Sustainability in Building
Design, Construction,
and Occupancy
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June 20-24

Today’s Overview
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Sustainable Jobsite Best Practices
Innovative Construction Techniques
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LEED-EB 101

Green Job Pathways
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Key Term: Commissioning (Cx)

CX is a systematic process of
inspecting and documenting a building
to make sure all the systems:

have been designed and installed
properly

are properly functioning

can be maintained
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Integrative Process

What are the phases?
Who is involved?
What is a charrette?

Activities

— Mini-Eco-Charrette

— Name the Phase
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Development Phases

“Occupant

Education
+Post-occupancy
measurement &
verification

Occupancy —
(O&M)

Integrative Process

N (gt
Y L S l/‘ .}' »
Pipad o it B S LA it Ca g
Escptmiony Dwign Process ) Bulidng Ceverst on etup]
All Fearn Wartulvap PO PoarDonganay Ja gl

Pre-Design
Includes a goal-setting meeting

Involvement of the design team upfront:
Interdisciplinary teamwork is critical for maximum
success
The end user should be represented on the
design team

More about Sustainability Goals...

Are they
Measureable?

Do they meet
the 3 P’'s?

Have you covered _'
) all the categories @

k you wish to cover?

Schematic Design
Requests for Qualifications (RFQs) should
include the “green” element.

Once the team is in place, conduct an
eco-charrette

(strategic brainstorming session)
Generate a list of green options for the
project. If the project is pursuing LEED
certification, the LEED rating system can

(__\ provide a framework for this session.

Design Development

Analysis of Strategies:

Applicability and cost-effectiveness

Do they align with client priorities?

Project’s potential for LEED or other certification
The process of “Enhanced” Commissioning
(Cx) begins in this phase, with “focused
design reviews” that pick up inconsistencies
between design elements and intent.
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Design Development (cont’d)

Integrative design is not just a one time,
charrette activity

The project team needs to periodically
reconsider and reinforce the sustainable
building goals that were agreed on earlier

Construction Documents

Written specifications (SPECS) need to
incorporate green products and practices

Specs should reference a standards when
applicable, e.g., CRI, Green Seal, ASTM,
ANSI, FSC, etc. (see MR credits)

Define terms unique to green products, e.g.,
recycled content, low-VOC, and non-toxic.

o

Construction Documents (cont’d)

TESC Plan
Tree Preservation Plan
LEED elements should be clearly indicated
Recycling area
Bicycle storage / showers
Preferred Parking
Landscaping Details

Construction

The bulk of Cx takes place during this phase

An independent Cx agent, or someone not on
the design team itself, can be used to conduct
the Cx process.

Waste Management
IAQ During Construction
Materials Handling
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Occupancy

Many green building features require the
“cooperation” of occupants, either in
operation or in maintenance, to be really
effective over the long term

training, handbooks, and signage
Final commissioning and post-occupancy
evaluations




Pre-Construction Considerations
and
Sustainable Jobsite Operations
Olympic College
June 20-24

Sustainable Jobsites

Erosion & Sedimentation Control
Construction Waste Management
Indoor Air Quality Management
General Jobsite Best Practices

Learning Objectives

Define terms related to erosion control
Identify key components of TESC Plan
Define terms related to waste management

Define terms related to IAQ during
construction

Identify at least five strategies for optimizing
job site practices
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LEED is a Team Process
All trades must work together
Champions are important
The contractors’ contractual role and
responsibilities vary
Contractor's Team

Preconstruction

Project Manager/Engineer

Site Super

Subcontractors

EROSION AND
SEDIMENTATION CONTROL
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Protecting the Site

Prevent impact
Reduce impact

Repair impact




Erosion & Sedimentation Control

Erosion & Sedimentation Control Plan
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Issues
On-Site Resource Degradation
Off-Site Issues

Water & Soil

Wind & Soil

Objectives
To prevent loss of soil during
construction

Stormwater runoff

Wind
To prevent sedimentation of storm
sewers or receiving waters
To prevent pollution of the air with dust
and particulate matter

