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Learning
Objectives

1. What makes a building high-performance

2.Understand the various certification options for high-
performance buildings

3. What are the pros and cons of each certification

4. Best practices for achieving EarthCraft and LEED certifications
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Why High-Performance Green Buildings?

- Save money - Increase resilience

- Reduce waste - Reduce climate impact
- Conserve resources - Meet sustainability

- Improve comfort commitment

- Indoor environment - Recognition

- Financial incentives - Market competition



voretnan B 0%,

of all employees say being productive

on the job and having access to clean
and quality indoor air contributes to
overall workplace happiness.




IPCC

NTERGOYERNMENTAL PAKEL ax ClimaTte chanee

Global Warmmg of 1: 5°C

An IPCC special re an the impacts ol global warming of 1.5
abave pre-industnal levels n:i elated global greenhous  ermission patiraays
in lh‘ context af strengthening the global response %o Ah lr et n! limate change,
wistainable development, and efarts to eradicate poverty

 All building emissions to be reduced
by 80—90% by 2050;

* new construction must be fossil-free
and near-zero energy by 2020; and

* increase the rate of energy rehab of
existing buildings to 5% per year in
developed countries.



What is a High-Performance Green Building?

- Categories of impact and benefit

- Prerequisites + Optional credits / points
- Total points = level awarded
- Third party Certification

- Updates and evolution i §c




LEED v4 SYSTEM GOALS

Reduce contribution to global climate change

Enhance individual human health

Protect and restore water resources

Protect and enhance biodiversity and ecosystem services

Promote sustainable and regenerative material cycles

Build a green economy

Enhance community quality of life
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Virginia Landscape for High-Performance
Green Buildings, cont.

- Residential energy audit disclosure
- SB 963 State energy & water benchmarking
- C-PACE
- Statewide program (new law, DMME)
- Resilience along with energy efficiency
- Local government incentives
- Public buildings policies — State, Local
- Higher Ed policies
- Low Income Housing Tax Credit green program
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Project Performance

Certified Silver Gold Platinum
MTCO2e/occupant/year 3.05 2.65 2.11 1.14
Change in emissions per occupant 0% -13% -31% -63%
MTCO2e/per commute/year 3.89 2.99 2.58 1.64
Change in commute emissions 0% -23% -34% -58%
Median occupant satisfaction 7.1 7.3 7.5 8.4
Change occupant satisfaction 0% +4% +7% +19%




HIGH PERFORMANCE BUILDINGS:
EARTHCRAFT FAMILY OF PROGRAMS

VIRGINIA ENERGY EFFICIENCY COUNCIL SPRING FORUM
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viridiant May 2020




INTRODUCTIONS

Matt Waring

Technical Director
Viridiant
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> Former Superintendent

> Certified Home Energy Rater, PHIUS+ Verifier
> With Viridiant since 2011

VIRIDIANT | 2020



VIRIDIANT & EARTHCRAFT

cArtnNCraft
viridiant 4)

non-profit organization committed to family of programs serving as a
supporting sustainable building processes blueprint for energy and resource-
through education, consultation, and efficient structures including single
certification family, multifamily, renovation, light

commercial, and communities
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Families Served in 2018

SINGLE FAMILY

EarthCraft House

EarthCraft House
with ENERGY STAR®

EarthCraft Renovation

ENERGY STAR’

Certified HERS" only

82 HOoMEs

11 HomEes

1 HoMmE

S HOMES

10O HoMmEes

MULTIFAMILY

EarthCraft
New Construction

EarthCraft
Renovation

EarthCraft
New Construction

EarthCraft
Renovation

1,277 uNits

’|,‘]75 UNITS

18 proJecTs

']8 PROJECTS

SINGLE FAMILY

107

TOTAL HOMES IN 2018

3,026

TOTAL HOMES THROUGH 12/31/18

2,452

TOTAL UNITS IN 2018

21,690

TOTAL UNITS THROUGH 12/31/18

2559

[ FAMILIES SERVED IN 2018 )
)
24,716
)
f"’fﬂf

\ FAMILIES SERVED THROUGH 12/31,18

MULTIFAMILY

30

TOTAL PROJECTS IN 2018

317

TOTAL PRCJECTS
THROWGH 12/31/18



EARTHCRAFT FAMILY OF PROGRAMS

EARTH
CRAFT

Multifamily Communities Light Commercial

18989 2001 2004 2005 2008

Serving builders across the Southeast since 1999, in Virginia since 2006
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EarthCraft Worksheet Categories

