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Overview

This presentation discusses the
emerging technology of Automated
Functional Performance Testing
(AFPT). AFPT provides additional
validation and assurance that
building automation systems are
optimally performing. .




Who are “Automated Fault Detection and
Diagnostic” (AFDD) Tool Providers?

Intelen =|M [COPPEHTHEE ecova
S=NS=| «  KITE 8 LIGHTNING o MANALYTICS
BRIGHT P_ WER udvice .
AGILIS / ENERGY Energyctio ¢ @VOb C E t
’ W neroyf? Commantisl Gnavgy Aosting Setwers el FACILITY .~ £nacto =
GRIDPYINT o8 Watchdog pube @
’ cnerayhippo
[ § Régulvar energy IUCld wegowise pulse s]
elster
« 180, nvizi |
NorthWrite e SkySpark O ERERNOC
4 b (RpergylQ
gPortfolio" S— : Sl\twtk(,\ INC
e simuwatt o
: , T net
= TRIDIUM Enogyiee - e
o panoptix® ropo
At Bala ncec& e e ASSET SCORE
cAs e \@ AA ‘ Panoramic* :
: ENERGYPRINT
PHOENIX SOOI Schneider
(@ veriSAE =
= il BUILDING \
S’ ht clockiiork ' Retroficiency f |
e 'g energy - i - BUILDING ::i
: FUE Cenergistic
ENERGYSAVV Y Green ;- ; —— @ GREEN BUILDING STUDIO
@ vm'r‘gm\t o .
RESOLUTE® @ Powerit Solutions'

VEQD‘CQ!S kaqui(ore




Not all AFDD Tools are Created Equal

LBNL-2001075

Executive Summary oy

Background: It is estimated that 5%—30% of |k Lawrence Berkeley National Laboratory
the energy used in commercial buildings is
wasted due to faults and errors in the
operation of the control system. Tools that are
able to automatically identify and isolate these
faults offer the potential to greatly improve
performance, and to do so cost effectively.
This document characterizes the diverse
landscape of these Automated Fault Detection
and Diagnostic (AFDD) technologies,
according to a common framework that
captures key distinguishing features and core
elements.

Characterization and Survey of
Automated Fault Detection and
Diagnostic Tools

Jessica Granderson and Rupam Singla
Building Technology and Urban Systems Division
Lawrence Berkeley National Laboratory

Ebony Mayhorn, Paul Ehrlich and Draguna Vrabie

Pacific Northwest National Laboratory

Stephen Frank
National Renewable Energy Laboratory

Energy Technologies-Area
November 2017

https://eta.lbl.gov/publications/characterization-survey-automated
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Classical Functional Performance
Testing (Commissioning)

Functional Test Procedure

WAY Terminal Units

Sequence of Operation Verification
1. Warm-Up & Cool Down Mode

With the zone in unoccupied mode and the space needing heating, command through the BAS and verify
that the following occurs. Indicate with a Yes or No as appropriate in the boxes below:

Equipment |D VAV O-X | VAV 1-X [ VAV 2-X

System uses optimum start

AHU in full return,

Space enters occupied time at sel point

Trends analyzed to support testing.

2. Normal Operating Mode
a. Temperature Control - Cooling

With the zone in occupied mode command through the BAS and verify that the following occurs. Indicate
with a Yes or No as appropriate in the boxes below:

Equipment 1D VAW 0-X WAV 1-X VAV 2-X
Damper modulates between min and
max to maintain room temperature set
point

Heating remains OFF,

Space temperature maintained within
+- 2F

Comments:




Classical Functional Performance
Testing (Commissioning)




Classical Functional Testing
Point-to-Point Testing
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A Better Way to Test

What is Automated Functional Testing

Analytics software digest
information from the building

automation systerm [(BAS) o -
: : Building
Design team _ Automation is
Analytics runs the building determines — | programmed for
automation datfi aﬂf_'mﬂ equipment =R AW 500 & Streams
commissioning algorithm d 500 b — ; :
specifically based on the Sequences A e dml' m;hf
of Operation (SO0) that a specified. , e | HEE
[
Analytics delivers a pass [failed I
results with a duration of Analytic
maintaining the pass/fail criteria Analytics "
5|.'E|.'E'l.‘.| |l'| thE SDD. Heuﬂﬂ[ng an prﬂ'u' =
Functional
test results |
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Example of Algorithm

Fault application also tracks duration in
i the fault condition and set operational
cost value for this condition

Room Temperature Set Point
Fault Algorithm —

Fault

Fault
High Range
Acceptable
Room Temp m
/ \ / \ / /~ Room Set Point

Simple Fault code: If VAV Box 101 is Occupied and (room temp > High
Range) or (Room Temp < Low Range) then set VAV 101 = Fault

Low Range
Acceptable




Capitalizing on AFPT Algorithms

Cortgpre
Mode Overview Date range: 04/16/2018 8:00 PM - 04/30/2018 800PM 7/
View Modes/Tests For Asset
Copy csv Excel Print Search
View *  Asset Name Mode Test Name Observed Passed Hours Passed Falled Hours Falled
Q VAVIED Occupied Airflow Control 13 13 42225 0 0
Q VAV-1EDY Occupied Space Temperature Control 9 0 0 9 42725
Q VAV-1E01 Cooling Mode Coolng Asflow Control ‘ “ 2105 0 0
Q VAV-1E01 Cooling Mode Cooling Airflow Control Tuning 7 7 261.75 0 0
Q VAV-1E01 Night Setback Cooling  Night Setback Cooling Control 0 0 0 0 0
Q VAVIEDN Heating Mode Heating Alrflow Control 24 13 3225 n 4175
Q VAV-1EDT Heating Mode Reheat Coil Activation 7 0 0 7 1535
Q VAV-1IEDN Heating Mode Reheat Coil Leaving Temperature 19 15 141.25 “ 7.5
Q VAV-1ED Heating Mode Reheat Coll Tuning 7 0 0 7 1535
Q VAV-IED Night Setback Meating Night Setback Heating Damper Control 0 0 0 0 0
Q VAV-1EDY Night Setback Heating Night Setback Heating Reheat Vaive Control 0 0 0 0 0
Q VAVIED Deadband Mode Deadband Control 3 0 0 3 75 m

Algorithms provide the ability to define criteria to be verified in perpetuity.



Capitalizing on AFPT Algorithms

O 04-18-2018 08:45:.00 23.25 hours A
dogF "
» 1
/
0 .

