Welcome

= PowerPoint and webinar recording will be available on
the HUD Exchange

= Participants in ‘listen only’ mode
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Questions?

= Please submit your  on »
content related questions [ wio
via the Q&A box

= Please submit your
technical questions via the
Q&A box

= Please include the slide
number when applicable
to the question

= Send to Host, Presenter
and Panelists
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Introductions

 Dale Hoffmeyer | Building Technologies Office | U.S.
Department of Energy

 Elizabeth Arnold (Fellow)| Building Technologies Office |
U.S. Department of Energy

« Sean Flynn| Sr. Associate, Curtis + Ginsberg Architects
* |saac Panzarella | Director of the Southeast CHP TAP

 Mikayla Catani | U.S. Department of Housing and Urban
Development | CPD Specialist

 Roosevelt Grant | U.S. Department of Homeland Security
| Federal Emergency Management Agency
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Agenda

BACKGROUND: CDBG-MIT

IMPORTANCE OF ENERGY EFFICIENCY AND RESILIENT DESIGN
FOR MITIGATION AND RECOVERY

ENERGY EFFICIENCY & RESILIENCE STRATEGIES
[Overarching and building specific strategies]

EXAMPLES

FINANCING

RESOURCES -Q & A
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CDBG-MIT Purpose:

The CDBG Program provides Grantees funds to develop viable communities by
providing decent housing and a suitable living environment, and by expanding
economic opportunities, principally for low- and moderate-income persons.

HUD'’s Federal Register Notice: = CDBG-MIT funds may be used to:
1. Meet the definition of a mitigation = Support infrastructure projects,
activity; housing activities, public services,

economic development, disaster

2. Address current and future risks as preparedness, and planning efforts.

identified in the grantee’s mitigation

heeds assessment of most impacted = Increase resilience and reduce or

and distressed (MID) areas; eliminate risk, per HUD’s definition of
mitigation.

3. Be CDBG-eligible activities or

otherwise eligible pursuant to a waiver or = 50% of CDBG-MIT funds must also be

alternative requirement; and used to benefit low-to-moderate

. . . income (LMI) persons.
4. Meet a national objective, including

additional criteria for mitigation
activities and covered projects.
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Maximizing CDBG-MIT

To maximize the impact of all available funds, grantees should
coordinate and align these CDBG-MIT funds with other mitigation
projects funded by FEMA, the U.S. Army Corps of Engineers (USACE),
the U.S. Forest Service, and other agencies as appropriate.

According to the CDBG-MIT Notice, grantees must:

1. Advance long-term resilience to current and future hazards;

2. Align its CDBG-MIT programs or projects with other planned federal,
state, regional, or local capital improvements; and

3. Promote community-level and regional planning for current and future
disaster recovery efforts and additional mitigation investments.
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Maximizing CDBG-MIT, Energy Lifeline

* The Mitigation Needs Assessment must quantitatively assess the significant
potential impacts and risks of hazards affecting the following seven critical service
areas, or community lifelines: such as Energy (Power & Fuel)

* Energy Efficiency Infrastructure: Typical infrastructure mitigation programs may
include regional investments in risk reduction for all-hazards (e.g. flood, fire, wind)
to develop disaster-resistant infrastructure including Energy infrastructure to
address specific, identified risks.

 Covered Projects only: For purposes of this section of the notice, an infrastructure
project is defined as an activity or group of related activities that develop the
physical assets that are designed to provide or support services to the general
public in the following sectors, including Energy production and generation,
including from fossil, renewable, nuclear, and hydro sources; electricity
transmission.
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U.S. Department of Energy Organizational Chart

Department of Energy

Office of Energy Efficiency and
Renewable Energy

Office of Sustainable
Transportation

Office of Energy
Efficiency

Building
Technologies Office

Office of Renewable
Energy
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Building Technologies Office

BTO invests in energy efficiency & related technologies that make homes and
buildings more affordable and comfortable, and make the US more sustainable,
secure and prosperous. Budget ~US$285M/year; activities include:

| —
R&D Integration Codes & Standards
Pre-competitive, early- Technology validation, Whole building &
stage investment in next- field & lab testing, equipment standards
generation technologies metrics, market technical analysis, test

integration procedures, regulations
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Highlighting Some Relevant Laboratory Expertise

-~

A
reeerrer III|

BERKELEY LAB

LiNREL

;&OAK RIDGE

-National Laboratory

Pacific Northwest

MATIOMAL LABORATORY

Electricity Grid, Energy Planning
Windows
Indoor Air Quality

Renewable Energy
Energy Modeling of Buildings and Communities

Materials, Envelope & HVAC
Manufacturing, 3D Printing

Building Energy Codes & Modeling
Lighting
Tools for Architects, Builders

U.S. DEPARTMENT OF ENERGY  OFFICE OF ENERGY EFFICIENCY & RENEWABLE ENERGY




Importance of energy efficiency and resilient design
In mitigation
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Energy Efficiency and Disaster Mitigation
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Community
Development
and Land Use

Emergency Planning Natural and
Management Cultural
(CEMP, EOP, Resource

IAP, THIRA) Protection

Hazard

Stakeholder ... . Storg;]va/ater
Outreach and IVI Itlgatl O n Floodplain
Engagement Management
Community Building
Wildfire Codes and
Protection Infrastructure
Planning Climate Planning
Change
Action and

Sustainability
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Energy Efficient Buildings Are More Resilient

| N N ]

Buildings Energy Use: 40% of U.S. total
— Buildings Electricity Use: 75% of U.S. total
— Buildings Peak Electricity Demand: ~80% of regional total
— Buildings Energy Bill: $415 billion per year
Buildings responsible for 40% of US carbon emissions
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Source: U.S. Energy Information Administration, Monthly Energy Review, Table 2.1, April 2019, preliminary data
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Fatality rate by weather event

Fatality rates in the US due to weather events

Annual death rate from weather events, measured per million individuals.

3.5 H ’
3
2.5
2
Flood
1.5 Wind
—— Rip Current
1 Cold
— Heat
Tornado
0.5 — Winter
Lightning
0 =~ Hurricane
199 2015

Source: Our World In Data based on NOAA, Lopez Holle and population data
OurWorldinData.org/natural-disasters/ » CCBY
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Extreme Temperatures

10,033 heat-related deaths between 1999-2016 (~20 states reporting). [CDC]

When most deadly?

