trips 50,771 50,734 -0.07%
Walk to Rail Trips 159 336 111.32%
Walk to Path Trips 13 9 -30.77%
Walk to Bus Trips 3,614 3,758 3.98%
Walk to Ferry Trips 0 0.00%
Walk to LRT Trips 5 0.00%
Walk to LH Ferry Trips 0 0.00%
Total Walk to Transit Trips 4,108 8.51%
Drive to Rail Trips 343 22.06%
Drive to Path Trips 15 -11.76%
Drive to Bus Trips 114 3.64%
Drive to Ferry Trips 0 0.00%
Drive to LRT Trips 0 0.00%
Drive to LH Ferry Trips 0 0.00%
Total Drive to Transit Trips 473 15.93%
Non-Home Based (NHB) 3,268 3,430 4.957%
sov Trips 157,633 157,551 -0.05%
HOV2 Trips 80,016 79,971 -0.06%
HOV3+ Trips 40,113 40,090 -0.06%
HoV4 Trips 19,151 19,140 -0.06%
Walk to Rail Trips 95 196.88%
Walk to Path Trips 6 -33.33%
Walk to Bus Trips 3,149 2.67%
Walk to Ferry Trips 0 0.00%
Walk to LRT Trips 0 0.00%
Walk to LH Ferry Trips 0 0.00%
Total Walk to Transit Trips 3,250 4.54%
Drive to Rail Trips 40 37.93%
Drive to Path Trips 6 -14.29%
Drive to Bus Trips 134 8.94%
Drive to Ferry Trips 0 0.00%
Drive to LRT Trips 0 0.00%
Drive to LH Ferry Trips 0 0.00%
Total Drive to Transit Trips 180 13.21%
Socioeconomic
Population 608,967 608,967 0.00%
Employment ("Jobs") 222,373 222,373 0.00%
Households 213,120 0.00%