Proof of Performance

N -~ A A
Ty —— NN — | — o~ \/ — ‘»,AV-\‘/\/ ‘/\
\,P V N/
0 [}
& & & &
\J ¢ a“ \vd, Jr
.{J .P - -
A Rl ~
L L & &
= VAV-1E01 FT_ReheatCoilLeaving Temperature (1/0) * VAV-1E01 Supply_Air_Temp (degF) ® AHU-2E01_SA T (degF)

O 04-19-201808:30:00  1.25 hours m

The ability to “drill down” into the data to find
root causes of issues.



Getting Data to the Cloud

Cloud Service
Providers

S

For this discussion, we Building or Campus Facility
are focusing on AFPT
Tools that have real-time

aws
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. : Bs 4 E Extraction .
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data directly from an r ==
i : o | Data mapping
interface with a Building e > :
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Building information (data) is abundant in today’s facilities
How do you leverage this dissimilar information for the success of the project and

ongoing operation?
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Implementing AFPT on a Project

— Design Phase

* Plan for Data Acquisition
interface to the BAS = S
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Implementing AFPT on a Project

— Construction/Acceptance
Phase

* Adjust Algorithms based on
project specific Sequence of
Operations

* “Point to Point checkout” vs
“validate data integrity”

* Building System data
acquisition a prerequisite for
Testing

* Boots on the Ground




Advantages of having AFPT Tool Online

* Early recognition
of what is working
and what is not
working

* Quickly identify
predominate issues
that are preventing
the systems from
performing

Asset Performance Dashboards
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Advantages of having AFPT Tool Online during
Commissioning

Licking County Library

 Transparency of Project o | —

Dashboards > Logs > Fault Leg Bills Cooling Dashboard Metering

Statu S Mechanical Dashboard
All Faults » Date range: 09/27/2022 11:00 AM- 09/29/202211:00 AM #

Show All Rollup o Timeline o
Copy || CSV || Excel || Print sarch [ ]

Fault Length X . - . Issue
Object Descriptor Description Cost Priority
(hours) Type

. |
. | I I I | | I I I I l I | 0972772022 (SAFan.Sts} == 1 && ({SA.T_spt} > ({SA.T} + {Site.Bldg. AHU_SupplyAirT atureThreshold}) || {SA.T_spt} < ({SA.T}-
u Ctl O a e Or a Ce ® ! 1.5 AHU-2 Fault_Supply_Air_Temperature_Control 0 Low GRS ( Ce{ENpARRER e R sp) < (SAT)

View *  Fault Time Expression

12:45:00 {Site.Bldg.AHU_SupplyAirTemperatureThreshold}))
T ] C ] ] ] ] 09/27/2022 {SAFanSts) == 1 && ({SAT_spt} > ({SAT} + {Site Bldg AHU_SupplyAirTemperature Threshold) || (SA.T_spt} < ({SAT}-
1.25 AHU-4 Fault_Supply_Air_T ature_Control 0 LOW ) ;
e Stl n g O I I l I I I I SS I O n I n g I S @ 13:00:00 AUL-SUppIy- AL Temperature_Lontro {Site.Bldg.AHU_SupplyAirTemperatureThreshold}))
09/27/2022 {SA.Fan.Sts} == 1 && ({SA.T_spt} > ({SA.T} + {Site.Bldg. AHU_SupplyAirTemperatureThreshold}) | {SA.T_spt} < ({SA.T}-
15 AHUA Fault_Supply_Air_Te ature_Control 0 Low
@ 13:00:00 e e L {Site.Bldg.AHU_SupplyAirTemperatureThreshold}))

L] n
L ]
O | O e r a O n e tI e te St I t 09/27/2022 15 W06 Fault AirflowL Airflow below set- 0 Low (({AirflowSetpaint} - {Airflow}) > {AirflowSetpoint} * {AirflowPercentageThreshold}) && {AHU.SA Fan.Sts} == 1 8&
I I I I I I I y 131500 aulArtiontow point {AirflowSetpoint} > 0 &8 {Mode_Occupied) == 1

®
» 09/27/2022 -
n b r t d W I t h ® 140000 0.75 AHU-4 Fault_CoolingCoilLeavingTemperatureControl 0 LOW abs({SA.CC.T}- {SA.CC.T_spt}) > 2 && {SA.CC.Valve_Position} > 0
p 09/27/2022
® 140000 25 VV3-05 Fault_TerminalCoilLeak 0 Low {SupplyAirTemperature} = {AHU.SA.T} + 8 && {ReheatValvePosition} == 0 &8 {AHU.SA Fan.Sts} > 0 && {Airflow} > 50
(] (]
09/27/2022 -
| I I I I I I I I l a | eXt ra e O rt @ 143000 0.75 AHUA Fault_CoolingCoilLeavingTemperatureControl 0 LOW abs({SA.CC.T}- {SA.CC.T_spt}) > 2 && {SA.CC.Valve_Pasition} = 0
09/27/2022 {SAFan.Sts) == 1 && ({SA.T_spt} > ({SA.T} + {Site.Bldg. AHU_SupplyAirTemperatureThreshold}) || {SA.T_spt} < ({SA.T}-
2 AHU-Z Fault_Supply_Air_T ature_Control 0 Low . )
@ 1515:00 Aullotppy-AlTemperature_Lontro {Site.Bldg.AHU_SupplyAirTemperatureThreshold}))
09/27/2022 {SAFan.Sts} == 1 && ({SA.T_spt} > ({SA.T} + {Site.Bldg. AHU_SupplyAirTemperatureThreshold}) || {SA.T_spt} < ({SA.T}-
1.5 AHUA Fault_Supply_Air_Te ature_Control 0 Low
@ 15:45:00 e {Site.Bldg.AHU_SupplyAirTemperatureThreshold}))
@ Wz 15 CHWPrimary  Faul CHWLeavingTempHigh . Low {CHW_Leaving_Temp} » ({CHW_Leaving_Temp_SP} + {Site.Bldg. CHWPrimary_LeavingTemperatureThreshold)) &&

15:45:00

" " ﬁ {System_Enable} == 1&& {Occupied} == 1 -
. I I I 09/27/2022 (SA.Fan.Sts} == 1 && ({SA.T_spt} > ({SA.T} + {Site.Bldg. AHU_SupplyAirT atureThreshold}) || {SA.T_
EXped Ite eStI g e O rtS @ T 2 AHU-4 Fault_Supply_Air_Temperature_Control 0 LOW {,_ _:m ) - _“_ - spl> - ; .‘ H?.. o LppyAirTemperateThrechokf) I



Advantages of having AFPT Tool Online during
ommissioning
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Advantages of having AFPT Tool Online during
Commissioning

« Allows technical resources to i e
focus on issue resolution and/or - Eéfm,nw

areas for improvement

o 100
g ao-
gz

« Automation of traditional o
“Trending Analysis’ 2
« Persistent Testing; 24/7 M
- -




LEED v4: Monitoring Based
Commissioning (MBCx) Basics
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* Supplier of water treatment products
* Alumni of the 2021 SustainableCincy Cohort

* Blue Ocean Solids is a company that is committed to making
BLUE a difference in protecting the planet and providing a much
safer work environment.




