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“The Wood Products Council” is a
Registered Provider with The American
Institute of Architects Continuing Education
Systems (AIA/CES), Provider #G516.
Credit(s) earned on completion of this
course will be reported to AIA CES for AIA
members. Certificates of Completion for
both AIA members and non-AlA members

are available upon request.

This course is registered with AIA CES for
continuing professional education. As
such, it does not include content that may
be deemed or construed to be an
approval or endorsement by the AlA 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

A growing belief among design and construction professionals is that simply building to the energy
code’s baseline minimums is no longer good enough. One approach that’s becoming increasingly
popular for multi-family projects is Passive House design. The Pennsylvania Housing Finance
Agency (PHFA), which has funded 17 multi-family Passive House projects, is propelling the
affordable housing industry toward a net-zero energy standard by 2030. This initiative has proved a
catalyst for the significant expansion of passive house/net-zero-capable housing, inspiring 14 more
states to similarly incentivize passive house through their low-income housing tax credit programs.
This webinar will share cost data, strategies, and lessons learned through completed Passive House
projects nationwide, demonstrating the radical, affordable, and scalable way the affordable housing
industry is combatting climate change through improved energy performance.




Learning Objectives

Review the defining principals of Passive House design and how it differs from traditional energy-
efficiency design.

Highlight areas of the building enclosure that are critical to design, detail and install correctly in order to
achieve deep energy savings.

Demonstrate the ability of high-performance, wood-frame, multi-family projects to achieve affordability.

Explore the potential increased use of Passive House techniques in multi-family housing.
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CARBON NEUTRAL BUILDINGS by 2050



BUILDINGS MUST GENERATE WHAT THEY NEED

ON THEIR OWN SITE
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39,000 kWh/yr
2832 sf roof
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Passive House

Patsive Rasee Imatitens

Envelope and Thermal Comfort Principles

;

Continuous Insulation- creating steady

indoor temperatures that won't drop below 50
degrees without heating source

Thermal Bridge Free Construction-
minimizes condensation/ building deterioration

Compact Building Shape- excellent surface-
to-volume ratio (< 1)

Airtightness- minimizes moisture diffusion into
wall assembly

Balanced Ventilation with Heat
Recovery with minimal Space

Conditioning System - exceptional efficiency,
indoor air-quality and comfort

Optimal Solar Orientation and Shading

- maximizing solar gains for winter, minimizing
gains for the summer case

'PHIUS

Passive Houne it US

e .

Seattgen 3 L1 DT

Energy Efficient Appliances and

Lighting- highly efficient use of
household electricity

User Friendliness - user manuals are
recommended to be given homeowners




. Certified
Passive House

Passive House Institute

BLDG MPG

PERFORMANCE

Requirements

1. Specific Space

4.75 kBTU/st/yr

Heating/Cooling Demand

2. Air-Tightness

3. Specific Primary
Energy Demand

.6 AcHso0

3 8 kBTU/sf/yr

4.5 «wh/st/yr
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Passive House Institute
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Consumption ¥ Production

4.5 KWh/sf/yr  @=W=¥=8 4.5 KWh/sf/yr
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PRINCIPLES FOR
NEARLY ZERO-ENERGY BUILDINGS

Paving the way for effective |mplemen’ro’rlon
of policy requirements

BRUSSELS
2015



Climate Mayors [ Follow |
@ U5, FChHmateMayors working together to advance local climate action, national emission reduction

palicies; & the Paris Climate Agreement wawwiclimatemayors. ong
Juan 1, 2017 148 oin fead

402 US Climate Mayors commit to adopt,
honor and uphold Paris Climate

Agreement goals

STATEMENT FROM THE CLIMATE MAYORS IN RESPONSE TO

PRESIDENT TRUMP'S WITHDRAWAL FROM THE PARIS CLIMATE
AGREEMENT

402 US #ClimateMayors, representing 69 million Americans, have
committed to adopt, honor and uphold the climate goals of the @




Building Code Revision Launches California
Toward Zero Net Energy Buildings

B Bill Roth | Monday November 11th, 2013 | 2 Comments

GO (s3 81 7 Wiweet o ) share
119

Starting in 2014, California is implementing a tsunami of
building code revisions called Title 24. These revised
building codes will move California's residential and
commercial buildings toward Zero Net Energy (ZNE). In a
ZNE building, the annual energy consumption is equal to
its annual production of renewable energy. Under Title
24, all new residential construction is to be ZNE by 2020
with all new commercial buildings achieving this ZNE
goal by 2030.

Title 24 moves building design toward “comprehensive building solutions.” This building design approach first
focuses upon reducing energy consumption through the integration of smart and energy efficient technologies.
The final design step after reducing the building’s energy consumption is to install onsite renewable energy
generation like solar panels.



DEMONSTRATE it!

STABLE FLATS 2015: 26 townhomes
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* 12 Months of Measured Data

12 Months PV COST
Address TEAsf kWh Total kWh NET $/Yr
235 1908 13,088 4172 8916 $1079
George | $90/m |
Typical Code 40,068 68% BETTER $4407

Building

$367/m
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CAPITAL FLATS (The Factory) : Phase 1 2001
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CAPITAL FLATS (The Factory) : Phase 1 2001



CAPITAL FLATS (Thin Flats) : Phase 2 2008
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CAPITAL FLATS (Thin Flats) : Phase 2 2008
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CAPITAL FLATS (Thin Flats) : Phase 2 2008



Opening Day, September 14, 2008

CAPITAL FLATS (Thin Flats) : Phase 2 2008
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2 PRESSING ISSUES THE BATTERY SET OUT TO ADDRESS
1. LOCAL - GENTRIFICATION: “Attainable Housing”

s  AVERAGE RENT in NL for 1 bed: $1500/month + utilities
= THE BATTERY rent for 1 bed : $1375/month INCLUDES utilities

2. GLOBAL — CLIMATE CHANGE: Zeroing out building’s role

PHASE 3: THE BATTERY 2017 oh



- 25 Apartments (600-1000sf)

- 17,400 sf

- R34 walls

- R 54 roof/floors

- .13 Uvalue windows

- .6 SHGC

- Centralized VentilationERV, 82% efficient
- Centralized Hot Water: Geothermal

- Centralized heating/cooling: Geothermal VRF
- Centralized Electric Metering

- 77 kw PV array to get to Net Zero

PHASE 3: THE BATTERY 2017
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Roof

Balanced/Centralized Ventilation, 2 Ventacity 2000cfm ERV's
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Balanced/Centralized Ventilation, 2 Ventacity 2000cfm ERV's




WEEK 5: ROOF: FLOOD TEST FOR GREEN ROOF
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PHASE 3: THE BATTERY 2017

WATER TO REFRIGERANT VRF HEAT PUMPS




OPEN TRANSOM TO BEDROOM

Ductless Evaporator located next to open transom
and intentionally located above laundry for easy
connection of condensate drain

PHASE 3: THE BATTERY 2017
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PHASE 3: THE BATTERY Meeting the Energy Budget




PHASE 3: THE BATTERY Cautionary YELLOW!!!




PHASE 3: THE BATTERY BLOWING the Energy Budget!!




PHASE 3: THE BATTERY Who’s Who????




PHASE 3: THE BATTERY A beautiful night sky
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Passive House verification

PHIUS

Passive House Institule US

Building: Capital Flats 1r

Street Address: 152-158 W Laurel Street / 935-937 N Hancock Street

City, State, Zip: Philadelphia, PA

Country: USA

Building type: apartment building

Climate: PHILA INT AP PA Altitude of building site (feet above sea level): | 17

Home owner / Client:

210 mods x 370 watts = 77 kW system

Street Address:

City, State, Zip:

Architecture: Onion Flats | Architecture
Street Address: 111 W Norris Street

City, State, Zip: Philadelphia, PA 19122

Mechanical system:

PHIUS+ 2015 Multi-Family Calculator

Street Address: *Results in green
City, State, Zip: >
Year of construction: Interior temperature winter:| 68.0 | °F Enclosed volume V, ft:| 128293 | iC FATOTAL (ft ) I 1 6’782
No. of dwelling units: Interior temperature summer: 77.0 °F Mechanical cooling:{ x
No. of occupants: Internal heat sources winter: 1.40 BTU/h.ft2
Spec. capacity: W:BTU/F per ft2 TFA Ditto summer:{ 1 72 77777777 BTU/h.ft2 PV Utilization
Specific building demands with reference to the treated floor area Slte eleCtriCity (kWh/yr) 84085
Treated floorarea | 16782 §ﬂ2 Requirements Fulfilled?*
) . Output from PV Watts (kWh/yr) 98554
Space heating Heating demand 2.35 KBTU/(ftyr) 52% of 4.50 kBTU/(ftzyr) yes
Heating load 2.97 BTU/(hrft) 71% of 4.20 BTU/(hr ) yes http://pvwatts.nrel.gov
Space cooling Overall specif. space cooling demand 6.11 kBTUI(ftzyr) 98% of 6.26 kBTU/(ft?yr) yes Annual PV OUtp'Jt/Annual E|eCt”CIty Demand 1-1 7
Cooling load 2.75  BTUI(hr.f?) 59% of 470 BTU/(hr.f) yes Utilization fraction from utilization curve .334
- © 0(\ - - H
Frequency of overheating (> 77 °F) e | I Primary Energy offset by PV (kBTU/ft?yr) I21 15
Primary energy vty docnch,  Tghing decieal appinc [ 45.2  kBTU/fEyr) || 65% of 668 KBTUIRYY yes
DHW, space heating and auxiliary electricity 24.6 KBTU/(ftyr) R - Prlmal'y Energy
Specific primary energy reduction through solar electricity KBTU/(ft2yr R - 4 5 k B TU /Sf/yl’
Airtightness Pressurization test result ng, 0.53 1/h 0.53 1/h yes

* empty field: data missing; '-": no requirement

Passive House?

