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Objectives

P]zcarticipants should leave with a better understanding
of:

»The magnitude of the problem of Motor Vehicle
vs. Pedestrian/Cyclist Collisions

»The Root Causes, including Equity issues,
associated with the problem

»The comprehensive strategies available to reduce
the opportunity that motor vehicles will strike
pedestrians or cyclists



My hope is that you will have an “Aha” moment or two
when | finish this presentation. As you walk & drive
around you will be more sensitive to both changes
that have occurred in your environment and will now
see opportunities for enhancements where they

haven’t yet occurred.



| have nothing of a financial nature to disclose

Extremely limited scientific data on the effectiveness
of many of the interventions | will talk about

Effectiveness for much of this is based on “Face Validity”



We Can All Provide Face Validity

All of us are:
e Pedestrians or May Use Assist Devices
such as Motorized Wheelchairs
* Most of us are Drivers
e Some of us are Cyclists

We can judge the effectiveness of these approaches on
both our Driving Habits
and our Perceived Safety as Pedestrians/Assist Device
users or cyclists



Scope of Problem:
Pedestrian-MV
Collisions



Magnitude of the Problem- United States

Pedestrians

Source: Dangerous by Design-2021, Smart Growth America & National Complete Streets Coalition



VMT= Vehicle Miles Traveled



Pedestrian Danger Index

Pedestrian Deaths

PDI = (( ) X 100,000) / Percentage of Walking Trips

Population



The Most Dangerous Places for Pedestrians



Rural vs. Urban Problem?















Magnitude of the Problem-US

e National Numbers
e ~6000 deaths annually
e 16 pedestrians per day
e ~16% of all traffic fatalities

Source: Traffic Safety Facts, National Highway Traffic Safety Administration, March 2019, DOT HS 812 681, 2017 Data



Magnitude of the Problem-US

PEmentage of Pedestrian Fatalities, by Time of Day and Day of Week, 2017

Midnight—2:59 a.m. . 18%
3—-559a.m. Day of Week:
B Weekday
E—8:59 a.m. I Weekend
[ Total
9-11:59 a.m.
Noon—2:59 p.mn.
J-5:59 p.m.
6—8:58 p.m. g 27
9-11:58 p.m. 30%

Sourca! FARS 2017 ARF
Mote! Wesakday: 6 a.m. Monday to 559 pom. Friday; Weekend: & p.m. Fridey to 5:58 a.m. Monday

Source: Traffic Safety Facts, National Highway Traffic Safety Administration, March 2019, DOT HS 812.681, 2017 Data



Magnitude of the Problem-US

55-59 & 75-79
y/o highest

Males >80 32% of
highest fatality pedestrians
group with BAL 20.08

Evening and
Night highest
risk time

17% of drivers
with BAL =>0.08

Source: Traffic Safety Facts, National Highway Traffic Safety Administration, March 2019, DOT HS 812.681, 2017 Data



Variation by Region

Source: Traffic Safety Facts, National Highway Traffic Safety Administration, March 2019, DOT HS 812.681, 2017 Data



Magnitude of the Problem-Massachusetts

e 350 total traffic fatalities
o 74 pedestrian fatalities (1.08 per 100K: 10t best state)

e 21% of total traffic fatalities were pedestrians

Source: Traffic Safety Facts, National Highway Traffic Safety Administration, March 2019, DOT HS 812.681, 2017 Data



MASSACHUSETTS PEDESTRIAN AND PEDICYCLIST FATALITIES
2016-2020

Source: Massachusetts Vision Zero Coalition

https://www.visionzerocoalition.org/fatalities_map



Pedestrians- Boston- 2017

Pedestrians as 42%
of all traffic fatalities
ranks 4™ highest in
largest 35 cities

11 of 26 traffic
fatalities were
pedestrians

Total traffic fatality Pedestrian fatality
rate of 3.8 per 100 K rate of 1.61 per 100

21 Jowest in largest K is 4t lowest in
35 cities largest 35 cities

Relatively safe city
but opportunities
are with % of
pedestrian fatalities

Source: Traffic Safety Facts, National Highway Traffic Safety Administration, March 2019, DOT HS 812.681, 2017 Data