. multi-day “events”

. combo with other
weather factors
(humidity, wind)

Who is most affected?
. 65+
. children under 4
. lower income
households

Deaths from hypothermia (excessive cold) and hyperthermia (excessive heat) in the U.S.

. Cold

1888 2001 2003 2005 2007 2008 2011 2013 2015

WAPD.ZT/WONKBLOG Source: CDC WONDER
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Temperature Severity Indicators

Frequency Intensity Duration

Trax Annual Average Numbar of Haat Waves Tmax Relative Heat Wave Intensity Tmax Average Heat Wave Duration
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http://hudgis-hud.opendata.arcgis.com/datasets/temperature-severity-indicators
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Guiding Goals

For Safe and Healthy Homes

Everyone Deserves a
Safe and
Healthy Home

Keep it DRY
Damp homes provide an environment for dust rmtes, roaches, rodents cmd' maolds. All of these can
cause or worsen asthma, and pests can transmit d in addition, can d ge the

building materials in homes, including lead-based paints.

Keep it CLEAN

Clean homes reduce pest infe ion and exp toc

Keep it PEST FREE

Exposure to pests such as roaches and rodents can trigger an asthma attack or cause other illnesses.

Keep it SAFE

Injuries such as falls, burns and poisonings
occur most often in the home, especially with
children and seniors.

Keep it CONTAMINANT FREE

Levels of cantaminants such as lead, radon,
carbon monoxide, asbestos, secondhand
smoke and other chemicals are often much
higher indoors.

Keep it WELL VENTILATED

Having a good fresh air supply in homes is
important to reduce exposure to indoor air
pollutants and to increase respiratory heaith.

Keep it WELL MAINTAINED
Poorly maintained homes are at risk for moisture, pest problems, and injury hazards. Deteriorated
lead-based paint is the primary cause of children being harmed by lead.

A stakeholder guide for protecting the health of children and families

Lead Radon Unsafe Drinking Water Home Safety
Mold and Moisture Carbon Monoxide Household Chemicals Home Comfort Keep it TEMPERATURE CONTROLLED
Asthma and Allergies Indoor Environmental Quality Pests Ashestos Homes that do not have balanced and consistent temperatures may place families at increased risk

from exposure to extreme cold, heat, and humidity. Young children, older people, and those with
chronic medical conditions are at most risk.

L‘:gtmnr- oL B N |
United States Department of Agriculture Healthy Homes
Mational Institute of Food and Agriculture Partnership

Adapted from the National Center for Healthy Housing at www.nchh.org
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@ Keep it Comfortable
Make it easier and more affordable to stay warm in winter

and cool in summer with energy-efficiency improvements. See
www.enerqystar.gov, basc.pnnl.gov and www.extension.org to
learn how to weatherize without causing moisture or health
problems.

ENERGY STAR

» Restore gutted walls, ceilings and floors with higher-R value
insulation installed with no gaps, voids or compression.

» Air seal the entire enclosure of your living space, especially at the ceiling, to stop air
leaks. Uncontrolled air leaks can cause discomfort, higher energy costs, moisture
problems, and sometimes draw in pollutants from attics or crawl space.

» If you have central air conditioning and/or heat, get your ductwork leak tested and
sealed as airtight as possible.

» Replace any damaged or worn out HVAC, windows, doors, appliances, electronics and
lighting with models having Energy Star labels. Compare the yellow Energy Guide
labels on appliances before buying.

REBUILD

HEALTHY
» Include sun control strategies to cut summer heat gain, such as landscaping, solar film

or screens, awnings, and light exterior colors. In warm climate zones, install a radiant
barrier under the roof of a vented attic with the shiny side down, or replace roof
decking with foil-lined decking.
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Housing affordability (HUD’s priority) and energy affordability (DOE’s
priority) are linked because energy use supports our lifestyle.

- - ,
- Comfort .= % llluminatia _

i "

Hot Water £ Entertainment

.

A\

e spend most of our time and money at home
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Energy Burdens in the U.S. are High

Nearly one-third of U.S. About one in five The most common reason
households reported facing a households reported reported for individuals
challenge in paying energy reducing or foregoing seeking payday loan
bills or sustaining adequate hecessities such as food products is to pay their
heating and cooling in their and medicine to pay an utility bills.
homes in 2015. energy bill.

Inefficient buildings cost people and communities too much money.

Sources: EIA 2015; FDIC 2012
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Who is most burdened?

Household energy insecurity by household characteristics, 2015
percent of households

=)

Income <%20.000
Income $20,000-59 999
Income 360,000+

Householder 60 or older

Householder less than 60

White

Mo children Black or African American

1 or more children Other

Home built before 1950 Hispanic or Latino

Home built 1990 or later

Mot Hispanic or Latino

0% 20% 40% 60% 0% 20% 40% 60%

Low-income, elderly, and people of color experience most energy burden.
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Energy Efficient Homes are More Affordable

ENERGY EFFICIENT/
HIGH PERFORMANCE HOME

AVERAGE HOME

Energy bills are $2,000/year Energy bills cut in half-$1,000/year

High maintenance costs
(1%-4% of home value for a $400,000
home = $4,000-$16,000 per year)

Problems with building durability @ Improved durability
Uncomfortable rooms Improved comfort

Indoor air quality issues, negatively @ Improved indoor air quality, positively
impacting health and quality of life impacting health and quality of life

Reduced maintenance costs
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How to incorporate EE and resilient design
into your Action Plan
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NASEO Report Recommendations

Pre-Disaster Planning and Mitigation Strategies

Pre-Planning
Programs

Awareness
Building

Partnership
Building

Financial
Incentives

Building Codes

1) Conduct internal assessment of resources and capability.

2) Establish disaster rebuilding and recovery plan

3) ldentify goals and priorities for disaster response.

4) Practice disaster response scenarios to refine plans and identify potential gaps.
1)

2)

3)

(
(
(
(
(1) Build public awareness around value of energy efficiency and resilience in homes.

(2) Build public awareness of available state, utility, and federal programs.

(3) Building public and industry awareness of energy efficient and resilient design and building
technologies.

State and federal emergency management agencies

Utilities

Contractors and homebuilders

Financial institutions

Housing authorities and home associations

Big box and hardware stores

~— N N N S~ ~—

(1
(2
3
(4
(5
(6

(1) Create energy efficiency and renewable energy loan funds or credit enhancements that can
be easily accessed in an emergency situation

(2) Establish consumer technical assistance and marketing initiatives that could be ramped up
during times of emergency.