Site Energy: 84,085 kWh/yr

yes

PHASE 3: THE BATTERY 2017

Output from PV: 98,554 kWh/yr
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BANK FLATS 2019: 28 units and retail COPPPER FLATS 2020: 88 units
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28 Apartments (300-500sf)
24,141 sf

R34 walls, Buildsmart system | '
R 54 roof/floors '
.2 Uvalue windows DOUBLE PANE 1

.28 SHGC '
DE-Centralized VentilationERV .
SEMI-DE-Centralized Hot Water | . k& L |
DE-Centralized heating/cooling flis? 1 i k
Centralized Electric Metering el EL

174 kw PV array to get to Net  fEE

POSITIVE Energy

BANK FLATS 2019: 28 units and retail



- 28 Apartments (300-500sf)

- 24,141 sf

- R34 walls, Buildsmart system

- R 54 roof/floors

- .2 Uvalue windows DOUBLE PANE

- .28 SHGC

- DE-Centralized VentilationERV

- SEMI-DE-Centralized Hot Water

- DE-Centralized heating/cooling 1L ”

- Centralized Electric Metering | n

- 174 kw PV array to get to Net ||l! g |
POSITIVE Energy I|IIE

BANK FLATS 2019: 28 units and retail
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Original 450sf, 1-bed unit
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Original 450sf, 1-bed unit
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NEW 450sf, 1-bed unit
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Marcel Duchamp's door at Rue Larrey
that is both open and closed
1927

NEW 450sf, 1-bed unit
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NEW 450sf, 1-bed unit
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NEW 450sf, 1-bed unit
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HEATING, COOLING, VENTILATION

MINOTAIR

- Decentralized

- Combination ERV, heating, cooling, dehumidification
- Condenser self-contained

- No separate HVAC needed for hallways
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HEATING, COOLING, VENTILATION

- i MINOTAIR
- Decentralized
——t - Combination ERV, heating, cooling
R "o . - Condenser self-contained

- No separate HVAC needed for hallways

DUCTING STRAGETY
BANK FLATS 2018: 28 units and retail
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BANK FLATS 2018: 28 units and retail
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BANK FLATS 2018: 28 units and retail



HOT WATER
SANDEN
— SEMI- Decentralized
. - Heat pumps on roof
* - FAST recovery time: less storage
- Tanks located on 4% floor
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BANK FLATS 2018: 28 units and retail



HOT WATER
SANDEN
—. - SEMI- Decentralized
. ~! . Heat pumps on roof
.} - FAST recovery time: less storage
== Tanks located on 4" floor
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BANK FLATS 2018: 28 units and retail



RHEEM HPWH

Y% PRICE!!

1" the piping/heat loss

Located in basement

Free cooling/dehumidification basement
No heat pumps on roof

Proven technology

BANK FLATS 2018: 28 units and retail

BASEMENT



RHEEM HPWH

- Y% PRICE!!

- )2 the piping/heat loss

- Located in basement

- Free cooling/dehumidification basement
- No-heat pumps on roof

- Proven technology
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RHEEM HPWH

- Y% PRICE!!

- )2 the piping/heat loss

- Located in basement

- Free cooling/dehumidification basement
- No-heat pumps on roof

- Proven technology
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BANK FLATS 2018: 28 units and retail
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RHEEM HPWH

- Y% PRICE!!

- )2 the piping/heat loss

- Located in basement

- Free cooling/dehumidification basement
- No-heat pumps on roof

- Proven technology
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BANK FLATS 2018: 28 units and retail



BANK FLATS 2019: 28 units and retail: Foundation



BANK FLATS 2019: 28 units and retail: Foundation
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BANK FLATS 2019: 28 units and retail: Buildsmart panelization




BANK FLATS 2019: 28 units and retail: Buildsmart panelization



BANK FLATS 2019: 28 units and retail: One week per floor



BANK FLATS 2019: 28 units and retail: Roof




BANK FLATS 2019: 28 units and retail: Roof



BANK FLATS 2019: 28 units and retail: Roof
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BANK FLATS 2019: 28 units and retail: Roof




BANK FLATS 2019: 28 units and retail: Roof



?“=
o - |

- 2 i - P
c”l' LD - ‘ (| : l

B -1 |
o Lt el
L |

BANK FLATS 2019: 28 units and retail: Roof
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COPPER FLATS
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COPPER FLATS 2020: 88 units



B :
VIEW FROM W. NORRIS LOOKING NORTH ON N. HOWARD STREET (PROPOSED)

COPPER FLATS 2020: 88 units
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blueprint

THE BLUEPRINT METHOD

COPPER FLATS 2020: 88 units



blueprlnt

robotics

Customers
Architect & Structural
Engineer

Bluaprint
Architectural
Coordination
Blueprint
Sales Team
Blueprint

Production
Engineering

Blweprint
MEP Engineering

COPPER FLATS 2020: 88 units
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FIRST

CERTIFIED
PASSIVE HOUSE
IN
PENNSYLVANIA

START: APRIL 20, 2012
CERTIFICATE OF OCCUPANCY: JULY 20, 2012

IPHIUS

PBSSI‘(’Q g 59 Passive House Institute US
RECIPIENT OF THE SECOND PLACE WINNER
2014 INTERNATIONAL 2015 PHIUS AWARD

PASSIVE HOUSE AWARD “AFFORDABLE HOUSING”
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ENERGY/BUILDING CONSULTANTS & ENGINEERS
One Crescent Drive « Phiodeiphia, PA 19112 « 1-888-MAGRANN » www.mogronn.com
New Jersey o Pennsylvonia « Kentucky  Ohio

BUILDING LEAKAGE TEST COMPARISON

Tost#1 Tost 82
Test File: Depressurization File TestFile: Pressurization File
Date of Test:  7/5/2012 Date of Test  7/6/2012
Customer. Onion Flats, LLC Customer. Onion Flats

111 West Norris Street
Phitadeiphia, Pennsyivania 19122

Phone: 215-783-5501

Test Results
Test #1 Test 22 Change Percent

1. Aifiow at 50 Pascals: 293 CFM 201 CFM 92 CFM 314 %
0.48 ACH 033 ACH 0.15 ACH 314 %

FINAL AIRFLOWV: 0.405 ACH 50

PASSIVE HOUSE MAX 0-6 AC H 50










CONSTRUCTION COS5TS

| GENERAL CONDITIONS $1.500 | $4.500
| EXCAVATION & GRADING $3,000 | $9,000
FOUNDATIONS $7.000 $21,000
; HELICAL PIERS $6.500 $19.500
| SITE UTILITIES (WATER / SEWER | ELECTRIC) £ 10,000 | $30,000
| SOLAR PV (5 W PER HOUSE - | SKW TOTAL) £ | 5.000 | 45,000 |
[TOTAL SITE WORK $43,000 | $129,000
| FRAMING 7 INSULATION / SHEETROCK / PAINT £50.250 $150.750
| EXTWINDOWS & DOORS $9,850 $29.550
| MECHAMNICAL SYSTEM $8.500 | $25.500
| PLUMBING & SPRINKLERS $9,500 | $28.500
| ELECTRICAL $5,500 $16,500
| CABINETRY / COUNTERTOPS $5.500 | 516500
| APPLIANCES $6,200 $ 18,600
| HARDARE & FINISHES $9.300 $27,500
EXTERIOR CLADDING $4.500 $13.500
| EMONITORING %1500 | $5.700
LABOR / INSPECTIONS / OH-P / DELIVERY / INSTALL £95 000 $285.000
TOTAL MODULAR $206,000 | $618.000.00 ]
| _MODULAR COST PER SQFT :
TOTAL HARD COSTS 9 . 747.000.00
COST PER SQFT (1920 SQFT x 1 HOMES = 5740 SQFT) 5129.69
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MAKE ALL AFFORDABLE HOUSING
NET-ZERO-ENERGY-CAPABLE BY 2030



USE PASSIVE HOUSE AS THE TOOL



THE NEW GRAVITY PROJECT



HOW?