* Site Planning (SP)

 Construction Waste Management (CW)
 Resource Efficient Design (RE)

* Durability & Moisture Management (DU)
* Indoor Air Quality (IAQ)

 High Performance Building Envelope (BE)
* Energy Efficient Systems (ES)

 Water Efficiency (WE)

 Education & Operations (EO)

* |nnovation (IN)
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TYPICAL PROCESS

Project Closeout

¢ TA completes final diagnostic testing

¢ TA submits documentation package Viridiant
e PM & QAD review

e Certification




MF Housing Study - Executive Takeaways

1. VHDA'’s goal of promoting affordability via green

building is working
2. EarthCraft average savings of $648/year

The Impact of Energy 3. ECMF housing is generally more affordable,

Efficient Design and | o
Construction on LIHTC comfortable and residents are more satisfied

Housing in Virginia . -
. 4. Value in 3 party verification

5. Disconnect between resident education and owners

VIRGINIA CENTER FOR HOUSING RESEARCH AT VIRGINIA TECH

Read More: www.viridiant.org/aboutus/research-and-resources/vt-housing-study/ 75



http://www.viridiant.org/aboutus/research-and-resources/vt-housing-study/

Best Practices for Project
Success

VIRGINIA ENERGY EFFICIENCY COUNCIL SPRING FORUM

"

viridiant May 2020




BEST PRACTICES FOR HIGH PERFORMANCE BUILDINGS

1. Engage Early and Often

2. Focus on the Envelope and Bring Everything Inside

3. Test Everything

4. Monitor Performance

5. Listen to Lew
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2. Focus on The Enclosure, Bring Everything Inside

Switch to Classic Entry

Above Grade Wall | @elp
R-19. R-7.5 Cont GI Verified ?) Description ﬁJ Value - .075 ]
Name = ”
metal stud
Assembly Properties 1 Layer Edit
R 13.304 Name \Continuous Insulation
Description |U Value - 075
Exterior ® Continuous © stud/Cavity
Material . XPS \
Depth in. [ 15 |
Perinch () Total (@)
R { 75 ]
e

Interior

THERMAL BRIDGING SHOWN IN ENERGY MIODELING

28
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4. MEASURE PERFORMANCE: GREENSTONE ON 5TH

FINDINGS

The all-electric Greenstone

is currently saving 30% in
electricity consumption relative
to a code-equivalent building
(ASHRAE 90.1-2007), without
accounting for the installed
rooftop solar photovoltaic (PV)
array. Including the rooftop solar
PV, Greenstone is saving 80% in
electricity consumption relative
to a code-equivalent building.

14,000
12,000

10,000

Annual KWh

Plug Loads
and Appliances

Interior
Lighting

AHU Fans Z§:373
~ Exterior
70 , Lighting

Cooling 9%

Water Heating

Heating

Figure 1 (above). Energy use
segemented by end-use and
comparisons of efficiency and
Solar PV savings added to the
energy picture.

B ASHRAE 90.1-2007
Greenstone

LLT

Figure 2 (left). Overall effciency
savings are driven by reduc-
tions in interior lighting, cooling,
air handler fans, heating, &
exterior lighting energy use.

8,000
6,000
4,000
2,000 l
5 |

Interior Exterior Water
Lighting Lighting Heating

Heating Cooling AHU Fans Plug Loads &
Appliances

RISK CAN BE MANAGED,
UNCERTAINTY CANNOT BE MANAGED

Energy End-uses
70,000

60,000
50,000

40,000

kBtu

30,000

: il \. Lk

Oct'16 Nov'le Dec'le Jan'l7 Feb'l7 Mar'l7 Apr'l7 May'l7 Jun'l7 July'l7 Aug'l7 Sep'l7

Baseload mHeating mCooling mWater Heating

WHAT GETS MEASURED, GETS MANAGED

— PETER DRUCKER

VIRIDIANT | 2020




5. LISTEN TO LEW — FOcuUS ON MOISTURE

144

“Secret Guide to Humidity Control and Mold Avoidance

1. Build air-tight insulated enclosures with great windows.

2. Dry the ventilation air, using ASHRAE peak dew point design
data to size the ventilation dehumidifier.

3. STOP ventilation + exhausts when nobody’s in the building.

4. Keep unoccupied buildings DRY (not cool) by recirculating

and operating the ventilation dehumidifier.