Water plays a key role in the cooling and heating of
commercial buildings

COOLING TOWERS Water also is used in many industrial cooling and heating
BOILERS processes

Water is heated and cooled using and



WATER TREATMENT
BASICS

During the hydrological cycle, water picks up impurities that
can result in scale, corrosion and microbial fouling in cooling

towers and boilers

Water treatment is used to tie up these impurities so they do
not cause issues in cooling towers and boilers



WATER TREATMENT
BASICS

IMPURITIES

SCALE — can cause equipment to run less efficiently
CORROSION - can cause failed equipment and piping

MICROBIAL FOULING — can also cause equipment to run less
efficiently and can allow exposure to bacteria like Legionella



DOES THIS
MATTER?

YES!!I

Scale as thin as a credit card can result in a
12% increase in energy usage

* Microbial fouling can be as much as a 25%
increase in energy usage



CURRENT WATER
TREATMENT PAIN
POINTS

Traditional water treatment products are a hazardous liquid with a pH
of 14

Usually comes in a 55-gallon, 500-pound drum
Potential of a hazardous spill

Risk of injury or caustic burn



Mechanical rooms are usually tight spaces
Drums clutter the space

Drums cause issues due to the tight space
Hazardous Spills

LIQUID INSTALLATION
PICTURES



What Makes
BLUE OCERAN

Different?

* Water treatment in a solid,
concentrated form

* Four 1-gallon jugs weighing less
than 50 pounds takes the place
of a 55-gallon, 500-pound drum
of hazardous liquid chemistry

* Helps with all 3 pillars of
sustainability: PEOPLE, PLANET,
and PROFIT




PEOPLE

Safer Handling
Safer Transport

Safer Storage




PLANET

Carbon Emissions Reduction
100% Recyclable Packaging

Water Savings




PROFIT

Reduced Liability

,% | ' .5
(“.}l i
\&

Shipping Savings
Reduced Storage Space




Easily installed on wall

Frees up valuable floor space

Neater, less cluttered mechanical room

Install dissolvers above pumps to maintain prime

BLUE OCEAN

INSTALLATION PICTURES



Improving All SAFER
3 PILLARS of SUSTAINABLE
SUSTAINABILITY PROFIT
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Where Are You On MAYBE YOU’VE COMPLETED:

* Energy Efficiency (LED)
Your . .
 Waste Reduction (Recycling)

SUSTAINABILITY * Renewables (Solar/Wind)
JOURNEY * NOW WHAT?




Have You Thought About
Your
WATER TREATMENT
PROGRAM

ENERGY EFFICIENCY - A reliable water treatment program keeps this
equipment running efficiently

WATER SAVINGS — Allows water to be used an optimal number of
times and eliminates the need to triple rinse drums



Have You Thought About
Your
WATER TREATMENT
PROGRAM REDUCE WASTE

CARBON EMISSIONS



HAZARDOUS!

(pH of 14)

SO0 Pounds

(takes 25x more fuel to deliver)

Destined for Landfill

(packaging not easily recycled)

Water Waster

{over LO galions of water needed
for rinsing for proper disposal)

Expensive to Ship

(approximately £x more than shipping
equivalent amount of BLUE OCEAN)

Non-Hazardous

(neutral pH)

<50 Pounds

(making it easier to handle)

A DANGER | = 100% Recyclable Packaging

(can be placed in with traditional recycling collections)

Sodium
droxide|

No Triple Rinsing

(easily recycled)

Shipping Savings

(can ship reguiar UPS of Fedex with no special accomedations)

SOLIDS vs. LIQUIDS



BLUE OCERAN

Come See Us To Find Out

HOW WE CAN HELP www.BlueOceanSolids.com
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What might you
Do Differently

in the
Post Pandemic Era?




Architects
Mechanical Consultants
Building Owners
Mechanical Contractors

............ How will you build mechanical
systems differently?



Focus Has Shifted from
“Building Health” to “Occupant Wellness”

ASHRAE SAYS:

- Bring In More Fresh Air
Increase Filtration Effectiveness
- Control Relative Humidity

- Consider Additional Level of Air Cleaning
eeeeennnesC@nN It be done?




..... At the same time, you are being asked for:
Sustainable Buildings

Energy Efficiency/Net Zero Designs
Carbon Neutral / Decarbonization
or, Electrification
............ Is there a conflict going on
here?

Challenges



The “Bring in More Outside Air”
Challenge

Challenge #1

More Outside Air = More Carbon
Emissions & Cost

1.

results in higher emissions & more cost

Challenge #2

Outside Air is not Always “Fresh”

Larger and more expensive HVAC
systems

Higher energy use and carbon
emissions

Increased operating costs

What if the outside air is polluted?

“The future of really good indoor air quality is goingto be
alternatives to ventilation, so we don’t have to rely on outside
air for everything.”

= Prpf. Wi[!iam,thanejth, Past ASHRAE President

——



.....a Shift in focus

Building Ventilation

(Historically)

Volume Fresh Air = Bldg FT3 * #Occupants



Building Ventilation

(a better way in the Future)

contaminants being
flushed out of space -

with “fresh dir” (but adding

in contaminants already in the “fresh
air”)

the amount of
contaminants -
in the space

contaminants
being emitted -
into the space

Technologies are available

More OA

Supply Air
supply cfm supply

Remains Constant

Occupied Space Occupied Space




The “Increase Filtration Effectivenes: "

Challenge

Challenge #1 Challenge #2

Can your equipment handle it? Operational Cost

Not as easy as it sounds

Technologies are available to improve your existing filter’s

effectiveness




The “Risk”
Challenge

Challenge #1 Challenge #2

Prove It Show Me

Be Ready
Ventilation Effectiveness
IAQ Monitoring
ASHRAE Guidelines and Local Codes

Dashboards, Sensors and Meters are available to monitor and
prove




The Message

...t your Company, Client, Building Owner, Tenant comes to
you with.......

