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Credit(s) earned on completion of This course is registered with AIA CES
this course will be reported to AIA for continuing professional

CES for AIA members. Certificates of education. As such, it does not
Completion for both AIA members include content that may be deemed
and non-AlA members are available  or construed to be an approval or
upon request. endorsement by the AIA of any

material of construction or any
method or manner of

handling, using, distributing, or
dealing in any material or product.

Questions related to specific materials, methods, and
services will be addressed at the conclusion of this
presentation.
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Course
Description

Although climate has always been a key consideration for the design,
construction, and operation of buildings, many professionals assume that
future weather conditions will be similar to what was experienced in the past.
Increased exposure to climate-related hazards like Hurricane Sandy and
‘Snowvember’ will require practitioners in New York State to reevaluate their
standard practices. Changing climate conditions, including increases in
temperature and precipitation, may increase the likelihood of climate hazard
events including hurricanes and tropical storms, flooding, severe storms, winter
storms, wildfire, sea level rise, heat waves, and pest infestations. Increasing the
resilience of buildings in New York State can reduce the negative impacts of
these hazards.

This course is approved by the AIA for 1 LU | HSW.
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Learning
Objectives

At the end of the this course, participants will be able to:

1. Understand the role of neighborhood flood protection, building flood protection,
building systems flood protection, building foundations, green infrastructure, gray
infrastructure, roof covering, roof drainage, neighborhood fire protection, and
building fire protection when developing climate resilience strategies during project
planning and design in New York State.

2. Explain climate resilience strategy implementation beyond the physical application
of a material, technique, or technology; including planning, occupant health, safety
and welfare, costing, and the development of standards, operations, and
maintenance.

3. Utilize the information in this course as a tool to assist in the implementation of the
covered climate resilience strategies during project planning and design.

4. Understand that all those involved with the building sector, including owners and
operators, policy makers, planners, architects, and engineers should play a role in

the implementation of climate resilience.
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Presentation Notes
A few items:�
Please keep your microphone or telephone on mute during the webinar to eliminate background noise.
Please hold questions you have to the end, or use the WebEx chat feature to ask questions. We will try to get to questions asked during the presentation as we go along.
We will be sending in the course attendance information to the AIA. There is no quiz to earn credit for this class. To this end, please make sure that you are logged in individually.
Finally, this is the first of six webinars in the series. The next session, on climate hazards, is this coming Thursday at noon.
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Presentation Notes
A few items:�
Please keep your microphone or telephone on mute during the webinar to eliminate background noise.
Please hold questions you have to the end, or use the WebEx chat feature to ask questions. We will try to get to questions asked during the presentation as we go along.
We will be sending in the course attendance information to the AIA. There is no quiz to earn credit for this class. To this end, please make sure that you are logged in individually.
Finally, this is the third of six webinars in the series. The next session, on climate adaptation strategies for buildings, is this coming Thursday at noon. Please note that the Thursday webinar is a two part webinar.
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Flood Protect|on

PROTECTING BUILDINGS DURING FLOOD EVENTS

LOCATION

—
Tropical Storm Lee

In 2011, New York State was struck
by two major storm events within a
week.

In the last week of August,
Hurricane Irene made landfall in
New York State, affecting ClimAID
Regions 2, 3, 4, and 5. Then on
September 2, the remnants of
Tropical Storm Lee dropped nearly
a foot of rain in the Southern Tier
(CHmAID Region 3). The storms
were the second-largest natural
disaster in the history of the State,
with FEMA awarding more than
$1.5 billion in publie assistance and

HAZARDS

DESCRIPTION

Respondmg to Climate Change in New York State srates that New York wil
changing patterns of g the risk of flooding

events ﬂate\mde To r@spond to this growing concern, it is critical to break

* and approach building flood resilience
with ;meemptwe measures. With the State facing an increased likelihood of
inundation, high-velocity flows, erosion, and damage from floating debris,
tactics such as flood resistant building materials® and flood barriers can help to
improve resilience.

The USGS explains the effect jing * including changes
of land use, the removal of vegetation, and increased runoff from man-made
drainage networks and how they can increase the chances of flood events in
urban areas. According to the Centers for Disease Control and Prevention, flood
waters can instigate issues with electrical services and mold s which can be

Iy in urban areas. Und these impacts will help
drive unprovemems to building flood protection in all regions of New York State.

OWNERS AND OPERATORS

There are multiple FEMA documents that owners and operators can use to
nmpmve hu.ﬂdmg flood protection. For example the Homeowner's Guide to

explains how h can impl building flood protection
tactics, including elevating the home, installing flood barriers, and wet flood
pmoﬁhg, A.dd.llmna] mfmmatmu can be found in FEMA's gmde to Reducing
Flood Risk to That Cannot Be Elevated.”

In 2012, Superstorm Sandy proved that flood zone delineations do not always
show the true extent of areas exposed to flooding. As a result, the Superstorm
Sandy Recovery Advisories from FEMA explain the need to prepare for floods
above the base flood elevation® to reduce damage during fl events. Owners
can use this d , as well as the l-lmne Builder’s Gmde to

over 33,000 residents
for individual assistance. Since 1955,
‘NYS expenanmd 42 flood-i relﬁted

ial Disaster D

Coastal Construction, for guidance on the
buildings? during coastal flooding events. Chapters 14 and 15™ in anume 1 of
FEMA's Coastal Construction Manual provide information on maintaining and

r ing buildings for flood protection based on damage analysis of previous
storms. FEMA recommends all owners and ocﬂlpams should prepare for
flooding hazards by purchasing

22

Hospital Flood Protection

Dry flood mitigation measures keep
critical facilities operational during
major storm events.

Our Lady of Lourdes Hospital®?
suffered over $20 million in losses
when the Susquehanna River
flooded in the summer of 2006.
With funding from FEMA, the
hospital constructed a flood wall
around the hospital. In September
2011 following Tropical Storm Lee,
the flood wall was tested when the
Susquehanna River flooded once
again and devastated many parts of
Binghamton, NY. The hospital was
able to remain fully operational. The
flood wall cost approximately $7
‘million and was built over a period
of five years

NYCCSC RESOURCES

ea Leve] Rise and Coastal Fl
impacts from sea level rise.

future peak flows.

POLICYMAKERS AND PLANNERS

Policy makers and planners can learn from prevmus events what type af d.\mag
flood events can cause. Aﬁel‘ Superstnnn Sandy
Task Forces ded new legisl to the New York
City Building Codes that can help limit the spmﬂd of dnmnge when the next
major event oceurs. Communities taking part in the National Flood Insurance
Program’s Community Rating System® can assess risks and improve flood
hazard preparedness by understanding and making improvements to the things
that make their buildings vulnerable.

According to the DEC,” flood recovery efforts should include the implementation
of resilience strategies that reduce the likelihood of damage caused by future
events, The EPA and FEMA released a document entitled Planning for Flood
Recovery and Long-Term Resilience in Vermont's to discuss policy and planning
suggestions for flood disaster resilience. This document could be useful for
neighboring areas in New York State, including those in CimAID Regions 5 and
7. FEMA also completed a Mitigation Assessment Team Report after Superstorm

| Sandy* that documents building failures and suggests how flood-prone areas

can adapt and The failures identified in this d can help policy
makers and planners understand what to do and what not do when rebuilding
damaged buildings.

ARCHITECTS AND ENGINEERS

After Superstorm Sandy, changes were made to the New York City Building
Code, specifically under Appendix G Flood-Resistant Construction.” These
changes modified standards dealing with backflow prevention, healthcare
facilities, survey data and flood maps, cabling and fuel oil storage, and flood
barriers in order to ensure safety, resilience, and limited damage during
future flooding events. To help guide the design of flood resilient buildings,
FEMA released the Floodproofing Non-Residential Buildings®® document as
a comprehensive guide to flood proofing emshhg buildings. Designers should
be aware of the between the in the National Flood
Insurance Program and the current Nemr York State Bulldmg Code, whr.ch
references the -

)

FEMA's Technical Bulletin 2*° for buildings located in special flood hazard areas
provides information on flood resistant materials that correspond with NFIP
requirements. Other technical bulletins from FEMA provide information on
other strategies * including wet flood proofing, below-grade parking, breakaway
walls, and metal connector details. The New York City Planning Department
Retrofitting Buildings for Flood Risks™ guide contains a comprehensive analysis
of retrofit options based on building type and use for buildings in the New York
City flood plain. Strategies from this document can be used in other flood-prone
areas within New York State.

ewer:* A mapping tool that allows users to visualize potential

:% A tool to help visualize water level changes in the Great Lakes.