9% Low Income House Tax Credit (LIHTC)

QAP

Qualified Allocation Plan




POINTS-BASED SYSTEM

Total points 120

Community and Economic Impact 30
- Underserved Areas
- Senior Occupancy Developments
- Preservation

Development Characteristics 25
- Smart Site Selection
- Enterprise Green Communities

Resident Population and Services 50
- Income and Rent Targeting
- Designated Populations and Supportive Services
- Accessible Units
- Large Families

Development Process 15
- Noncompliance
- Ability to Proceed

Development Cost Savings 10



POINTS-BASED SYSTEM

Total points

Community and Economic Impact
- Underserved Areas
- Senior Occupancy Developments
- Preservation
Development Characteristics
- Smart Site Selection
- Enterprise Green Communities
- PASSIVE HOUSE
Resident Population and Services
- Income and Rent Targeting

- Designated Populations and Supportive Services

- Accessible Units

- Large Families
Development Process

- Noncompliance

- Ability to Proceed
Development Cost Savings

130

30

25

10

50

15

10



THE PHFA PROJECT

OCT 2014

“PASSIVE HOUSE points” introduced to PHFA 2015 QAP

FEB 2015
85 ME’LtEiZ-(E?min project applications were received
39 projects awarded funding
380/0 applied as Passive House projects

8 Passive House Projects awarded funding

422 new Passive House/Net-Zero-Energy-Capable units in PA

$COST$ “Negligibly different” from NON-PH projects



Construction Cost Summary from PHFA Applications

2015 Costs
Proj. No. County C;gnne:e 3 Unfs (byzBR (;ty)4+ L?]tl?sl Bldg. Area| Constr. $ $ /Unit $/SF
SF-1_|Franklin 5A 33 21 54 70,218 7,051,522 130,584 100
SF-2__|Schuylkill 5A 3 9 5 17 21,151 2,238,725 131,690 106
SF-3 _|Philadelphia 4A 5[ 19] 31] 5] 0 79,795 9,363,626 156,060 117
SF-4__|Allegheny 5A 26| 19 45 63,548 8,863,631 196,970 117
SF-5__|Lycoming 5A 16| 34 50 66,147 8,141,437 162,829 123
SF-6 |Bradford 5A 10| 24| 16 50 62,956 7,964,823 159,296 127
[ SF-7__|Centre 5A 20| 20 40 53,652 7,523,233 188,081 140
% SF-8 |Lebanon 5A 46| 16 62 84,168 11,742,459 189,395 140
_g SF-9 |Bradford 5A 2| 26| 12 40 59,954 8,369,296 209,232 140
c SF-10_|Butler 5A 3| 39| 18 60 67,904 9,827,275 163,788 145
% SF-11_[Erie 5A 9| 34 43 53,454 7,870,669 183,039 147
= SF-12__|Dauphin 5A 3 3 251 4 35 61,504 9,192,750 262,650 149
; SF-13_|Berks 5A 22 20| 16 58 62,097 9,305,340 160,437 150
= SF-14 |Franklin 5A 7| 25| 24 56 77,469 11,791,991 210,571 152
E SF-15_ |Luzeme 5A 26 15| 15 56 56,250 8,968,491 160,152 159
L SF-16 |Union 5A s 12| 8 6 31 43,868 7,071,066 228,099 161
= SF-17 [Chester 4A 48] 12 60 58,349 9,809,238 163,487 168
g SF-18__|Allegheny 5A 4| 30[ 18 52 77,351 12,979,386 249,604 168
7] SF-19 |Berks 5A 10 21| 11 42 57,722 9,785,000 232,976 170
SF-20 _|Montgomery 4A 16| 24| 15 55 61,480 11,113,700 202,067 181
SF-21_|Delaware 4A 8| 34| 14 56 65,790 12,184,074 217,573 185
SF-22|Philadelphia 4A 17| 16| 2| 35 45,476 8,905,240 254,435 196
SF-23 _|Allegheny 5A 14 9 23 28,205 5,552,583 241,417 197
SF-24 |Westmoreland 5A 28] 8 36 43,872 8,331,567 231,432 245,
SF-25 |Philadelphia 4A 10| 19| 11 40 46,757 11,453,809 286,345 245
AR-1 |Lehigh 5A 34| 4|1 49 65,339 6,392,809 130,465 98
AR-2  |Erie 5A 29| 16 45 53,021 6,152,972 136,733 116)
AR-3 [Philadelphia 4A 12| 54 66 77,975 9,751,707 147,753 125
AR-4  [Allegheny 5A 2|49 4 55 65,577 9,514,764 172,996 145
3 AR-5 |Delaware 4A 53 53 51,690 8,030,480 151,518 155
g AR-6 [Philadelphia 4A 44 44 49,406 8,361,579 190,036 169
(v AR-7  [Montgomery 4A 33|37 43 55,832 9,468,816 220,205 170)
¢>> AR-8 [Philadelphia 4A 28| 10 38 53,840 9,515,893 250,418 177
= AR-9 [Dauphin 5A 5(17] 6 28 45,434 8,075,064 288,395 178
% AR-10 |Allegheny 5A 33| 3 36 50,664 9,436,523 262,126 186)
2 AR-11 [Philadelphia 4A 46 46 56,478 10,795,027 234,675 191
AR-12__|Philadelphia 4A 27 | 10 37 48,768 9,658,098 261,030 198
AR-13  |Philadelphia 4A 30| 21 51 62,509 13,609,683 266,857 218
AR-14 [washington 4A 17] 7 24 35,299 7,856,113 327,338 223
AR-15  |Philadelphia 4A 62 62 70,991 25,995,741 419,286 366

THE PHFA PROJECT

Multi-Story / Elevator

MS-1|Northumberland 5A 35 35 40,397 4,276,084 122,174 106|
MS-2  |Dauphin 5A 22|14 [ 14 50 88,314 | 10,055,562 201,111 114
MS-3 |Dauphin 5A 18 | 59 77 92,000 | 10,668,511 138,552 116
MS-4_|Lancaster 5A 46| 6 52 71,758 8,456,719 162,629 118
MS-5 |Blair 5A 33| 20 53 82,070 9,727,007 183,528 119
MS-6 |Chester 4A 46 | 15 61 76,340 9,638,964 158,016 126
MS-7 [Lancaster 5A 13]39] 26 78 88,910 | 11,681,226 149,759 131
MS-8 [Clearfield 6A 24| 6 30 42,254 5,551,584 185,053 131
MS-9 [Indiana 5A 40 40 36,743 4,898,995 122,475 133
MS-10 [Bradford 5A 50| 6 56 57,817 7,738,172 138,182 134]
MS-11_|Cambria 5A 32|11 43 44,887 6,341,616 147,479 141
MS-12_ [Dauphin 5A 38| 16 54 58,335 8,201,250 151,875 141
MS-13 | Mifflin 5A 30| 4 34 39,447 5,559,187 163,506 141
MS-14|Fayette 5A 1212 24 29,586 4,192,325 174,680 142)
MS-15_[Allegheny 5A 2411213 49 67,340 9,698,634 197,931 144]
MS-16 |Lackawanna 5A 44| 4 48 49,460 7,159,738 149,161 145
MS-17 |Lehigh 5A 54| 7 61 63,949 9,318,159 152,757 146
MS-18 [Centre 5A 37| 11 48 57,959 8,490,644 176,888 146
MS-19 |Chester 4A 4135 49 54,287 8,007,477 163,418 148
MS-20 |Fayette 5A 21| 3 24 36,064 5,407,359 225,307 150
MS-21_|Chester 4A 61 3 64 70,083 | 10,557,500 164,961 151
Ms-22 gheny 5A 54 | 12 66 70,689 10,787,052 163,440 153|
MS-23 |Allegheny 5A 40/ 6 46 58,617 9,134,790 198,582 156
MS-24 |Wayne 6A 36| 4 40 40,959 6,460,530 161,513 158
MS-25 |Centre 5A 12 12 16,796 2,683,900 223,658 160)
MS-26 [Beaver 5A 40 | 12 52 55,361 9,468,440 182,085 171
MS-27 |Lancaster 5A 51 51 51,500 8,871,635 173,954 172
MS-28 |Allegheny 5A 52| 8 60 66,733 | 11,716,729 195,279 176
MS-29 y 4A 40| 4 44 44,687 8,202,314 186,416 184
MS-30 |Montgomery 4A 50 50 42,265 8,029,015 160,580 190
MS-31 |Crawford 5A 36| 4 40 38,953 7,490,675 187,267 192)
MS-32 [Philadelpia 4A 9|87 24 31,220 6,031,050 251,294 193
MS-33 |Westmoreland 5A 47 47 49,080 9,825,224 209,047 200)
MS-34 |Philadelphia 4A 58| 4 62 56,120 | 11,262,762 181,657 201
MS-35_|Philadelphia 4A 60 60 57,672 | 11,915,227 198,587 207}
MS-36 |Philadelphia 4A 20| 4 24 26,284 5,523,620 230,151 210)
MS-37 |Philadelphia 4A 34| 11 45 42,523 8,964,723 199,216 211
MS-38 |Philadelphia 4A 52 52 50,275 | 10,703,403 205,835 213]
MS-39 _[Philadelphia 4A 39 [ 11 50 53416 [ 11,371,112 227,422 213
MS-40 _[Philadelphia 4A 45| 5 50 55,099 11,747,269 234,945 213]
Ms-41 _[Philadelphia 4A 24 24 24,284 5,194,462 216,436 214]
Ms-42 _[Philadelphia 4A 45 45 46,754 | 10,118,014 224,845 21|
Ms-43 _[Philadelphia 4A 53 53 50,312 10,900,733 205,674 217,
MS-44 |Philadelphia 4A 54 54 48,965 | 10,664,381 197,489 218]
MS-45  |Philadelphia 4A 88 88 79,650 18,005,791 204,611 226