"| want you to meet all these new criteria and help me remain
sustainable, green, energy efficient, reduce carbon footprint
and electrify my building”

It is a big challenge — But, there are products and technologies
available in the marketplace today that can help
there may be ways to fund these projects aside from your

typical CAP-X Budget




CUSTOMER: Arlington Public Schaols

CHALLENMNGES: Providing the best-in-class indoor air
quality for students and optimizing building energy
Consumption

SOLUTION: 3 enVerid HLR modules were installed to
scrub for all indoor contaminants, reduce ventilation
load, and provide best-in-class indoor air quality

RESULTS:
+  $304,680 cost savings over 20 years

+ 137488 kWh in annual energy savings resulting in
$15,234 in annual energy cost savings

& + 112-ton reduction in peak cooling load
+ Best-in-class indoor air quality resulting in CO,
levels around 800 ppm {15% improvement
relative to typical schools)
EMNIGINEER: ChTA
SALES REPRESENTATIVES: HAVTECH

LOCATION: Arlington, WA

DEPLOYED: 2019

o —

SQUARE FOOTAGE: 110,000 ft*

enVerid Snapshot

Alice West Fleet School

Largest Net Zero Energy School in the U.S. Achieves Excellent Indoor Air Quality

© 9

LEED Points Ventilation Energy
(KWhAyr)
80
o 208,000
No HLR With HLR No HLR With HLR
LEED Gold to $ 305k utility bill
LEED Platinum rating lifetime savings

i

Metric Tons

147

No HLR

COZN r.

50

With HLR

Reduced 97 metric
tons CO, annually

_enVerid

Energy savings. Air quality.




Case Study: Thoroughgood Elementary School (VA)

PROJECT GOALS

* LEED Gold certification
* Improved indoor air quality
+ Peak cooling and heating load reduction

Project Details

Location Virginia Beach, VA
Owner Viriginia Beach City Public Schools
Contractor Conrad Brothers
MEP exp.
Year Installed 2020
Project Type New Construction
Floor Area 91,913 ft?
HLR Modules 6 Rooftop & 1 Indoor
LEED/WELL LEED Gold




Case Study: Thoroughgood — Outside Air & Indoor Air Quality

The design reduced outside air requirements by 43% from Indoor air contaminant levels were measured in 6 locations and
17,755 CFM to 10,052 CFM remained well below LEED limits

Outside Air (CFM) E Average
Contaminant (ug/m3) Concentration
(ug/m3)
20

6,775

Formaldehyde

Total Volatile Organic

16

4,505

4,019
Compounds (TVOC) 0L 2k
2,800
2ol ' . 800 ppm
2,033 1,800 1,900 Carbon Dioxide _ 569 ppm
1,175 (VRP equivalent)
]

MAU-1 ERV-1 ERV-2 RTU-2 RTU-3

T o T Indoor formaldehyde and particulate mater levels were

recorded at concentrations below outdoor “fresh” air.

The project demonstrated that the technology can be used to provide superior
indoor air quality with much less outside air.
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Case Study: Thoroughgood — Project Outcomes

e % d

LEED Points Peak Cooling Load Ventilation Energy Carbon Footprint
(tons) (kWh/yr)
131 137,488 57
90,439

ﬁ - ’
No HLR With HLR No HLR With HLR No HLR With HLR No HLR With HLR
From LEED Silver to $60Kk first cost savings $100k utility bill Reduced 42 metric
LEED Gold rating on new HVAC system lifetime savings tons CO, annually

These outcomes were achieved while maintaining indoor air quality well below LEED limits
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The Message

...t your Company, Client, Building Owner, Tenant comes to
you with.......

"| want you to meet all these new criteria and help me remain
sustainable, green, energy efficient, reduce carbon footprint
and electrify my building”

It is a big challenge — But, there are products and technologies
available in the marketplace today that can help
there may be ways to fund these projects aside from your

typical CAP-X Budget
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What is the Green Cincinnati Plan? 22

A community action plan which presents a

comprehensive set of recommendations to

advance the sustainability, equity, Sustainability
and resilience of our city.

A plan which builds a pathway to reach:
* 50% emissions reduction by 2030
* 100% carbon neutrality by 2050

The 2023 plan builds upon the Green Cincinnati Plan developed in 2018.



Cincinnati in a Changing Climate

Cincinnati will change
* Hotter

» Wetter overall with periods of
drought

 More extreme weather

How the Future Climate of Ohio
Compares to Current Climates Elsewhere

by
w
- iy



LATE AFTERNOON TEMPERATURE

Rural Suburban Commercial Downtown Urban Park Suburban Rural
Residential Residential Residential  Farmland



GREEN CINCINNATI PLAN

. — GREEN CINCINNATI PLAN

—— =

CLIMATE PROTECTION ACTION PLAN
The Green Cincinnatl Plan

Ve

Office of Envitonmental Quality

2018 Green Cincinnati Plan

CINCINNAT \‘

2008 2013 2018

- Mayor’s motion July 2017 called for updated plan, including:
- Carbon reduction goal: 80x50 — 80% emissions reductions by 2050

- Renewable Energy: 100% by 2035
.- Steering Committee of organizational leaders to guide process
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s sy Cincinnati Carbon Emissions 2006-2017
9.00E+06
i 5.8 MV
mt CO2e
7.00E+06 I E . .
M Cincinnati GHG Annual Emissions
6.00E+06 Emissions
@ ——Reduction Target - 0
§ 5.00E+06 3 7 o 8 /0
S emissions reduction
g oo since 2006
;g 3.00E+06
o 19.3
mt CO2e per
1.00E+06 \ Cincinnati resident yearly
e libon Mediom {prg Term (4.8 mt is global average)

0.00E+00

2005 2010 2015 2020 2025 2030 2085 2040 2045 2050 2055



Community Visioning / Input Streams

Frontline

Community
Sessions .
Public Input Coﬁé'i‘gee
Focus Area Green
Subcommittee Umbrella
Gatherings Benchmarking

2023
Steering Green Mayoral and

Council

Committee Cincinnati Priorities

Plan

Y'g

)






2023GCP Pillars

Sustainability




SUSTAINABILITY  net zero
opportunity
systems thinking

community-driven

breathe Cg N
+ o)
¥ 5
@
O\ future ' e =
QO <
~ economy mana%eme | 9_)..

lasting aterials

attainable



EQUITY



RESILIENCE



city of

onemi®iC  GREEN CINCINNATI PLAN

SUSTAINABILITY

NATURAL SYSTEMS RESILIENCE TRANSPORTATION WASTE

80 Strategies to reduce carbon emissions 800/0 by 2050 :
Sustainability. Equity. Resilience.
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Sanyog Rathod Flequer Vera Rob McCracken

S”bCSC’OTé"e';;(geﬁfha" Equity Liaison Support Staff

Sustai C City of Cincinnati
SRS e Office of Environment

& Sustainability (OES)



Buildings & Energy Sub-committee - Vision N\

:

Adoption of 100% renewable energy sources
by 2050 resulting in net zero buildings that
contribute to the health and resiliency of all
our city.