Lake Level Viewer: United States Great Lakes:”
3. Fufure Flow Explorer:* Application of flood regression and climate change scenarios to explore estimates of
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major event oceurs. Communities taking part in the National Flood Insurance

E’_" - . Dry flood mitigation measures keep
< 3 4 critical facilities operational during

; . major storm events .
L : g Fuoerinis Eosnaniis Ratics Beiba san o staks sl b ool

PROTECTING BUILDINGS DURING FLOOD EVENTS

hazard preparedness by understanding and making improvements to the things
that make their buildings vulnerable.

——

According to the DEC,” flood recovery efforts should include the implementation
" of resilience strategies that reduce the likelihood of damage caused by future

" events. The EPA and FEMA released a document entitled Planning for Flood
Recovery and Long-Term Resilience in Vermont's to discuss policy and planning
suggestions for flood disaster resilience. This document could be useful for
neighboring areas in New York State, including those in CimAID Regions 5 and
FEMA also completed a Mitigation Assessment Team Report after Superstorm
Sandy* that documents building failures and suggests how flood-prone areas
can adapt and overcome. The failures identified in this document can help policy
SEALEVELS TROPICAL STORMS Potable Water Sysiems Our Lady of des Hospital® makers and ;)L‘Emu s understand what to do and what not do when rebuilding
suffered over $20 million inlosses ~ damaged buildings.
when the Susquehanna River

LOCATION HAZARDS RELATED STRATEGIES

Neighborhood Flood Protection
= Building Systems Flood Protection
Building Foundations

Roof Drainage
FLOODING RISING HURRICANES / Building Operations

LOCATION HAZARDS RELATED STRATEGIES

?’ Neighborhood Flood Protection
‘- Building Systems Flood Protection
Building Foundations

Roof Drainage
FLOODING RISING HURRICANES / Building Operations

IEII m SiEnEE RIS SR Potable Water Systems

September 2, the remnants of tactics, including elevating the home, installing flood barriers, and wet flood
Tropical Storm Lee dropped nearly proofing. Additional information can be found in FEMA's guide to Reducing
a foot of rain in the Southern Tier Flood Risk to Residential Buildings That Cannot Be Elevated.

(CHmAID Region 3). The storms
were the second-largest natural
disaster in the history of the State,”
with FEMA awarding more than

$1.5 billion in public assistance and
over 33,000 residents registering

In 2012, Superstorm Sandy proved that flood zone delineations do not always
show the true extent of areas exposed to flooding. As a result, the Superstorm
Sandy Recovery Advisories from FEMA explain the need to prepare for floods NYCCSC RESOURCES
above the base flood elevation® to reduce damage during flooding events. Owners
and operators can use this doeument, as well as the Home Builder’s Guide to

for individual assistance. Since 1055,  C025tal Contotas f‘:" guidance on lproviig ”‘1 ek fol Lo of residential 1. Sea Level Rise and Coastal Flooding Impact Viewer;* A mapping tool that allows users to visualize potential
NYS experienced 42 flood-related buildings® during coastal flooding events. Chapters 14 and 15* in Volume II of impacts from sea level rise.
S FEMA's Coastal Construction Manual provide information on maintaining and 2. Lake Level Viewer: United States Great Lakes:™ A tool to help visualize water level changes in the Great Lakes.

Presidential Disaster Declarations.

retrofitting buildings for flood protection based on damage analysis of previous 3. Future Flow Explorer:* Application of flood regression and climate change scenarios to explore estimates of
storms. FEMA recommends all owners and occupants should prepare for future peak flows.
flooding hazards by purchasing flood insurance.®
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‘Neighborhood
Fire Protection .~

LIMITING THE SPREAD OF A DAMAGING HAZARD

LOCATION HAZARDS RELATED STRATEGIES

Emergency Management
Building Fire Protection
Neighborhood Development

Building Operations
WILDFIRE HEAT
WAVES

Rajkovich, Nicholas B., Michael E. Tuzzo, Nathaniel Heckman, Krista Macy, Elizabeth Gilman, Martha Bohm, and Harlee-Rae
Tanner. 2018. Climate Resilience Strategies for Buildings in New York State. NYSERDA, Albany, New York.



Weather: higher temperatures, lower

/ humidity, and swift winds increase the
likelihood of ignition and the difficulty of
control

Structural Density: the closer homes are, the
easier it is for flames to spread between them

Vegetation: living and dead trees, bushes,
and grasses, with grasses burning more
quickly and less intensely than trees; crown

fires move much quicker than grass fires /\

elichiy adali o by ki Adod

A
RPN Slope: hot gases rise in front of the fire,

preheating the vegetation up-slope, and

causing grass fires to move four times faster
Fuel: vegetation and structure are the two main and flames to reach two times higher than on
fuel types on the wildland/urban interface level ground

Adapted from: New York State Division of Homeland Security and Emergency Services. 2014. NYS Standard Multi-Hazard
Mitigation Plan (State Mitigation Plan) 2014. http://www.dhses.ny.gov/recovery/mitigation/plan.cfm
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Presentation Notes
Neighborhood fire awareness and safety are guided by resources like this, and by organizations like the Fire Adapted Communities Learning Network. This organization helps communities understand their unique sensitivities and the impacts of wildfires. 


Extended Zone:

30-100" from home

Goals:

- Interrupt fire path

- Keep flames smaller

- Keep flames on the
ground

- Minimum of 12’
between tree tops
(30-60')

- Minimum of &'
between tree tops
(60-100')

Intermediate Zone:

5-30’ from home

Goals:

- Careful landscaping

- Create breaks to
decrease fire
behavior

- Minimum of 18’
between tree tops

Immediate Zone:
0-5’ from home

Goals:

- Non-combustible
area

- Move any flammable
materials away
from exterior wall
(i.e. mulch, plants,
gte.)

- Start with house,
then move to
landscaping

Intermediate: 5-30' —7

Extended: 30'-100' ——

Adapted from: Firewise Communities. 2016. “Home & Landscape.”
http://www.firewise.org/wildfire-preparedness/be-firewise/home-and-landscape.aspx
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Presentation Notes
Protecting neighborhoods from wildfires begins at the individual property level, where fire-safe decisions can be made in landscape design and building maintenance. Firewise Communities is a resilient design organization that provides tips and tools to help owners and operators protect their neighborhoods from fire through the effective use of landscape design and maintenance. 




Vision: safely and effectively extinguish fire when needed; use fire where
allowable; manage our natural resources; and as a nation, live with fire.

Goals
Restore and maintain Fire-adapted Wildfire response
landscapes communities
‘ Challenges ‘

Adapted from: Wildland Fire Leadership Council. 2014. “The National Strategy: The Final Phase in the Development of the
National Cohesive Wildland Fire Management Strategy.”

https://www.forestsandrangelands.gov/ strategy/documents/strategy/CSPhasellINationalStrategyApr2014.pdf


Presenter
Presentation Notes
The National Cohesive Wildland Fire Management Strategy prepared by the Wildland Fire Leadership Council outlines a nationwide effort to make meaningful progress towards resilient landscapes, fire-adapted communities, and safe and effective wildfire responses. This document can help guide local fire-safety plans that provide region-specific mitigation strategies. 





Bundlng Fire Prtctlo

REDUCING BUILDING EXPOSURE AND SENSITIVITY TO FIRE """
e r ““\ s

LOCATION HAZARDS RELATED STRATEGIES

1 Windows

3 Emergency Management

12 Roof Drainage

13 Neighborhood Fire Protection

WILDFIRE HEAT 22 Building Operations
WAVES

Rajkovich, Nicholas B., Michael E. Tuzzo, Nathaniel Heckman, Krista Macy, Elizabeth Gilman, Martha Bohm, and Harlee-Rae
Tanner. 2018. Climate Resilience Strategies for Buildings in New York State. NYSERDA, Albany, New York.