BOSTON PEDESTRIANS 2014

25 ALS calls for every death

Vision Zero Boston Action Plan 2016, Boston.gov



Pedalcyclist-MV Collisions



Magnitude of the Problem- US

* Pedalcyclists

o 783 pedalcyclists killed in 2017

Source: Traffic Safety Facts, National Highway Traffic Safety Administration, March 2019, DOT HS 812 765, 2017 Data



Mortalities in Pedalcyclists- US

Average age of
death increased
from 41 to 47 from
2008 to 2017

89% Male

Highest # of Children < 15

fatalities 50-54 age account for 7% of
group deaths

20% of cyclists
killed had BAL>
0.08 g/dL

26% of drivers had
BAL > 0.08 g/dL

Source: Traffic Safety Facts, National Highway Traffic Safety Administration, March 2019, DOT HS 812 765, 2017 Data



Magnitude of the Problem- Massachusetts

e 11 pedalcyclist fatalities out of total of 350 traffic fatalities

e 3.1% of total fatalities

* 1.60 pedalcyclist fatalities per 1 M population (ranks 20t of 50
states)

Source: Traffic Safety Facts, National Highway Traffic Safety Administration, March 2019, DOT HS 812 765, 2017 Data



Magnitude of the Problem- Boston

e 2 fatalities out of 26 total traffic deaths

o 7.7% of all traffic deaths

* Overall traffic death fatality rate of 38 per 1 million residents (2" of
35 largest cities)

* Pedalcyclist rate is 2.92 per 1 million residents ( 18t of 35 largest
cities)

Source: Traffic Safety Facts, National Highway Traffic Safety Administration, March 2019, DOT HS 812 765, 2017 Data



Root Causes



Proximate Root Causes

Poor separation of walker/rider and MV

Speed of MV

Poor Lighting

Alcohol



Systemic Root Causes



Issues of Equity

The vast majority of pedestrians or cyclists who are struck
by a motor vehicle are not walking or riding for recreational
purposes but are doing so because they have no other choice.



ISSUES OF EQUITY

At the Intersection of Active Transportation and Equity, Safe Routes to School National Partnership, 2015



ISSUES OF EQUITY

At the Intersection of Active Transportation and Equity, Safe Routes to School National Partnership, 2015
-Dangerous by Design-2021, Smart Growth America & National Complete Streets Coalition



ISSUES OF EQUITY

At the Intersection of Active Transportation and Equity, Safe Routes to School National Partnership, 2015



ISSUES OF EQUITY

At the Intersection of Active Transportation and Equity, Safe Routes to School National Partnership, 2015



Countermeasure Tactics



DESIGN PRINCIPLES

* Provide adequate separation of pedestrians (and cyclists) from motorized traffic

e Designing for slower motor vehicle speeds



Pedestrian and Cyclist Safety

e Roadway design features

* Traffic control devices

National Academies of Sciences, Engineering, and Medicine 2016. Application of Pedestrian Crossing Treatments for Streets and Highways. Washington, DC:
The National Academies Press. https://doi.org/10.17226/24634



What Makes a Safe
Street?



National Association of City Transport Officials (NACTO)



= Pedestrian at Risk






= Pedestrian at Risk

= Pedestrian at Risk







= Pedestrian at Risk






= Pedestrian at Risk













COUNTERMEASURE CATEGORIES

 Along Roadway

e At Crossing Locations
 Roadway Design

* Intersection Design

e Traffic Calming

* Traffic Management
* Signals and Signs

e Other Measures

http://www.pedbikesafe.org/



AI_O NG ROADWAY SIDEWALKS & PAVED SHOULDERS

<4t

—>

> 4t

* 8% of pedestrian crashes occur while walking along roadway
e Presence of sidewalk or wide shoulder (> 4 feet) associated with 88% reduction in pedestrian crashes

* Speed and higher traffic volumes associated with more pedestrian crashes

http://www.pedbikesafe.org



ALONG ROADWAY:
SIDEWALK-STREET FURNITURE/WALKING IMPROVEMENTS

* Four sidewalk zones:
e Curb
e  Furniture/Planting/Amenity
* Pedestrian
* Frontage

