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Market and Policy Context



Multifamily Context

* 24% of the national housing stock
* Large MF buildings are over 30% of units

Building Owner
65%

Common
Non-Heat

Common
Space Heat

Unit Residents

Unit Non-Heat 35%
Space Heat
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Zero Net Energy

Defined...

Zero Net Energy buildings are buildings with greatly
reduced energy load such that, averaged over a year,
100% of the buildings energy use can be met with
onsite renewable energy technologies. Also known
as Net Zero Energy.

Measured Energy Stats
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BUILDING’S RENEWABLE BUILDING’S
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Advancing Policy to Zero
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GETTING TO

ZEero

BUILDINGS DATABASE

Bl Getting ero Buildings Database

Search Projects: EZEE /-\

ing Net EUI* (KBtuffetlyr): A1 Least - Show Al - o

[¥] ZNE Verified [l ZNE Em Climate:

dvanced Buildj b,
< = Building Size (ft): A1 Leas! State or Province:

California

= - . —~ = Primary Building Use
New Buildings Institute is proud to introduce e Construction Type: -select- -
- select - -
- - - - * The Net Energy Use Intensity (EUD includes both whole-building energy usage a 4 ation and may
o u r G ettl n g to Ze ro Bu l I d I n g s Da ta ba se Filter Results e modeled (estimated) or measured (actual). ZNE buildings will have an EUJ of Zero or less (@ negative Aumber indicates
L generation exceeds use). See each project’s energy section.
. Project Name City State Area Net EUI
[ " ; g KBUUittyr)*
NBI Featured Project Most Popular Most Recent Featured Views ik : =
! Audubon Center at Debs Park LM
".. Bacon 5t. Offices San Diego CA 4499 -053
.ll Challengers Tennis Club for Boys and Girls Los Angeles CA 3408 -0.10
Alfrad A. Arraj United States Lincoln Heritage Public ZNE Verifiad City of Watsonville Water Resources Center Watsonville CA 19795 -54.01
District Courthouse Library: Chrisney Branch
ZNE Emerging
Bradshaw Construction New Rinker Hall at the Universigy N N
Bullitt Foundation Cascadia Office Bullding of Florida Advanced Bulldings David and Lucile Packard Foundation Los Altos CA 48997 -4 65
Center Targel New Consuruction Yale Sculpiure Bullding and Submi Proi
Bmling Typals: . Gallery NNTI. 8 F Oy Diamond X Ranch Student Intern Center at Santa Monica Malibu cA 3498 -3.56
Gross Area: 51,990 e Kohl's Energy Uparade c':L’,;‘;’i::f:,::‘j:fj,’;:fwm e S i Nattariat Recearon Aoea
Frosecs Senra Rico M DFR Construction San Diego Net Zero Office San Diego CA 33390 -1.19
Read More »
Complation Date: Apr 2013 = iDeAs # Squared Design Resources:
Facilivy
Learn more about 1his project The Getting to Zero Project Environmental Technology Center at Sonoma State Rohnert CA 2196 -1.47
Read More »  POT1al Is an access polnt 1o University Park
the DOE's High Performance 3
Buildings Database. For more ~.—. IDeAs Z Squared Design Facility San Jose CA 6555 062
information on the database
click here.
4 1 aclia Chan.mina Qun Fiald Ctatinn at _laenar Ridna WanAeids ™A 124407 7R

The largest database on ZNE buildings in North America and the

only database searchable by ZNE Status & Energy Performance
http://newbuildings.org/getting-to-zero-buildings-database
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40 States with ZNE Buildings

British Columbia, Canada
Quebec, Canada
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0 Number of ZNE Verified Buildings - States with ZNE Emerging or Verified Buildings
stitute, 2015
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Zero Net Energy Buildings

2014
30 0 B

2015

Interim
Count;
191

B 2ZNE Verified
Buildings and Districts

ZNE Emerging
Buildings and Districts

Ultra-low Energy

Buildings
{not counted in 2015)
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14 Building Types

ZNE Buildings by Type — NBI 2015 Interim Summary

Education- K-12
Office

Education- higher
Other

Multifamily
Education- general
Military

Public Assembly

Retail W Verified

Library L
B Emerging
Mixed Use
warehouse

Public Order- safety
Office- other
Laboratory

Airport

Healthcare
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Size of ZNE Buildings

25-50k

50-100k >100k
1/3 of the buildings

are 50,000+ sf
V- M

VanDusen Visitor Centre Vancouver BC
Photo: Nic Lehoux / Architect: Perkins+Will




Owner Type

Non-

Profits
11%

Private
24%

Public
65%
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Performance Range
( measured performance data)