THE PHFA PROJECT

CONSTRUCTION COST OF PROPOSED PROJECTS TO PHFA
2015

PROJECT
COST/SF
o
7350 B PASSIVE HOUSE
0 NON-PASSIVE HOUSE
$300 |-
$250 i
o (o]
a o .C.!I- N
- a
$200 Og a.D'D a PASSIVE HOUSE _
.. S, - AVG $169.00/SF ™
oot :::d::::D.Bg_...:::D:::::::::::::::::::: +2.5% DIFFERENCE
$150 a o @ o NON-PASSIVE HOUSE _/
® 8 o°®8 W o AVG $164.50/SF
O o o o
o o o
o o 0 o go
$100 |- s 0®
$50 |-
SO | |
0 sf 50,000 sf 100,000 sf 150,000 sf PROJSE|(ZZ'ET

DATA SOURCE: PENNSYLVANIA HOUSING FINANCE AGENCY
© Onion Flats 2016. Prepared by NK Architects



THE PHFA PROJECT

Sacred Heart

Allentown, PA
[mestos 61 Units

WhiteHall
Spring City, PA
|fmsstos 49 Units

St, John Nueman Wynne
Phila, PA PHIUS Phila, PA
52 Units 51 Units

Hillcrest Washington Square » Mann Edge

Pittsburgh, PA Townhomes Lewistown, Pa

65 Units IPH'US Chambersburg, Pa PHIUS 34 Units Passhe House
Puserss *ovne boma UY 54 UnitS Puserss *ovne boma UY

7 Passive House Projects COMPLETED



THE NEW GRAVITY PROJECT

Construction Cost Change from Application to
Construction Completion
P——
roj, No, | Total | Residt Bldl. SISF @ $/SF @ e — NON-PASSIVE HOUSE
Units Area Applic Cost Cert
2015-443 51 62,509 S 218 S 186 -15% Ap pl i Cati O n
2015-431 52 43,868 S 296 S 287 -3%
2015-436 23 28,205 S 197 S 193 -2% $ 1 7 1 S F
2015-608 40 40,959 S 158 S 157 -1%
2015-810 35 61,504 S 149 S 149 -1%
2015-419 28 45,434 S 178 S 178 0%
2015-809 37 48,768 S 198 S 199 1%
2015-612 31 43,868 S 161 S 162 1%
2015-804 88 79,650 S 226 S 228 1%
2015-416 66 70,689 S 153 S 155 2%
2015-466 40 53,652 S 140 S 144 3%
2015-619 34 39,447 S 141 S 145 3%
2015-806 49 54,287 S 148 S 151 3% P A SSI VE H O USE
2015-445 50 55,099 S 220 S 226 3%
2015-439 53 51,690 S 155 S 163 5% ] .
s | | we s || Application
2015-449 61 63,949 S 149 S 157 5% $
2015-616 24 36,064 3 150 S 160 7% 1 6 1 S F
2015-620 53 82,070 S 119 S 129 8%
2015-807 43 55,832 S 170 S 185 9%
2015-614 45 53,021 $ 116 S 128 10%
2015-440 52 50,275 S 213 S 233 10%
2015-415 56 56,250 S 159 S 176 10%
2015-610 54 70,218 S 100 S 111 11%
2015-467 45 63,548 S 139 S 154 11%
2015-459 12 16,796 S 160 S 181 13%

[



THE NEW GRAVITY PROJECT

Construction Cost Change from Application to
Construction Completion
= (=
oot N, | Total | Residt Bldl. $/SF @ $F @ || | o; crane NON-PASSIVE HOUSE
)- MO Units Area Applic Cost Cert ¢ 9
2015-443 51 62,509 3 218 3 186 -15% : : :
2015-431 52 43,868 3 296 $ 287 3% Appl |Cat|0n Completlon
2015-436 23 28,205 $ 197 4 193 2% $ 1 7 1 S F $ 1 76 S F
2015-608 40 40,959 $ 158 4 157 1% i
2015-810 35 61,504 S 149 S 149 -1% 3% ngher
2015-419 28 45,434 $ 178 $ 178 0%
2015-809 37 48,768 $ 198 3 199 1%
2015-612 31 43,868 3 161 3 162 1%
2015-804 88 79,650 3 226 $ 228 1%
2015-416 66 70,689 $ 153 $ 155 2%
2015-466 40 53,652 $ 140 $ 144 3%
2015-619 34 39,447 $ 141 3 145 3%
2015-806 49 54,287 $ 148 3 151 3% P A S S I VE H O U S E
2015-445 50 55,099 $ 220 $ 226 3%
2015-439 53 51,690 $ 155 $ 163 5% . . .
2015-448 44 49,406 S 169 S 177 5% Ap pI ICatI O n CO m p | etlon
2015-449 61 63,949 $ 149 3 157 5%
2015-616 24 36,064 $ 150 3 160 7% $ 1 6 1 S F $ 1 68 S F
2015-620 53 82,070 S 119 S 129 8% 4 % ngher
2015-807 43 55,832 3 170 $ 185 9%
2015-614 45 53,021 3 116 $ 128 10%
2015-440 52 50,275 $ 213 3 233 10%
2015-415 56 56,250 $ 159 $ 176 10% * i~ 1
2015-610 54 70,218 $ 100 $ 111 11% NO TE 3 5 A Cont_lng?ncy added tO
2015-467 45 63,548 $ 139 $ 154 1% bUdgetS afte[’ appllca tlon
2015-459 12 16,796 3 160 3 181 13%
\. J \\ J