Before a Wildfire

Know:

kel L

Practice:

smmunication with family

tar waathar rannre

During a Wildfire

Evacuate:
-5 P’s:
S People,
2. Prescriptions
3. Papers
4. Personal needs
2. Priceless items
If trapped in home:
- Call 911
- Fill sinks and tubs with water
- Stay inside and away from
outside walls and windows
If trapped in a vehicle:
- Call 911
- Stay away from fuel sources
- Find a rocky area, a road, or
a water source,

,
s
’
[

After a Wildfire
Property:

- Use caution when entering a
burned area

- Avoid smoldering surfaces

- Check attic for smoke/flames

- Wear leather gloves and
thick soled shoes

- Look for and mark ash pits,
smoldering debris, and live
embers

- Check/wet down roof/gutters

Insurance:
- Photograph all damage

Adapted from: Federal Emergency Management Agency. 2013. “How to Prepare for a Wildfire.” https://www.fema.gov/media-
library-data/1409003859391-0e8ad1ed42c129f11fbc23d008d1ee85/how_to_prepare_ wildfire_033014_508.pdf
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Presentation Notes
Additional fire protection guides include FEMA’s How to Prepare for a Wildfire document, which selects fire-protection strategies based on the successes and failures in previous disasters. 


1

Prepare at Home

- Install smoke alarms
on every floor, in
every bedroom, and
outside every
sleeping area

- Test alarms once a
month

- Develop a family
escape plan

Adapted from: American Red Cross. 2016. “Prevent Home Fires.”

2

Teach Fire Safety in
Schools

- Teach kids about
personal and family
preparedness

- Teach kids about
local hazards

- Help kids
understand coping
skills

3

Volunteer
Volunteers make up
90% of disaster relief

workers.

- Help install smoke
alarms

- Teach fire safety
practices to
communities

- Help others in the
aftermath of fires or
other disasters

4

Donate
Donations allow
volunteers to help
people in both the
prevention and relief
of disasters.

- Install fire alarms in
low income or at risk
communities

- Provide food and
aid to fire victims

- Provide courses on
fire safety for
communities

http://www.redcross.org/get-help/ prepare-for-emergencies/types-of-emergencies/fire/prevent-home-fire
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Presentation Notes
The American Red Cross provides information that can be used to educate New York State residents on the importance of fire safety and how to respond in the event of a fire. The NFPA also has a guide that can be used as the basis for community-wide fire escape planning.


Fasci

Gutter

Exterior wall
cladding

Embers and hot
gases from fire

Consider designing buildings with no overhangs to reduce the opportunity for entrapment of
hot gases or embers. Use a fire-resistant material for fascia, such as fire retardant-treated
lumber or fiber-cement board.

Adapted from: Federal Emergency Management Agency. 2008. “Home Builder’s Guide to Construction in Wildfire Zones.”
http://www.fema.gov/media-library-data/20130726-1652-20490-4085/fema_p_737.pdf



Presenter
Presentation Notes
Building fire protection begins with the design and construction of a building that protects those inside. FEMA’s Home Builder’s Guide to Construction in Wildfire Zones serves as a reliable guide for design considerations of residential homes by breaking down fire-protection tactics that can be applied to roofs, walls, openings, decks, and exterior landscaping.
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Insulation gy, .

IMPROVING THERMAL PERFORMANCE IN THE BUILDING ENVELOPE '

3 o= .

e e e S SR

LOCATION HAZARDS RELATED STRATEGIES

Windows

Roof Coverings

Urban Heat Island
Building Ventilation
WINTER Passive Building Systems
RHORMS Active Building Systems

Rajkovich, Nicholas B., Michael E. Tuzzo, Nathaniel Heckman, Krista Macy, Elizabeth Gilman, Martha Bohm, and Harlee-Rae
Tanner. 2018. Climate Resilience Strategies for Buildings in New York State. NYSERDA, Albany, New York.



Consumption
by End Use

[l Air Conditioning
[l Water Heating

B Appliances,
Electronics,

-, 43% _— 56%  Lighting

[]Space Heating

Main Heating Fuel Used Cooling Equipment Used

100% 100%

80% - 80% -

60% - 60% - : DNone
6% [ ]Other/None AT
’ W Fuel Oi . W Window/Wall

20% - - [ Electricity 20% - Units Only

[l Natural Gas 0% [l Central Air
° Conditioning

0%

Adapted from: U.S. Energy Information Administration. “Household Energy Use in New York.”
http://www. eia.gov/consumption/residential/reports/2009/state_briefs/pdf/NY.pdf
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Presentation Notes
This strategy is intended to help maintain comfortable interior temperatures as climate change increases the likelihood of extreme temperatures. Both high and low exterior temperatures increase demands on active building systems that maintain comfortable temperatures. The U.S. Energy Information Administration reports that homes in New York State already consume 15% more energy than the national average when using active building systems. 


Estimated Annual Utility
Bill Savings for a Typical
Home

B Heating/Cooling: 18%

[} Heating/Cooling: 16%
g g

B Heating/Cooling: 17%

Adapted from: Energy Star. “Methodology for Estimating Energy Savings from Cost-Effective Air Sealing and Insulating.”
https://www.energystar. gov/index.cfm?c=home_sealing.hm_improvement_methodology
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Presentation Notes
 The US EPA Energy Star program concludes that New York State homeowners can save an average of 17.35% on heating and cooling costs after air sealing and insulation improvements. 


9 People under the age of 4 and over the Heat Waves result

@ N f age of 65 are at the greatest risk during In an increase of
0. HUW heat waves. emergency room

visits for health
Issues such as

Along with preexisting or a susceptibilit )
J P g.0or g P v acute renal failure,

to health issues, isolation impacts

wellness during extreme heat conditions. diabetes,

25% of the general population and 32% cardiovascular

of the elderly population live alone. disease, and
electrolyte
imbalance.

Half of the people who live below the
poverty line live without air conditioning.

Lower income areas tend to have an
increased crime rate. A fear of crime
drives people to keep windows and doors
.ﬂ closed at all times, limiting ventilation.

Adapted from: Institute of Medicine. 2011. Climate Change, the Indoor Environment, and Health.
https://www.nap.edu/read/13115/ chapter/9
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Presentation Notes
Increasing temperatures and precipitation increase the vulnerability of certain populations that live in homes that are not equipped to handle the anticipated changes in climate. 


Structural Insulated Panels (SIPs)

Whole-Room Air

Infiltration, ORNL Testing

Lower cfm = Higher comfort
+ Lower energy cost

120 126¢fm
90
60
30
HOcfm
4°SIP 4@

Whole-Wall R-Value

15
14 13.7

11

10

9.8 96

4" SIP 2x4@24" 2x4@ 24" 2x4 @ 24" 2x4 @ 16"

(Quality

(Typical

Installation) Installation)

Adapted from: Structural Insulated Panel Association. 2016. “Sustainable Building with SIPs.”
http://www. sips.org/green-building/green-building-with-sips

S|Bs;

Foam (EPS) and
Oriented Strand
Board (OSB)

Less energy and
raw materials used
in SIP production

OSB: production
utilizes 85-90% of
log and made from
underutilized and
less expensive
wood species

EPS: consists
mostly of air, only
2% plastic and
takes 24% less
energy to produce
than fiberglass
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Presentation Notes
Structural insulated panels are building systems that provide wall assemblies with continuous insulation for new building construction. This effective and efficient pre-fabricated building system eliminates physical gaps in construction that would otherwise serve as entry points for air and moisture in wall and roof assemblies. 