(1) Work with state agencies and local jurisdictions to adopt and implement energy-efficient
code provisions

(2) Provide technical assistance and training on improving and complying with code

(3) Consider building performance programs (e.g. FORTIFIED Home™) that can encourage
similar outcomes.
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Building Codes Prove Effective in Limiting Damage from CA Wildfires

Example: the deadly California Camp Fire in Nov. 2018

 ~51% of the 350 single-family homes built after 2008 in the
path of the Camp Fire were undamaged (McClatchy)

Only 18% of the
12,100 homes built
prior to 2008 escaped
damage. [Those
figures don't include
mobile homes, which
burned in nearly
equal measure
regardless of age.]

Source: KQED
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https://www.kqed.org/science/1940012/newer-houses-much-less-damaged-in-camp-fire
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heavy pavers will not roofs that are sealed come in a full range Tie chown furniture and
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, out during summers — temperatures. Cooler windblown damage —
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Framing Anchors Sewage Valves "% Sandbags R Sloped Sidewalks
Anchoring a home's Valves prevent sewage Part of a building's & Tree Pits
framing to its foundation backflow into basements emergency preparedness Sidewalks sloped into
stops it from floating during rainstorms and plan, sandbages are an tree pits absorb rain,
or blowing away during floods inexpeEnsive way to reducing floading from
shorms. protect against flooding ramstorms.
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Newer Code Leads to Better Building Performance

Better-performing building

\

I T'is‘: -air_ Increased

Ea.mi?,: L2 3 thermal q i
L -/ require-

bulidir}g’s AR > S

Lower Put them all
Lighting together
Power
Density
| r'o :
More | Controls ’ 1 . :' . QJ
lighting : cenfigured ' Tl _ﬂ"’"f'r-t 4
controls at turnover oo U - U b
; -_'-.___L - h ) G i--'-__d__
B . R L _ . o
-:_J" L i.-\_J T

Model codes protect the public by establishing rules and minimum acceptable levels of
safety or energy efficiency. They carry the force of law when adopted by jurisdictions.
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State adoption of building energy codes

Residential Buildings

Commercial Buildings

| )
[
g

Building energy codes will save U.S. home and business owners an estimated $126 billion and 841 million
metric tons of avoided carbon dioxide emissions through 2040.

www.energycodes.gov

Updated as of December 2019
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ICC Building Codes and Scope

The International Code Council (ICC) publishes several model
codes, including the International Building Code (IBC) and
International Residential Code (IRC). The intent of all model
codes is to provide a reasonable level of public safety, health,
and general welfare, as well as comfort, durability, and
accessibility.

IBC: Covers for all types of buildings other than those covered in
the IRC.

IRC: Covers detached one- and two-family dwellings, and
townhouses not more than 3 stories in height, and their
accessory structures.

Both the IBC and the IRC cover all requirements (structural,
mechanical, plumbing, etc.)

U.S. DEPARTMENT OF ENERGY  OFFICE OF ENERGY EFFICIENCY & RENEWABLE ENERGY

ICC Codes:

Building

Residential

Fire

Plumbing
Mechanical

Fuel Gas

Energy Conservation
Performance
Existing Building
Property Maintenance

...and more



Building Energy Codes
ﬁ ASHRAE Standard 90.1 (commercial and high-rise

ANSUASHRALIES Standard 90.1-2016

uperunden AP AR 1ES Sandard
e

ST residential)

Energy Standard
for Buildings
Except Low-Rise

Residential Buildings
(I-P Edition)

International Energy Conservation
Code (all residential and commercial,
references 90.1 as alternative)

» Different development processes
» Both written in enforceable language

» Both cover building envelope, mechanical, service water heating, and
lighting
» Individual requirements can vary
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Nursing home lost main air conditioning system

Could energy efficiency or design have improved resilience?
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Common Resilience Projects

COMMON RESILIENCE PROJECTS

Energy Supply N
Renewable energy

Combined heat and power (CHP)
Battery storage >-
Backup generation
Microgrid

Electric vehicle charging

vvyvyvyyy

J\

Resource Conservation

» Efficient lighting and HVAC >_

» Water efficiency measures
» Building envelope improvements

N

Structure Hardening

» Seismic retrofits >

» Wind-resistant roofs and windows
» Flood mitigation

Source: DOE Resilience Roadmap
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Ensure building systems
continue operating

Reduce energy and water
demand; increase operating
time on backups

Mitigate property damage, injury,
and system outages


https://betterbuildingssolutioncenter.energy.gov/finance-resilience-toolkit

Residential Buildings

U.S. DEPARTMENT OF ENERGY
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Building America Solution Center

LN OEFARTMENT OF [:'IL"IJ "il.'il."".:f i Lo I or registar to

ENERGY |-
Building America Solution Center resilience Q|

The Building America Solution Canter provides access to expert information on hundreds of high-performance construction topics, including air

sealing and Imsulation, HVAC com ponent s, windows, Indoor alr gquality, and much more. Click on the links below bo explore the Solution Canter.

Solution Center Homa

Hadp

Building
Components

FIND PROGRAMS & GUIDES

Buliding Comparnsents

Guides A-Z

Friating Hosres

Code Briefs Guides A-Z

Home Impravement Expert™

DOE Tare Enargy Randy Home

Climate

4%
. ‘ Packa_ggs_-
o -

ENERGY S1AR Certified Hormes

EFRA Imicar irPLUS

ERA WaterSensel

FIND RESOURCES Sales Tool Program Checklists

Sales Tool
Code friats : 5 - A—
Existing Hulmes Mobile Apg
Case Studies .li- ]
A Clary - " lII 3
i ' l I Home
! 1 Improvement
CAD Files _ Expert™ Website Widget

Cptirmiznd Climata Soluticns
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Home Improvement Expert Checklists

Checklists for 21 Common Upgrades

Enclosure Upgrades

Attic Air Sealing & Insulation Home Air Sealing

Bazement Wall Insulsticn Vented to Unvented Attic

Framed Wall Insulation Vented to Unvented Crawl Space

Masonry Wall Insulation Window Replacement

Heating & Cooling

Air Conditicner Replacement Duct Zealing & Insulation S

Gas Furnace Replacement Qil or Gas Boiler Replacement pomse i St

Heat Pump Replacement Building America Solution Center - |
- i cites whrsrra 1 3 re horer g TR i pting dmeecs Bt Derree prreaien stTens 10 papme e leraios g Foedeety of b pes brepees