THE PHFA PROJECT

Construction Cost Summary for PHFA 2016 Applications
i County Climate Units by BR Qty Total |Resid. Bldg. Resid. s/unit |$/sF MS-01 [Berks 5A 40 | 20 60 62,149 7,432,636 123,877 120
Bk Zone Units Area Constr. n Ms-02 [Tioga 6A 34| 6 40 48,735 5,999,734 149,993 123
0|1 2 3 | 4+ 8
SF-01 |Dauphin SA @ | 16| 15| 15 | 60 99,625 | 10,419,031 173651 105 Ms-03 _|Dauphin S5A 5] 2 37 43,964 5,421,065 146515 | 123
SF-02 |Lebanon SA 9 | 32 | 14 55 78,627 8,446,000 153,564 | 107 MS-04_|Bradford SA 250 (20 (O 26 7S £535/000) 50,520 (2
SE030)|Lycoming SA 51 @ & 32,730 9,436,382 773|118 MS-05 _|Lancaster SA 46 | 6 52 92,370 12,565,629 241,647 | 136
SE-04 |Columbia SA 7 7 2 18,499 5,669,777 236,201 117 Ms-06 Fayettt.a 5A 12 | 12 24 28,904 3,942,323 164,263 136
SF-05 |Philadelphia 4A ENENEE 60 79,795 9,739,093 162318 | 122 5307 Cambrua SA 211 23 EYER 870,001 || ED
SF-06_ |Wyoming 5A 0 | 12 42 72,100 9,168,380 218,295 | 127 MS-08 |Clearfield 6A Eall 2 9915 5E5263| 195175] 140
SF07 |Erie SA s 1 20 | 18 w5 5,819 10,964,900 T8367| 128 Mz—Dz Chester 4A 56| 3 59 64,180 9,033,100 153,103 | 141
MS-1 16 | 34 50 60,912 8,666,068 173321 142
SF-08 [Lancaster 5A HIERE 60 78825 | 10,259,118 170985 | 130 Ve Centre A d
SF09 |Cumberland SA 8 | 32 P 75,275 0,921,606 190800 132 Ms—lz Clinton SA 28| 4 32 37,454 5,333,806 166,681 | 142
- 22| 12 [ 13 49 67,340 9,698,634 197,931 [ 144
SF-10 |Centre SA 6 | 24 | 18 48 75,737 10,193,457 212,364 | 135 V13 Allegheny A o1 3 44' - 6’ 03'636 - .
- - 5 E 503, 185818 | 146
SF-11 |Lehigh 5A 19| 27 [ 16 62 71,254 9,631,860 155353 | 135 YEE Luze':e A
- Dauphi 20 20 19,157 2,803,860 140,193 [ 146
o SF-12 |Lancaster 5A 41| 79 | 18 138 154,370 21,137,388 153,169 137 o Ban:p in 22 5 = o PPETETS
g S 5 utler ,845 ,821, 144,431 [ 147
-g SF-13  [Erie 5A 9 31 40 53,454 7,870,669 196,767 147 MS-16 |Westmoreland 5A 15 | 13 8 36 46,095 6,855,424 190,428 149
s SF14 _Montgomery 4A 1» 28 59,976 8858,000 184,542 148 MS-17 [Lack SA 2| 128 4 36 50,019 7,560,000 210,000 | 151
% SF-15 |Lebanon 5A 49 | 13 62 82,974 12,349,192 199,181 149 VS18 Nac ;wa";al 3 oy > p 38'2A0 5’789’694 180'928 e
- orthum 2 789, )
2 SF-16 |Cumberland SA 10 | 30 [ 10 50 72,707 10,865,524 217,310 | 149 eran
- = MS-19 [Centre 5A 37| 1 48 57,959 8,781,136 182,940 152
= SF-17__|Schuylkill 5A 1| 1| s 17 21,544 3,225,548 189,738 | 150
£ - MS-20 |Lackawanna 5A | 4 48 49,460 7,493,999 156,125 | 152
5 SF-18 |Berks 5A 0] 21 |11 42 57,722 8,755,000 208,452 152 &
w < MS-21 [Allegheny 5A 30 | 34 64 69,605 10,837,117 169,330 156
& SF-19 |Berks S5A 22 20 | 16 58 62,097 9,440,383 162,765 152 5 -
L n = MS-22 [Dauphin 5A 3| 1 54 51,319 8,411,465 155,768 | 164
‘g SF-20  |Franklin 5A 6 21 | 21 48 66,583 10,404,256 216,755 156 S
= - @ MS-23  [Montgomery 4A 60 60 58,681 9,643,959 160,733 164
@ SF-21 |Lehigh 5A 9| 15[ 2] 4 48 53,333 8,377,963 174,541 157 =
2 MS-24  [Adams 5A 39| 4 43 50,532 8,515,443 198,034 [ 169
SF-22 |Chester 4A 19| 18 | 11 48 58,541 9,248,927 192,686 | 158 s s
> MS-25 [Clarion 5A 48 48 53,668 9,090,720 189,390 169
SF-23 _|Cumberland 5A 5| 22| 8 35 44,186 7,656,200 218,749 173 =
w MS-26 [Allegheny 5A 2| 6 46 56,969 10,124,143 220090 | 178
SF-24 _|Montgomen 4A 8 | 21|15 6 50 65,907 11,589,411 231,788 | 176 =
Y z MS-27 [Allegheny 5A 28| 8 36 42,500 7,582,274 210,619 178
- 1 14 7,2 15,37
z:z iz AIITgheny 5A 35 6 65 87,255 5,376,648 236,564 176 & M5-28 |Chester a PR %0 = TS R s
- 8 | 34| 14 56 65,212 1 2
Delaware 4A - 1,914,849 212,765 183 = MS-29 [Delaware 4A 38| 3 41 47,797 8,539,207 208,273 179
SF-27 _|Philadelphia 4A 17 |16 2 35 45,476 9,441,620 269761 | 208 3 Ms-30_[Allegheny’ 5A 52| 8 60 63861 | 11,647,354 194123 182
SF-28 Arfr\strong. 5A 24 24 28,812 6,017,450 250,727 | 209 M5-31_|Philadelohi A P Py 33,000 7635125 e | 190
SF-29 _|Philadelphia 4A 28 | 14 42 47,964 10,022,268 238,625 | 209 M532 |Crawford SA 3| 2 0 38953 7552475 e | 19
SF-30_ [Philadelphia aA ujpwogu 32 31619 6732433 210389 | 213 MS-33  [Westmoreland 5A 47 47 49,080 9,801,657 208,546 | 200
SF-31 Ph?ladelph?a 4A 8 [ 19|24 4 55 66,383 19,011,723 345,668 | 286 MS34 |Bucks A = o = 51576 12448922 188,620 | 202
SF-32 |Philadelphia 4A 45 45 23,302 7,408,602 164,636 318 MS-35 [Lycoming S5A 23| 1 34 35,437 7,169,151 210,857 202
MS-36 | Philadelphi 4A 61 61 60,137 12,416,322 203,546 206
Ms-37 |Bradford 5A 40 | 10 50 56,580 11,852,026 237,041 209
Ms-38 _|Philadelphi 4A 58| 4 62 57,653 12,079,768 194,835 [ 210
AR-01 |Monroe 5A 36| 4 40 54,215 5,753,672 143,842 106 e
AR-02 |L 5A 6 |sa| 2 62 88,489 9,900,711 159,689 | 112 BRI A = =2 HOF1 20575 S|
uzerne 4 . 4 Ms-40 _[Philadelphi 4A 60 60 56,672 12,174,301 202,905 | 215
[ AR-03 _|Philadelphia 4A 12 ] 54 66 77,978 10123117 193381 130 Ms-41 _[phil i 4A 45 45 48,351 10,464,750 232550 | 216
'g AR-04 |Allegheny S5A 33| 8 41 70,409 9,181,888 223,948 | 130 MS42 |Montgomery A ) 50 12065 9,236,729 8473|210
] AR-05 |[Butler 5A 44 | 18 62 73,114 10,046,992 162,048 137 MS-43 |Allegheny 5A 29| 4 33 37,592 8,284,054 251,032 220
& AR-06 | Washington 5A 24 24 41,046 6,169,663 257,069 | 150 MS-44 |Philadelphi 4A 46 | 4 50 46,640 10,701,164 214,023 | 229
: AR-07 [Allegh 5A 2 49 4 55 65,190 10,592,039 192,583 162 MS-45 | Phil i 4A 53 53 50,312 11,711,200 220,966 233
-E AR-08 |Delaware 4A 50 50 50,548 8,727,828 174,557 173 MS-46 |F Iphi 4A 34 | 11 45 42,520 10,560,747 234,683 248
a . n
8 AR-09 |Philadelphia 4A 60 60 65,041 11,803,992 196,733 181 Ms-47 [Pt 4A 24 24 24,284 6,040,593 251,691 | 249
< AR-10 |Philadelphia AA 74 74 93,285 20,223,060 273,285 217 MS-48 |Phil i 4A 60 60 65,340 17,249,402 287,490 264
AR-11 _[Philadelphia I E 57 63,960 | 14,005,881 245,717 219 mz-;z ;:z‘er;el - i: 3 3 2729 |  7.653000] 212583 | 280
- iladelphia a8 48 46,000 12,915,822 269,080 | 281
AR-12  |Perry SA 28| 3 31 36,152 8,548,665 275,763 | 236 D -

YEA R 2 of The PHFA Project: A NATIONAL Net-Zero-Energy Initiative by 2 03 0



THE PHFA PROJECT

Pennsylvania
94 Projects applied, 27 as Passive House projects

10 PH projects awarded 7 [PHILS 3")
33 NON-PH projects awarded

YEA R 2 of The PHFA Project: A NATIONAL Net-Zero-Energy Initiative by 2 03 0
2016



PROJECT
COST/SF

$350

$300

$250

S0

THE PHFA PROJECT

CONSTRUCTION COST OF PROPOSED PROJECTS TO PHFA
2016

B PASSIVE HOUSE
[0 NON-PASSIVE HOUSE

o
0@ (=]
o® ®£ & =
- a (5] I%
o NON-PASSIVE HOUSE
9,0, ® %, & AVG $170.50/SF ™\
::::::::%‘:D:‘__:::::::::::::::::::‘::-ZjLZ.DIFFERENCE
oo r,cnﬁ-‘jbu !C’g o AWARDED PASSIVE HOUSE _
a 20 p 0o a o AVG $167.50/SF
=] G_
oo 2 ) e
o
— a - . 2 o
| |
0 sf 50,000 sf 100,000 sf 150,000 sf PROJSE|(Z:E

DATA SOURCE: PENNSYLVANIA HOUSING FINANCE AGENCY
© Onion Flats 2016. Prepared by NK Architects



THE NEW GRAVITY PROJECT

Morningside Crossing Glassport Mt. Lebanon Sr. Housing Roxbury Place Westminster @ Wind
Pittsburgh, PA [ ;! ~ Glassport, PA [ ;! ~ Pittsburgh, PA [ :! ~ Johnstown, PA [ ;! o Phillipsburg, PA [ ;! -
46 Units PHIUS 55 Units PHIUS 60 Units PHIUS %3 Units PHIUS 48 Units PHIUS

et ane vume P unes Maine vumte P unes Maine vumte P unes Maine vumte P unes Masne vumte

Parade St. Commons The Willows Muncy Green Montgomery Park Anthony Wayne Senior
Erie, PA PHIUS Landisville, PA ~ Muncy, PA ~ Norristown, PA Phila, PA o
40 Units @——" 60 Units _@——'U" 60 Units Q._P L2 50 Units @__P LS 45 Units @__P usS