*  Furniture zone should purposefully include poles, signposts, newspaper racks, benches, water fountains, bicycle racks and transit shelters

e All of these should channel traffic away from the curb

http://www.pedbikesafe.org



CROSSINGS: CURB RAMPS

e strollers

e walkers

e crutches

 handcarts

e bicycles

e other mobility restrictions

e wheelchairs 1

e Separate ramps for each crosswalk at an intersection rather than a single ramp at
the corner. Provides orientation for visibly impaired

e Tactile warnings alert pedestrians of street edge

http://www.pedbikesafe.org



CROSSINGS: MARKED CROSSWALKS

* |Indicate optimal or preferred locations for pedestrians to cross and
help designate right-of-way for motorists to yield to pedestrians

 Needs to be convenient because pedestrians are sensitive to out-of-
the-way travel

 Needs to have good visibility
 Need re-enforcing adjuncts like signage and speed reduction tactics

http://www.pedbikesafe.org



AT CROSSINGS: CURB EXTENSIONS & CROSSING ISLANDS

* Extensions/Bulb-outs/Neckdowns extend the sidewalk or curb line into the parking lane to reduce the
effective street width

Reduces pedestrian crossing distance

* Reduces time pedestrians are in the street

e Visually and physically narrows the roadway to impact MV speed (road “diet”)
* Increases turning radius slowing down turning cars

e Improves the ability of pedestrians and motorists to see each other

* Crossing islands=pedestrian refuge minimum 4 ft wide

-
-

http://www.pedbikesafe.org



CROSSINGS: RAISED PEDESTRIAN CROSSINGS

 Ramped speed tables often used in midblock crossing locations
e Slows oncoming traffic with sufficient signage

* Reduce the need for curb ramps

http://www.pedbikesafe.org



AT CROSSINGS: LIGHTING AND
ILLUMINATION

* Streetlights need to be on both sides of a crosswalk and provide consistent level of lighting across
the roadway. Single bulb in middle inadequate

* Should be placed 10 feet ahead of the crosswalk in relationship to oncoming traffic

http://www.pedbikesafe.org



AT CROSSINGS:
PARKING RESTRICTIONS (AT CROSSING LOCATIONS)

* Improves sightline between motorists and pedestrians

O/

http://www.pedbikesafe.org



AT CROSSINGS: OVERPASSES/UNDERPASSES

Completely separates but are costly, visually intrusive (if you can find
them) and often poorly lit. They are poorly utilized when a more direct
at-grade crossing is possible

Kenmore Square MBTA Underpass Route Not the MBTA Underpass Route

http://www.pedbikesafe.org



AT CROSSINGS: AUTOMATED PEDESTRIAN DETECTION DEVICES

* Infrared, microwave or pressure sensitive mat that can detect a lingering
individual waiting to cross and automatically trigger the WALK phase of the signal

Able to adjust if a the pedestrian is taking longer than usual to cross
e Can also cancel the crosswalk signal if the person leaves

* Reduces waiting time for both pedestrian and motorist

http://www.pedbikesafe.org



CROSSINGS: LEADING PEDESTRIAN INTERVAL

* Triggers the pedestrian WALK signal 3-7 seconds before the motorists are allowed
to right or left turn

* Less likely that there will be an unanticipated conflict
* Increase the percentage of motorists who yield right-of-way to pedestrians

* Pedestrians are especially vulnerable to left turning vehicles

http://www.pedbikesafe.org



AT CROSSINGS: ADVANCE YIELD/STOP LINES

* Include both the STOP BAR and the SHARKS TEETH yield markings placed 20-50 feet ahead of a
marked crosswalk (only work if drivers understand “SHARKS TEETH")

e Effective for multi-lane midblock unsignalized crossings where stopped far right lane driver
obscures the pedestrian from being seen by right/center lane motor vehicle

e Particularly effective when paired with signs and beacons
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Advance stop lines and yield markings improve
the visibility of pedestrians to motorists and
prevent multiple-threat crashes.

http://www.pedbikesafe.org



ROADWAY DESIGN: BIKE LANES

* Designing streets for bicycle use helps create more predictable traffic
 Encourages lower motor vehicle speeds

 Reduces pedestrian exposure to motor vehicles

 Not clear that it reduces bike-pedestrian accidents

http://www.pedbikesafe.org



ROADWAY DESIGN: ROAD DIETS (LANE REDUCTION

 Reduce lane widths to reduce vehicle speeds, reduce crossing widths

and redistribute roadway space to other users such as bike lanes
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http://www.pedbikesafe.org



