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Sustainable Design Consulting Introduction

» Offices in Washington, DC % & Sustindble Design
and Richmond, VA o uk

¢ Small woman-owned
business

* Focus on greener solutions
for the built environment

* Consulted on over 100 green = ...«

building projects, mostly
LEED-related

* Project consulting mostly to
Developers/Owners and
Architects

* Increasing number of repeat
clients

* Increasing number and types
of training programs




Past Experiences with Building Green

Horror Stories
* What went wrong
* What green building features didn’t work

Workshop Agenda

o 1st Steps

» Establishing Green Building Goals
* Group Exercise

» Design Phase Implementation

* Group Exercise

» Construction Phase Implementation
» Verification




What is ‘Green’ Design?

Design and construction practices that significantly
reduce or eliminate the negative impact of buildings on
the environment and occupants in six broad areas:

Sustainable site planning

Safeguarding water and water efficiency

Energy efficiency and renewable energy

Conservation of materials and resources

Indoor environmental quality

Operation & Maintenance

AIA/COTE 2008 Top Ten Green Projects:
Pocono Environmental Education & Visitor Center
Photo credit: Nic Lehoux

1st Steps for Success

Understand Owner’s Expectations
* Certification Level
* Pay-back Period
* Energy Efficiency
e Water Savings
* Indoor Air Quality

Energy Resource Center.

Photo: Construction Technologies Group Inc.




1st Steps for Success

Choose the Right Team

* Project Type Experience

* Green Building Experience
* Integrated Design Approach
e Enthusiasm

* Research Options

( Developers

S

p

l Contractors

Marketing

Architects

Energy
Engineers

Multi-disciplinary

Landscape
Architects

1st Steps for Success

Site Analysis Process

/ i s Site Analysis —f
LTHITY Avalatesy

Gather Data

Harvest free energy

* Facilitate passive
solar design

* Facilitate
daylighting

e Capture natural
breezes

e Protect from
damaging storms




1st Steps for Success

Gather Data

Analyze the existing Cost Breakdown by End Use

b.u”sleriise as mUCh as O Ventilation Fans 11%
possible B Space Cooling 14%

e \Where is energy O Space Heating 22%
wasted OLighting (Space) 19%

e Find out what is B Plug Load Equipment 25%
Working O Heat Rejection 1%

B Lighting (Site) 3%
O Domestic Hot Water 3%

B Pumps & Elec Auxiliary 4%

PRM Baseline
Total Cost: $629,624/yr
Normalized Cost: $1.8361

1st Steps for Success

Schedule a Green Building Workshop

Purpose
e Get Everyone Involved
* Reinforce Owner Requirements

* Select Optimal Green Building Goals o
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1st Steps for Success

Schedule a Green Building Workshop

Organizing an Effective Workshop
¢ Select the Right Attendees
= Design Team

Good alternoon,

I want to welcome everyone to the LEED Workshop for the 23 Eye Street
project, Our chjective will be to review the green building goals for the project

= Owner and determine the number of LEED credits that can be reasonably achieved.
Prior to next Monday's meeting, please take a moment to review the LEED-NC
L] User 2.2 rating guide and answer the questions below:
H w
u Marketlng »  What are your goals for this project? Be a generic as you want, and

don't focus solely on green bullding Issues,
= Are you willing to consider low-flow plumbing fixtures: dual flush
° pre_workShop ResearCh toilets, efficient sinks, shower, and energy star appliances?

=  Would you consider locating a Zipcar (or twob onsite?

L]
Costs s
T »  What mechanical systems are you considering? Please be prepared to
] discuss 3 systems,
FeaSIblllty o Do any of these systems support MERVY-13 Filters?

o Doany of these systems use HOFC-free refrigerant?
o What is the approximate energy savings, as compared to
ASHRAE 90.1-20047

o What is the potential cost impact for each system?

= Will you be providing energy modeling services? What program do you
use?