Pt Mne vumte [——] [ ———— Pt g v P et Mhng b m e L

1 0 Passive House Projects UNDER CONSTRUCTION



THE NEW GRAVITY PROJECT

Construction Cost Summary of 2018 PHFA Applications MS-14 Luzerne 5A 32 | 3 35 44,543 6,416,086 183317 | 144
" Resid. MS-15 Clinton 5A 28 | 4 32 37,454 5,470,901 170,966 | 146
Ref. County Climate SnitelyiBRIOtY Tot.al Bldg Resid $/unit | $/sF MS-16 Dauphin 5A 2 | 29 49 53,976 8,066,609 164,625 | 149
B, zone | o | 3| 2| 3 ]as |9 area ok MS-17 Washington 5A | o 46 53,310 8000885 | 173,932| 150
SF-01 York 5A 10 13 23 44,064 4,475,121 194,570 102 MS-18 Franklin 5A 36 4 40 54,596 8,326,929 208,173 153
SF-02 Dauphin 5A 22 22 44 66,603 8,409,248 191,119 126 MS-19 Chester 4A 57 3 60 60,931 9,310,170 155,170 153
SF-03 York 5A 6 | 23| 24| 3 56 72,013 9,258,025 165322 | 129 MS-20 | Northumberland 5A 2| 4 36 43,826 6,998,140 194,393 | 160
SF-04 Berks 5A 24 | 22 46 66,030 8,557,500 186,033 | 130 MS-21 York 5A 16 | 26 | 8 50 63,425 10,125,538 202,511 [ 160
g SF-05 Lebanon 5A 18 26 16 60 76,101 10,333,056 172,218 136 » MS-22 Allegheny 5A 27 18 9 54 64,875 10,797,000 199,944 166
= SF-06 Franklin 5A 7 25 32 54,375 8,150,464 254,702 150 g‘) MS-23 Westmoreland 5A 43 4 47 50,680 8,439,569 179,565 167
_g SF-07 Philadelphia 4A 2 5 11 2 20 29,503 4,490,975 224,549 152 5 MS-24 Clearfield 5A 24 6 30 35,984 6,065,728 202,191 169
g SF-08 Lackawanna 5A 12| 12| 8 4 36 50,019 7,805,595 216822 | 156 g MS-25 Beaver 5A 4 | 8 52 57,297 9,797,660 188,417 | 171
) SF-09 Franklin 5A 6 21 | 21 48 66,583 10,727,005 223,479 161 m MS-26 Northampton 5A 12 | 33 | 15 60 60,212 10,329,351 172,156 172
': SF-10 Multiple Co's 5A 52 52 52,330 8,909,580 171,338 170 s Ms-27 Montgomery 4A 60 60 61,110 10,869,266 181,154 178
> | sk York 5A 18| 9 7 34 35,636 6,396,969 188,146 | 180 w | ms-28 Dauphin 5A 38 | 11 49 48,638 8,730,738 178,178 | 180
E SF-12 Allegheny 5A 47 10 57 48,150 9,106,659 159,766 189 E MS-29 Montgomery 4A 66 8 74 74,468 13,541,230 182,990 182
l'l_“ SF-13 Westmoreland 5A 3 6 9 18 20,489 4,108,548 228253 | 201 w | ms-30 Clarion 5A 39 | 3 42 48,847 8,988,545 214,013 [ 184
® | SF-14 Allegheny 5A 4 7 9 20 26,198 5,407,155 270,358 | 206 = | wms31 Philadelphia 4A 28 | 13 41 49,625 9,204,879 224,509 [ 185
E) SF-15 Armstrong 5A 24 24 29,147 6,230,195 259,591 214 g MS-32 Lehigh 5A 27 13 40 40,937 7,663,199 191,580 187
* SF-16 Susquehanna 6A 34 2 36 31,103 7,031,404 195,317 226 (‘,;:' MS-33 Allegheny 5A 31 3 1 35 46,015 8,714,276 248,979 189
SF-17 Philadelphia 4A 17 | 16 | 2 35 45,476 10,281,980 293,771 | 226 MS-34 Butler 5A 30 | 3] 1 44 50,825 9,697,495 220398 [ 191
SF-18 Philadelphia 4A 11 10 12 33 34,388 8,875,449 268,953 258 MS-35 Delaware 4A 58 58 57,365 11,293,126 194,709 197
SF-19 Philadelphia 4A 28 12 40 46,232 12,214,948 305,374 264 MS-36 Bucks 4A 68 1 69 62,844 12,503,344 181,208 199
SF-20 Philadelphia 4A 12 | 18 [ 11] 9 50 71,903 21,367,901 427,358 | 297 Ms-37 Delaware 4A 38 | 3 41 43,515 8,746,409 213,327 201
MS-38 Blair 5A 3| 2 45 47,642 9,595,216 213227 [ 201
MS-39 Tioga 5A 3 | 6 40 32,800 6,591,082 164,777 | 201
o . . MS-40 Lycoming 5A 18 6 24 26,749 5,419,721 225,822 203
Construction Cost Summary of 2018 PHFA Applications V521 | Phiadephia A ” | w5 oemsss| masw| 20
Ref. Climate Units by BR Qty Total Resid. Resid MS-42 Philadelphia 4A 52 52 46,619 9,893,465 190,259 | 212
No. County Zone Units Bldg Constr $ $/Uunit | $/SF MS-43 Crawford 5A 37 | 2 39 40,256 8,580,504 220,015 | 213
0] 1)2]3]a Area MS-44 Allegheny 5A 46 46 48,600 10,405,629 226,209 [ 214
MS-01 Erie SA 45 45 100,201 8,587,936 190,843 86 MS-45 Luzerne 5A 36 36 36,784 8,100,000 225000 | 220
MS-02 Lancaster 5A 44 ] 18 62 76,045 8,306,538 133976 109 MS-46 Philadelphia 4A ululs 30 39,650 8,957,527 208,584 | 226
MS-03 Lancaster 5A 45 | 15 60 68,993 8,544,047 142,401 | 124 MS-47 ‘Allegheny 5A o] 3] P 41,797 9,558,272 222285 | 229
MS-04 Cumberland 5A 14 | 12| 16 42 49,581 6,440,993 153,357 | 130 MS-48 Philadelphia A % | 2 =0 18,315 11,197,257 23,005 | 232
MS-05 Berks 5A 45 | 12 57 59,916 7,892,757 138,469 | 132 MS-49 Philadelphia 4A 60 60 57,672 13,556,215 225,937 235
MS-06 Westmoreland 5A 15 | 13| 8 36 46,095 6,087,669 169,102 | 132 MS-50 Philadelphia A 5 5 48,351 11,428,626 253,069 | 236
MS-07 Fayette 5A 18 | 18 36 42,820 5,679,247 157,757 133 MS-51 Philadelphia 4A 37 | 10 47 50,527 12,095,152 257,344 | 239
MS-08 Dauphin A $ 12 37 43,928 586750 159372| 134 MS-52 Philadelphia A 2|6 |6 4 44889 | 10869638 | 247,037 | 242

MS-09 Bradford 5A 38 | 12 56 63,759 8,603,563 153,635 | 135 o o
MS-53 Philadelphia 4A 24 24 24,284 6,253,770 260,574 | 258

MS-10 Allegheny 5A 30 | 10 40 54,495 7,335,750 183,394 | 135

MS-11 Lancaster 5A 4% | 6 52 94,440 12,791,060 25,982 [ 135 S5 Alegheny oA 21X = 27,25 2,708,283 e
MS-55 Philadelphia 4A 20 | 30 50 46,110 12,718,548 254,371 276

MS-12 Centre 5A 16 | 34 50 60,599 8,371,068 167,421 | 138 - -
MS-13 Montgomery 4A 2 | 14 56 60,166 8,477,023 151,375 | 141 MS 58 thladelphra A 8 48 45,000 14,294,705 278061 318
MS-57 Philadelphia 4A 46 46 31,878 11,701,929 254,390 [ 367

MS-14 Luzeme 5A 32| 3 35 44,543 6,416,086 183317 | 144

YEAR 3-4 ANaTIONAL et Zer-£nary ey 2013 0
2017-18



THE NEW GRAVITY PROJECT

Pennsylvania
89 Projects applied, 15 as Passive House projects

8 PH projects awarded (325 units)
27 NON-PH projects awarded

YEA R 3 '4 A NATIONAL Net-Zero-Energy Initiative by 2 03 0
2017-18



THE NEW GRAVITY PROJECT

CONSTRUCTION COST OF PROPOSED PROJECTS TO PHFA

PROJECT [— 2018
COST/SF [

$350 —

- o s AWARDED PASSIVE HOUSE
$300 — = 5 NON-PASSIVE HOUSE

$287 —

$275 O

$262 [ o [m]
$250 |- g

$237 | o D@ O o
$225 | O O [}
s212|— - O O !l; NON-PASSIVE HOUSE
$200 — o o oo © AVG $182/SF \

:: E:::::::::::::::::::::::::::::i::::::E::P:::::::::i::::::::::::::J.'_?‘:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: - 2% DlFFERENCE
i 0 5% o AWARDED PASSIVE HOUSE _/

$150 | s L G AVG $179/SF
§137 %- Dﬂ:. O O
- v

$125 —
$112 — ]

$100 — o

$87 |

$62 —

$50 —

$37 —

$25 —

$ O 12,500 25,000 38,000 63,000 75,000 8 112,500 125,000 138,000 175,000 188,000

|
0 sf 50,000 sf 100,000 sf 150,000 sf " PROJECT
SIZE

DATA SOURCE: PENNSYLVANIA HOUSING FINANCE AGENCY: MULTI-STORY AND SINGLE FAMILY TOWNHOUSE NEW CONSTRUCTION ONLY



PENNSYLVANIA HOUSING FINANCE AGENCY
ALLOCATION PLAN FOR YEAR 2015
LOW INCOME HOUSING TAX CREDIT PROGRAM

e Energy Efficiency Goals — 10 points may be awarded to those developments which meet
Passive House Certification (nationally or internationally) for energy efficiency. (See
Multifamily Housing Application and Guidelines and www.passivehouseus or
http://passiv.de/en/ for additional guidance.)
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40 state Housing Finance Agencies
Engaged to replicate PHFA strategy
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, Construction Guidelines:
Project Planning &
| CONNECTICUT S serbpmi 25
| HOUSING FINANCE Review
Vit 2017