ROADWAY DESIGN: DRIVEWAY IMPROVEMENTS

 Make driveways more like driveways than intersections
e Consolidate driveways to balance risks and access

http://www.pedbikesafe.org



ROADWAY DESIGN: IMPROVED RIGHT-TURN SLIP-LANE DESIGN

e Pork chop island

 Enhanced visibility of pedestrians by motorist entering turn
 Narrow slip lane slows speeds

 No acceleration lane coming out of slip lane reduces speed further

http://www.pedbikesafe.org



INTERSECTION DESIGN: IMPROVED ROTARIES/ROUNDABQOUTS

e Challenge on rotaries/roundabouts is that while they are designed to slow traffic
they also lack signals which makes pedestrian crossings a challenge, especially for

the visually impaired

 Depends on well-positioned cross-walks and accessible pedestrian signals

http://www.pedbikesafe.org



INTERSECTION DESIGN: MODIFIED T- INTERSECTIONS

* Designed strictly to slow down speed by altering a straight-away.

http://www.pedbikesafe.org



INTERSECTION DESIGN: TIGHT RADIUS CORNERING &
MODIFIED SKEWED INTERSECTIONS

e Designed to slow down speed around a corner
 Added benefit of shortening crossing distance

http://www.pedbikesafe.org



TRAFFIC CALMING: CHOKERS AND CHICANES

 Designed to create a pinch point in a street to slow speeds

Choker

Chicane

http://www.pedbikesafe.org



TRAFFIC CALMING: MINI-CIRCLE /SERPENTINE/SPEED
HUMPS/GATEWAYS/LANDSCAPING

* Designed to create a physical “barrier” in a street to slow speeds or
with a gateway to signify a change of environment

http://www.pedbikesafe.org



TRAFFIC MANAGEMENT:
DIVERTERS/STREET CLOSURE/LEFT TURN PROHIBITIONS

e Designed to prevent or limit through or turning traffic movement

http://www.pedbikesafe.org



SIGNALS AND SIGNS:
TRAFFIC SIGNALS AND PEDESTRIAN SIGNALS

e Designed to create gaps in traffic but only with cooperative drivers
unless signal timing is coordinated to limit conflicts

http://www.pedbikesafe.org



SIGNALS AND SIGNS: PEDESTRIAN HYBRID BEACON

 Warn and control traffic at unsignalized locations

http://www.pedbikesafe.org



SIGNALS AND SIGNS:
RECTANGULAR RAPID-FLASHING BEACON (RRFB)

 Warn and control traffic at unsignalized locations

http://www.pedbikesafe.org



TAPCO













SIGNALS AND SIGNS: PEDESTRIAN USER
FRIENDLY INTELLIGENT INTERSECTION (PUFFIN)

* Adjusts for pedestrians with challenges or no pedestrians

e Sensors can tell whether there are still pedestrians in crosswalk and
Iebngtlaen sagnal or cancel signal if the crossing is completed quickly or
abandone

http://www.pedbikesafe.org



OTHER MEASURES:

Speed Monitoring Trailers

School Zones Neighborhood Identity

Pedestrian Education Simulation Training Automated Enforcement

http://www.pedbikesafe.org



Pedalcycle Directead
Interventions



PEDALCYCLE INTERVENTIONS
SHARED ROADWAY

 Road Surface Improvements

e |ndirectly can cause pedalcycle-MV collisions because cyclist has to
avoid an obstacle forcing them into the roadway

- i

http://www.pedbikesafe.org Bicycling.Com: How to Ride Across Train Tracks the Right Way by Bicycling US



PEDALCYCLE INTERVENTIONS: SHARED ROADWAY

Bridge and Overpass Access to Sidewalk

Underpass Access

Merge and Weave Redesign

http://www.pedbikesafe.org



PEDALCYCLE INTERVENTIONS: SHARED ROADWAY

Separated Bike Lanes Wide Shoulders Paved Shoulders

Shared Bus-Bike Lanes Separated Bike Lanes

http://www.pedbikesafe.org



Pedalcycle interventions shared with pedestrian interventions

Common Approaches with Pedestrian Safety
e Lighting Improvements
* Median/Crossing Island
* Driveway Improvements
e Traffic Calming Measures
» Road Diet
» Lane Narrowing
» Curb Radius Reduction
» Roundabouts
* Intersection Markings
e Sigh Distance Improvements
* Turning Restrictions
e Signaling

http://www.pedbikesafe.org



Vehicle Technology- Adaptive Driving Beam Headlights

e Uses automatic headlight beam switching technology to shine less light on occupied areas of the road and
more light on unoccupied areas light on unoccupied areas. Useful for distance illumination of pedestrians, etc.