Hﬂt Wa'lgr Hea'nng o 0. g o et . A G, . b ok e . 1 s b

Gas Tank Water Heater T :

Gas Tankless Water Heater E.‘;'nt'i'c':',%&n., r-

Heat Pump Water Heater o E

Fresh Air Systems ——— Coda Briefs Guides A-Z

Bathroom Exhaust Fan Balanced Supplyplus Exhaust —————

Kitchen Exhaust Fan Supply Integrated with HVAC 4%y Climate —

Balanced HRV/ERV = 3..‘3 e 0y ;!e_g!c_: oy

Sales Tool ! Program Checklists

LS DEFAETMENT OF SMISGT 2 EEROENCY & PRNDMAGLE EMODTET

Existing Homes

S I~

Improvemant
O T e iy Expart™ Website Widget

https://basc.pnnl.gov/home-improvement-expert
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What is Zero Energy Ready Home?

otep One: otep Two: otep Three:
Optimize Do No Ensure

Efficiency Future Ready

Energy =iiclient Comprenensive oolar Ready
Enclosure Water Protection Construction

Energy Efficient Ensured Resilience
Lomponents Comfort System [Future]

Comprehensive
Indoor Air Quality “

ZERG

EMERDT HtA_""l' I'ILII'H

https://www.energy.gov/eere/buildings/zero-energy-ready-homes
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Multi-Family Buildings

U.S. DEPARTMENT OF ENERGY
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Strategies for Multifamily Building Resilience

Curtis+ Sean Flynn RA
Ginsberg Senior Associate

Architects Curtis + Ginsberg Architects

55 Broad Street FL8

New York NY 10004 212_ 634 1429
Office 212 929 4417
sean@cplusga.com
www.cplusga.com
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Multifamily Resiliency

Community - 106
READY TO RESPOND Strategies thot ercouroge behavicr which enhances reslience
@ EulHlng Eﬂ'nlﬁl.ll'lil:( Ties 107
Strategies for Multifamil . ——".
g Y m Dreveloping on Emergency Monagement Menuel ———— 118
Building Resilience W R
Protection 14
Sirategies to reduce a building's vulnerability o exdreme weathesr.
_ o Wi Flooderaoling 15
= a Dy Flocdprosting 21
- ) ik Perimeser Flaodpeacfing 28
] a Rresifient Elevators 14
" £ Bockworer Valvas - - 40
O sump Pumes - - a4
Adaptation 51
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€ Euvelope Eficiency 52
o Elaverad Fouipmant - by
Bleweted Livin on G4
g jpa
@ Surfoos Slormewater Monogemand 70
) window Shading - 74
@) Distrivated Hating and Cocling ¥
Backup 87
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Disaster Preparedness Enterprise ® Maintining Backups Fawer o Crifcal Systems 88
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Multifamily Resiliency

m"& Alfigns with
% Enterprize Green Communities Crilerio

W
i H 3.6 Surface Stormwater

Envelope Menegemant.
. e 5.2b .Advun{od Carfification:
Efficiency T s
Energy Use.

§“g Aligns wih
% Enferprise Green Communifies Criferia:
B 1 2.10 Passive Solar Heating/

Window ity

Shading

Enterprise Green Communities Criferic:

T B =G
: Dlsfrlbl.li'ed i se CESEE LU

‘ m Heating e

and Cooling

w Aligns with
\

; |
5 ] (7)) et sl i

(2) Upgrads to operable,

. » .
== =‘ el ey it snickons: (1) Estutia it fon bensialied chiore
: . ¥ g8 the Design Flood Hevation
HH : i 7o) ke e Gk e
g - o of exterior wolls (2) Inderior units provide heating and
g @ P g
5 ﬂ’ cooling s nesded.
H " ” © Stotegies not pictured: =
o : -’ Candact o (3) Residents have more control over
== = ajnu O ST PN temperotures in their homes
= g
4 3 i Seal air lagks
: HH L ﬂs Reduce Urban Heat Island Ef
l - ‘ | (UHE)
X 1 : g’ Iy

B
N | -

74
]
e
LT
A
AT

(1) Awnings work well on sast- Qs

and west-focing windows where the

sun sirikes lower: : ‘g = i "h[
I 3 A 1
(2) Overhangs are effedive on : k . -, g ©) E
the southam face where the sun = .‘
is at its highest. .
Imopa: Colis Hoyes.
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Multifamily Resiliency

Envelope Efficiency
Floodproofing—Dry and Wet
Distributed heating
Back-up

Elevated equipment

Beech Green Dunes |

109,000 SF

101 units

Certified Passive House

Developer: The Bluestone Organization
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Multifamily Resiliency

ol Optimizing Building Envelope
= CoGEE — « Continuous Insulation
. ST -l - = * Controlling Solar Gain
. SIS =  Reducing Thermal
] . 1 = Bridging
T Rttt - —— Creating Air / Wind Tightness
g ® N i i Provide Ventilation with Heat /
T = Moisture Recovery
; = Minimal Mechanical /
[ Minimal Energy Consumption

.......................................
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Multifamily Resiliency

N i

2 —

- ==
ARALUNT 1-

=l —
zarusT ff—

House with
Apartment equal volume

AR LNIT

Low surface to volume
ratio—typically only one
surface of a dwelling
unit is exposed in
multifamily

04 LHIT

T-RH R

[ By o !