CONNECTICUT |
2. Sustaingble Design:
a. Plans and Specifications = 40% complete and reflecting] Passive House Diesign COnSiruction

measurcs may be provided. Note that > 40% complete plans and specilicalions are expected o
include all of the necessary requirements described in soctions V.C. and D.1. above. In addition,
a detailed scope of proposed Passive House design and construction measures, coondinated with
section details of the proposed butlding thermal envelope al key inlersections (footings,
foundations, slabs, floors, walls, windows, dears, projections/overhangs, mofs, etc.), and a
preliminary modeling analysis/output report prepared by a certified Passive House consultant
through the Passive House Planning Package (PHPP) as developed by the Passive House Institute
(PHI), or through WUF] Passive, as developed by the Passive House Institute United States
(PHILS), must also be provided. [t is expocted that submissions under the Passive House Design
calegory are “pre-certification-ready™; i1.¢., all documentation required by PHI or PHIUS 10 be
Mfwmhmmmhm&ﬂmhmﬂmﬁ:mﬂm
review can be made immediately upon patificatiop.olag awand of tax credits. In order o
facilitate Passive House cenification b IE'HIm'FHIUSa. mmwmn'llh-.tlhtdw:lunnmul'
final construction dmwings be informed and guided pre-certification review comments.
In nddition, all Passive House projects must reocive mrﬂ-plm' verification of all PHIUS+
requirements during construction, provided by PHILS+ centified raters, who are not pant of the
design or construction development team (this requirement applies regardiess of which Passive
House organization approves the pre-centification). All hard costs shall be reflected in the project
COSL SUmmary.
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VERMONT




NEW HAMPSHIRE

15 COMMITTED!!

2007 Mew Hampshire Qualified Allocation Plan

* iz involved in or has had other tax credit or Authority-finenced projecis which
have non-compliance issucs;

* i or hes been non-compliand or ofbcrwise in defmlt with this or amy other
Asithority Program (as delermined by the Auborily) or with anather sintc bousing
finamce agency; andior

* has boen awarded credits in the past that were subsequently returmed or otherwise
umiised { nbess for good cause),

Soch determination will be made by the Authority at its sale diseretion.
0 80 -20 poants

15, Development Characteristics
The pregect design provides for § comamusity room with 8 minimum of 600 nq.;l’nﬁ.
podnis

It Energy Efficient Desien and Construction
Project achic Fﬂml-l-nmr[‘mdim meets NGBS sibver or higher designation.
If the project - uthority will determine if the Deagn and

Clonstruction h:-'rlmldul pudrﬁntrﬂ'mmuﬁcwum[hum I 50, mo peraliy will
be imposed. 17 nod, a five-point penalty will be bevied againet the next apphcation for 9%
LIHTC s submitbed by the projoct spoesar,

5 poimis
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Gilford Village Knolls Ill, 24 units Senior Housing
FIRST Passive House Affordable housing in NH
Breaks ground in Summer of 2017

NEW HAMPSHIRE

Lol ¥ i Vool g 1 B gt i | s ill g B ot b 19w - il lhuimy i gl i i
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Gilford Village Knolls Ill, 24 units Senior Housing
FIRST Passive House Affordable housing in NH

NEW HAMPSHIRE
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will Ol D PN

WEIGHTED VALUE: 1 EACH WEIGHTED VALUE: 1 EACH WEIGHTED VALUE 5 EACH

OHIO



OHIO

15 COMMITTED!!

Harrison Greene Loveland Family Housing
2OTT Low income Housing Tax Credit Proposal 2T Low income Howsing Tex Credit Proposal

=

g LD NI
mm ii mm1||'m'm
Developer: The WODA Group Developer: PIRHL
Project: 56 units Senior housing Project: 36 units workforce housing
Location: Harrison, Ohio Location: Loveland, Ohio
Architect: PCI Group Inc Architect: RDL
Square Footage: 44,372sf Square Footage: 44,820

Hard Cost (includes Site): $163/sf Hard Cost (includes Site): $157/sf



ILLINOIS

15 COMMITTED!!

ILLINOIS HOUSING
DEVELOPMENT AUTHORITY

2016-2017

LOW INCOME HOUSING TAX CREDIT
QUALIFIED ALLOCATION PLAN

B) Energy Efficiency and Sustainab®ity
1) Green Initiative Standards

Projects whose architectural design and construction meet or exceed green inftistive standards,
evidenced through submission of the Scoring - Green Initiatives Cenification, available on the
Website, £an earn up to thres (3) points 3¢ follows:

Paints  Green Initiative

1 « Commit to cbtaining EPA Energy Star certification ~or-
o Minmum 10% improvesnent foe new consteuction [S% for rebab) above ASHRAE 90.1
2010 peoven by a completed energy model, -or-
* HERS rating of 75 or lower

2 Camenit to obtaining a sustainahle bullding cortdication froen ane of the fallawing:

* U5 Green Building Coundil LEED certification -or-

Passrve House Certilication through PHIUS o PHI
3 Meet mindmum standards in the Autharity Standards for Architectural Planning and

2)2 Construction indicated for water conserving fictures; and
) Commit to cbtaining a sustainable bullding certification from ane of the following:

»  Cenification through Living Building Chalienge ~or-
® *  Altemative certification for 3 high performance buikding achieving Net Zero Capable’
h 4 A1u% 38 approned by the Autharity




MONTANA

15 COMMITTED!!

MONTANA BOARD OF HOUSING
HOUSING CREDIT PROGRAM

20198 QUALIFIED ALLOCATION FLAN (QAP)

G. Energy, Green Building and Other Dnitistives, Goals and

lﬂﬂl‘m
flrllln-ll—-w Broagh K sproly vsiurery relaSees and goain
mivck HBOH snccorsge Oevsoger o coneslss i, the planmng and Seesiopmast of

Filjur et E ae dalifil 10 By SarThes “mi“m

§ Entegrotes Dasign Progess snd Cemenunily ©onmectivity
Praje<d Sevelcpment and desgn ocledes o honbs sépromb. Froceusry scude
nEsghioshood and emmurdy Drnvement in enue s frele soooptanos end snhascsms i
Lefegiaied dewgn prodBaasn eraare Righes guabty firssh Frofect. Deivhiesg sasghbarbood
wiges, charsciermen, labric are considered o tha Frogact desegn. Sorn 100 s T84 @y
“Hn—t-ﬂhiﬂl—u—nwmmﬁm_
Enfepwanll Topneng biw mmmm:

I, VimitaBaBiiy and Universsl Design Principlas
Mppiel it whoud Corddar o luwan of Freba iy dnd anoen i dekgn princigles in
desricgmant of Ba Froject. MBOH secowsien strong siveriieng of scomubis sbure
mhn ST R CORATUCTGN Themgh The Mufips laiing Lt o Thisgh
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SOUTH DAKOTA HOUSING DEVELOPMENT AUTHORITY

REQUEST FOR PROPOSAL
RENTAL HOUSING DEVELOPMENT
LOW INCOME HOUSING TAX CREDIT PROGRAM
HOME PROGRAM

FOR

THE DESIGN AND CONSTRUCTION OF A MULTIFAMILY
RENTAL HOUSING PROJECT THAT MEETS THE
REQUIREMENTS OF MULTIFAMILY PASSIVE BUILDING
DESIGN STANDARDS

J J50VIH DAKOTA
| g =i N Fas
F TOLUISINY

%
aE N
O B

DEVELOPMENT AUTHORITY

SDHDA Offering Professional Development
SOUTH DAKOTA Trainings to Individuals Interested in the
Passive House Standard
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FRe0T WY Coppecer et ary 10

SOUTH DAKOTA



SOUTH DAKOTA

15 COMMITTED!!

Pass Apartments - a Passive
House project
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it
Northwest

- . ~ Boise
Passive House

Conference

Emges wow' Saben P turniss Lewwy Do) ag Ml Srforieiar

Pubigeicki pid ol sy, G VR [P0 o Biwd 1 Wl eyl iviqedl i ' S gl oF thp Canc mcwn iy Singy mgeras
g overrreeedy Jdfeey Sreaded deveiopery el B el B e CTETERSTp b il g pl PO T e e Ry
Db Ve fagtieiyd  Dag el etwl @@ R et i ey e T el Oy (D e il Rl G PRy Sl
i ineg wea] pewwirawn o e ey

Good Meming:

Mr, Scoft Yribar has askoed 1 to pass the following invitation along to our participating and Inferestid partees.
Passive Housing is one of the peogramas that i svalable for green peints under 5.4.13 of the ldshe Oualified Allacxtion Plan,
H you are interestid in sttending this event. plewe see Ehe information below.

Diana Baker | Mulfifamily Program Assistant
dake Howting and Finknoe Albodiation

PO Bom TASY, Bobie, 1D BIOT-1855

Phorse 208-331-4767| DianaBFTHFA.CRG
e i o e i i ST

IDAHO
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....16 ON THEIR WAY!!

MAINE
MASSACHUSETTS
MARYLAND
KENTUCKY
INDIANA
MICHIGAN
MISSOURI
OKLAHOMA
WISCONSIN
MINNESOTA
IOWA

UTAH
WASHINGTON
OREGON
NEVADA
ALASKA



....16 ON THEIR WAY'!!

