2016

September-27,



No more asthma?!



Learning Objectives

Analyze the strategies used to achieve low energy costs, HERS
scores in the 40’s and long term value.

|dentify approaches to build healthy housing that residents
appreciate and desire.

Evaluate the lessons learned, challenges and preferences for
subs and project teams.

Discuss the potential next steps for multifamily affordable
housing to take it to the next level.

Y’ecoedge




Projects

Cardona e 12t and River
Rosslare * The Springs
Summerhill * The Grove at Riverside

Bandon River e Ross Island

Valencia o Thomas
~ DEVELOPMENT CO.
C a rI OW THE LEADER IN SUSTAINABLE REAL ESTATE DEVELOPMERT ‘
Kinsale Place ew @ggzzlzrlzings ?[OUSI'IZ%C mercy HOUSING
Vineyard at Broadmore g
TheHousing [T,

C D |




Characteristics in Common

e All are located in Idaho, mostly rural
* Most are 3-story, 48-unit projects

e All are LEED Platinum

* All are affordable and tax-credit through QAP
 Some are senior, some are family
* Climate Zones 5and 6

* Moderate to high radon risk




Cardona

* First LEED certified
multifamily project in g e
Idaho (2008)

+ Developer began with [E e
a focus on air 4 o v
infiltration and waste &
reduction

units per acre

LEED Facts

* Challenges with
building department




Long Term Value

“LEED seems to us to be the most holistic from pre-construction
to construction and more importantly long term sustainability.
Our affordable apartment communities are designed to operate
as such for a period of 40-50 years... what you build needs to be
for the long term. We very much like the 3 party certification
processes.” — Tom Mannschreck, President and CEO of Thomas
Development Co.

“Yes it does cost more. Is it worth it? Absolutely.”

“Operating costs are significantly smaller.”

“New math in the development business.”

“Decreased resident turnover.”

Tom had chronic asthma as a child. He brought LEED to the QAP.




12t and River

* Highest LEED for
Homes score of 102.5

* Urban infill in Boise
* Very high density

* 56 HERS Score

* U-0.27 windows

* Heat pumps




Valencia and The Grove

e Lowest HERS scores of 48

VALENCIA

[HE GRIVE

[




Cardona

Rosslare

Summerhill

Bandon River
Valencia

Carlow

Kinsale Place
Vineyard at Broadmore
12t and River

The Springs

The Grove at Riverside

Ross Island

HERS Scores

Chubbuck
Idaho Falls
Idaho Falls
Idaho Falls
Fruitland
Rexburg
Lewiston
Nampa
Boise
McCall
Rexburg

Emmett

69
52-55
51

48

53

54 (est)
67

56

n/a

48

50 (est)

2008
2009
2011
2014
2015
2016
2017
2013
2012
2011
2015
2017




Energy Efficient




Strategies to Save Energy

Focus on thermal envelope
Duct sealing

90-100% CFLs or LEDs

ES appliances

Efficient HVAC equipment

A S




Thermal Envelope Strategies

Advanced framing techniques
Air sealing to below 4ACH50
Insulate to NW ENERGY STAR
Window U-factors of 0.27-0.29

il S




Efficient Lighting Strategies

CFL to start

2. Transitioned to LED over last 1-2 years

Now preferring built-in LED can lights that are surface
mounted




Efficient HVAC Strategies

Most either high efficiency gas furnace (94+) or heat pumps
Debate over tankless or tank water heaters

Good ventilation strategies per LEED/ASHRAE

Most have transitioned to ERV/HRV

il S

Lessons Learned

* Maintenance is a concern in rural areas
e Resident education is important




Long Term Value

“From $250 per month to $50!” — resident of The Grove
at Riverside
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Healthy




Strategies to achieve Healthy Homes

LEED for Homes
EPA Indoor Air Plus

Gualified homes earn the
Indoor airPLUS label.

Place it next to the
EMERGY STAR label.




Leadership

in Energy and
Environmental
Design

A leading-edge system
for certifying the
greenest performing
buildings in the world

@ U.S. Green Building Council, 2008




LEED is a Seal of Quality

LEED is a Seal of Quality

For residents, LEED is a seal of quality,
providing peace of mind that they are
living in a home designed to deliver
fresh air indoors and improved water
and energy efficiency.