Buildings & Energy Sub-committee - Goals

Grid
Optimization

Smart-Grid
demand response

for all buildings by
2050

=
§

P
' k]

Building
Optimization

Carbon neutrality
of all buildings by
2050

-

= T

Electrification of
Buildings

100%
electrification of all
buildings by 2050

L/
&

)

Renewable
Energy

100% renewable
energy source for

all buildings by
2050



N\
Key Themes of Input i

We received over 350 recommendations from the community through the GCP
Kick-off meeting in May, online survey responses, and in-person meetings.

Many recommendations had similar themes. The most common themes are:

* Increasing renewable energy production and modernizing the grid

* Enacting building performance standards to decrease energy use

* Encouraging energy efficiency improvements that result in high performing
buildings

* Reducing energy burden in low-income communities

We have 50 unique recommendations and need your input to prioritize them!



Buildings & Energy Focus Area L

The Team:

)

Sanyog Rathod
B&E Focus Area Chair
Sol Design

Flequer Vera
Equity Liaison
Sustainergy

Rob McCracken
OES Support Staff

The Place: The People:
McKie Rec Center 50+ participants




GCP What Now?

. Distill the information collected tonight
. Revise the vision and strategies
. |ldentify priority actions

+ Begin to draft goals
- Present these at the next meeting for feedback

Next meeting:
Monday, October 10
6:00-7:30 PM

Price Hill Library

270 Purcell Ave

N\

ﬁ



Green Cincinnati Plan
Focus Area Meetings Schedule

Join us! Provide your input during this last round of meetings as we work to form the 2023 Green

Cincinnati Plan, Help us prioritize approaches and actions as we move forward into the next phase

in development of the plan. Your contributions are essential right now, as they provide necessary
support for our efforts of building a more sustainable, equitable, and resilient Cincinnati for all!

September 28, 2022
Natural 6:00-7:30 PM
Environment Civic Garden Center

2715 Reading Road | Cincinnati 45206
October 10th, 2022

ildi 6:00-7:30 PM
Buildings & Energy Price Hill Library
970 Purcell Avenue | Cincinnati 45205

October 11th, 2022
6:00-7:30 PM

Price Hill Library

970 Purcell Avenue | Cincinnati 45205

October 12th, 2022

6:00-7:30 PM

Zero Waste Price Hill Library
970 Purcell Avenue | Cincinnati 45205

October 13th, 2022

Food 6:00-8:00 PM

Civic Garden Center
2715 Reading Road | Cincinnati 45206 :

October 18th, 2022

6:00-8:00 PM

Resilience Civic Garden Center
2715 Reading Road | Cinci ti 45206

K October 19th, 2022

Advocacy, Education, 6:00-7:30 PM
& Outreach Civic Garden Center

2715 Reading Road | Cincinnati 45206

Mobility

For further information about the GCP, to learn
about other ways that you can contribute, and
so much more...please visit our website:
www.greencincinnatiplan.org

~= CINCINNATI C f_\ GROUNDWORK Green Umbrella

=" Ohlio River Valley REGIONAL SUSTAINABILITY ALLIANCE



Cincinnati
Recycling &

C Y Our Mission & Goal
e To change how people think about
“things” and to provide a place where
almost anything can be recycled or
reused.

e To help mitigate the effects of
climate change by increasing
recycling, reuse, and landfill diversion
rates in the Greater Cincinnati area.

www.cincinnatirecyclingandreusehub.org 513-629-9040 www.facebook.com/CintiRRH
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Cincinnati

orrcines Our Story

In 2020, the Hub was created as resource to bring
together existing, independent recycling and reuse
efforts across Cincinnati.

From 2008 to 2019, these organizations collected a total
of 465 tons of recyclable materials.

ZeroLandfill Cincinnati
Mount St. Joseph University’s Sustainability Committee’s Community Electronic Recycling Days
Mount St. Joseph University’s Sustainability Committee’s Beyond the Bin collections

@) @) @) @)

Pleasant Ridge Montessori’'s TerraCycle Program

www.cincinnatirecyclingandreusehub.org ° 513-629-9040 ° www.facebook.com/CintiRRH
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Cincinnati

=ty Items We Accept

www.cincinnatirecyclingandreusehub.org 513-629-9040 www.facebook.com/CintiRRH
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Cincinnati
Recycling &
. Reuse Hub

www.cincinnatirecyclingandreusehub.org ® 513-629-9040 ® www.facebook.com/CintiRRH
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Cincinnati
Recycling &
. Reuse Hub

Currently, almost 1.8 million tons of waste
o to the Rumpke landfill in Colerain
ownship each year. Alimost a third of that is
potentially recyclable material.

www.cincinnatirecyclingandreusehub.org ® 513-629-9040 ® www.facebook.com/CintiRRH
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Cincinnati

Recycling & ® ®
CTvbgthA Partner Organizations
.
Ronald McDonald DRESS FORSUCCESS®
House _Charitiey Going Places. Going Strong.

« Greater Cincinnati

NEW LIFE m

FURNITURE BANK

ARCHITECTURAL

FOUNDATION
OF CINCINNATI

The Hub strives to help other non- y ‘
profit organizations be more o'Wg

effective, by providing them with Matthew - _U)Mlmsmes 0 AR ;@%

ohio alleycat resource

free resources to help them better  S— o Frn

. : PR __5"'33%;:-.
fulfill their own missions. % puvce g0 ES G
SOULS

(6 . RECYCLE
c.wcgard_enCenter Various food pantries ~ FORCE

www.cincinnatirecyclingandreusehub.org ® 513-629-9040 ® www.facebook.com/CintiRRH
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Cincinnati

Clonidiny Partner Organizations

T4 DRESSFORSUCCESS®
Matthew’ r—;\ )JL @ Going Places. Going Strong.