MAINE BANGOR DAILY NEWS

Brewer’s ‘passive housing’ project largest of its
kind in US

7’._ ” .%_ uim.in v.uouLoooE

Bayside Anchor Passive House, Portland, Maine, 45 units



....16 ON THEIR WAY'!!

llﬂl“l'm
ml-'.qw Bt Bons )

MAINE
Passive House for Affordable
MASSACHUSETTS Housing Forum Dosies, MACIHOIOM
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Ultra-Efficient, Economical
Apartments Now In South Boston
Are Part Of 'Big Wave'

MASSACHUSETTS
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KENTUCKY
Kentucky Housing Corporation

P¥a) Building a Stronger Kentucky

Mossiee Hoyse Walyin Kentucky and the QAP
Hevevor-haard aboul Passive House? If not, you will soon] as it will likely factor into KHC's 2019 Qualified

Ikﬂm:uhun Pian [QAP)! Poin us for this session where a panel of experts will present iInformation on the existing
Fassve House comsulting and certification expernence availoble in Kenlucky: how the concept has been
lecrivsc ond incorporated in other state’s QAPs; and the basic Passive House prnnciples, how they work, and
why they are affordable.
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MISSOURI

ad| ARNOLD DEVELOPMENT B
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+ West Side Flats
| DRAFT FOR PUBLIC REVIEW
DECEMBER 5, 2014

MINNESOTA

i ur!‘?""“ '

wi I L [rI!JI

Minnesota Housing Finance Agency
QAP discussions informed by large PH projects
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This Is The Largest Passive
House Building In The US

OREGON




DELAWARE VALLEY GREEN BUILDING COUNCIL
lel'.-' NEW EHHWT‘!’ H[]Llf;

EHAMGE AND THE 1N l-'ll. F HIGH PERFORMANCE AFFORDAH FISERG

DVGBC GPiYIA

AUGUST 3 & 4, 2017 @ TEMP



Conference specifically focused on BUILT Passive House Affordable housing projects in the US
PRACTICAL, LESSONS LEARNED, COST ANALYSIS INFORMATION SHARING

TiME AUGUST 30d SCHEDULE e AUGUST 4 SCHEDULE.
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Conference specifically focused on BUILT Passive House Affordable housing projects in the US
PRACTICAL, LESSONS LEARNED, COST ANALYSIS INFORMATION SHARING
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Affordable East Harlem development will have
655 passive house rentals

The nearly block-large project will bring amenities like a supermarket, YMCA, and health care facility to the
neighborhood

BY Z0E ROSENBERG | @IOE_ROSENBERC | FEB 7 J0WT. 8 33AM EST

Jonathan Rose

The development will rise on a block bound by Matison and Pask aveniees and East 11th and 12th streets. | Handel Architects




Over 40 Projects, mostly BUILT, presented!

- Cost data being collected and compared to “typical” costs from multiple regions
- Performance Data beginning to be collected
- Developing ‘MANUAL’ of cost-effective envelops/systems/strategies for multi-family PH

[ = NY

2 units
Habitat/Jordan Dentz
#1: $141,314 per unit
#2: $138,819 per unit

Kansas City, MO

276 Units

Arnold Dev/Galen Staengl
$140/sf ($44.9M)

[RETIREMENT RESIDENCE OF GLASSPORT]
Glassport, Pa

55 Units
NK/Galen Staeng!
$183/sf ($11M)
Boston, MA
55 Units

2nd St. Ass: Fred Gordon

Burlington, VT

30 Units.
DWA/Cathedral Square
$183/sf (1-2% upcharge)

Pittsburgh, PA
300 Units
NK/Thoughtful Balance

——
h

601 BRYN MAWR
Bryn Mawr, PA
16 Units
Renewable Homes/Blue Path
$183/5f ($11M)

Pittsburgh, PA

56 Units

NK/Thoughtful Balance
$167/sf ($9.8M) 6.5% premium

Seattle, WA
30 Units: 300 sf units
NK/Galen Steangl

[PHFA ADDITION
Harrisburg, PA
Commercial Building
Murray/Galen Steang!

‘

AYSIDE ANCHOR
Portland, Maine
45 Units
Kaplan Thompson/Portland Housing Auth
$156/sf ($5.9M)

‘Martha's Vineyard, MA
55+ Units
South Mountain Co.

[WHITEHALL
Spring City, PA
40 Units
Mission First, AC, Onion Flats
$155/5f ($8.1M)

Philadelphia
25 Units
Onion Flats
$159/SF

Philadelphia

51 units
Pennrose/Kitchen
7% over initial costs

Philadelphia
52 units
Blackney Hayes/Domus

Philadelphia

61 Units.
Pennrose/Kitchen

5% over Initial Costs???

Philadelphia
12 Units
Habitat for Humanity

[8 PROJECTS FROM NYC

NYC
20 Units

6 Units

Jordan Dentz
Levey Partnership

—

NYC
68 Unit
HANAC

Pittsburgh, PA

66 Units

Community Builders/RDL/Sota
$150/sf: 2% above code building

Chambersburg, PA
54 Units
Community Builders/RDL/Sota

[WESTMINSTER PLACE: WINDY HILL VILLAGE Il
Phillipsburgh, PA
48 Units
Presbyterian Senior Living
$175sf

Hillsboro, Oregon

57 Units: Phase 1

Walsh Construction

.13 ACH20

Modeled Performance: 22.5 EUI

Measured Performance: 20.9 EUI

$158/sf ($159k/unit), 11% over typical project

[ORCHARDS AT ORENCO: Phase 2 1
Hillsboro, Oregon
58 Units: Phase 2
Walsh Construction
.59 ACH20
Modeled Performance: 22.5 EUI
Measured Performance: Aug 2017
$173sf ($147k/unit), 8% less than Phase 1, 5% premium over typical

[WIENBERG COMMONS: RETROFIT |
Washington, DC
36 units
THC, Passive to Positive, ZA+D, Hamel Builders




Over 40 Projects, mostly BUILT, presented!

- Cost data being collected and compared to “typical” costs from multiple regions
- Performance Data beginning to be collected
Developing ‘MANUAL’ of cost-effective envelops/systems/strategies for multi-family PH

HILLCREST

Pitﬂtsburgh, PA
66 Units

~ Community Builders/RDL/Sota
$150/sf: 2% above code building




Over 40 Projects, mostly BUILT, presented!

- Cost data being collected and compared to “typical” costs from multiple regions
- Performance Data beginning to be collected
Developing ‘MANUAL’ of cost-effective envelops/systems/strategies for multi-family PH

ELM PLACE

Burlington, VT
30 Units

] DWA/Cathedral.Square..

QPHH - $183/sf (1-2% upcharge)




Over 40 Projects, mostly BUILT, presented!

- Cost data being collected and compared to “typical” costs from multiple regions
- Performance Data beginning to be collected
Developing ‘MANUAL’ of cost-effective envelops/systems/strategies for multi-family PH

oo ] e —)
L:}A]_N?&H:}'l ANGHOH IBAYSIDEANCHOR I
‘Portland, Maine
45 Units
— Kaplan Thompson/Portland Housing Auth |
$156/sf ($5:9M)
| [IPHH S On Budget




Over 40 Projects, mostly BUILT, presented!

- Cost data being collected and compared to “typical” costs from multiple regions
- Performance Data beginning to be collected
Developing ‘MANUAL’ of cost-effective envelops/systems/strategies for multi-family PH

1 ]
|ORCHARDS AT ORENCO: Phase 1 |
Hillsboro, Oregon
57 Units: Phase 1
Walsh Construction

.13 ACH20
> Modeled Performance: 22.5 EUI
r‘;’\_'” . Measured Performance: 20.9 EUI
: -
et | $158/sf (5159k/unit); 11% over typical project
|ORCHARDS AT ORENCO: Phase 2 | |

Hillsboro, Oregon

e — 58 Units: Phase 2 ‘

g 5 TV Walsh Construction

T 1D e .59 ACH20

; T Modeled Performance: 22.5 EUI
ﬁ;}_'“ IS Measured Performance: Aug 2017

S . S$173sf (S147k/unit), 8% less than:Phase 1, 5% premium over typical
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Over 40 Projects, mostly BUILT, presented!

- Cost data being collected and compared to “typical” costs from multiple regions
- Performance Data beginning to be collected

- Developing ‘MANUAL’ of cost-effective envelops/systems/strategies for multi-family PH

- AFFORDABLE + MARKET RATE take aways:

Pittsburgh, PA
56 Units

|WHITEHALL | |

“Spring City, PA e
Q 40 Un ts Community Builders
P ra— ‘ irst, AC, Onion Flats
Boston, MA 'vm Mo 7 $8.1M)
" On Budyet |
g oo




AFFORDABLE HOUSING



AFFORPABLE H(T)USING

Architects, Engineers, Builders



AFFORPABLE H(T)USING

Architects, Engineers, Builders

| |
MARKET-RATE HOUSING



Catalyst for radical and significant transformation of the
HOUSING INDUSTRY.....

AFFORDABLE HOUSING

t t
Architects, Engineers, Builders
| |

MARKET-RATE HOUSING



RADICAL

AFFORDABLE

SCALABLE



QUESTIONS?

This concludes The American
Institute of Architects Continuing
Education Systems Course

Timothy McDonald
Onion Flats

tim@onionflats.com