A
LEED CERTIFIEp

2009




39%

of Certified LEED Homes are
Affordable Homes

*As of March 2009

As reported at time of registration. For affordable project funding eligibility guidelines, please visit www.usgbc.org/homes.



The EPA Estimates...

90%
We spend O of our time indoors.




Durability Plan

Review and Select
Strategies

Management

Inspection

Durability Inspection Checklist Template
(for prerequisite ID 2.1 & 2.2 and credit ID 2.3)

Builder Name:

Project Team Leader:

Home Addrass:
For aach risk type below, lnsllhsduabdnymawumsdmmhnmwldommmam For sach of the high and modarate risk amsas indicated in the Risk
Evaluation Form, plnase include al least throe Where ional fows. Refer 1o the Example Durabilty Strategies paga for sample strategies that

may be applicable.

Have the builder of irade indicale where the siralegy s included = the dravangs, specification, of scopes of work, and fon sgn-off that the durability stralegies were
Incocporated into the home. It 10 2.3 18 being pursued, have the Green Rater sign-off that e strategies were verfied In the home.

m 2 5 R

sen Building Council Page 1062

B202000




Indoor Moisture Control Measures

Table 1. Indoor Moisture Control Measures

Location or equipment Required moisture control measure

Tub, showers, and spa areas Use nonpaper-faced backer board on walls.

Kitchen, bathroom, laundry rooms, and Use water-resistant flooring; do not install

spa areas carpet.

Entryway (within 3 feet of exterior door) Use water-resistant flooring; do not install
carpet.

Tank water heater in or over living space Install drain and drain pan.

Clothes washer in or over living space Install drain and drain pan, or install
accessible single-throw supply valve.

Conventional clothes dryer Exhaust directly to outdoors.

Condensing clothes dryer Install drain and drain pan.




Indoor Environmental Quality (EQ)

1.0 Indoor airPlus

2.0 Combustion Venting

4.0 Outdoor Air Ventilation

5.0 Local Exhaust

6.0 Distribution of Space Heating and Cooling
7.0 Air Filtering

8.0 Contaminant Control

9.0 Radon Protection

10.0 Garage Pollution Protection




EPA Indoor airPlus

n

: SEPA Indoor airPLUS Verification Checklist

Qualified homes earn the L

Address or Div/Lot#:

Indoor airPLUS label. Gistaain e T

Sectian l_ Requirements [see Indoar aitPLUS Canstruction Specifications for details) | i [Builcer [ Rater

Cioa . [Vater-Mansged Site and Foundation

;a rrllgili-jlrE HEEE |t HEIt tﬂ thE 1.1 Site & foundstion drainage: slaped grade, protected drain tile, & foundstion foor drains

1.2 | Capillary break below canarete slabs & in crawispaces (Exception - se2 spedification)

EN EHE‘I" E'I'AH Ia tE'I . 1.3 | Foundation wall dsmp-praofed or water-proofed (Except for homes without balow-grade walls) [&]

14 insulsted & canditi see 0

VaterManaged Wall Assemblies

1.5 [ Continuous crainage plane behind exterior cladding, properly fiashed ta foundation I T o]

1.6 | Window & doar openings fully flashed | | o ]

Veter-Mansged Roof Assemblies

1.7 | Gutters/downspouts direct water a minimem of 5 from faundation (Except in dry climates) ]

- - - 1.8 | Fully flashad rootiwal| intersactions (step & kick-out flashing) & reof penetrations

All Indoor airPLUS qualified homes meet strict 6| Biuninns moaremialod o vl  prabains Bt 1 i :

1.10| ke fiashing installad at eaves (Except in Climate Zones 1 - &) o

guidelines for energy efficiency set by ENERGY 5TAR, A —
1.11] Maisture resistant materials/protective systems instaled (1.2, fuaring, tabishawer backing, & piping)

& " " 1.12| No vapar barriers installed on interior side of exterior walls with high condensation patential

the nationally-recognized symbol for enargy efficiency .13] o vet o wterdamaged it naied n buid g ssembs