:’)-) Ministries gotsneal{el'S? S gcl-)fjiés}

A Sneaker Recycling Organization

www.cincinnatirecyclingandreusehub.org ® 513-629-9040 ® www.facebook.com/CintiRRH
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Cincinnati

@ rocycings Items for Reuse

www.cincinnatirecyclingandreusehub.org ® 513-629-9040 ® www.facebook.com/CintiRRH
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Cincinnati

CYaniie What We Take For Free

e Egg cartons e Colored pencils e Hand tools
Footwear - :

o Plastics #2-7 and flexible e Crayons e Foil-lined packaging (pouches,
plastic e Dried markers/pens bags, wrappers, etc.)

e Styrofoam e Empty glue sticks e Medical supplies & items

e Office supplies e Corks e Packing materials: styrofoam

e Plant p.ots Seni peanuts, air pillows, bubble

e Wrapping paper and party ¢ behim wrap, foam sheets)
supplies e Eye Glasses

e Prescription bottles

www.cincinnatirecyclingandreusehub.org 513-629-9040 www.facebook.com/CintiRRH
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Cincinnati
Recycling &

@ Reuse Hub Items for Reuse

ZeroLandfill items

carpet squares

tile (glass, acrylic, ceramic)
wood flooring samples
fabric swatches and bolts
pavers

misc. design materials

www.cincinnatirecyclingandreusehub.org ® 513-629-9040 www.facebook.com/CintiRRH
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Cincinnati

CYaniie What We Take For Free

TerraCycle
_ . e Swiffer e Razors
e Kroger flexible packaging e Dried pens, highlighters, e Garnier
o el f:qr.e markers and glue sticks e Babybel
o Crecllllt/glft cards e Popsockets *See our website for
curts Bees e Brita complete list of brands.
® Drink pouches e Pumps, spray triggers
e Sgueeze pouches

o

TERRACYCLE

www.cincinnatirecyclingandreusehub.org 513-629-9040 www.facebook.com/CintiRRH
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Cincinnati

CYaniie What We Take For a Fee

e Tires e Electronic media:
e Batteries o CDs/DVDs, VHS tapes, cassette/8-track
e Car seats (plastic part only) tqpes, record albums & S|.ngles, floppy
_ - discs, memory cards & sticks, PC software,
e Light bulbs & lighting game cartridges, cases and covers for all
ballasts of the above
e Electronics *fee list can be found on our website

e Smoke detectors

www.cincinnatirecyclingandreusehub.org 513-629-9040 www.facebook.com/CintiRRH
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Cincinnati

CYosthiia Fulfilling Our

Education

e Website

e Social media via Facebook, Twitter, Instagram
e Email

e Phone

e Promoting other organizations

e Tours of our facility

www.cincinnatirecyclingandreusehub.org 513-629-9040 www.facebook.com/CintiRRH
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Cincinnati

© 52312'1?&& I m Pu Ct (since April 2021)

Over 144 tons of items sent for recycllng or reuse,
iIncluding: g

e 73 tons of electronics

e 18 tons of plastic

e 5 tons of Styrofoam

e 2 tons shipped to TerraCycle

e 3tons of shoes

e 29 tons of items taken at ZeroLandfill events

e 1042 pounds of denim

www.cincinnatirecyclingandreusehub.org 513-629-9040 www.facebook.com/CintiRRH
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Cincinnati
Recycling &

©revtcrich How You Can Help

e Volunteer for one of our events or during our regular operating hours
sign up here: https://bit.ly/CRRHvolunteer

e Bring items to us for recycling or reuse
o Hours: Thursdays 12-6; Saturdays 10-2

e Make a monetary donation

e Help spread the word about what we're doing:
o Word of mouth
o Social media

o Help connect us to potential sponsors or donors

www.cincinnatirecyclingandreusehub.org 513-629-9040 www.facebook.com/CintiRRH
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Cincinnati

CYIRAeH N How We Are Funded

CRRH Funding
Generous donors like YOU

Corporate Donations

Grants Program Fees

Sponsorships

Recycling Fees

Individual Donors

Grants

e

. Other Programs (Terracycle)

We are a volunteer run organization
with four part time employees.

www.cincinnatirecyclingandreusehub.org 513-629-9040 www.facebook.com/CintiRRH
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. . . ® ®
e VisitUs

. Reuse Hub 911 Evans Street Cincinnati, OH 45204

PARKING '
& soT

-

www.cincinnatirecyclingandreusehub.org 513-629-9040 www.facebook.com/CintiRRH
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Cincinnati

Yortbenly The Warehouse
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www.cincinnatirecyclingandreusehub.org 513-629-9040 www.facebook.com/CintiRRH
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Cincinnati
Recycling &
. Reuse Hub

Colleen McSwiggin, Managing Director and Recycler-in-Chief
Email: crrh.managingdirector@gmail.com

General email: cintirecyclingandreusehub@gmail.com
Phone: 513-629-9040

Website: www.cincinnatirecyclingandreusehub.org
Volunteer:

¢ CintiRRH

¥ @CintiRrh

@) cintirecyclingreusehub

] Cincinnati Recycling & Reuse Hub
® cintirecyclingandreusehub

www.cincinnatirecyclingandreusehub.org 513-629-9040 www.facebook.com/CintiRRH
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https://www.instagram.com/cintirecyclingreusehub/
https://www.linkedin.com/company/cincinnati-recycling-and-reuse-hub/
http://www.pinterest.com/cintirecyclingandreusehub
http://www.cincinnatirecyclingandreusehub.org/

Cincinnati

Recycling & Thank You!
@® Reuse Hub

www.cincinnatirecyclingandreusehub.org 513-629-9040 www.facebook.com/CintiRRH
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2022 REBUILD CONFERENCE

Wednesday, October 5, 2022

Jeff Raser, AlA
Cincinnati Urban Design and Architecture Studio

CNU-32 in Cincinnati
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Sustainable Solutions

Building science has never been better.
Building efficiency never more prevalent.

CERTIFIED SILVER PLATINUM
40-49 points 50-59 points 80+ points

Marine (C) Dry(B) Wet (A)

Zone 7

Zone 6

Zone 5

9

USGBC, NIST




Sustainable Solutions?

Google Earth, USGBC







Sprawl Sucks

Anywhere America, disconnected,

segregated uses, traffic congestion, pollution,
unsafe.

Unworthy.

«v(
s {E CE FAMILY,
SIDE IALg;

Hit by a vehicle traveling at

Hit by a vehicle traveling at

Hit by a vehicle traveling at

only 1 out of 10 pedestrians survives.

Peds.org




Even with green building solutions sprawl still sucks.
In the United States, Buildings and Transportation combined

account for 62% of all carbon emissions.

Even if every new building is GREEN, it’s not enough.