Secondary Source:

Photo by Michael Bacchler, NREL 30903






Nelghborhood
Development

STRENGTHENING COMMUNITIES THROUGH CLIMATE ADAPTATION

LOCATION HAZARDS RELATED STRATEGIES

Emergency Management
Neighborhood Flood Protection
Gray Infrastructure

Neighborhood Fire Protection

WAVES STORMS

Potable Water Systems

Rajkovich, Nicholas B., Michael E. Tuzzo, Nathaniel Heckman, Krista Macy, Elizabeth Gilman, Martha Bohm, and Harlee-Rae
Tanner. 2018. Climate Resilience Strategies for Buildings in New York State. NYSERDA, Albany, New York.



Whole Community Principles

1 Understand and meet the real needs of the whole community

- Every community has unique and diverse needs
- Get to know the community well in order to understand

its needs and motivations

2 Engage and empower all parts of the community

- A more engaged community will lead to a stronger local
capacity to handle any hazard or threat

- All community members will be part of the emergency
management team

3 Strengthen the existing positive community attributes

- Provide support for institutions, assets, and networks that
already work for the community’s betterment

Whole Community
Strategic Themes

. Understand community

complexity

. Recognize community

capabilities and needs

. Foster relationships with

community leaders

. Build and maintain

partnerships

. Empower local action

. Leverage and strengthen

social infrastructure,
networks, and assets

Adapted from: Federal Emergency Management Agency. 2011. “A Whole Community Approach to Emergency Management:
Principles, Themes, and Pathways for Action.” https://www.fema.gov/media-library/ assets/documents/23781
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Presentation Notes
FEMA considers the whole community a necessary part of resilient neighborhood development. In this view, preparedness is a shared responsibility that must be based on an understanding of the community’s complexity and empower local action. 


When deciding on landscape features, consider the following:

3. How much water does it need to survive?

4. Will this amount exceed expected precipitation rates?

5. Will this new green space provide a habitat for native
species?

"')\ 6. Will pesticides be necessary to support the green
/

\. space?

Green infrastructure
Is 25% of total urban
space.

Private lawns and
gardens make up
50% of this total.

Landscaping
decisions have an
impact on the
environment. Choices
can either be an
asset to ecosystems
or a cause of their
destruction.

Adapted from: Scyphers, S.B., and S.B. Lerman. 2014. “Residential Landscapes, Environmental Sustainability and Climate
Change.” https://lwww.researchgate.net/publication/269573735_Residential_Landscapes_Environmental_Sustainability_and__

Climate_Change
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Presentation Notes
Homeowners can initiate climate change resilience and adaptation efforts through individual management of privately owned green spaces, which can collectively alter climate, pollution, stormwater mitigation, and biodiversity. 


Neighborhood Plans must include policies which guarantee improvement and
attention to climate change mitigation and adaptation.

Plans should have the goal of creating low carbon neighborhoods through the implementation of
measures such as renewable energy, efficient energy, and sustainable transport. By building and
developing for the future, the plans will benefit the climate and local environment.

Improve Empower Improve Benefit Improve Address Reduce
Health the Quality of Local Resilience Climate Energy Bills

Community Life Economy Change

Improve air Build Improve Redlice Reduce Meet ethical Increase

quality community public amount of exposure to and legal energy
owned spaces money increasing duties efficiency of

Improve renewable leaving area  energy homes

cycling + energy Protect via energy prices

walking base green space  bills

work

Adapted from: Center for Sustainable Energy. 2016. “Low Carbon Neighbourhood Planning.”
https://www.cse.org.uk/downloads/reports-and-publications/policy/community-energy/energy-advice/planning/ renewables/low-

carbon-neighbourhood-planning-guidebook.pdf



Presenter
Presentation Notes
Low-carbon neighborhood planning can help improve resilience by reducing greenhouse gas emissions and the demand on grid utilities that can fail during climate hazard events. The Centre for Sustainable Energy released a guidebook to planning low-carbon neighborhoods that addresses sustainability and resilience in transportation, energy, climate, and ecology. 


Condition A: Modest loss of functionality following event Condition B: Increased vulnerability to hazards

- Well maintained - Degradation of functionality
- Good design and mitigation projects - Deterioration in the physical system
- Improved level of functionality before event - Lack of adequate maintenance
|
N IHazard Event
A |
- .
== 71

B

Functionality

Time to Recovery

Adapted from: National Institute of Standards and Technology. 2016. Community Resilience Planning Guide for Building and
Infrastructure Systems: Volume I. https://www.nist.gov/sites/default/files/ community-resilience-planning-guide-volume-1_0.pdf



Presenter
Presentation Notes
NIST and the Technology Engineering Laboratory developed the Community Resilience Planning Guide for Building and Infrastructure Systems. Volume 1 of the guide discusses developing a planning process around community resilience.
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Urban Heat Island i <=
REDUCING THE EFFECTS OF EXTREME HEAT IN AN URBAN SETTING -~
- W

L
i

LOCATION HAZARDS RELATED STRATEGIES

Emergency Management
Green Infrastructure
Roof Covering

Insulation

HEAT SEVERE PEST Neighborhood Development
WAVES STORMS INFESTATION Building Ventilation

Rajkovich, Nicholas B., Michael E. Tuzzo, Nathaniel Heckman, Krista Macy, Elizabeth Gilman, Martha Bohm, and Harlee-Rae
Tanner. 2018. Climate Resilience Strategies for Buildings in New York State. NYSERDA, Albany, New York.



Surface Temperature (Day)
Air Temperature (Day)
Surface Temperature (Night)
Air Temperature (Night)

Rural Suburban Pd Industrial Urban Downtown Urban Park Suburban Rural
Residential Residential

Adapted from: U.S. Environmental Protection Agency. 2008. Reducing Urban Heat Islands: Compendium of Strategies.
. https://www.epa.gov/sites/production/ files/2014-06/documents/basicscompendium.pdf



Presenter
Presentation Notes
In a phenomenon known as the urban heat island effect, non-reflective surfaces including roads and dark colored roofs absorb heat and make urban areas hotter than neighboring rural areas by as much as 1.8 to 5.4 degrees Fahrenheit during the day, and by as much as 22 degrees Fahrenheit during the evening. 


30% evapotranspiration 40% evapotranspiration

Ny
‘.‘

10% runoff
10% shallow 5% deep 25% shallow¢ /J, 25% deep

infiltration infiltration infiltration infiltration

Trees and vegetation provide shade, which lowers surface temperatures.
Evapotranspiration lowers air temperatures by releasing water into the air and dissipating ambient heat.

Urban areas generally are made up of 75-100% impervious surface area, meaning there is less surface
moisture available for evapotranspiration.

Adapted from: U.S. Environmental Protection Agency. 2008. Reducing Urban Heat Islands: Compendium of Strategies.
. https://www.epa.gov/sites/production/ files/2014-06/documents/basicscompendium.pdf



Presenter
Presentation Notes
The US EPA’s Heat Island Compendium describes urban heat island basics and provides information on resilience tactics that reduce the negative effects of heat islands, including cool roofs and tree canopy growth. 


Reflection of sunlight to reduce
so!ar gain

SN

Reflected heat

Pavement / Emitted heat \

1 1 1

Absorbed heat—Y J N
Cool pavements reflect sunlight and absorb and emit  White roofs reflect sunlight to reduce heat absorption
less heat than standard pavements. and cooling requirements.

There are many incentives, programs, and policies laid out by different organizations and levels of
government to encourage and enforce the implementation of green design, such as cool roofs, cool
pavements, and urban forestry. The incentives and programs include a variety of grant programs, monetary
awards, merit awards, educational opportunities, and monetary discounts on vegetation.

Adapted from: Town of Gilbert Planning Department. 2006. “The Use of Cool Pavements to Reduce the Urban Heat Island
Effect.” https://www.gilbertaz.gov/departments/development-services/planning-development/urban-heat-island



Presenter
Presentation Notes
Chapter 6 of the US EPA’s Heat Island Compendium can supplement this information with heat island reduction activities that can be executed at a neighborhood scale. 

Secondary Sources: 
 
U.S. Environmental Protection Agency. 2008. “Chapter 6: Heat Island Reduction Activities.” In Reducing Urban Heat Islands: Compendium of Strategies. Accessed April 4, 2018. https://www.epa.gov/sites/production/files/2017-05/documents/reducing_urban_heat_islands_ch_6.pdf.
 