Lew Harriman — ‘Wet N Wild — 40 Yrs. of Humidity Control’

VIRIDIANT | 2020 31



May 14, 2020

Leveraging
LEED to
Achieve a

High-
Performance
Building

Bryna Dunn, AICP, LEED Fellow




Presentation
Outline

Learning Objectives
v' Review the basics of the LEED Rating System structure

v Understand the basics of an integrative design process

v Identify the LEED prerequisites and credits that focus on energy

performance

v’ Recognize the synergies between the performance credits

Q+A Session



When to use LEED?

Is It always the most appropriate choice?




WHEN IS LEED
APPROPRIATE?

Whole Project Rating System

Are you looking for a framework
that addresses multiple aspects

of design and construction?

Third Party Verification
Are you looking for a third-party

to verify the claims of your

design and construction team?

National Benchmark

Are you interested in
benchmarking your project

against a national dataset?

Dovetalls with Other Systems

Are you looking for opportunities
to further certify under WELL,
RELi, and LEED Zero?




How does LEED work?

Prerequisites, credits, points... oh my!




@090

Integrative Location + Sustainable Sites Water Efficiency
Process Transportation
\ : _/./:'-.
Energy + Materials + Indoor Innovation +
Atmosphere Resources Environmental Regional Priority

Qua“ty icons courtesy of the USGBC



Scorekeeping

14
~40
100

Prerequisites

Must complete each

one

Credits

Optional; worth
different # of points
Points

Plus up to 10 bonus

points

LEED v4 for BD+C: Schools

Project ChecHist Fraoject Mame:
Date: 4152020
¥ ? N
[4] [ Jems inegrative Process 1
5| 1| 9 Location and Transportation 16 | 4| 1| B Materials and Resources 13
cua  LUEED for Neighborhood Development Locaton i5 ".-' 'naw;  Siorage and Collectionof Peoydsbies Reguired
| cma  Sensfive Land Protection 1 [ | rras; Construcion and Demditon Wase Management Planning Required
1 1|cwa  High Priority Sie b & |crua Building Li=-Cyck Impact Redwchion 5
5 3 |cna  Surcunding Densityand Diverse Lises s 1 1 lcre E:{l;larggﬁmt Disclosure and Dphimization - Envronments] Product
1|32 |ema  Access b QusligTransi 4 1 1 [|cma Buikding Preduct Disdoswe and Optimization - Sowcing of aw Makrals 2
1|cma  Bioyde Fadifies 1 1 1 |cma  Building Product Disdosurs and Opfimizstion - Maerid Ingredents z
i et Reduced Parking Footprint | X i Constructon and Demditon Wase Mansgement 2
1 | Gresn Wehides 1
6| 4| 6 Indoor Environmental G uality 16
4| |8 Sustainable Sites 12 | | rras  Minimum Indoor Air Quality Perfomance Requied
ki rrg  Construction ActivityPolution Prewvention Requirad Y roas;  Emvironmeantl Tobacoo Smoke Control Requirad
K3 inaws  Emdronmental Site Assessment Reaurad K3 rraw Minimum Acoustic Ferbrmance Reaured
i el Site Assessment i i 1 [ Enhanoed Indoor Ar Quslity Strategies 7
2 e Site Devalopment - Protector Restore Habist z 211 i Low-Emitting Makrek 3
1 e Cpen Space 1 1 i Constructon Indzor Air Cnslinhdanagement Plan 1
3 [ Rainwat=r Management 3 2 [crm Indicor Air SusinyAssessmeant 2z
D | e Heat |=sland Fedschon > i Cra Themal Coméort i
1 Crid Light Poluton Reduction 1 1 1 [cres Inierior Lighting Zz
1 |cma  Sie MasEr Plan 1 21 e Candight 3
1 cus Joint Use of Fadliies 1 1 Cru Quslty'Vews 1
i [ Aoostic Perbrmance 1
8| |4 WaterEfficiency 12
S g OUECOr Viser Use Raduction Requird [ Innovation L]
K3 s Indoor Waer Use Reduction Requird & i Innowation &
E3 rrawg  Building-Leval Waer Meering Fequird i Crac LEED Accredied Pro&ssionsl i
T E Duidoor Water Lse Reduction z
& 2 |cra  Indmor Water Use Reduchon T 2 2 Regional Priority 4
2 e Cooling Towsr Water L=e z 1 i Regional Priority. Renewsbis EnergyProducton 1
1 e WigEr Meerning 1 1 i Regional Priority: LTe3 Hgh Priority Sie 1
1 [cres Regional Priority: 1
28| 2 | 1|Energy and Atmosphere T 1|cws  Regions Priority 1
ki ey Fundaments| Commissioning and Venilication Requird
[y | rrsg Minimum EnergyPerformancs Requird P os=zible Points: 110
K3 rnaw; Building-Lewal Energyrblztering Fequird Certified: 40 o 45 points,  Silver: 50 to 52 ponts, Gold: 80 o 79 points, Platinumn: 80 to 110
K3 g Fundaments! Refigerant Management Required
Li] e Ernhanced Commissioning i
iw Cell Cptimize EnengyPeribmance L]
1|cma  Advanoed Enengy Metening |
2 Era Cemand Response >
2 e Renewsble Energy Producton 2
| Ca Enhanced Refrigerant Management 1