2-BR UNT
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Multifamily Resiliency

Envelope Efficiency
Floodproofing—Wet
Elevated equipment

Rebuild Resilient Staten Island
(RRSI)

Four single family homes
Range of 670 SF to 1,700 SF
Certified Passive House

Developer: The Bluestone
Organization
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Multifamily Resiliency

4 ™

Internal temperature Internal temperature External
e . with high thermal mass with low thermal mass . temperature

4

<——»| Peak temperature
delayed by up to
six hours

Up to 6-8°C difference
between peak external
and internal temperature

30°C

15°C

Day Night Day
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Benchmarking Building Energy Efficiency

® ® N .
Bu I Idl ngs CW HUD EXCHARGE | Muttifamily Utility Banchmarking Toolkit W i< s TaclKITE

U.5. DEPARTMENT OF EMERGHY

Utility benchmarking
is a fundamental
asset management
practice, consisting
of tracking,
analyzing, and
reporting the
consumption and
costs associated with
a property or
portfolio of
properties.

https://www.hudexchange.info/programs/utility-benchmarking/toolkit/
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Resilient CHP for Multifamily Housing

HUD Exchange CDBG-MIT Training
Building Energy Efficiency:
Bolster Affordabillity and Resilience in Action Plans
18 June 2020

Isaac Panzarella, Director,

DOE Southeast CHP TAP;

NC Clean Energy Technology Center
NC State University

-

4
i ’ CHP Technical Assistance Partnerships

-
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CHP: A Key Part of Our Energy Future

= Form of Distributed Generation  Traditional system CHP System
(DG)

= Anintegrated system romerEaat Electricity

= Located at or near a
I Heat _

building / facility

= Provides at least a portion of
the electrical load and

B Efficiency Efficiency

= Uses thermal energy for:
O Space Heating / Cooling
O Process Heating / Cooling

0 Dehumidification

Source: www.energy.gov/chp
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CHP System Schematic

@ £y

~

Electricity
On-Site Consumption

4 Sold to Utility
Prime Mover Generator /
Fuel Rec1procat1ng Engmes
Natural Gas Combustion Turbines / \
Propane Microturbines Thermal
Biogas Steam Turbines N
eam
Landfill Gas Fuel Cells Hot Water
Steam \ ORC turbine / Spac iesting
Waste Products Process Heating
Others Space Cooling
Process Cooling
k J Refrigeration

Dehumidification

Heat Recovery \ /
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CHP Additions by Application (2014-2018)

By Installations — 835 Installs

Food Processing
36 Indtalls

Other fUnknown
15 Inatalls

Other Industrial
120 Installs

Othar
Comm,/Inst,
132 Installs

51 Installs

Hospitals
59 Installs
Hotels
44 Installs

Wastewater
Treastment
56 Installs

Schools [K-12)
50 Installs ulti-Family
Buildings
172 Inatalls

Source: DOE CHP Installation Database
(U.S. installations as of Dec. 31, 2018)

U.S. DEPARTMENT OF ENERGY

Colleges/Univ,

By Capacity — 3.3 GW
Other/Unknown
Other 22
Comm,Inst. Chemicals
S8l R 553 pW
Food
Utilities Processing
ITiMW 275 MW
Diistrict
Energy
1E1 MW
Pulp & Paper
CollapesUniv. eI
160 MW

Refining
407 MW

Other Industrial
4593 MW

Slide prepared on 8-9-19

54
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Critical Infrastructure and Resiliency Benefits of CHP

“Critical infrastructure” refers to those assets, systems, and networks that, if
incapacitated, would have a substantial negative impact on national security,
national economic security, or national public health and safety.”

Patriot Act of 2001 Section 1016 (e)

Applications:

U.S. DEPARTMENT OF ENERGY

Hospitals and healthcare centers

Water / wastewater treatment
plants

Police, fire, and public safety

Centers of refuge (often schools or
universities)

Military/National Security
Food distribution facilities

Telecom and data centers

OFFICE OF ENERGY EFFICIENCY & RENEWABLE ENERGY

CHP (if properly configured):

Offers the opportunity to
improve Critical
Infrastructure (Cl)
resiliency

Can continue to operate,
providing uninterrupted
supply of electricity and
heating/cooling to the
host facility



Project Snapshot:

CHP Application in Cooperative Housing

=  Cooperative “Co-op” City
=  The Bronx, NY

= Application/Industry: Multi-family, cooperative housing
= Capacity: 40 MW

=  Prime Mover: Gas turbine

=  Fuel Type: Natural gas

=  Thermal Use: Heating

u Installation Year: 2007

. Energy Savings from CHP: Approx. $15 million per year

=  “We decided to invest in an onsite cogeneration plant
because we wanted to save money by producing our own
electricity and capturing the waste heat to provide our
residents with hot water and space cooling,” said Herb
Freedman, a principal of Marion Real Estate, Inc., which
manages Co-op City for the Riverbay Corporation. “We
have certainly saved money, but we are also really happy
to provide our residents with the added benefit of
independence from the power grid.”

Riverbay Cogeneration Plant at Co-op City
(image courtesy of Stantec)

Source: https://www.energy.gov/sites/prod/files/2013/11/f4/chp_critical_facilities.pdf
https://www.stantec.com/en/projects/united-states-projects/r/riverbay-cogneration-plant Slide prepared
6/2020
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https://www.energy.gov/sites/prod/files/2013/11/f4/chp_critical_facilities.pdf
https://www.stantec.com/en/projects/united-states-projects/r/riverbay-cogneration-plant

Project Snapshot:

CHP Application in Affordable Housing

=  Stevenson Commons
=  Bronx, NY

= Application/Industry: Multi-family, affordable
housing

=  Capacity: 525 kW

=  Prime Mover: (7) 75 kw reciprocating engines
=  Fuel Type: Natural gas

= Thermal Use: Heating

= |nstallation Year: 2012

=  Energy Savings from CHP: Unknown

Top: Stevenson

Commons

= Highlights: The project was installed with no Left: 75 kw
upfront cost to the building management firm. The Aegen-LE CHP
CHP developer recoups costs by selling electricity module
and hot water to the complex; at rates well below . Coj:gzgis;
normal utility rates. Aegis Energy
Services)

Source: https://chptap.lbl.gov/profile/220/StevensonCommons-Project Profilel.pdf

Slide prepared
6/2020
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https://chptap.lbl.gov/profile/220/StevensonCommons-Project_Profile1.pdf

Project Snapshot:

Microturbine Application in Apartments

= Schmidt Artists Lofts. (revamped Schmidt
Brewery)
= St. Paul, MN

= Application/Industry: Multifamily

= Capacity: 65 kW

=  Prime Mover: Microturbine

=  Fuel Type: Natural gas

=  Thermal Use: Heating

= |Installation Year: 2014

= Energy Savings from CHP: Unknown

= Highlights: The 65 kW “jet engine” produces
electricity and thermal energy around the
clock. Vergent Power’s “Factory Protection
Plan” is providing full maintenance coverage
through 2024.