100
National CBECS average for Commercial Buildings

90

80

® ZNE Emerging

®
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Avg. EUI
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MULTIFAMILY PRECEDENTS

The Ramona, Portland, OR

Ultra-Low Energy Affordable Housing
6 Story, 138 Units, 230,762 SF, Certified LEED Gold, EUI of 18.7

new buildings Za 2dvanced
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MULTIFAMILY PRECEDENTS

EcoFLATS, Portland, OR
Targeting Net Zero , 18-Unit Apartment Building
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MULTIFAMILY PRECEDENTS
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EcoFLATS, Portland, OR
Targeting Net Zero, 18-Unit Apartment Building
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MULTIFAMILY PRECEDENTS

Z Homes Issaquah WA
Net Zero Energy
10 -Unit, Attached Townhome Development
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nbl institute NBI © 2015 " buildings



MULTIFAMILY PRECEDENTS

Bud Clark Commons, Portland OR
Ultra-Low Energy Affordable Housing
108k SF. 130 studios + 90 bed men’s transitional shelter, LEED Platinum
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Green Roofs

Solar Hot Water

. : Heat Recovery Ventilators
B . 1.__’
L il
—t —S in Interior Relites
- : -4 =
o kil e
: 4 ! Ha The “Perfect” Wall
g7 3 % i
= [ ML >
P A : » |
71 ] et i
A 2R i |
O L |-$ ; = g | :
- il ’;h==========h_
o’ : b '
: E g i
: e, &
- P _—
4 . P .
: y 3 Bioswales
: y N
E -
B 4
e ..‘..‘. = / /;;,7' :1:?:
--...._.,'? t};j’,}-f ; Efficient Lighting
Y & =g .
g - Daylight Sensors
b 4 Greywa llection
! 4
r 4
! 4
' 4



e = o
& = .
= E N

8 N d N

/N = =
~ Kl |
e M N

x oE e W

The Resource Access Center was

designed to save $51,000/year in energy

and $9,000/year in water.

(2010 rates)



At the RAC, $60,000 will purchase:

One year of rent for 12 housing residents, or
One year of dinners for 90 men who live in the shelter,

One year of salary for a case manager to work with
homeless clients in the day center

or



Multifamily,
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Emeral City Plymouth Housing
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a unique opportunity
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Multifamily, a unique opportunity
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Multifamily,
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Multifamily,
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David and Lucille Packard Foundation Building
Courtesy: EHDD
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ENERGY
SOLUTIONS

NEAR ZERO TO NET ZERO

27-April-2015 — Benjamin Knopp




rissom Lane: A Case Study




BACKGROUND

“Builtin late 2014
“Blacksburg, Virginia
“Four duplexes
“Eight units (950ft?/ea)

“Senior affordable housing




ENVELOPE

PRE-ENGINEERED WD ROOF
TRUSS WITH ENERGY HEEL @
24°0.C. MAX-VERIFY SIZE &
DESIGN WITH MFR

RE0 BLOWN CELLULOSE

INSULATION
172 GWB

SIMPSON HURRICANE -
CLP-H25-TYP

GWB CAULKED - TYP

2x0 DOUBLE TOP FLATE

INSULATED HEADER - SZE
INDICATED ON PLANS

SEALANT
X WD SILL

WD APRON

PT.2x8 SILL PLATE ON SILL
'SEALER AND TERMITE

SHIELD Wi 1/ DIA % 12°

ANCHOR BOLTS @ 48" 0.C.
WD WALL BASE
SILL CAULKED
WD QUARTER ROUND TRIM

R10 POLYSTYRENE RIGID
INSULATION (SLAB EDGE)

4 CONC SLAB Wi Bx8 W20 x
W20 WWF OVER 10 MIL VAFCR
BARRIER OVER 4° RIGID

INSULATION BOARD (R20} OVER

12 =
3
b
IS 5
£S5
3
<
3

<
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INSULATION BAFFLE

'YEAR FIBERGLASS SHINGLE:
OVER 30% BLDG FELT OVER 771
038 ROOF SHEATHING

RE0 BLOWN CELLULOSE INSULATION

ICE & WATER SHIELD UNDERLAYMENT -
INT - EXTEND 24" MIN INSIDE

EXTERIOR WALL

ALUM DRIP EDGE

2x SUBFASCIA

.

‘\

—
e

NN
\ fe—

RI0POLYST

INSULATION

#4REBAR @ 17°O.C.