o

www.youtube.com/watch?v=pLeGtrdxf48






Suburban and Rural
Pedestrian & Cycling Opportunities



SUBURBAN/RURAL APPROACHES

* Not an exclusively urban problem
 All traffic calming approaches are effective

 Might be more of a recreational consideration

VRU= Vulnerable Road User

ruraldesignguide.com/mixed-traffic/advisory-shoulder www.lincolntown.org



SYSTEMATIC SOLUTIONS

e Comprehensive

e Integrated

* Preventative



EXAMPLES OF SOLUTIONS

e “Complete Streets” Policies

o “Safe Routes to Schools” Program

e “Vision Zero” Initiatives



94



95



“COMPLETE STREETS” POLICIES

e Coalition of national, regional and local leaders supporting policies to allow all people to use

streets safely:

e older adults
e those with disabilities
e those without access to a car
e Makes it easy to:
e cross the street
 walk to shops, jobs and schools
e bicycle to work
 move actively with assist devices

* Allows buses to run on time and make it safe for people to walk or move actively to and from the train

https://smartgrowthamerica.org/program/national-complete-streets-coalition



“COMPLETE STREETS”

* A Resource for Policies/Plans/Ordinances

> Ordinances and resolutions

» Rewrites of design manuals

» Inclusion of comprehensive plans

» Internal memos from directors of transportation agencies
» policies adopted by city and county councils

> executive orders from elected officials

https://smartgrowthamerica.org/program/national-complete-streets-coalition



“SAFE ROUTES TO SCHOOLS” PROGRAM

* National non-profit working to advance safe walking and rolling to and from schools and in everyday
life.

* Congressional funding provided seed and continued support through the Transportation Alternative
Program (TAP)

e State departments of transportation receive TAP funding to support local governments and school
systems

* Focused on 6 E’s:

e Evaluation

e Education

* Encouragement
* Engineering

* Enforcement

* Equity

http://www.saferoutespartnership.org/safe-routes-school/srts-program



“SAFE ROUTES TO SCHOOLS” PROGRAM

* Expanding beyond schools to include the concept of “Active Communities”

e Aligns and incorporates “Complete Streets” concepts
e Safe Routes to Parks

* Safe Routes to Healthy Food

* Not just limited to traffic safety but expanded to many other elements- comprehensive

Traffic Safety

Cost Savings

Climate and Clean Air
Safety from Crime
Community Connectedness
Academic Performance

Healthier Students

vV VYV ¥V VY VY VY VYV V

School Transportation

http://www.saferoutespartnership.org/safe-routes-school/srts-program



“SAFE ROUTES TO SCHOOLS” PROGRAM

http://www.saferoutespartnership.org/safe-routes-school/srts-program



“VISION ZERO” NETWORK

* Firstimplemented in Sweden in 1990s and adopted across Europe

e Strategy to eliminate all traffic fatalities and severe injuries while increasing
safe, healthy and equitable mobility for all

https://visionzeronetwork.org/



“VISION ZERO” NETWORK

e Building and sustaining leadership, collaboration and accountability among a
diverse group of stakeholders:

* transportation professionals

* policymakers

* public health officials, EMS services and healthcare providers

e police

e community members
e Collecting, analyzing and using data to understand trends and impacts
e Prioritizing equity and community engagement
 Managing speed to safe levels

e Setting a timeline to achieve zero traffic

https://visionzeronetwork.org/



How Do Tactics Roll Up?



PRIORITIZATION

 Multiple models available from federal government
e Crash analysis (relatively infrequent events don’t offer many “hotspots”)
* community complaints

e Publicinput during plan development

http://www.pedbikesafe.org/



PRIORITIZATION

 Multiple models available from federal government
e Crash analysis (relatively infrequent events don’t offer many “hotspots”)

* community complaints

e Publicinput during plan development
Crash Type Matrix

Performance Objective Matrix

View the Performance Objective Matrix here.