58

Source: www.vergentpower.com; http://www.dominiumapartments.com/ Slide prepared
6/2017
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http://www.vergentpower.com/
http://www.dominiumapartments.com/

Project Snapshot:

Microturbine Application in Senior Housing

= Court Tower Apartments
=  Newark, NJ

= Application/Industry: Multi-family, Senior
living community

= Capacity: 35 kW

=  Prime Mover: Microturbine

= Fuel Type: Natural gas

= Thermal Use: Heating

= |nstallation Year: 2017

= Energy Savings from CHP: Unknown,
$56,415 total from all energy

conservation measures (https://betterbuildingssolutioncenter.energy.
gov/showcase-projects/court-tower-
apartments)

B
4

1
=

r
2

Source: https://betterbuildingssolutioncenter.energy.gov/node/7183/pdf Slide prepared

6/2020
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DOE CHP Technical Assistance Partnerships (CHP TAPs)

* End User Engagement
Partner with strategic End Users to advance technical solutions using
CHP as a cost effective and resilient way to ensure American
competitiveness, utilize local fuels, and enhance energy security. CHP
TAPs offer fact-based, non-biased engineering support to manufacturing,
commercial, institutional and federal facilities and campuses.

e Stakeholder Engagement
Engage with strategic Stakeholders, including regulators, utilities, and
policy makers, to identify and reduce the barriers to using CHP to
advance regional efficiency, promote energy independence, and
enhance the nation’s resilient grid. CHP TAPs provide fact-based, non-
biased education to advance sound CHP programs and policies.

* Technical Services
As leading experts in CHP (as well as microgrids, waste heat to power, National Manufacturing Day 2019 at the
and district energy) the CHP TAPs work with sites to screen for CHP University of lllinois at Chicago
opportunities as well as provide advanced services to maximize the
economic impact and reduce the risk of CHP from initial CHP screening
to installation.

www.energy.gov/chp
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DOE CHP Technical Assistance Partnerships (CHP TAPSs)

Upper-West Midwest New England
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Bob Gemmer Patti Garland
DOE CHP Dep|oyment Technology Manager DOE CHP TAP Coordinator [contractor]
p Contact Office of Energy Efficiency and Office of Energy Efficiency and
rogram Contacts Renewable Energy Renewable Energy
www.energy.gov/CHPTAP  RUERNS i S A e U.S. Department of Energy

Bob.Gemmer@ee.doe.gov Patricia.Garland@ee.doe.gov
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CHP TAP Role: Technical Assistance

Screening and

Preliminary
Analysis

Quick screening questions
with spreadsheet payback
calculator; Advanced
technical assistance to

explore equipment or
operational scenarios.

U.S. DEPARTMENT OF ENERGY

Feasibility
Analysis

|

Perform 3 Party reviews
of site feasibility
assessments: Estimates
on savings, installation
costs, simple paybacks,
equipment sizing, and
type.

OFFICE OF ENERGY EFFICIENCY & RENEWABLE ENERGY

Procurement,
Operations,
Maintenance,
Commissioning

"

Review specifications
and bids.

Investment
Grade Analysis

!

Perform 3" Party
reviews of
Engineering Analysis.
Review equipment
sizing and choices.



CHP in Resilience Resources

DG for Resilience Planning CHP: Enabling Resilient
Guide Infrastructure for Critical

Facilities

Belﬁer DISTRIBUTED GENERATION (DG)
Buildings’ 1or aesiLENCE PLANNING GUIDE
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https://dg.resiliencequide.lbl.gov/ https://www.energy.gov/sites/
prod/files/2013/11/f4/chp_criti
cal_facilities.pdf
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https://dg.resilienceguide.lbl.gov/

CHP Project Resources

DOE Project Profile Database DOE Policy/Program Profiles

: 'i . Picsr o
» - __- - —
i —l__-_; ri Ei:-il Elﬂ:f — ri- HP B
— e Municipal Utility District - B ke icust
LN | —

A HHE

energy.gov/chp-projects energy.gov/chptap
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CHP Resources

DOE CHP Technologies
Fact Sheet Series

.
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www.energy.gov/chp-technologies
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State of CHP Pages
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https://www.energy.gov/eere/amo/
state-chp-all-50-states-fact-sheet-
series



CHP Resources

CHP Issue Brief Series Good Primer Report

| ENERGY SEPA==-

https://www.energy.gov/

https://betterbuildingssolu

tioncenter.energy.gov/ch eere/amo/downloads/ch

p/resources-publications p-clean-energy-solution-
august-2012

OFFICE OF ENERGY EFFICIENCY & RENEWABLE ENERGY
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;..f Thank Youl!...

CHP
TeCHNICAL ASSISTANCE
ParTrERSHIPS

A program sponsored by

r
W SR e OF Ea":.g' EHm‘l\.ﬂ 6
{Enenc'f Eon }

e QUESTIONS?

Isaac Panzarella
NC Clean Energy Technology Center
NC State University
ipanzar@ncsu.edu
(919) 515-0354

e

¥
N\ ; : g
. » CHP Technical Assistance Partnerships

L
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Non-Residential Building Sectors
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Better
Buildings’

U.5. DEPARTMENT OF EMERGHY

SOLUTIONS

Data Centers

Through Better
Buildings, DOE
partners with leaders
in the public and
private sectors to
make the nation’s
homes, commercial
buildings and
industrial plants
more energy efficient
by accelerating
investment and
sharing of successful

. Local Government Multifamily State Government
best practices.

https://betterbuildingssolutioncenter.energy.gov/
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Beﬂe r SCHEDULFD 2020 SUMMER WERIMARS:
Buildings’

U.5. DEPARTMENT OF EMERGHY

BEHIND-THE-METER DISTRIEUTED EMERGY RESOURCES: BEST PRACTICES FOR INTEGRATING DERS INTO
COMMERCIAL RLI DIMNGS

Wednesday, July &, 2020 1 1:00 - 2200 PM E|

Speakers from Lawrence Berkeley Mational Lak (LBML) and Kaiser Permanente will dizcuss best practices for integrating
and optimizing the performance of renswables, thammal energy starage, and battery energy for load flexibilitg. Register
Monar

PROGREAM DESIGN WITH EVERYOME 1M MINC: LOW INCOME SO1LAR PROGRAM STRATEGICS

The Better Buildings
Webinar Series takes
on the most pressing
topics facing energy
professionals, with
new experts leading
the conversation on
proven best
practices, cost-
effective strategies,
and innovative new
ways to approach
sustainability and
energy performance.