#5 REBAR L' INTO
FOOTING @ 18" 0.C.

#5TIEBARS @ 187 0C.

| T
[T —
P —

ALUM GUTTER

1%6 FCB FASCIA

12" FCB PERFORATED SOFFIT

TRUSS BEARING S
g1 14

x4 FCB TRIM

DRIP CAP REGLETTED INTO
FOAM - REFER TO WINDOW DETALS
x4 FCB TRIM

VINYL WINDOW UNIT
14 FCB TRIM

CELLULOSE WALL INSULATION TOTAL
COMBINED EXTERIOR WALL R-VALUE:
R-18 (CELLULOSE) + 55 (515 = R245

FCB SIDING OVER /8" VERT FURRING
STRIPS @24 0.C.

1" STRUCTURAL INSULATED SHEATHING
AS PER MFR SPECIFICATIONS, TAPE
‘SEAMS WITH 2-7/8" WIDE STRIPS - TYP

SHEATHING GLUED CR SEALED TO BASE
PLATE

ALUM DRIP EDGE TO.
PROTECT TOTAL BOTTOM
EDGE OF SHEATHING
LET SHEATHING EXTEND
1" MIN BELOW
FOUNDATION TOP PLATE

PARGE EXPOSED FOUNDATION - 2 COATS

TOP OF CONC SLAB
o ot

GRADE AREAS AROUND BLDG TO HAVE A
MIN 5% SLOPE AWAY FROM FOUNDATION
WALLS FOR 10-0" FROM BLDG
BITUMINOUS DAMPPROGFING

CEMENT WASH

FILTER FABRIC

4" PERFORATED PVC PERIMETER DRAIN
TILE - CONT, SET IN CLEAN GRAVEL
BACKFILL - CONNECT TO OUTFALL

__TOP OF FOOTING
v

CONCRETE FOUNDATION WALL
CONCRETE FOOTING
#4 REBAR - MAINTAIN 3" MIN

CLR FROM ALL SIDES OF
FOOTING

Floor: R-20 (EPS under slab)

“Walls: R-25 (cellulose + SIS
Ceiling: R-60 (cellulose

Windows: triple-pane

Air Sealing: caulked sill,

taped sheathing, etc.




“Mini-Split Heat Pump

21.5 SEER, 12.2 HSPF

4 Distribution: slim interior

| e e . 3 8 st l

ductwork

“Ventilation: exhaust-only

with passive air inlets




WATER 4 Fixtures: EPA WaterSense

“Layout: all 34" (2" to tub)

“Water Heating: 2.75 EF

heat pump water heater




AN RN @SS “ \Washer: ENERGY STAR

""""""" “ Refrigerator: ENERGY STAR

“Lighting: 90% LED, 10% CFL

4 \/erification: circuit level

energy monitoring




SOLAR “43.78 KW of PV per unit

“34 KW of PV total




MENFONVN (@ “ CFM50: 308

HERS® Index A/A\CHSO 2.14
@ More Energy

o I 2 A CFM50/SFBE: 0.1

180

" “HERS 44 (pre-renewables)
_422—44 Pre-PV

“HERS 2 (post-renewables)

" 10
2 Post-PV

Standard
New Home

Zero Energy
Home

@ Less Energy
-




APATHTO NET ZERO

REACHING NET ZERO - PERFORMANCE IS KEY
75% REDUCTION IN ENERGY USE TO REACH NET ZERO

4 Passive House
Techniques

“4 Orientation

-~ Geometry 75% Reduction
Required

-~ SUper IﬂSUlation 22,500 KWh/yr

“ Thermal Breaks

R R 25% Energy Use
-~ h | |
of Conventional
Airtight Enclosure
V N . d & 5,800 kWh/yr 5,800 kWh/yr
Windows & Doors
Ao h I m ENERGY USE OF ENERGY GENERATION ENERGY USETO
M e C " E q U I p e nt CONVENTIONAL FROM 6.6 kW PV REACH NET ZERO
2000 SF HOUSE ARRAY (OBSERVED) TARGET
NOTE: Net Zero calculations based on onsite generation from a 6.6kW PV array Hammer & Hand
. (typically the max practical size for SFHs in urban settings) for a 20005F house. Redistribution okay with credit/link to hammerandhand.com
Source: www.hammerandhand.com B:sed a: conventional EUI olf 384 kBtu!sf/\:lr (USEIA). Typical En:rgy Dist:}butian Data from Ecotope Inc. and NEEA