Along Crossing Transit Roadway  Intersection Traffic Traffic
Roadway  Locations - Design Calming  Mgmt. §

Signals/

Other

Crash Type

Dart/Dash

Through Yehicle at
Unsignalized Location

Bus-Related

Turning Yehicle

Working or Playing in
Roadway

Non-Roadway

Backing Vehicle

Crossing an
Expressway

http://www.pedbikesafe.org/

Multiple {R',E:I:ITSM&MW
Threat/Trapped ehicles
Unigque Midblock Improve Sight Distance

View the Crash Type Matrix here.

Along
Roadway

Objective Type

and Visibility for Motor
Vehicles and Pedestrians

Reduce Volume of Motor
Vehicles

Reduce Exposure for

Traffic
Calming

Traffic
Idgmt.

Other

Encourage Walking by
Improving Aesthetics

Improve Compliance With
Traffic Laws

Eliminate Behaviers That
Lead to Crashes

Through Vehicle at Pedestrians ks
Signalized Location
Improve Pedestrian
i X X X
Walking Along Access and Mobility
Roadway




PRIORITIZATION

e Systematic screening tools

* Intersection Safety Indices

* Road Safety Audit (RSA)

National Academies of Sciences, Engineering, and Medicine 2016. Application of Pedestrian Crossing Treatments for Streets and Highways. Washington,
DC: The National Academies Press. https://doi.org/10.17226/24634



PRIORITIZATION

e Systematic screening tools

e Guides for Assessing Risks and Selecting Treatments

>
S

National Academies of Sciences, Engineering, and Medicine 2016. Application of Pedestrian Crossing Treatments for Streets and Highways.
Washington, DC: The National Academies Press. https://doi.org/10.17226/24634



Boston’s Journey:
Example of Adoption



BOSTON'S JOURNEY

e 2015- Vision Zero program adopted to reduce serious and fatal traffic crashes

e 2016- Focused initially on prioritizing corridors based on crash histories
*" Focused on Codman Square and Mass Ave in the Back Bay, Fenway and South End
= focused on crosswalks and bike lanes
e Adopted Citywide Default 25 MPH Speed Limit
* Identified Neighborhood Slow Street Initiatives with traffic calming devices
= Tabot-Norfolk Triangle in Dorchester
= Stonybrook neighborhood in Jamaica Plan

*  Quick fix program to be put in place in response to severe crashes

high visibility crosswalks

= signs

flex posts

signal changes

— Community Engagement Activities

Sources: Boston.gov (Boston 2030, Healthy Streets, Transportation Project Across Boston web pages)



BOSTON'S JOURNEY

e 2017
e Expanded Priority Corridors
* Expanded Neighborhood Safety Projects
* Moved into Equitable Decision Making
= People- those with greater vulnerability
= Places- where people to gather or receive services

= Schools

= Libraries

= Centers for Youth and Families

= Parks

= Homeless shelters

= Places of opportunity-higher ed and job centers



BOSTON'S JOURNEY

» 2018

* Expanded Neighborhood Slow Streets zones

Expand protected bike lanes
= Bike Share Network Expansion

= Better Bike corridors

Increase Priority Corridors

= Neighborhood Complete Street Designs

Tactical Plazas

e 2019-2020 “Healthy Streets”
* Enhancing and expanding safe and reliable transit
= Expanded bus stops to improve safe waiting
= Expanded routes to reduce the need for long distance walking
= Expanded dedicated bus lanes to improve service

— Connecting Bike Routes between Corridors



BOSTON’S JOURNEY

e 25 MPH Speed Limit Change



BOSTON’S JOURNEY

e Traffic Calming in “Neighborhood Slow Street Zones”



BOSTON’S JOURNEY

e Priority Corridor Changes

Improved sight lines at corners Road diet and separated bike lane Modified WALK signals

Left turn lane adds predictability Crosswalk and curb extensions crosswalk, refuge island, rapid flash beacons



BOSTON'S JOURNEY

* Included examples of prioritization initially based on crash data

* Includes many examples of traffic interventions

e Starting to migrate to address equity

* Expanding into “transit” concepts

 Expanding into more comprehensive programs



CONCLUSIONS

COMPLEX MULTI-LAYERED ISSUE

WILL REQUIRE COMPREHENSIVE APPROACH

MODELS PROGRAMS ARE BEING ACTIVELY IMPLEMENTED

MANY STRUCTURAL AND DESIGN SOLUTIONS

EQUITY ISSUES AT ROOT OF MANY OF THE SOLUTIONS
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