Demand
Response

Fundamental
Commissioning & Building Level Energy

Optimize Energy Performance

i S t h e CO re Enhance;S stems Optlmlze .
y O Energy  \Orememgew

of the EA section Performance

Monitoring

Water Efficiency and Indoor Environmental Quality O Based

Commissioning

Building Envelope

credits support Optimize Energy Performance Commissioning

Renewable
Energy
Production




Are there LEED best
practices?

Of course there are...




Integrative Process
sets a project up for success

(the

g proverbial AIE

@ table)
dh

— begin during first V2 of schematic design
— revisit conversation regularly throughout design

— document preliminary calculations, such as

daylight studies and solar PV master plans



Program &
Ops

Site &
Massing

Energy
Equip. Sizes

Daylight
First Cost

Lighting
Levels

Envelope

Thermal
Comfort




Energy Modeling
should be done early and often

— set design targets during first 2 of schematic
design
— run preliminary models during schematic design
— update energy models during design development
and construction documents

— complete compliance models at the end of design

MBtufyr

30,000

25,000 +——

26% energy
savings

20,000 +——

15,000 +—

10.000 +—

5,000 -

0 -

Baseline

W Space Heating M Space Cooling

Interior Lighting ~ Equipment

I

Proposed

Fans

Domestic HW

Pumps

Exterior Lighting



Water Use Modeling
should be done early and often

— run preliminary models during schematic design
— specify fixtures and appliances that conserve (hot)
water

— complete compliance models at the end of design




Interior Light
and Daylight Modeling
should be done early and often

— understand reflectivities of interior finishes

— run preliminary models during schematic design

— update models during design development and

construction documents >

— complete compliance models at the end of design



Commissioning Agent
should be hired during design development

— fundamental commissioning
— enhanced commissioning
— monitoring based commissioning

— envelope commissioning




Integrative
Process

Integrative Process

drives a powerful Monioring e
Commissioning Per“li\c’:ar:r?;)nce
high performance feedback loop

Energy
Production

The Water Efficiency and Energy + Atmosphere

credits work together to optimize performance

Whole Building
+ Advanced
Metering

MEP + Envelope
Commissioning
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Not at the expense of
good indoor air quality...

EQpl Minimum Indoor Air Quality Performance
EQcl Enhanced Indoor Air Quality Strategies
EQc3 Construction IAQ Management Plan
EQc5 Thermal Comfort



Thank you

For inquiries or follow-ups

Bryna Dunn, AICP, LEED Fellow
Moseley Architects
Director of Sustainability Planning

Phone Number
804-545-607/6

Email Address

bdunn@moseleyarchitects.com




Achieving
High-
Performance
Buildings

Bryna Dunn

Director of Sustainability Planning & Design
Moseley Architects

Matt Waring

Technical Director
Viridiant

Elizabeth Beardsley (moderator)

Senior Policy Counsel, U.S. Green Building Council
VAEEC Board Member
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Q+A

Thank you for
participating.

Bryna Dunn, Moseley Architects
bdunn@moseleyarchitects.com

Matt Waring, Viridiant
matt.waring@viridiant.org

Elizabeth Beardsley, USGBC
ebeardsley@usgbc.org
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Supporter

Kkappahannock

om,

o #s= Electric Cooperative
Virginia Depar
Mines Minerals and Energy A Touchstone Energy” Cooperative ﬂ)(

Thank you, Sponsors.

Friend
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VIRGINIA ENERGY BY DESIGN