2.1 | Appraved radan-esistant features installed (Exceptian - se2 speaification] o

2.2 | Twa redan test Kits & instructionslguidance for follaw-up sctions provided far buyer (Advisary-see specicatian) =

3.1 | Foundatian joints & penetrations sealed, including 2-tight samp cavers

3.2 | Comosion-proat radent/bird screens instslled at 31| apenings that cannat be fully sealed (e.g., attic vents)

4.1 | HVAC roam loads calculated, decumented; system design documented; cails matched

4.2 | Duct system design documented & praperly installed OR duct system tested (check box if tested) O o

4.3 | Na air handling squipment ar ductwark installed in garage; continuaus air barrier required in adjacent assemiblies

4.4 | Roams pressure balanced {using transfer gills ar jump ducts) as required OR fested {sheck bux if kested) O o

4.5 | Whala house ventilation system installed to meet ASHRAE 62.2 requirements

4.6 | Local exhaust ventilation to autdaors installed for Gaths, kitchen, dlothes dryers, central vecuum system, stc.

4.7 | Central forced-air HUAC system(s) have minimum MERV 8 filter, no filter bypass, & no azone generatars

4.8 | Additianal system{s) or central HVAC cantrols installed {In warm-humid climates anly) o

o

ojojolo
olofojo

o

o

Maistwie Control

ojojo|o
ojlojofo

ojojolo

Fests | Radon

o

HUAC

ojofojo|ojofo|ojo|ojojo|lo|o|o

Combustion Seurce Cantrols
5.1 | Gas heat direct ventad; ail heat & water haaters pawer vented or direct vented (Exceptions - see specifications} =]
5.2 | Fireplaces/haating stoves vented outdoors & meet emissions/efficiency standards/restrictions =]
5.3 | Certified GO alams installed in each sleeping ane (2., comman hallway) azcarding to NFPA 720

‘Smaking pranibited in common areas; outside smaking at lesst 25 from buikding openings {Multi-family homes anly) =] [=]

[Attached Garage Isoiation
5.5 | Common wallsiceilings house & garage) ai-seaked before insulation installed; house doors gasketed & choser instzlled =]
5.6 | Eshaust fan (minimum 70 cfm, rated for continuaus use] instalied in garage & ventad to outdoars [contrals aptional) =]
6.1 | Certified low-formaldehyde pressed wood materials used (i.&, plywsad, OSB, MDF, cabinetry)
6.2 | Certified low-VOC or no-VOC interior paints & finishes used [=]
6.3 | Carpet, adhesives, & cushion qualify for CRI Graen Lsbel Plus ar Grean Label testing program =] [&]
7.1 | HVAC system & ductwork verified dry, clean, & properly installed
7.2 | Hame ventilsted before oczupancy OR initial ventilation instructions provided for buyer
7.3 | Completed checklist & ather required documentation provided for buyer

Rater/Provider: Builder:

‘Company: Company:
Signature: Signature:

ojofojo

Combustion Pallutants
S

o

Materials

o

Final

olojojo|ojo|jolo

o




B . ENERGY STAR
Agency
' ‘ All EPA Indoor airPLUS qualified homes meet strict
guidelines for energy efficiency set by ENERGY STAR,

the nationally-recognized symbeol for energy efficiency.

ENERGY STAR

Pest Barriers

EPA Indoor

airPLUS

o %
Aliken wor

¥ 2 Effective HVAC
' 3 Safe Combustion




Combustion Venting

No unvented combustion appliances allowed.

A carbon monoxide (CO) monitor must be installed
on each floor (or unit).

All fireplaces and woodstoves must have doors.

Space and water heating equipment that involves
combustion must:

— Be designed and installed with closed combustion;

— Be designed and installed with power-vented exhaust; OR
— Be located in a detached utility building or open-air facility.