A



http://www.hammerandhand.com/

ENERGY BREAKDOWN

A

Energy End Use in US Homes

2009 Survey:

“ Space heating/cooling: 48%
“ Baseload: 52%

1993 Survey:

“ Space heating/cooling: 58%

“ Baseload: 42%

Source: US Energy Information Administration

34.6%

\ 6.2% 17.7% ’I

= Space Heating

Appliances, electronics, lighting
Water Heating
Air Conditioning




A

70%

60%

50%

40%

30%

20%

10%

0%

ENERGY BREAKDOWN

Energy End Use in US Homes

m Space Heating/Cooling Baseload

2009 Data

1993 2009

Source: US Energy Information Administration

= Space Heating

= Appliances, electronics,
lighting
= Water Heating




MULTIFAMILY ADVANTAGE

4 Better volume-to-

surface-area ratio
“ Centralized systems
4. Economies of scale

4 Attract conscientious

tenants

Photo: NAIT (www.nhait.ca)



https://creativecommons.org/licenses/by-nd/2.0/

CONCLUSION

“ Use proven techniques  “Include energy
from high performance monitoring in project

standards (Passive House,

- .
Living Building Challenge, etc.) Include operatlons and

maintenance plan
“ Think “efficiency first,

then renewables” “ Include tenant
education —tenant
behavior can make or

break a net-zero project

“ Take advantage of
economies of scale




QUESTIONS?

Presented by
Benjamin Knopp
Energy Specialist

Community Housing Partners
Energy Solutions
bknopp@chpc2.org

R

ENERGY
SOLUTIONS
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Homes for Generations

Better Building Challenge — How to Get to
NetZero in MultiFamily

Gina Ciganik, Vice President — Housing Development




Aeon’s Vision:

that every person has a home and Is
Interconnected within community.
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Homes for Generations




Aeon and University of Minnesota
Center for Sustainable Building Research —

New Const. Sust. ehab Mod. Reh%b
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Azeon Pilot Projects - 2006 -2010

Homes for Genera tions



Utility Costs over 20 years...

$130
Million



http://www.google.com/imgres?imgurl=http://ecx.images-amazon.com/images/I/31QV2oXynYL._SX300_.jpg&imgrefurl=http://www.amazon.com/Monopoly-Classic-Replacement-Houses-houses/dp/B00BHGG8XY&h=243&w=300&tbnid=ZaH0fqoid0NNvM:&zoom=1&docid=JyB2Au_tduLJLM&ei=pdt0U4-YMImRqgb37IDwBA&tbm=isch&ved=0CGAQMygMMAw&iact=rc&uact=3&dur=615&page=1&start=0&ndsp=40

Replicable, Scale-able, Model...
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What if every single act of design and construction made the world a better
pIaC e? - The Living Building Challengen

LIVING BUILDING CHALLENGE" 2.0

A VISIONARY PATH TO A RESTORATIVE FUTURE




gy LIVING
& == BUILDING
%/~ CHALLENGE

<N

MATERIALS

Red List

Embodied Carbon Footprint
Responsible Industry
Appropriate Sourcing
Conservation + Reuse

WATER
Net ZeroWater
Ecological Water Flow

ENERGY
Net Zero Energy

ﬁe On.

Homes for Generations

HEALTH [and Happiness]
Civilized Environment

Healthy Air

Biophilia

SITE (Place)
Limits to Growth
Urban Agriculture
Habitat Exchange
Car Free Living

EQUITY

Human Scale + Humane Places
Democracy + Social Justice
Rights to Nature

BEAUTY
Beauty + Spirit
Inspiration + Education



Don’t forget that
money 1s a scarce
resource too!!
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Homes for Generations




Minnesota’s Cost Curve
(adj. for inflation)

New Construction 2
$300,000 7
$250,000 ——

$200,000 E———

\

$150,000 -

y=2926.7x+ 199029
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Homes for Generations



Before

Homes for Generations Community
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Homes for Generations



Homes for Generations Community



Solar Thermal



AEON SOUTH QUARTER: THE ROSE
FINAL EXTERIOR RENDERINGS
01.24.2014

PORTLAND AVE. AND FRANKLIN AVE.
-PERSPECTIVE OF THE MAIN ENTRY FROM SOUTH EAST CORNER OF SITE

d€OIl.