Thursday, July 2, 20201 1:00 - 2:00 PM ET

Thiz webinar will highlight examplas of low-income renewabls energy programs, incuding the Salar in Your Community
Challenge and the Clean Energy tor Low-Income Cormunities Accelerator, best practices, and discuss DOF's new Mational
Comrnunity Salar Partnership. Register Neow

THE DYMAMIC DUO: UNMLEASH PUBLIC SECTOR EMERGY SAVIMNGS WITH FINMANCING AND TECHMICAL
ASSISTAMCE

Tuesday, July 14, 20200 3:00 - 4:00 PM FT
Cegoription corming soon, Register Mow

MNEAT GEMERATION BUILAMG PERCORMANCE POLICICS: MAXIMIZING CHMECRGY SAVINGS AND CNVIROMNMEMNTAI
IMPACTS

Thursday, Juby 16, 2020 1 1:00 - 2:00 PM FT
Hear fram laading cities deplaving the nest generation of building performancs pelicies abaut their strategies for policy
design, implementativn challenges ard sucoesses, and sarly policy impacts, Register Mow

STRAIEGIES [0 COMBIME EMERGY + HEALIH UFGHADES IM MULIEAMILY HOUSING

Tuesday, July 21, 2020 1 1:00 - 2:00 PM ET

In this webinar, panalists will prasent case studies of innavative partnerships between attardabile housing providers, public
hizalth, and Building science stakehalders to advance energy + health initiatives and will shane exporienoss sursueing the
FitWek® certification for healthy buildings. Hegister Now
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Financing

U.S. DEPARTMENT OF ENERGY

OFFICE OF ENERGY EFFICIENCY & RENEWABLE ENERGY
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Financing: chicken and the egg problem

A “FINANCING PROBLEM” IS OFTEN REALLY A..

v 4

Aversion to
additional

financial

obligations :
Lack of clarity T

Interest in
allocating
limited capital
elsewhere

on the payback
of resiliency
investments

Better Buildings Financial Allies are market-leading financing companies that have
committed to funding energy efficiency and renewable energy projects:
~ https://betterbuildingssolutioncenter.energy.gov/financing-navigator

B-E“E‘r U.5. DEPARTMENT OF

Buildings ENERGY

U.S. DEPARTMENT OF ENERGY  OFFICE OF ENERGY EFFICIENCY & RENEWABLE ENERGY 72



https://betterbuildingssolutioncenter.energy.gov/financing-navigator

Energy and Resilience Financing Options

COLORKEY

» ENERGY EFFICIEMCY (EE)
» RENEWABLE ENERGY (RE)
1 P BOTHRE&EE

Traditional Financing Specialized Financing

Energy Efficiency and
Renewable Energy Financing

P Internal Funding

(p— o g

L |

Property Assessed Clean :

P Capital Lease P Commercial Loan P On-Bill Financing (OBF) P Commercial PACE » Efficiency-As-A-Service
P Opersting Lease P Below-Market Loan P On-Bill Repayment (OBR) P Residential PACE (not P Energy Savings
included in Navigator) Performance Contract
P Tax-Exempt Lease (ESPC)
P Solar Lease b Power Purchase
Agresment

https://betterbuildingssolutioncenter.energy.gov/webinars-on-demand

U.5. DEPARTMENT O

Better .
Buildings ENERGY
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Commercial Property Assessed Clean Energy (C-PACE)

C-PACE 101 C-PACE is Spreading Across the U.S.

11 Available Markets in 2015
finance qualified public benefit improvements in

B A
commercial properties \ ﬁ

| =
energy, water conservation projects, and seismic &

- Eligible measures include energy efficiency, renewable
hurricane resiliency ﬂ-\

- Fixed-rate financing that self-amortizes over the life of
the improvements, typically 20-30 year terms

Commercial Property Assessed Clean Energy (C-PACE):

- Public-private financing through which private lenders

22 Available Markets in 2020

- Enabled by State law and modeled after long-established
public benefit assessments (i.e. utility, downtown renewal)

- Documented by a tri-party financing agreement between
borrower, C-PACE lender, and government-appointed
administrator

- Administrator places a non-accelerating assessment on
the property’s tax parcel, and remits payments to C-
PACE lender

- Requires consent from secured lenders; obtained from I current states Coming Soon

250+ lenders

U.S. DEPARTMENT OF ENERGY  OFFICE OF ENERGY EFFICIENCY & RENEWABLE ENERGY



Most Buildings Qualify

Building Requirements Financial Requirements
v" Commercial, Industrial, Non- v"Financed amount cannot exceed 35% of
Profit, Multi- Family >5 Units property value

- 0 :
v" Does NOT work for residential, and 20% for new construction

government v Total property debt (mortgage + PACE)

v Located within operational PACE cannot exceed 95% of property value

municipality v"Not in bankruptcy

v Current on property taxes v'Meets other state statutory requirements

_ 4 [} _ —ton, : J
% Hotels & Offices @ Retail | Manufacturing E Multi-family

Increase tenant and guest Invest in windows, Offset high energy use Properties with greater
comfort as well as net lighting and more with with renewables and efficiency are not only more
operating income long-term, low-cost ensure operations with profitable, but marketable to

capital resiliency measures tenants as well
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Commercial Property Assessed Clean Energy (C-PACE)

Project Types

Energy Efficient Upgrades and Deferred
Maintenance

Replace HVAC, lighting, windows, roof, etc.
or improve seismic or hurricane resiliency to
improve property and portfolio value.

New Construction & Gut Rehabs
E Improve cash on cash returns; decrease
cost of capital; fill equity gaps.

<!, Solar & Renewables

/< 100% financing and 20+ year
repayment drives day-one cashflow
and maximizes tax equity for owners.
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Commercial Property Assessed Clean Energy (C-PACE)

v' CA (3years)

v CT (1 year)

v' DC (Case by case)

v' FL (3 years)

v" KY (No limit)

v' MD - PG Co. (18 months)
v' MI (3 years)

v' MO (Case by case)

v MN (1 year)

v NY (Case by case)

v" OH (No limit)

v PA (Back to Aug of 2018)
v" RI (2 years)

v' TX (Case by case)

Retroactive Financing

I states Allowing Retroactive Financing v" WI (30 months)
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U.5. DEPARTMENT OF

ENERGY

Office of
ENERGY EFFICIENCY &
RENEWABLE ENERGY

Summary and Resources

Roosevelt Grant, HUD




World-Class
Best Practices...