= Does SEI provide commissioning services? if 3o, please provide an
estimate.
Should we increase the ventilation rate by 30% over ASHRAE 652.1-20047
Can this project meet the requirements of ASHRAE 55-20047

AMT

What are the 5 i] i) for this project
fguality and quantity}?
= What low impact development (LID} strategies are appropriate for this

1st Steps for Success

Schedule a Green Building
Workshop

Tiie Heights at Ceorgia Avenus

Potential Agenda iy g
I . B Febnran 2998
e Green Building Education G - 478
¢ Introduce the Project Agends
¢ Review Owner o e r——
Requirements * SanspasoNCI
e 1 RN UGS T TR
e Create Opportunities for & Teem |Fomums e rases we )
Feedback - [ YT i DH0D FFP gresn sesgnand hiking
e Develop Potential Goals |® |t | Bisiiniodadtion t2 green buidag
. LS APdom | Eelewr Do Wik and Ersem Loy Tl projsat
¢ Indicate Areas of Further e
Research DR e
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Manage stormwater naturally
Strategies

* LID techniques
* BMPs

Native
vegetation

Bioretention
swale

Curb cut schematic

Courtesy Pierce County, Washington
and AHBL, Inc.
www.whdg.org

Bio-swale schematic
Courtesy Pierce County, WSU Extension
www.wbdg.org

*
! ~_ Clean sand/
gravel mix

Under drain system

Establishing Green Building Goals

Optimize building systems
Schematic-level energy modeling
* Test site location, building massing, and building

orientation
. . . Heat Flow
* Biggest opportunities for savings
* Update at each phase of design 0F 70°F

* Right size the system
= Design load modeling
= Peak occupancy
Building envelope
e Wall and roof insulation
e Window selection
Lighting options
e LED lighting
* Occupancy sensors

Solar
Radiation

Efficient Windows Collaborative
www.efficientwindows.org




Establishing Green Building Goals

Reduce potable water needs

Select low-flow plumbing fixtures - T
* Waterless urinals |
* Automatic sensor faucets with aerators =
* Dual-flush, high efficiency, toilets

Cooling tower water
* Chemical-free water treatment

Select Energy Star appliances

DOWN for solids

Establishing Green Building Goals

Improve Indoor Environmental Quality

Design the interior to improve occupant health & comfort
e Thermal comfort & control

* Operable windows

* Views to the outside
* Natural Daylight

* Adequate ventilation
* Low-emitting finishes
* Low-emitting furniture
e Construction IAQ

* Green Cleaning




Establishing Green Building Goals

Improve Acoustics

Design the interior to improve occupant comfort
* Select sound absorbing materials (ceiling and floors)
* Insulate partitions
* Design ducted air return system

* Locate mechanical equipment rooms away from occupied
areas

e Offset door locations

Establishing Green Building Goals

Select appropriate materials

Consider the material’s impact over it's entire life cycle
* Energy Efficiency
* Recycled materials
* Salvaged materials
* Renewable materials O A e
 Low-embodied energy : :
* Low or no off-gassing
* Local/indigenous

Resource Extraction

Manufacturing
it L

W[




Establishing Green Building Goals

Summary of Potential Green Building Goals
* Understood Owner’s Expectations

* Choose the Right Team
e Gathered the Data

* Managed Stormwater
Naturally

* Optimized the Building
Systems

¢ Reduced Potable Water
Needs

* Improved Indoor Air Quality
* Improved Acoustics

* Selected Appropriate
Materials

¢ What else?

Establishing Green Building Goals

Introducing the projects
Great Seneca Creek Elementary School
* Building Size: 82,511 sf
e Location: Germantown, MD
* Owner: Montgomery County Public Schools

nal

- (i
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Establishing Green Building Goals

Introducing the projects - sy
£

g
E

Camille Kendall Academic Center
* Building Size: 191,923 sf
e Location: Rockville, MD
e Owner: University System of MD

':,',"F
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Images by Cannon Design

Establishing Green Building Goals

Introducing the projects
Eastern Village Cohousing

* Building Size: 92,582 sf

e Location: Silver Spring, MD

* Owner Occupied

11



Establishing Green Building Goals

Introducing the projects
Potomac Yard Buildings 1 & 2
* Building Size: 329,644 sf each
* Location: Arlington, VA
e Tenant: U.S. EPA

Establishing Green Building Goals

First Exercise
Desired Outcomes

* Read through project information

* Determine 3 priority green building goals
& 6 specific strategies for achieving them

How to Bwild Creen: A Step by Step Guide

Green Bullding Goals

Betermine ehe Top 3 Green Boilding Goals farthe projeet ond € speeifie strategies #e achieve ghem.