U.S. Environmental Protection Agency. 2016. Heat Island Community Actions Database. EPA. Accessed April 4, 2018. https://www.epa.gov/heat-islands/heat-island-community-actions-database.
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A PASSIVE STRATEGY FOR ADAPTING TO HIGH-TEMPERATURE EVENTS

LOCATION HAZARDS RELATED STRATEGIES

Windows
Insulation
Urban Heat Island

Indoor Air Quality

HEAT FLOODING Passive Building Systems
WAVE
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&= Air leaking into house

&— Air leaking out of house
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Adapted from: National Center for Healthy Housing. “Homeowner’s Guide to Ventilation.”



Presenter
Presentation Notes
NYSERDA and the US EPA teamed up with the National Center for Healthy Housing to create the Homeowner’s Guide to Ventilation. This guide describes how properly working ventilation protects humans from harmful pollutants and gases like radon and carbon monoxide, and how it protects homes from moisture damage that could lead to rot, insect infestations, and mold growth. 


Exhaust Ventilation Supply Ventilation

Central Exhaust air outlet Central Fresh air
exhau:fa)‘\f supply fan ¥ inlet
ﬂ e 4 = Rﬁ M S == N
I /| Il
Pros: Pros:

- Simple installation
- Reduced chance of backdrafting
- Filters/dehumidifies outdoor air

- Simple installation
- Good for cold climates

Cons:

- Can let in pollutants, like radon Cons:

- Relies on air leaks - Potential for moisture problems
- Can raise heating/cooling costs when cold

- Partially relies on air leaks
- Can raise heating/cooling costs

- Possibility of backdrafts in
combustion appliances

Adapted from: U.S. Department of Energy. “Whole-House Ventilation.”
http://energy.gov/ energysaver/whole-house-ventilation

Balanced Ventilation

Room air  Exhaust air outlet
exhaust B et
ducts

N

fan
s 1
|:E‘ L ?‘j
[ difl

€=

L1 Supply

= Fresh air inlet

Pros:
- Works well in all climates

Cons:

- Higher installation costs

- Won'’t temper/remove air
moisture

- Possible increase of
heating/cooling costs



Presenter
Presentation Notes
The US DOE has explored different types of ventilation tactics that improve building performance and how they help control moisture, cool spaces, remove indoor air pollutants, and provide fresh air. 

Secondary Sources:
 
https://binged.it/2qZzsSV
 
https://binged.it/2r17beZ
 
https://binged.it/2qYqci5



Design Considerations for Passive Ventilation Cross Ventilation

- Amount of ventilation depends on design of - Don’t block space between openings

internal spaces and size/placement of openings - Don’t place openings directly opposite each
- Building should be perpendicular to summer wind

- Naturally ventilated buildings should be narrow silusy

- Windows should be operable for occupants

- Allow for adequate indoor airflow Stack Ventilation

- Consider application of clerestories and skylights

- Provide attic ventilation - Humidity and temperature induced

- (Rl lelel e R Bl RlEe s - Air flow based on difference in air density

Adapted from: Walker, A. 2014. “Natural Ventilation.”
https://www.wbdg.org/resources/naturalventilation.php.



Presenter
Presentation Notes
Designers should consider using passive ventilation as a supplement to active systems in both new and retrofit construction. To assist in this effort, NIBS discusses natural ventilation in an overview of common issues, techniques, and design considerations. 
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Adapted from: Institute of Medicine. 2011. Climate Change, the Indoor Environment, and Health.
http://nationalacademies.org/HMD/Reports/2011/Climate-Change-the- Indoor-Environment-and-Health.aspx



Presenter
Presentation Notes
Air pollutants including particulates, sulfur oxides, and ground-level ozone can be influenced by meteorological variables such as temperature and humidity. As a result, climate change plays a critical role in determining patterns of indoor air quality in all building types. 


1. Select an Indoor Air Quality (IAQ) Manager
They must:
- Understand the building’s structure and function
- Communicate with tenants, facility personnel, and building owners/representatives about |IAQ concerns

2. Review |A Q Profile and Existing Records
- Identify areas within the building that could have potential |1A Q problems and staff/occupants whose

Behavior impacts IAQ
- Understand the legal obligations of the building management/occupants in regards to |1AQ

3. Assign Staff Responsibilities/Train Staff
- Incorporate |AQ practices into daily routines of the building staff/maintenance crews
- Establish cooperation and communication between different building organizations, i.e. tenants’ office

management and building management

Adapted from: U.S. Environmental Protection Agency Office of Radiation and Indoor Air. 2015. “Managing Buildings for Good
Indoor Air Quality.” https://www.epa.gov/sites/production/files/2014-08/documents/sec_5.pdf



Presenter
Presentation Notes
For building managers, the US EPA provides a notice that emphasizes the importance of monitoring and addressing indoor air quality in all buildings. It also provides documents that give background information on what affects indoor air quality, as well as information on how to ensure that a building has good indoor air quality. 


Environmental
Protection Agency

- Tools for Schools Program
- Indoor airPLUS

- A cooperative agreement
program (2010) which
provided funding to local
governments, institutions,
and non-profit
organizations engage with
projects that aimed to
lower indoor pollutant
exposure

National Institutes of
Health

- Administers and funds
environmental health
research

- Works with EPA to support
various Children’s
Environmental Health
Research Centers

- Works with the
Department of Housing
and Urban Development
Office of Lead Hazard
Control to administer the
National Survey of Lead
and Allergens in Housing

Centers for Disease
Control and Prevention

- National Center for
Environmental Health

- Provides research funding
for topics concerning
exposure and health
issues in relation to
extreme weather events

Adapted from: Institute of Medicine. 2011. Climate Change, the Indoor Environment, and Health.
http://nationalacademies.org/HMD/Reports/2011/Climate-Change-the- Indoor-Environment-and-Health.aspx



Presenter
Presentation Notes
The Berkeley National Laboratory reviewed additional effects of climate change on indoor environmental quality and health, including increased hospitalizations for people suffering from asthma, pneumonia, and cardiovascular issues. In response to many of these negative impacts, the Institute of Medicine recommends that public policy address indoor air quality mitigation and prioritize research, regulations, and data that address the health impacts of poor indoor air quality. 


Drip edge and airgap————__ [E=

|
Self-adhering membrane

provides drain plane and
air barrier

Air gap

|
Head flashing/

Window

Pan sill flashing

Flashing 0

=i

Coping
_'Fr— Roof membrane
< T Roof drain

l/ Polyethylene film

@

—— Capillary break in the rainwater control system

Adapted from: U.S. Environmental Protection Agency. 2013. “Moisture Control Guidance for Building Design, Construction and
Maintenance.” https://www.epa.gov/sites/production/files/2014-08/documents/ moisture-control.pdf



Presenter
Presentation Notes
Mold growth is a major contributor to poor indoor air quality, yet it can be controlled through moisture control in building construction. The EPA has produced Moisture Control Guidance for Building Design, Construction and Maintenance to assist designers in making mold-resistant buildings that maintain healthy indoor air quality. 
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Windows
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Building Ventilation
HEAT WINTER HURRICANES / Indoor Air Quality
WAVES STORMS  TROPICAL STORMS Active Building Systems
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The sun can be
harnessed for
passive or active
systems, such as
heating or
daylighting.

Adapted from: Institute of Medicine. 2011. Climate Change, the Indoor Environment, and Health.
http://nationalacademies.org/HMD/Reports/2011/Climate-Change-the- Indoor-Environment-and-Health.aspx



Presenter
Presentation Notes
Optimizing site potential through ideal building orientation, prevailing wind patterns, and daylight availability can greatly impact building energy needs throughout the lifetime of the building. According to USGBC, using passive building systems has numerous benefits including reductions in heat gain, interior air temperature, peak heat demand, annual electrical energy usage and cost, and annual fossil fuel usage and cost. 