2 Points = No fireplace or woodstove




Air Flow/Exhaust Requirements

Table 30: Minimum Air Flow Requirements for Continuous Ventilation Systems, in cfm

Bedrooms
Conditioned floorarea (ft?) | 0,1 2,3 4,5 6,7 >7
<1.500 30 45 60 75 90
1,501-3,000 45 60 75 90 105
3,001-4,500 60 75 90 105 120
4,501-6,000 25 90 105 120 135
6,001-7,500 90 105 120 135 150
> 7,500 105 120 135 150 165

Credit: ASHRAE Standard 62.2, 2007. ©@American Society of Heating, Refrigerating and Air
Conditioning Engineers, Inc., www.ashrae.org <http.//www.ashrae.org/>

Kitchen Exhaust > 100 cfm

D
Bathroom Exhaust > 50 cfm irectly to the outdoors




Distribution of

Space Heating and Cooling

Room-by-Room Load Calculations (Manual J and
Manual D)

Return Air Flow

Third-Party Performance Test
Room-by-Room Controls
Multiple Zones

(Lesson Learned — thermostat guides and set dampers
in the supply vent)




Air Filtering

7.1 Good Filters: MERV > 8

7.2 Better Filters: MERV > 10

7.3 Best Filters: MERV > 13




Contaminant Control

8.1

8.2

8.3

Indoor Contaminant Control during
Construction

Seal all ducts and vents

Indoor Contaminant Control
Permanent walk-off mats

Shoe storage

Central vacuum

Preoccupancy Flush for 48 Hours




Radon Protection

Franklin

Zone 1 counties have a predicted
average indoor radon screening
level greater than 4 pCi/L (pico
curies per liter) - Highest Potential

Zone 2 counties have a predicted
average indoor radon screening
level between 2 and 4 pCi/L
(orange zones) - Moderate
Potential

/o=~ counties have a predicted
average indoor radon screening
level less than 2 pCi/L (yellow
zones) - Low Potential




Garage Pollutant Protection

10.1
10.2
10.3
10.4

NO HVAC IN GARAGE

Minimize Pollutants from Garage
Exhaust Fan in Garage

Detached Garage or No Garage




Low Emission Products

Low Emission Flooring

— Carpet & Rug Institute Green Label Plus
— SCS FloorScore Certified

floor™ ca
S CO re cradletocradle

"lll“

Additional 0.5 pt — 100% Hard Surface Flooring




Low Emission Products

Low Emissions Paints and Coatings, Adhesives and
Sealants

— Comply with Green Seal Standard GS-11
— (Comply with Green Seal Standard GC-03)

— Comply with SCAQMD 1113 —_—
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Strategies to achieve LEED Platinum

* Design charrette / Sub training

* Integrated project team meetings

e LEED AP Homes

* Durability plan

* Site selection, Infill, Existing infrastructure
 Community resources, Access to open space

e Limit turf, most over 90% drought-tolerant plants
 100% stormwater on site, manage roof runoff
* Nontoxic pest control

* High density

* High efficiency irrigation

* Low-flow showerheads, faucets and toilets

e ENERGY STAR / HERS Score / IndoorAir Plus




Strategies to achieve LEED Platinum

* Framing efficiencies and documentation

* Recycled doors, trim and insulation

* PEX piping

* Low emission flooring, adhesives and sealants, paints and insulation
* Local framing lumber, concrete (sometimes gypsum)

* Waste diversion

* Nofireplaces

* Enhanced ventilation and exhaust

* Third-party performance testing (OSA, exhaust, supply flow rates)
* Contaminant control during construction, walk-off mats

* Pre-occupancy flush

* Radon mitigation

* Resident and building manager training, public awareness




Case Studies



Rosslare & Summerhill in Idaho
Falls




Cardona, Rosslare and Summerhill

Developer — Thomas Development
Architect — Glancey Rockwell
Builder — Pac West




Cardona & Rosslare — LEED Platinum

PROJECT PROFILE PROJECT PROFILE

1 5 units per acre
O/ of contruction waste
A O diverted from landfills

4 homes available for low-income
seniors

1 9 .9 units per acre
48 homes available for low-income

ETITES

1]
i

LEED Facts

Cardona Apartments
Chubhuck, Idaho

LEED for Homes
Certification Awarded: March 24, 2010

Platinum 89*
W
Water Efficiency 715
‘Energy & Atmosphere 215038
‘Materials & Resources 1616
Indoor Envionmental Quality_ 10221
Innovation & Design
Awareness & Education
Locations and Linkages