GOALS STRATEGIES
B u 1. | Reguire the conmacier i follaw SMLACNA 1AQ Guidelives
Reduce rdgor 3t Quokit smpacts
diriae conzhnerion

ii. | Require she s s e fo k) ¥ pozzible

7
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Design Phase Implementation

Tools to Incorporate Green Building Goals

Maintain Lines of Communication
* Schedule Frequent Team Meetings
* Email Reminders to the Team
e Call when necessary
What to ask
* Review Building Goals
* Request Updates on Assignments

Design Phase Implementation

Tools to Incorporate Green Building Goals
Track Progress
* Review Building Goals
* Next Steps to Accomplish Strategies
* Who's Responsible for Accomplish the Next Step
* What Resources are Needed
e Where in the Documents will the Strategy be Incorporated

| PQINTE | PREREQUI SITEf CRERIT REQUIREMENTS ACTION ITEMS ! COMMENTS PROVIDE DUE
Yieln INFO,
1 GE05.2 - ORTION Z: For areas veilh ne local zening requirements (&.g., [S11TI0T - & there is ne Zoning requirement far FECRE 504 CD'
[some university campusss and mitary basesh, provide vegslatsd Rublic scheels, Givil Engingsr i determing if
°psn space area agjacent v the builking that is equalte thebuilling  [sufficent epen space is available:
footprint
QR 1S0T « LB provided sketeh showing
propesed open space SDC e review
requirgments vith PRCRE
5 edit 6 §tormwater Design tnient Limit disryetion ang seltien of natyral va drology by redyging gontamingtion of and mangaing {
1 58661 = QRTION 1 = EXISTING INRERVIOUSNESS 15 LSS THAN R [$1TI0T = Vil depend upen the SV system =78 Ready fo
EQUAL TO $0%: If existing inperviusness is lessthan or equalto  [selected, If o pond is constructed, thenthe Dogument
0%, implement a stormwater management plan that prevents the pest-{credit is liely, If an underground system is
[development peak discharge rate and quantity from exceeding the pre-|selected, requirements may not be achieved,
development peak discharge rate and quantity for the one- and two- | Civil Emgineer to verify.
year Za-hour design starms;
OR 111307 - Wil be met as part of LSA'S.

13



Design Phase Implementation

Tools to Incorporate Green Building Goals

Drawing and Specification Reviews
* Confirm goals are incorporated
* Look for opportunities and problems

Complies
Dwa. LEED ?
. | Discipline | Dweg. No. | Credil N ing Review Checklist
_| EivilLard General Appropriate LEED project ies shown
_ | Eivil'Lard 55p1 diment control deawing(s) and details includedin Civil set
_| FivilLard 55c42 Sufficient #bike storage saaces shown
CivilLard 55c43 Suficient #alt. fuel stations indiceted (or sufficient # LEV spaces)
: CivillLard SSecd.3 Detailz for parking zign ghown (Low Emisgi Car Parking Onky}
CivilLard S55c4 4 Minimum parking spaces siown and suffcient # car ces indicafed,
verify local requirenent
OR
Sufiicient # carpool spaces indicated if parking provided for less than 5%
FTE eccunents
OR
Minimum parking spaces shown, verify local requiremen:
OR
No new parking
CivilLard SS5ctd Details for parking sign shewn (Car/\an Pool Parking Onby} -