Adapted from: U.S. Department of Energy. 2016. “Passive Solar Home Design.”
http://energy.gov/energysaver/passive-solar-home-design



Presenter
Presentation Notes
The US DOE provides information on passive solar design and on the importance of properly sizing south-facing windows. The incorporation of daylighting is another way that building owners and operators can improve the passive performance of their buildings. Daylighting can be improved by adding exterior windows and by reducing the number of interior walls that block the flow of light. 

Secondary Sources:

U.S. Department of Energy. “Daylighting.” Energy Saver. Accessed April 4, 2018. https://energy.gov/energysaver/ daylighting.



Cool, fresh air
from outside

_ _ Cool, exhaust
Triple Glazed Windows: air to outside
/

N
X
h

Thermal Insulation:

Heat Recovery Ventilator:

)

Warm, stale air
from inside

Warm, fresh o
air to inside Airtightness:

Thermal-bridge-free:

.
Temperature

Adapted from: Bhasin, S., Y. Frank, and R. Yancey. 2015. “Passive NYC: A Snapshot of Low Energy Building Opportunities,
Barriers, & Resources.” https://be-exchange.org/wp-content/ uploads/2017/11/Passive_House_Briefing-5-1.pdf



Presenter
Presentation Notes
The New York State Energy Code currently references ASHRAE Standard 90.1 for commercial building energy use. However, the Passive NYC Briefing argues that this standard does not take into account other comfort factors that increase demand on active systems such as radiant temperature, air velocity, and relative humidity. Developing a better understanding of thermal comfort and increasing exposure to passive building systems through policies and programs can help reduce demand on active building systems and energy consumption. 
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Larkin Building | F. L. Wright

Woolworth Building | Cass Gilbert &)


Presenter
Presentation Notes
Incorporating daylighting into design can help reduce demands on energy systems. This type of system also helps improve passive survivability if used effectively. 
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Govermment
Services

Banking

_ Transportation
and Finance

Electric Power Communications

Emergency
Services

Banking
and Finance

Electric Power

Emergency
Services

Govermment

Services

Adapted from: Cutter, S. L., and W. Solecki. 2014. “Urban Systems, Infrastructure, and Vulnerability.”

http://nca2014.globalchange.gov/report/sectors/urban#intro-section-2

Transportation

—( Communications



Presenter
Presentation Notes
According to the NCA, intensifying storms and extreme weather events can increase stresses on infrastructure systems that energize buildings. According to NYSERDA’s ClimAID report, climate change in New York State is likely to increase precipitation and temperatures, which can lead to blackouts during heavy snowfall events and to brownouts during peak periods of active cooling. When building systems fail, occupants are exposed to dark interiors, loss of elevator operations, limited life safety service/equipment, and a lack of proper heating or cooling that threatens health and safety.  


Solar water heaters help to reduce electrical and gas consumption, allowing for a reduction in the stress put
on energy systems during extreme events.

Active solar water heating systems Passive solar water heating systems

- Direct circulation systems: water is pumped - Integral collector-storage passive systems: work
directly from collectors into the home best in freezing climates

- Indirect circulation systems: a non-freezing fluid is - Thermosyphon system: water flows when warm
pumped through collectors and then heats up the water rises and cold water sinks, it is reliable but
water that flows into the home more expensive

Batch
Hot water collector

> to house
%@ Cold water
Spigot drai
Antifreeze fluid (L supply Val@g@forrg:;d
in collector loop - Solar e (for cc \\
storage/backup climates)

only )
water heater

Flat plate
collector

Hot water
/ﬁ% to house

Pump == gl I Bypass valves Solar
e ouheztwa Cold water Storage/backup
exchanger supply water heater

Adapted from: U.S. Department of Energy. 2016. “Solar Water Heaters.”

http://energy.gov/ energysaver/solar-water-heaters



Presenter
Presentation Notes
Reducing electrical and gas consumption from active building systems can help reduce the strain on energy systems during extreme heat events. Homeowners can reduce their electrical and gas consumption by installing solar water heaters that use direct energy from the sun to provide hot water. 

Secondary Sources:

https://basc.pnnl.gov/resource-guides/anti-freeze%E2%80%93-solar-hot-water
 
http://www.chemungcountyny.gov/document_center/solar_section[1][1].pdf



Vision
Where we want to be

J|1:~§J\FW 1|

=_,»
g

d

yd
Performance Measures Mission
How we will know we have Who we are and why NM” *
accomplished our goals/priorities we are here
Goals
What we want to

Priorities
What we will do

accomplish

Additional priorities to be
identified through
partnership priority-setting
and joint planning process

Adapted from: U.S. Department of Homeland Security. 2013. “Partnering for Critical Infrastructure Security and Resilience.”
https://www.dhs.gov/sites/default/files/publications/National-Infrastructure-Protection- Plan-2013-508.pdf



Presenter
Presentation Notes
The US DHS released the NIPP 2013: Partnering for Critical Infrastructural Security and Resilience as a national plan to guide the management of critical infrastructure that is at risk of damage from climate hazard events. 


Passive Survivability calls for design to allow continued livability without power,
fuel, and/or water for an extended period of time.

Cooling Load: Maintain Temperature: Ventilation:

- Orient buildings on EW axis - Ensure well sealed and - Incorporate passive

- Minimize windows on E and highly insulated envelopes ventilation without fans or
W sides - Incorporate thermal mass with fans powered by solar

- Use reflective roofs energy or batteries

- Incorporate built and - Include operable windows
vegetative shading - Include solar chimneys
techniques

Lighting: Water:

- Incorporate daylighting
strategies: skylights,
clerestory windows

- Store drinking water
- Collect/store rainwater

(non-potable uses)
- Ensure proper glazing: high Food: / - Use low-flow or
visual light transmittance, _ Store food that doesn't composting toilets
low SHGC require cooking - Use low-flow
- Store stoves and fuel showerheads

Adapted from: Brennan, T. 2010. “The Impact of Increasing Severe Weather Events on Shelter.”
https://www.epa.gov/sites/production/files/2015-09/documents/terry_brennan_0.pdf



Presenter
Presentation Notes
If power outages do occur, it is important for a building to be able to maintain passive survivability without the assistance of active building systems. Techniques for increasing passive survivability include providing water, backup sanitary services, alternative lighting sources, and non-mechanical ventilation. Architects and engineers should place more emphasis on learning how their building will perform without power, and on incorporating passive techniques into design. 
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IMPROVING EFFICIENCY IN BUILDING MAINTENANCE AND PERFORMANCE

LOCATION HAZARDS RELATED STRATEGIES
Redundant Building Systems

Building Systems Flood Protection
q Building Fire Protection
Indoor Air Quality
HEAT HURRICANES / WINTER Active Building Systems
WAVES TROPICAL STORMS  STORMS
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Climate Resilience Strategies for Buildings in New York State. NYSERDA, Albany, New York.



Collect Data

- Site survey

- Personnel
Interviews

- Maintenance
philosophy

- As-bulilt drawings

- Specifications

- Submittals
file/lvendor
data

- Finishes/materials
list

- COBIE data/
CMMS/CAFM
files

- Completion/test
and balance
reports

Operating
Procedures

- Systems overview

- Theory of
operation

- Operating
procedures

Maintenance
Program

- Analyze data

- ldentify preventive
maintenance (PM)
requirements

- Identify corrective
maintenance (CM)
requirements

PM

- Procedures/intervals

- Personnel
scheduling
- Logs
—> - Cost tracking
- Spares control
- Inventory control
- Historical feedback
- Data input-COBIE

CM

- Level of repair
- Task and skills

analysis

LS - supportability

(reliability and
maintainability)

- Troubleshooting/fault

analysis

Adapted from: Hunt, G. 2015. “Comprehensive Facility Operation & Maintenance Manual.”
https://www.wbdg.org/om/om_manual.php

Deliverables

- O+M manual

- COBIE/
CMMS/CAFM

- Training
materials

- Electronic
formats



Presenter
Presentation Notes
Resilient building operations and maintenance can be supported by the adoption of a comprehensive facility operations and maintenance manual and a life-cycle cost analysis that assesses the total cost of owning and operating a facility. Both of these strategies can help identify sustainable and resilient practices that reduce cost and dependency in building systems. 