Typical subdivision
single-family home with
three cars averaging

20 MPG driving 31,000
miles a year.
SUBURBAN

30 percent more
energy-efficient single-
family home with three
cars averaging 30 MPG.
GREEN SUBURB
= —————

Townhome with two
cars driving 15,500
Vehicle Miles Traveled
(VMT)/year.
COMPACT

Energy-efficient
townhome with
two cars averaging
30 MPG

GREEN COMPA
_ ——

Condo with cne car
averaging 20 MPG
driving 10,000
miles a year.
URBAN

Energy-efficient

condo with one car

averaging 30 MPG.

GREEN URBAN
T —

—
In Million British Thermal Units (MBTU)/year
Transportation carbon includes oil refining as
well as vehicle consumption.

In MBTU/year
The household buiiding energy numbers account for source
(or input) energy. All figures represent national averages.

TREND SPRAWL WITH GREEN TECHNOLOGY & RENEWABLES.
Green Sprawl

The total urbanized land
in the U.S. is 95,000
square miles, Trend/
sprawl would increase
it 38 percent.

LAND CONSUMPTION

The proportion of housing
types shown s the end
result of adding 60 million
new housing units to the
existing stock.

MIX OF HOUSING
[ 4

U.S. CARBON EMISSIONS

Water consumption

per home is affected

by yard size and the
efficiency of appliances.

WATER CONSUMPTION

40,000

GALLONS

Building energy Is Impacted
by home type as well as
design standards. The aver-
age townhome demand is
75 percent of a single family,
an apartment about half.

BUILDING ENERGY

Cost shown is just for new local
roads and utilties and does nol
include new freeways, sewage
treatment plants, waterworks, or
power generators.

INFRASTRUCTURE
COST PER HOUSEHOLD

32% BUILDINGS
30% TRANSPORTATION

]62%

29% INDUSTRY
9% AGRICULTURE/WASTE
0% DEFORESTATION

Source: EPA

GLOBAL CARBON EMISSIONS

17% BUILDINGS
137%

20% TRANSPORTATION
26% INDUSTRY

19% AGRICULTURE/WASTE
18% DEFORESTATION

Source: World Resources Institute

USEPA; Peter Calthorpe



We Had Great Cities

Walkable , mixed-use urbanism for 1000’s
of years, here and abroad.




We feel in love with the idea of

freedom — as brought to us through the
car.

Promises and policies followed.

Y
siff L

i

Life Magazine, Jethro Soudant, Affordable Housing Institute, General Electric, Electrical Merchandising



Sprawl Sucks

This led to craziness.

TxDOT

’

Google Earth




The focus of resources on suburbs led to
the depletion of urban areas.

University of Cincinnati, Google Earth



Culprits... ...and Solvers

Real estate developers
Politicians

Architects

Planners

Real estate agents
Lenders

Consumers
Policy-makers
Retailers
Transportation businesses
Traffic engineers



Sustainable Growth

We're going to grow but we
must grow wisely
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Our cities needed to

so wisely.
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Sustainable Growth

But the rules were against us.

Table 2 Improvement Requirements by Type of Street Serving Residential Subdivisions

Minimum
Minimum Lot Width
Number Sidewalks Front | OffStroot | Required | Minimum
of Rignt. | Pavement | and | Along Street | OnStrect | Yard | Paming St | Pavement
Type of Street Served MW!/ Width (1) | Gutter Parking | Depth (ft) | Required Setback | Thickness
i)
Gourts -Gaad end T
L] {9) [}
100 1a)
Gheside | oneside (0] G| @ @
‘one side none. S0 [dspsces(e) | 100 [t]
T 0] 7 |
%0 | Aepeces(el | 1000 0]
[ @) @
% 100 [r)
[ yese] | both sices (6] | one-side [0} i), -
ot ses (6] 5[ dspaces 100 @
i 50 0 & study repared by e SUDIMIGETS

Engineor, projecting type of veficies using the stieel ant raffic volumes and approved by the Planning Commssian's duy
representative

Mk waper applcati soingorirance aents
idewalks may be permitied cn of the street, providing the minimum frant yard derth s 50 feet and tre (ot width s 100 feet
When subolvisions are dtsonzd o provide pedesiran walkways 10 the fear of ke of i cther 10oasons cihe han along the sueet. fe
may waive sdevialks akng the sireets. I the case whee lccal streets serving less
Tron 25 i, st oy bs permmeu on one side of e street
Shouiders and side ditches m:

ca

o be permiied and designed in accorcance with these raguiations (See Appends: C) provided the minimum
o madea e T 0 WXt 1 100 1 he M it of ey 1 ETessed oy 10 eet excert for caector srees
o straets shal however, f permited, tapan
e rruwmm o sheat CARIG Samoas 564 5 13 ol 1y o & e g St 996 $0008 P YA ot R o egress (o 3 public
th st va ancthe
[ ¥ the Kenfucky Degartment of Trarsportation
& Mt povemart BTG or Payto Gamart conrels ans socril sarceel sras 0o cenignas 1 sscorurcs Wi Tabkee 3 and 8

respective’y.
Inthe case where local sireets serving less tran 25 lats, the minimum lot wicth shall be as per the appicable zoning Crdrnance requiremerts

SUBDIVISION
REGULATIONS

CAMPBELL COUNTY k2
COMMONWEALTH OF KENTUCKY

Adopted by:
Campbell County Fiscal Court
Ordinance No. 9-11-82

Issued by
CAMPBELL COUNTY AND MUNICIPAL PLANNING AND ZONING COMMISSION

discouraged. Local street intersections with arterial streets shall be discouraged. wherever
practical

Frontage Roads: y be dak o od sitécial
et 0 provide esess b o akon uch et

6. Alleys: Where alleys are to be provided (e.£.. in the case of certain commercial
development), they shall be designed to provide only secondary access.

D Steet Rights-of-Way

1. Widths and grades of new streets: Street right-of-way widths and grades shall conform to

the following minimum requirements
TABLE 1 - STREET RIGHTS.OF WAY WIDTH AND GRADE REQUIREMENTS
TYPE OF STREET MINIMUM GRADES BY
RIGHT-OF-WAY PERCENT
i (%)
(INFEET) *** MAX MIN.