Design Phase Implementation

Tools to Incorporate Green Building Goals

Energy Calculations
e Computer-based
e Estimate energy

use $n00e0g .l —-&-—. 195 e
. e o e
e Compare options dronskaoe 3 ;
. g £
* Garbage in: 2 wmowoe 2
Garbage out B o ‘g’
E $40,00008 8
= &
e AsRag monn, | TASUESGNED | + ASDESGNED |+ DAYUGH
HYAC ENVELOFE HARVESING
wDom Hot Woler | $1.460.00 $1.560.00 $1,560.00 S0
Venioion fors | $25.00044 $19.242.04 $IB003.38 SIZATRT
mPumps angk Aus $0.357.87 829034 $7.84275 AN ST
[EHeot Rejection #8004 814473 313811 s
mSpoceCoctng | 1841155 255529 SILET5A4 31135409
| mEpoce Healing B0 o300 $16.73600 1769200
mhiss Enuipment | $33.391.12 B8 3347313 3335793
Amdient Ugits | 7088 47542 SR 208791




Design Phase Implementation

Tools to Incorporate Green Building Goals

Water Calculations

e Stormwater
Plumbing Fixtures
* Appliances

* Cooling Water

* Irrigation

Design Phase Implementation

Tools to Incorporate Green Building Goals

Daylighting Calculations Suriace reflectarces in mackl should
i ecpal inten ded interior finizhes, and solid
. SketChIng wall arndl roet matenals of madel must

not transmit light

e Scale model
e Spreadsheet

Poithale for camera
Hele for light cell calle

* Simulation Light meter
{1 elisplay
Tlumination lewelsl
Ground comer
ireflectance Ehiphoard support frame
shoulel equal ¥t bk el in peosition §
actual stz Light cell
candtions Fhes e song illuminasion leveks,
nean buleling) seale the madsl 5o that cel i
Building Technologies Program, ot chesk, helghtd
Tips for Daylighting with Windows - Tahlk
The Integrated Approach thocate outdoors in open

area sy irom obstiuciions)
Lawrence Berkeley National Laboratory, 1997.
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Design Phase Implementation

Schematic Design Phase Strategies
* Consider Building Massing and Orientation
* Schematic Level Energy Analysis
* Low Impact Development Strategies

&0,000

Buildinggreen.com

70,000 -
0,000 -
50,000 -
40,000 -
50,000 -

BTUIft2fyear

20,000 ~
10,000 4

0

m One story facing west 69,000

| Two story facing south

32,000 29,000

13,000
: B,O(Iilz’om

Hesiling Coolng Ligihting Total
Energy End Use

Design Phase Implementation

Design Development Phase Strategies

System Selection
e Optimize Building Envelope
e Plumbing Fixture Selection
* Mechanical Systems

e Lighting Systems

e Acoustical

AIA/COTE 2008 Top Ten Green Projects
Yale Sculpture Building and Gallery
Photo credit: © Peter Aaron, Esto
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Design Phase Implementation

Construction Documents Strategies
Developing Specifications

* Material Selection

* Indoor Air Quality

* Contractor Submittal Requirements

Design Phase Implementation

Using these Strategies

Find a better approach to solving past problems

17



Design Phase Implementation

Second Exercise

Desired Outcomes

* Using the 6 strategies for achieving your green building
goals, determine

= When to Incorporate Goals

= Who is responsible

= Where the goal will be incorporated
= Helptul resources

o Bl Grecss & Stesy By She Guide

Gruen Boilding Goaks

Far it ¥

STRATEGY WHERE RESOURLES

Drsian dspec |7
E ] :

Construction Phase Implementation

Differences between Design and Construction
e Turning theory into practice
e Talking about real money
* New, perhaps uninspired member on the team

AIA/COTE 2008 Top Ten Green Projects:
Queens Botanical Garden Visitor Center
Photo credit: Jeff Goldberg, Esto

18



Construction Phase Implementation

Tools to Incorporate Green Building Goals

Maintain Lines of Communication
* Schedule Regular Construction Meetings
* Email Reminders to the Contractor
e Call when necessary
What to ask
* Review Building Goals
* Request Updates on Submittals