Sustainable buildings
require proper and
sustainable operation
and maintenance, taking
into consideration the
health, safety, comfort,
productivity, and actions
of the occupants.

Building systems should be
easy to maintain.

Operation and maintenance
workers should be a part of
the design/construction
process.

The plan, program, and
practices should include:

- Training occupants and staff in
sustainable practices

- Using efficient and eco-friendly
cleaning products

- Reducing waste production

- Performing regular energy
audits

- Updating to higher efficiency
equipment and durable

materials

Computerized Maintenance
Management System (CMMS)

- Schedules and records operation
and maintenance of equipment

- Records, manages, and
communicates on a daily basis

- Collects data used to assess
operational effectiveness

- Optimizes resources
- Keeps maintenance inventory,

provides feedback information, and
reduces costs through efficiency

Adapted from: WBDG Sustainable Committee. 2015. “Optimize Operational and Maintenance Practices.”
https://www.wbdg.org/design/optimize_ om.php



Presenter
Presentation Notes
Optimized operational and maintenance practices, including staff training and automated systems, are a critical component of building climate resilience. NIBS recommends computerized maintenance management systems as a way for managers to optimize operational resources and ensure that systems run at peak performance without surprise failures. 

Secondary Sources:

Sapp, D. 2015. “Computerized Maintenance Management Systems (CMMS).” National Institute of Building Sciences. Whole Buildings Design Guide. Accessed April 4, 2018. https://www.wbdg.org/om/cmms.php


Operation and Maintenance of Safe
Rooms

The purpose of a safe room is to provide
life-safety protection during both the warning
period and entire duration of the event.

Safe rooms are usually considered as either:
- A community or a private safe room

- A stand-alone or an internal safe room

- Multi-use or single-use safe room

A safe room’s operation and maintenance
plan should:

- Be specific to the intended occupant group

- Provide emergency provisions and safety
supplies

- Provide security by controlling movement in
and out of space

- Account for all occupants after an event

- Provide regular maintenance to the room to
ensure its readiness for emergencies

- Keep an inventory checklist and schedule

Adapted from: Federal Emergency Management Agency. 2015. “Safe Rooms for Tornadoes and Hurricanes.”
http://www.fema.gov/media-library-data/1467990808182-0272256cba8a35a4e8c35eeff53dd547/fema_p361_ July2016_508.pdf


Presenter
Presentation Notes
FEMA provides information on operations and maintenance plans for community safe rooms in Chapter A4 of Safe Rooms for Tornadoes and Hurricanes, which can be used to develop policy and response emergency response protocols. 

Secondary Sources:

FEMA/Elissa Jun
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PROTECTING WATER FROM WASTEFUL USE AND CONTAMINATION
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WAVES TROPICAL STORMS

Reclaimed Water Systems
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1. Coagulation and Flocculation

Positively charged chemicals are added to the water
to neutralize negatively charged particles/dirt within
the water. The particles and chemicals bind together,
creating larger particles, or floc.

2. Sedimentation
Floc is heavier than water, causing it to settle at the
bottom of the water supply.

3. Filtration

The now clear water passes through filters with
different compositions and pore sizes, such as sand,
gravel, and charcoal. This process removes dissolved
particles like dust, bacteria, and chemicals.

4. Disinfection

A disinfectant, like chlorine, might be added to kill any
parasites, bacteria, or viruses that may remain in the 4
water.

5. Storage

Adapted from: Centers for Disease Control and Prevention. 2015. “Water Treatment.”
http://www.cdc.gov/healthywater/drinking/public/water_treatment.html



Presenter
Presentation Notes
The Centers for Disease Control and Prevention explain that drinking water in the United States must undergo an extensive treatment process to remove particulates, parasites, bacteria, and chemicals before consumption. 


Conserving Water...

as a Building Owner or Developer as a Home Owner or Occupant

- Use high efficiency fixtures and water conserving - Take short showers (save 5-7 gallons/minute)
cooling towers - Install water-saving toilets, showerheads, and

- Eliminate leaks faucets

- Use water and air economizers and off-peak - Turn off water while shaving, washing hands, and
cooling to save water and energy brushing teeth (save 2-3 gallons/minute)

- Improve water quality by installing a storm water - Throw toilet paper/trash in wastebasket, not in toilet
settling pond, kitchen grease-traps, eliminate - Repair leaky faucets (save 15-20 gallons/minute)
garbage disposals, and eliminate lead-bearing - Only run dishwashers and washing machines when
products full

- Recover graywater for on-site use - Turn water off when washing dishes or fill sink/basin

- Consider living machines - Don't rinse sidewalks and driveways with hose

- Don't overwater plants or lawn

gy LS

O

Adapted from: WBDG Sustainable Committee. 2015. “Protect and Conserve Water.”
https://www.wbdg.org/design/conserve_water.php



Presenter
Presentation Notes
Homeowners and building operators can reduce drought vulnerabilities by protecting and conserving water through the use of efficient fixtures that reduce water consumption in buildings. Due to its high cost and energy use, potable water should be used only for necessities. The New York City Department of Environmental Protection encourages conservation actions, such as running a dishwasher only when it is full, and discourages wasteful uses, such as lawn irrigation and washing sidewalks, in order to protect the potable water supply. 

Secondary Sources:

New York City Environmental Protection. 2016. “Dos and Don’ts of Water Conservation.” NYC. Accessed April 4, 2018. http://www.nyc.gov/html/dep/html/ways_to_save_water/dodont.shtml.



Assess Current
Water Uses and
Costs

Set Develop a
Overarching Water
Policies and

Goals Balance

Assess Water
Efficiency
Opportunities
and Economics

Plan
for
Contingencies

Develop
Implementation
Plan

Measure
Progress

Adapted from: U.S. Department of Energy Office of Energy Efficiency and Renewable Energy. “Developing a Water Management
Plan.” http://energy.gov/eere/femp/developing-water-management-plan



Presenter
Presentation Notes
The US DOE advises using information like this to assist in the development of comprehensive strategic water plans that outline overarching policies and goals, assess current water use and costs, and identify opportunities for water efficiency. This information helps policy makers and planners understand where contamination occurs and what sort of protection needs to be facilitated. 
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- Decreased erosion

- Reduced utility bills
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of harmful runoff

- Used for cleaning,
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as drinking water
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Rain head, sloped screen diverts debris irrigation
Rain barrel
Overflow
3
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>
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Adapted from: Environmental Finance Center. 2015. “New York State Rainwater Harvesting Guide.”

http://efc.syr.edu/wp-content/uploads/2015/03/NY SRainwaterHarvestingGuideR.pdf



Presenter
Presentation Notes
In response to the likely increase in precipitation, the Environmental Finance Center at Syracuse University released the New York State Rainwater Harvesting Guide to help designers understand the potential for rainwater harvesting throughout New York State. 

Secondary Source:

https://raincheckbuffalo.org/



where water is stored
at warm temperatures,
such as in large and
complex building water
systems.

T e e Legionella grows

As water particles
become airborne and
D are inhaled by

humans, the bacteria

_/ ' \ M is able to infect the
—" lungs, potentially

leading to

| Legionnaires’ disease.

People over 50 years
old, smokers, and
those with a weakened
immune system are

e more susceptible to

] contracting this
disease.

Adapted from: National Center for Immunization and Respiratory Diseases, Division of Bacterial Diseases. 2017. “How Legionella

Affects Building Water Systems and People.” https://www.cdc.gov/legionella/infographics/legionella-affects-water-systems.html



Presenter
Presentation Notes
In January 2014, the New York Times published its study of 14 New York City rooftop water towers10 (ClimAID Region 4). Eight of the tanks tested positive for coliform bacteria, and five tested positive for E. coli. Bacterial and microbial growth is the result of exposure to extreme heat and sun during summer months. 
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Rajkovich, Nicholas B., Michael E. Tuzzo, Nathaniel Heckman, Krista Macy, Elizabeth Gilman, Martha Bohm, and Harlee-Rae
Tanner. 2018. Climate Resilience Strategies for Buildings in New York State. NYSERDA, Albany, New York.