Fingertips

» Residential High Performance and the Three “R"s:
Resistance, Resilience, and Recovery (Gilbride,
Reichel, Mantell-Hecathorn, Baechler)
Presentation describing construction techniques to
make homes both energy efficient and disaster
resistant. (Oct 2019)

» DOE report: building a durable and energy

B U | ld | ng Am e I’I Ca efficient home in post-Katrina New Orleans (July

. 2007
Solution Center Ny "
» Building Science Corporation Digest BSD-111,

BASC,pnnl_gOV Flood and Hurricane Resistant Buildings (Oct
2006)




Value of EERE in Action Plans: Meeting CDBG-MIT’s

_Goals

\/
0’0

<>

L)

<>

L)

HUD Goal 1: Support data-informed investments, focusing on
repetitive loss of property and critical infrastructure

Example: EE and resilient design are critical

HUD Goal 2: Build capacity to comprehensively analyze disaster
risks and update hazard mitigation plans

Example: Mitigation planning, Research and Development, Codes
and Standards are necessary

HUD Goal 3: Support the adoption of policies that reflect local and o

regional priorities that will have long-lasting effects on community i

risk reduction, including risk reduction to community lifelines and = s "l

decreasing future disaster costs IABTHE) Protection

Example: Model building codes and standards promote EE and Hazard

resilient design &E:E';W Mitigation ml
Planning ™"

HUD Goal 4: Maximize the impact of funds by encouraging leverage, ... S

private/ public partnherships, and coordination w/other federal Profaction Acton st

dOIIarS Planning rn%?%?ﬁ? e Sustainability

Example: Leveraging federal DOE and FEMA funds to achieve your Fakil

goals
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DOE Resources

o Efficiency-Resilience Nexus

e DISASTER! Resilience and Adaptation Pre- and Post-
Disaster (Better Buildings Residential Network Peer
Exchange Call Series, Sept. 26, 2019)

o Efficiency and Resilience Improvements with PACE
Financing (BBRN Peer Exchange, March 14, 2019) A

« ZERH webinar: Going Green and Building FORTIFIED FORTIFIED
Homes

N pogamol Ibe rame

e DOE / EERE resource page: energy resources for
hurricane season, and case study energy efficiency
and sustainability practices post-Katrina/Rita in New
Orleans
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https://betterbuildingssolutioncenter.energy.gov/resilience
https://www.energy.gov/sites/prod/files/2019/12/f69/bbrn-disaster-092619.pdf
https://www.energy.gov/eere/better-buildings-residential-network/downloads/efficiency-and-resilience-improvements-pace
https://www.energy.gov/eere/buildings/doe-zero-energy-ready-home-resources
https://www.energy.gov/eere/energy-resources-hurricane-season
https://www.energy.gov/eere/technology-to-market/new-orleans-schools-implement-energy-efficiency
https://fortifiedhome.org/

FEMA Resources

= FEMA Hazard Mitigation Plan Resources website:
https://www.fema.gov/hazard-mitigation-planning-
resources

= FEMA State Mitigation Planning Resources website:
https://www.fema.gov/state-mitigation-planning-resources

= FEMA State Mitigation Planning Key Topics Bulletins:
https://www.fema.gov/media-
library/assets/documents/115780

= FEMA Local Mitigation Planning Resources website:
https://www.fema.gov/local-mitigation-planning-resources

= FEMA National Response Framework:
https://www.fema.gov/media-
library/assets/documents/117791
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https://www.fema.gov/hazard-mitigation-planning-resources
https://www.fema.gov/state-mitigation-planning-resources
https://www.fema.gov/media-library/assets/documents/115780
https://www.fema.gov/local-mitigation-planning-resources
https://www.fema.gov/media-library/assets/documents/117791

HUD CDBG-MIT Resources

« Community Development Block Grant Mitigation Program:
https://www.hudexchange.info/programs/cdbg-mit/

 HUD CDBG-Mitigation Notice:
https://files.hudexchange.info/resources/documents/FR-6109-
N-02-CDBG-Mitigation-Notice.pdf

 HUD CDBG-Mitigation 2019 Webinar series:
https://www.hudexchange.info/news/cdbg-mit-webinar-series/

U.S. DEPARTMENT OF ENERGY  OFFICE OF ENERGY EFFICIENCY & RENEWABLE ENERGY



https://www.hudexchange.info/programs/cdbg-mit/
https://files.hudexchange.info/resources/documents/FR-6109-N-02-CDBG-Mitigation-Notice.pdf
https://www.hudexchange.info/news/cdbg-mit-webinar-series/

Other Resources

e Resilience Contributions of the International Building
Code (ICC, 2019)

e The Important Role of Energy Codes in Achieving
Resilience (ICC, 2019)

e Keep Safe Guide (Enterprise Community Partners,
2019)

 Enterprise Green Communities (Enterprise Community
Partners, 2020

 Puerto Rico Energy Tool Kit (Rocky Mountain Institute,
2019)

U.S. DEPARTMENT OF ENERGY  OFFICE OF ENERGY EFFICIENCY & RENEWABLE ENERGY


https://www.iccsafe.org/wp-content/uploads/19-17804_IBC_Resilience_WhitePaper_FINAL_HIRES.pdf
https://www.iccsafe.org/wp-content/uploads/19-18078_GR_ANCR_IECC_Resilience_White_Paper_BRO_Final_midres.pdf
https://www.enterprisecommunity.org/resources/keep-safe-guide-9310
https://www.greencommunitiesonline.org/
https://prenergytoolkit.org/

P ENT O . DEPARTMENT OF
#% ENERGY
=i e "||.:'....
\

< ,,-*f'- Energy Efficiency &
" Renewable Energy

Contact Information

Elizabeth Arnold (Fellow) Dale Hoffmeyer
Building Technologies Office Building Technologies Office
240-597-6689 202-604-9475
Elizabeth.Arnold1@ee.doe.gov dale.hoffmeyer@ee.doe.gov
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Questions?

HUD CDBG-MIT Guidance Questions

HUD Policy Unit
DRSIPolicyUnit@hud.gov
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