Construction Phase Implementation

Tools to Incorporate Green Building Goals

Kick-off Meeting
* Educate the Contractor about Green Building
* Review Green Building Goals
* Review Project Requirements
* Provide Sample Documentation
* Discuss Opportunities to Improve Communication

19



Construction Phase Implementation

Tools to Incorporate Green Building Goals
Submittal Log

Spec Seciion Description Item{s) o Review Commends
Product infe highfighting that interior

69900 13 H1 |Painting pamis & poatings meet referenced
|Sandard
Froduct mic highiighting that interior

10101 1.3 E 1 |Visual Display Boards |composite wood, agrifiber, adhesives
% caslants meet ot sfaredard

) Product info highlighting that interior
w125 1301 [Cen cm"s & compesite wood, agrifiber, adhesives
Display & sealants meet referenced slandard
10166 13E 1 |Toilet Compartments  |Recycied Gontent m' kc’,cwmu‘"" “’E’mm”
Manufacture site varies by
HW155 1.3 E 1 |Toilet Comprariments Immer& Estraction Sie product. Specify product £
exiraction site.
Froduct infa highlighting that interior
10431 1.3 C 1 |Signage posite wood, agrifiber, adhesives

sealants meet referenced standard

Construction Phase Implementation

Tools to Incorporate Green Building Goals

Contractor Tools
* Indoor Air Quality Management

[Project Name] LEED Indoor Air Quality Plan
[Address] Based on the LEED™ Green Buikding Rating System
[Date]

Construction 14Q Manager on site during construction is: [insert Name]

Construction IAQ Checklist
ll)are Begun/| Responsible Person [Affiliation
General ltems Completed Grunley SubCentractor | Location
1 Confirm + enforce the non-smioking policy
within the building. 1
Maintain smoking policy + guidelines for
2 the immediate outside perimeter of the
building to enhance l&Q: at all points of
entry to the building. ]
3 Mg workers provided and wearing
respirators as necessary? ]
tre all product MSDE sheets accessible
4 on site during the construction shifts at
time of produet application or installation? 1




Construction Phase Implementation

Tools to Incorporate Green
Building Goals
Contractor Tools
* Construction Waste Calculator

[Row anc where waste is sivenied

formdoh at'ﬁm- Land Rex

M{me surich aw = wﬂmm 1

LCardhoard {processed st Geosgetown Paper, Bladansturg MDY 1.7
R {107 at Ritckie Land Rec i ing Facii 254

Total quantity of diverted wast, 1206.44

Total quantity of was 2279.48

Py ge of waste divert 52.93%)

Construction Phase Implementation

Tools to Incorporate Green Building Goals
Contractor Tools

¢ Certification Letters for Subs

LEED CERTIFICATION LETTER
Indeor Environmental Quality Creditd

Project Name

Project Location
Tubconiadior Product Namg
Resparsd B Tpec. Sechon

Diate

Attagh a produet dats sheet(s]! and/er MSDS that Righlights te imfermaation provided felow,
O IEQ Credits 41 and 4.2: Adhesives & Ssalants and FPainks

— L 0L VOC a5 containgd in the dbove mbmitted produdt

/L is the required VOC Bmat that the above submtied product must mest orexceed.
‘xdhesi\e" seaIant.- and $ealant Brmers: Seuth Coast dir Guality Mamagenent Ristriet, Ruie 1367
(g

Green Seal, Standards GC-3¢ (uici. greemseat ore}

Greett Seal, Standards 3C-02 and 3518 (uiiv reqesal vzt
shas, floor caatings, stains, sealers, and shellacs: Seuth Const ki Quality Marigeraent

District, Biie $EEF (Wits aqind 20u)