Traditional Water Management

WVa stewater

—

Supply ‘

T :
I Combined

Sewer
¢ 215° Overflow
(4]

Adapted from: CDM Smith Inc. 2012. Guidelines for Water Reuse.

https://nepis.epa.gov/Adobe/PDF/ P100FS7K.pdf

Integrated Water Resources

4 0 ¢ 0
6 6 6 4 ¢

r Stocriv—vj’jw_]

W

Reduced
| é | Flows
(BMPs)

Reclaimed
Water



Presenter
Presentation Notes
The growing threats of climate change on existing water systems call for an increased dependence on reclaimed water systems that improve the efficiency of water use in New York State. There are multiple methods of reclaiming water, including graywater collection from interior systems and rainwater collection. 


Laundry Bathroom
Auto-vent

Three way valve

S Ry

\/ NV
To sanitary

sewer

To landscape
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Adapted from: City and County of San Francisco. 2012. “San Francisco Graywater Design Manual for Outdoor Irrigation.”
https://sfwater.org/modules/showdocument.aspx?documentid=55



Presenter
Presentation Notes
The San Francisco Graywater Design Guide for Outdoor Irrigation provides information on using water from laundry to irrigate landscapes in times of drought to protect potable water from being wasted on unnecessary non-human consumption. Graywater from bathroom sinks, bathtub shower drains, and clothes-washing equipment may be reused in reclaimed water systems. 


Goals,
Objectives,
and Targets

Determine
Vulnerabilities
and Develop
Strategies

Assess
Basic
Standards

Observation Planning
and and
Analysis Implementation

Adapted from: Loftus, A., C. Howe, B. Anton, R. Philip, and D. Morchain. 2011. “Adapting Urban Water Systems to Climate
Change. Freilburg, Germany.” http://ccsl.iccip.net/SWITCH_Adaption-Handbook_final_small.pdf



Presenter
Presentation Notes
Increasing demand, depleting resources, and changing precipitation patterns are all ways in which climate change affects New York State water supplies. The International Council for Local Environmental Initiatives released Adapting Urban Water Systems to Climate Change, a handbook to help planners and policy makers develop resilient urban water management. 


Planning and Management Considerations

™ EPA/BO0/R-12/618 | September 2012

PA

United States

Types of Reuse Applications

12012

o

State Regulatory Programs
for Water Reuse

Regional Variations in Water Reuse

Treatment Technologies for Protecting
Public and Environmental Health

Funding Water Reuse Systems

Public Outreach, Participation, and
($/USAID Consultation

hith
Global Experiences in Water Reuse

Adapted from: CDM Smith Inc. 2012. Guidelines for Water Reuse.
https://nepis.epa.gov/Adobe/PDF/ P100FS7K.pdf



Presenter
Presentation Notes
The US EPA’s 2012 Guidelines for Water Reuse provides critical technical information for developing systems for water reuse, as well as case studies that demonstrate best practices in reclaimed water systems throughout the United States and around the world using systems such as graywater collection, rainwater collection, and HVAC condensate recapture. 
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Indoor Air Quality
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Rajkovich, Nicholas B., Michael E. Tuzzo, Nathaniel Heckman, Krista Macy, Elizabeth Gilman, Martha Bohm, and Harlee-Rae
Tanner. 2018. Climate Resilience Strategies for Buildings in New York State. NYSERDA, Albany, New York.



|dentify Pests
and Track
Development

Knowing which
pests are in the
building allows the
correct prevention
methods to be put
in place and for a
limitation of
pesticide use.

Keep track of pest
populations, areas
vulnerable to
pests, and the
efficiency of
prevention
methods.

9

Determine
Action
Thresholds

The action
threshold is the
level at which a
pest population
becomes a
nuisance, a health
hazard, and/or an
economic hazard.

9

Implement
Prevention
Measures

Eliminate conditions

that attract pests by:

- Removing clutter

- Sealing openings
in the envelope of
the building where
pests might enter

- Keeping food
areas clean

- Eliminating
standing water

- Removing garbage

9

Implement
Control
Measures

Control measures

are needed when

the action threshold

is surpassed. These

measures include:

- Pest traps

- Heat/cold
treatments

- Physical removal

- Pesticides

Document all
control actions
taken.

Adapted from: U.S. Environmental Protection Agency. 2016. “Introduction to Integrated Pest Management.”
https://www.epa.gov/managing-pests-schools/introduction-integrated-pest-management



Presenter
Presentation Notes
IPM systems require a comprehensive effort of sanitization, building maintenance, and pesticide use to control unwanted pests in New York State. However, according to the US EPA, preventive pesticide application should be used with caution because careless use and exposure can outweigh the potential benefits. 
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Pest Pesticide Schools Reduce
Pathway complaints use dropped can save asthma
dropped by by as much $1000 to triggers and
as much as as 92% $20,000 sick days
90% annually

Adapted from: U.S. Environmental Protection Agency. 2016. “/IPM in Schools - Saving Dollars and Making Sense.”
https://www.epa.gov/managing-pests-schools/ipm-schools-saving-dollars-and-making-sense



Presenter
Presentation Notes
The US EPA states that IPM makes economic sense by reducing the number of pests and reducing the number of pesticide applications, which saves schools money in the long term while improving the overall health of the environment. The EPA developed a Strategic Plan for School IPM that outlines how IPM should be integrated in schools and aligned with other EPA programs as the need for IPM increases. 


Pesticides cannot be used on athletic fields, playgrounds, or playing

flelds that are on the grounds of schools or daycare centers.

The term “pesticide” covers a range of products, including, but not limited to:
insecticides, herbicides, fungicides, and rodenticides (there are 6 types of pesticide
products that are not included under this new law, meaning they can be used on or in
these areas).

Alternative pest control/maintenance without the use of pesticides:

- Be aware of possible pest locations, such as dumpsters

- Understand the site and which areas already have, are prone to, or have the
potential to get infestations or diseases

- Determine the action threshold and if any areas need special attention

- Make sure the soil is healthy: it's draining well, it has a healthy and neutral
pH, etc.

- Choose plants that are well suited to the environment and that are resistant
to insects and diseases

- Make sure through periodic checks that all plants and fields are healthy

Adapted from: New York State Department of Environmental Conservation. 2010. “Guidance on Chapter 85, Laws of 2010
Summary of Pesticide Prohibition Requirements and Pesticide Alternatives Regarding Schools and Day Care Centers in New

York State.” http://www.dec.ny.gov/docs/materials_minerals_pdf/guidancech85.pdf


Presenter
Presentation Notes
In New York State, requirements of Chapter 85 of the Laws of 2010 were added to the State Education Law and the Social Services Law limiting the use of pesticides on playgrounds and sport fields and in schools and daycare centers, supporting the development of and providing guidance in using pesticide alternatives. In support of this legislation, the NYS DEC dedicates a page to information on reducing the hazards of pesticide use in pest management for schools and day care centers.


Termite Control/Prevention Methods:

Wood Treatment is applied to
structural members during
construction

Stainless steel mesh is installed
around foundations, posts, and pipes
to keep termites from entering home

Chemical barrier applied in stages
throughout construction around the

foundation to treat soil before laying
the slab

Termite Bait is installed after final
grading

o

Termite nest

Adapted from: U.S. Environmental Protection Agency. “Termites: How to Identify and Control Them”
https://www.epa.gov/safepestcontrol/termites-how-identify-and-control-them
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Presenter
Presentation Notes
The Environmental Protection Agency provides information on structural pests, including information on how to control and prevent them from entering buildings. For example, termite prevention in residential construction can take the form of metal termite shields, treated lumber, proper grading and drainage, ground barriers, and pesticide applications. 
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Presenter
Presentation Notes
A few items:�
Please keep your microphone or telephone on mute during the webinar to eliminate background noise.
Please hold questions you have to the end, or use the WebEx chat feature to ask questions. We will try to get to questions asked during the presentation as we go along.
We will be sending in the course attendance information to the AIA. There is no quiz to earn credit for this class. To this end, please make sure that you are logged in individually.
Finally, this is the first of six webinars in the series. The next session, on climate hazards, is this coming Thursday at noon.
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