LEED Facts

Rosslare Apartments
Idaho Falls, Idaho

LEED for Homwy.
Fimal Rating

(il

“Out of a possible 136 points




Rosslare — LEED Platinum

48-unit multifamily building in Idaho Falls

* Non-toxic pest control measures

* SCS FloorScore hard surface flooring

* CRI Green Label Plus carpet and pad

* Low-VOC interior paint, primer, adhesives and sealants
e Low-Emission insulation

* No unvented combustion appliances

e Carbon monoxide detector in each unit

* No fireplace

e Third-party performance testing of outdoor air ventilation and air flow rates in
each room

e Bath and kitchen exhaust fans exhaust directly to outdoors
 MERV 8 air filters

* Indoor contaminant control during construction

* Permanent walk-off mats at each entry

* Pre-occupancy flush for 48 hours

* Radon-resistant construction (Zone 2)

* No garage




Summerhill = LEED Platinum

M
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Summerhill = Pervious Pavement




The Springs in McCall




The Springs

Developer — The Housing Company
Architect — CSHQA
Builder — Wright Bros.




The Springs — LEED Platinum




The Springs — LEED Platinum

ey 28 3 o .-
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The Springs — LEED Platinum




The Springs — Targeting Platinum




The Springs — Targeting Platinum




The Springs — Targeting Platinum
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The Springs — Targeting Platinum




The Springs — Targeting Platinum

3-building multifamily project in McCall

* Non-toxic pest control measures

* SCS FloorScore hard surface flooring

* CRI Green Label Plus carpet and pad

* Low-VOC interior paint, primer, adhesives and sealants
* No unvented combustion appliances

e Carbon monoxide detector in each unit

* No fireplace

* Bath and kitchen exhaust fans exhaust directly to outdoors
* Enhanced local exhaust (continuous ventilation)

* Mini-split air source heat pumps (20 SEER, 11.3 HSPF)
* Permanent walk-off mats at each entry

 Show removal and storage at each primary entryway

* Pre-occupancy flush for 48 hours?

* Radon-resistant construction (Zone 1)

* No garage
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12TH STREET

Mercy Hous




Mercy Housing ldaho

Developer — Mercy Housing
Architect — Glancey Rockwell
Builder — Scott Hedrick




Mercy Housing — LEED Platinum

53-unit multifamily building in Boise

* Non-toxic pest control measures

* SCS FloorScore hard surface flooring

* CRI Green Label Plus carpet and pad

* Low-VOC interior paint, primer, adhesives and sealants

* Low-emission insulation

* No unvented combustion appliances

e Carbon monoxide detector in each unit

* No fireplace

 Heat Recovery Ventilator (HRV)

* Bath and kitchen exhaust fans exhaust directly to outdoors
* Enhanced local exhaust (automatic controls)

* Mini-split air source heat pumps

e MERV 10 air filters

* Permanent walk-off mats at each entry

* Pre-occupancy flush for 48 hours

* Radon-resistant construction (Zone 2)

* No HVAC in garage and minimize pollutants from garage and exhaust fan in garage




Valencia




Valencia

Developer — Thomas Development Co / NIHC
Architect — Andy Erstad PNt
Builder — Kier Construction | X S




Valencia — LEED Platinum

48-unit multifamily building in Fruitland

e Within 2 mile of over 14 community resources
* 0% turf, 75% drought-tolerant plants

* Non-toxic pest control measures

* Framing efficiencies

* SCS FloorScore hard surface flooring

* CRI Green Label Plus carpet and pad

e« ZERO-VOC interior paint, and Low-VOC primer, adhesives and
sealants

* Low-emission insulation

* Local lumber, concrete, gypsum, cabinets
* Very low waste — only 2.5 CY /1000 SF 48 HERS
* Indoor Air Plus Score
 Heat Recovery Ventilator (HRV)

* Permanent walk-off mats at each entry




Student Housing

The G in Spokane, WA
LEED Platinum A sﬁ» 7
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Lessons Learned