ARTERIAL ¥ 3 ¥
COLLECTOR 60 10 05
SUBCOLLECTOR 0 12 08
LOCAL
(INCLUDING CUL-DE-SACS)****

Residential 0 12 08

Commercial and

Industrial Areas 60 10 08
COURTS 40 12 08
FRONTAGE ROAD - -~ -
ALLEYS 20 10 0s

Asterial streets shall be based on current design standards and other pertinent requirements of the
Kentucky Department of Transporiation and the official Compreliensive Plan, as adopled.
Requirements will vary for a frontage road depending on whether the street would serve as a
Loca, Sbcalecto cr olleco typ et 1 8 h would e desgned i ccondnce it he
respective requirements
Exteptas ey be permiied i “Table 3 of hese regulatons
Descending centerline grades approaching the terminus of a cul-de-sac shall be reduced within a

f fous (4) per is made by the plaming

hat a steeper grade will

for vehicles entering ascending driveways.

2. Existing Streets: Existing rights - of - way (Le.. public or private) and widths shall be
determined from existing deeds or lots of record and other staftes or agencies
establishing such widths. Subdivisions platted along existing streets shall dedicate
additional right-of-way. if necessary. to meet the minitmum street widh requirements set

forth in Section 6.0, Subsection D (1) of these regulations. Such dedication shall be in
accordance with the following

=g =l

Fure #4.5

TABLE 2¢C

SIGHT DISTANCE FOR VEHICLES EXITING FROM ACCESS POINTS
(refer to Table 2A)

Access Drive
(Drvewsy or Straet Intersaction

DL = Safe Sight Distance DR = Safe Sight Distance
el -

To The Left To The Right

LEFT TURN SIGHT DISTANCE FOR VEHICLES ENTERING ACCESS POINTS
(refer to Table 2B)

Access Point
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Sustainable Growth

Charter of the New Urbanism

PREAMBLE

The Congress for the New Urbanism views disinvestment in central cities, the spread of placeless sprawl, increasing separation by race
and income, environmental deterioration, loss of agricultural lands and wilderness, and the erosion of society’s built heritage as one
interrelated community-building challenge.

We stand for the restoration of existing urban centers and towns within coherent metropolitan regions, the reconfiguration of sprawling
suburbs into communities of real neighborhoods and diverse districts, the conservation of natural environments, and the preservation of
our built legacy.

We advocate the restructuring of public policy and development practices to support the following principles: neighborhoods should be
diverse in use and population; communities should be designed for the pedestrian and transit as well as the car; cities and towns should
be shaped by physically defined and universally accessible public spaces and community institutions; urban places should be framed by
architecture and landscape design that celebrate local history, climate, ecology, and building practice.

We recognize that physical solutions by themselves will not solve social and economic problems, but neither can economic vitality,
community stability, and environmental health be sustained without a coherent and supportive physical framework.

We represent a broad-based citizenry, composed of public and private sector leaders, community activists, and multidisciplinary
professionals. We are committed to reestablishing the relationship between the art of building and the making of community, through
citizen-based participatory planning and design.

We dedicate ourselves to reclaiming our homes, blocks, streets, parks, neighborhoods, districts, towns, cities, regions, and environment.

PRINCIPLES OF THE CHARTER

The Region: Metropolis, City and Town Neighborhood, District and Corridor The Block, Street and Building
1. The metropolitan region is the fundamental economic unit 10. The Neighborhood, District and Corridor are essential elements 19. Urban architecture should define streets and public spaces
2. Metropolitan regions are formed by natural boundaries 11. Neighborhoods to be compact, pedestrian-friendly & mixed use 20. each architectural project should be linked to its surroundings
3. The metropolis has a fragile relationship with its landscape 12. Many activities of daily living should be within walking distance 21. Design of streets and buildings should reinforce safe environments
4. Infill growth within the edges of the metropolis 13. Broad range of housing types 22. Accommodate vehicles while respecting pedestrians and places
5. New Development should integrate with existing urban patterns 14. Transit corridors can organize and revitalize urban centers 23. Streets and squares should be safe, comfortable and interesting
6. Development should respect historical precedents 15. Appropriate uses and densities should be clustered at transit stops ~ 24. Architecture & landscape should be indigenous
7. Cities should have a broad spectrum of uses and housing 16. Civic, institutional and commercial uses should be embedded 25. Civic buildings and spaces should have important sites
8. Supportive framework of transportation alternatives for the region 17. Graphic urban design codes to be employed 26. Buildings should give occupants clear sense of weather and time
9. Cities within regions should cooperate and share resources 18. A range of park sizes and characters should be well distributed 27. Historic structures and landscapes should be preserved

CNU
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CNU analyzed issues and rebuilt
codes & standards
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National Association of City Transportation Officials

INTERSECTIONS OF MAJOR AND MINOR STREETS

RECOMMENDATIONS

Evaluate intersection volumes to
ensure that there are sufficient gaps

in traffic for an unsignalized, marked
crossing. Look at the overall traffic
network to balance permeability while
minimizing cut-through traffic.

Do not restrict bicycle or pedestrian
crossings of major roads, even if
warrants are not met.

Use raised crossings and curb

extensions to limit turning speeds
from the major to the minor street.
Raised crossings increase visibility and
the potential for a vehicle to yield to
a crossing pedestrian. When crossing a
minor street, a raised cycle track can
be carried through an intersection and
be combined with a raised crosswalk
to clarify and accentuate priority.

Urban Street Design Guide

If a signal is used, shorten cycle

lengths and coordinate signal
timing to ensure routine gaps in traffic.
Otherwise, pedestrians may try to
cross on ared signal with a gap in the
vehicle platoons. Long, unsignalized
corridors may require the installation
of all-way stop signs.

Minimize turning speeds from the

major to the minor street. Design
so that drivers on the major street yield
to people in the crosswalk and cycle
track. Ensure that drivers on the minor
street can turn onto or cross the major
street without excessive delay (either
caused by signals or traffic). Bollards
at legal turns keep turning drivers of f
the crosswalk and reduce crashes with
pedestrians.

National Association of City Transportation Officials

Dover Kohl & Assoc.; SmartCode, Placemakers, NACTO

Stripe crosswalks at unsignal-

ized crossings and critically
evaluate whether or not pedestrians
may benefit from enhanced crossing
treatments, such as safety islands,
high-visibility signage, actuated
beacons, or full signalization.
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To build sustainable places worthy of pride
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The Congress for the New Urbanism
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An Immersive Congress in Cincinnati




An Immersive Congress in Cincinnati

CNU-32
Cincinnati

May, 2024
Avondale Green Hills Madisonville
Bellevue Glendale Mariemont
Clifton Hyde Park Mount Adams
College Hill Loveland Newport
Columbia Tusculum Northside South Fairmount
Covington Norwood Walnut Hills
Dayton Oakley West End
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