Construction Phase Implementation

Tools to Incorporate Green Building Goals

Contractor Tools
e Action Plan

WMRed Recyeled Calculations

MReE Regional Mate

Spec section and Material Construction Cost | Estimated Material Pest Post Industrial Recycled Recycled Manuf. Mies Harv
Description (enter costs for | Cost (provideif | Consumer Content Content Content Cest | (enter material| Mies
all division 2-10 | kmewen, etherwi Content (previde % if |(calculated per| cest if material |materie
materials) caleulate 48% of | (provide % if kmown) LEED) manufactured | mat
construction costj]  kmewn} within 506 hare
miles) with
DIV 3 DOORS AND WINDOWS.
082416 Flush Wood Doors $0.00 8.00% 50.90)
084115 Alum.-Framed Entrances $0.00 0.00% 50.00)
089600 Slope Glazing System $0.09 2.00% 50.09)
0891100 Glazed Alum. Curtain Walls 50.00 0.00% 50.00)
088000 Glazing 50.99) 0.00% 50.00)
DIV 9: FINISHES
092110 Non-Load Bearing Steel £0.00) 67.00% 30.00% 82.00% 50.90) 50.00
092000 Gypsum Wall Board $0.00) 5.00%: 28.00% 19.00% 50.90) 50.00
093013 Ceramic Tiie $0.00) 8.00% 50.96)
095100 Interact. Acoustical Panel $0.06) 8.00% 50.96)
099100 Painting $0.00) 8.00% 50.06)
DIV, 10: SPECIALTES.
$0.00) 0.00% 50.00)
$0.00) 0.00% 50.00)
TOTALS: 5000 $0.00

Construction Phase Implementation

Using these Strategies

Find a better approach to solving past problems

22



Verification

Why it's important
* Confirm Green Building Goals were met
* Discover Opportunities to Improve Building Performance
* Learn How to Design Better Buildings

- -

Alberici Corporate Headquafrters in O_\./_erland, MO

Verification

Commissioning
* Design
* Installation
* Testing

[] Diffuse Flow
. Orifice Flows

Air Leakage through a Building Enclosure

www.whbdg.org

P
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Verification

Monitor Systems
* Mechanical
* Lighting
Computer Usage
* Water Usage
* Indoor Air Quality

Some modern building operations centers,

such as this one in Johnson Controls
LEED-certified Brengel Technology Center
in Milvaukee, Wisconsin, evaluate
information from many facilities.

Verification

Post Occupancy Evaluation

Satisfaction in Core Survey Categories

QOverall building (81%})

Thermal r
comfort (53%)& Acoustic quality (43%)
Office
layout (81%) L 1 L - . 1 Air quality (100%)
Office
furnishings (SS%IV ? Cleanliness and
maintenance (94%)
Lighting (74%)

Percentage of satisfied Global Ecology Center occupants.
Graph courtesy Center for the Built Environment
Architectural Record February 2008 “Looking Back and Moving Forward”
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Great Seneca Creek Elementary School

1st LEED Certified Public School in MD
e Goal of Certified, achieved Gold!

* Pilot for future Montgomery
County Public Schools

e Extensive User Education
Program

Camille Kendall Academic Center

* 30% more energy efficient than ASHRAE 90.1-1999
e Pursued LEED-NC Silver, achieved Gold!

e User Education

* 40% Water Use Reduction in
plumbing fixtures but decided
to install permanent irrigation

25



Eastern Village Cohousing

e 1stLEED Certified Cohousing
Community in the US

» Affordable, but compromised
on quality of materials

* Struggling with green roof

Potomac Yard Buildings 1 & 2

* Diverted nearly 75% of construction waste
* Exceeded energy goals
* Failed IAQ testing

e Lessons learned

26



Conclusion

Any project can be green
 Start with a plan
* Get everyone together
* Develop green building goals
* Design a green building
* Build a green building

* Verify your goals were met w—m

AIA/COTE 2008 Top Ten Green Projects:
Discovery Center at South Lake Union
Photo credit: Lara Swimmer Photography

Contact Information

Beth Ridout, LEED AP
Project Consultant

beth@sustaindesign.net

Kara S. Strong, AIA, LEED AP
Senior Project Manager

kara@sustaindesign.net

Sustainable Design Consulting
1611 Connecticut Avenue NW, Suite 200

Washington, DC 20009

Phone: 202-667-1620
www.sustaindesign.net

Eastern Village Cohousing
Silver Spring, MD
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