Experience matters

Team training and coaching

Charrette — revisit lessons learned, define details
Integrated design approach

Communication

Resident training

QAP input




ldaho QAP

O Mﬂﬁﬂﬂmﬂ%mmﬂﬁuhﬂl@iﬂ
focture cost (not including any engineening, nstallabon, winng,
etz for Energy Star rated fistures. Total fixture cost includes
LOW-INCOME HOUSING TAX CREDIT PROGRAM O HVAC equipment that mests Energy Star for Homes
ALLOCATION PLAN requirsments, wﬂﬂﬁnmﬂmm.ﬂﬁm
FOR THE
STATE OF IDAHO O Waber saving shower heads ... e
O Programmable themostats . e
O Lo or Mo VOC paints, primers, adhesives, and sealants ... 1
ALLOCATING AGENCY: O Green label certified flooning.... e 1
Idaho Housing and Finance Association O Fhﬁhngﬁ"ﬁ'.:fmlmﬁu’mndfﬁmmdfﬂ'hﬂbm
imgation use.... e 1
. O High efficiency imigation ... . U
2009 LlSt, maX 15 ptS O Indﬁmﬂm-mnﬂﬂrymfﬂmdpndum.mdulm
recycled content and locally produced within 500 miles from
the site for 40°% of the total materials used for construction ... 1
Final Approval by: O DCual flush toilets. N e
O Goard of Commissioners on O Blectric or Gas tankless water heaters .2
November 21, 2008 i )
O Xenscape landscaping B
O U35 or lower rated windows ........... -4
The Honorable C.L. “Butch” Otter, Governor, State of Idaho .
on O 16 SEER or higher rated HVAL system 2
December 22, 2008 O Mmﬁmnhﬂiaﬂuﬁmmmaﬂﬂ%
increase ower minimum code. . 2
O OCrienting building to maximize passive solar heating'cooling _._.._...........2




Preferences

Developer — 3"-party inspection and testing “QC”
Architect — Design charrette

Builder — Sub training and support

Residents — Health, operating costs, location




Next Steps

Spoesomd by

Allen Mﬂ'_‘.i_ﬂ;i

Urban Land Jdy 206 |

* Solar ready UL Case Studies
* Adare Manor e

* The Rose / Living Future

Tha s 5 3 it o y ety et 2 4 Sy i — y
CxTrngy T (0 ATRE e o 183 e

PROJECT SUMMARY Prajact address
Tha Rose is 2 90-unit mixed-income apariment project, pert of a multiphase  wiassapots Moesata ssae
redavalopment project tat includes 47 atiordable units and 43 marke-rala

urids in 2 fwo-building configuration. The Rose is aiso an exampla of 2n Aam
an'nhmeth?tn build stshﬂ&ly andihedmdow!’nsssl_o_unom ”’""““m::f
many of the stringant susiainabilfy standards of the Living Building wew ooy
Chafienge within three o five years of opening. Unlike many sustainable

buildings, the Rasa kapt overall construction costs generally in line with ,.,.g,....' y

comparable affordable housing projacts. The Rose succeeds at balancing oy v e
the aspirational requirements of green building with the need o be cosi- —

afficient and replicable across the affordable housing industry. Frarkin Portast oy P IV Lviag
The Roge = 2 jornt development of Ascn and The dewelopers also sef ost 4o buld 3 e moNTROY

Hope Communiy asd is the fourth phass of e sustamable project, nd they mmvested time
Seuth Quartey project that bogen in 2001 When  and efiort in urderstanding the biest green Arzhitect

1 complete. e overdll development wil adda buiidng echniques and strafegies. Asor Hope
‘ total of 216 spartments tn 2 dormerky biighted.~ Community; architect asd interice desigrer Misscapots, Mivasdta
imorsection in Miznsapolz. Thepropctisthe  Meyar, Scheer & Fockrastle (MSH); costracipe Y agn ot
Frzt in the South Duarier 1o inchide arsktive Wz Buikders; the University of Mimesata

balance between affordable and markel-ak Conter for Sustanable Buiidng Resaarch
enids in a mixad-ncome approach. and sestainabilty consultant PLACE spert

L Pt Mo fise CreSeey 1




How much can we save energy and
reduce health care costs by
building green? This is what

makes a home truly affordable.