Homes for Generations

Community




P, 3%
L 3 -

DISCOVERY URBAN FARM BY HOPE COMMUNITY VIEW FROM NORTHWEST CORNER OF GARDEN

AT THE ROSE, 1920-1928 PORTLAND AVE. MINNEAPOLIS, MN 55404

HOPE

Community

Homes for Generations
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Homes for Generations



95

85

I

&5

b

MONTHLY AVERAGE TEMPERATURE °F

MIAMI &

DAL LAS

'{ﬂ%e OIl.

Homes for Generations




Scheme 04 Scheme 05 Scheme 06
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Homes for Generations



ENERGY Energy Use Intensity (EUI)

3 I kbtu / sf / year
Design EUI

| B
2 NEZDED:
/4% below regional baseline : f;ggﬂ\: ?F :
I I
6 5 comey | |
5 2 | [126kwH | | |
| auiads ] e
[0]
ASHRAE Green SB 2030 & As Designed As Designed;  [LBC
2004 Communities 2030 with PV Energy
Regional Baseline Challenge Installed Petal:
Baseline Current Target Net Zerc]

'{ﬂ%e OIl.

Homes for Generations

60% Reduction

SO QUARTER IV Sustarable Design Frocess



Resident Engagement
Pilot Project




Balfour Beatty

Communities

Achieving Net Zero with Balfour Beatty Communities

@TClnnovator
Tabitha Crawford, CEM, CDSM
SVP Balfour Beatty Investments
May 28", 2015
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Balfour Beatty

Communities

= About Our Company
o Why Net Zero Makes Business Sense
o Behavior: Beyond the Homes

65



Balfour Beatty

Communities

Over $17.1 Billion Construction on LEED projects, not including
NGBS, Energy Star, or residential portfolio

New Homes Built Top 1% for Energy Efficiency (NAHB external
review)

350 LEED APs
Largest rooftop solar-powered community at Fort Bliss, TX 13.4 MW
Built first / largest NGBS Emerald community (75% Net Zero)

2014 NGBS Multifamily Project of the Year — Fort Bliss Emerald
Community



Balfour Beatty

Communities

Diverse Portfolio of Owned and Operated Properties
* 45,000 Homes

55 Military Housing

* 8 Student Accommodation

North American PPP Focus

 Military Family Housing

 Municipal Centers

* Hosnitals



Balfour Beatty
Communities

Net Zero Higher Education:

Portland Community College, Sylvania Campus, OR
University of Hertfordshire, UK

Texas' first Net Zero Public Middle School

Net Zero Gov't Bldg Edith Green-Wendell Wyatt Fed Reserve
First Zero Carbon Office in Hong Kong
Army Partner for Housing at:

2 “Net Zero Installations”

(Waste, Water, Energy: Fort Carson, Fort Bliss)
2 “Net Zero Energy” Installations (West Point, Fort Detrick)

68



Balfour Beatty
Communities

Why Net Zero—The Business Case

o Reduced Operating Costs
o Increased Energy Security

o Enhanced Community
Sustainability

o Client Driven Standard




Balfour Beatty

Communities

Zerol

o 250 New Multi-family Development

o Largest Emerald Certified Community

o Only a 3% Construction Cost Premium

o 13.4 MW
Community Solar




Balfour Beatty

Communities

Why NGBS? Reduced Operating Expenses

o Utilities = Major Expense for Housing Portfolio
o Every Dollar Saved = Improved Amenities Quality of Life for Residents

Table 1 — Minimum Energy Efficiency Requirements
Percentage Improvement Above Code

LEED NGBS

Emerald
Gold

Silver

Certified m

ASHRAE 90.1-2007

IECC-2006

71




5,200+ kWh savings/year per home
1,300,000 kWh savings/year all homes

$383/year per home*
$95,000/year all homes*

*Based on 2012 electric rate of $0.073/kWh



Balfour Beatty

Communities




Balfour Beatty

Communities




Balfour Beatty

Communities

éWHCh4 - -
codsv.; (R
/

Result = Create & Send
Reduced Energy Cuesto
Demand RESES

Residents
Change Energy
“Habits”

75




Eliminate Upfront Cost — 3" Party ESPC / PPA Type Model
Guarantee No “Out of Pocket” Risk for Owner or Residents

————————————————————————————

SAVINGS
(at risk)

____________________________

~ SAVINGS
. (guaranteed)

_________________________

ENERGY
EXPENSE

ENERGY
EXPENSE

THE PAST s JTHE FUTURE




Balfour Beatty

Communities

Tabitha Crawford, CEM, CDSM
Global SVP Innovation & Sustainability
Balfour Beatty Investments
Tcrawford@bbcgrp.com
@TClnnovator
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