On-Site Resources
On-site Protection
Existing native vegetation (natural erosion
control)
Existing top soil (stockpile with cover)

Protect Vegetation
and Trees

Feedar oot Zone
2x -

Protect Vegetation a

-

nd Trees

all non-paved surfaces under the trees
are protected with construction fencing




Off-site Issues

o Water & Soil Issues
o Surface water flow interruption
o Surface water pollution
o Toxins
o Nutrient loading
o Sedimentation
o Habitat loss
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Erosion Control

0 Kéep it on site!

o Limit grading

o Mulch or cover soil
piles

o Establish a single
site entry

by

Erosion Control

o Redundant Erosion Control Devises

Erosion Control

o Install and Maintain Sediment Traps

Dust Control

o Limit disturbance
o Minimize equipment use
o Drive slowly
o Use designated roads

o Use the best control
technique for your site
o Chain link w/ screen
o Custom high screen

o Use non-potable water

How does LEED address it?

Sustainable Sites

o Prerequisite— Erosion Controls During
Construction

SEE example in plan set
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CONSTRUCTION WASTE
MANAGEMENT

S

Objectives
Optimize the use of framing materials
(and other materials) through waste
minimization
Minimize the amount of construction
waste that is sent to a landfill or
incinerator

Construction Materials Use

BUILDINGS
Use about 40% of
the world’s raw materials

Source: Rocky Mountain Institute

o recycled.

Construction Waste

Buildings: s ﬁ .
Produce about 40% of |

landfill waste

Source: Rocky Mountain Institute
Only ~ 20-30% of
building related 1
construction waste is diverted
Almost all construction waste can be
diverted from landfills to be reused or

Construction Waste

First Rule of Construction Waste:
produce less waste

Reduce

REDUCE #1
REUSE
RECYCLE

Minimizing Waste
Proper ordering = waste minimization!

Using detailed drawings and cut lists =
waste minimization! S




Waste Management Issues

Packaging!

Co-mingled recycling: Calculating the %
recycled

Track all wastes taken off-site
Contamination and Pollution

Construction Waste Management
Need a Detailed Plan — check the job
shack!

Enforce with subs through good
communication

e,

Reduce, Reuse, Recycle!

Know what you
need! :

Support
re-use on site i

Optimize
recycling
oy
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Key Term: Waste Diversion

Construction waste that otherwise would be
destined for a landfill, but instead is processed for
recycling or reuse.
Per LEED for Homes, the following are NOT
considered waste diversion:

Grinding treated or finished wood as soil amendment

Industrial Waste Stabilizer (IWS) — material that is mixed
with industrial ash to stabilize it & prevent erosion

Key Terms: ADC & WDF

Alternative Daily Cover (ADC)
Non-earthen material that is placed on the
surface of a landfill at the end of each day
to control odors, fire, litter, etc.

Wood Derived Fuel (WDF), aka “hog fuel”

Specific grade of wood/bark typically used
to fuel boilers for wood / pulp mills and the
paper-making industry

Construction Waste Management

Source Separation Comingled

| :




INDOOR AIR QUALITY
MANAGEMENT

S

Issues

Job site — worker exposure to pollutants
Durability of materials
Health of future occupants

Objectives

Ensure worker health.

Protect materials from damage during
storage and prior to building close up.
Install materials and products with future
occupants in mind.

Use source control, HVAC protection,
scheduling, housekeeping, and pathway
interruption measures to attain great

IAQ.

Construction IAQ Management Plan

First, minimize
introduction
Next, reduce
impact

Then, clean up

problems

g

What does LEED say?
LEED IEQ Credit 3.1 — Construction IAQ
Mgt Plan — During Construction
Meet or Exceed SMACNA Guidelines
Protect stored materials
Use MERYV 8 filters on return air grilles
LEED IEQ Credit 3.2 — Construction IAQ
Mgt Plan — Before Occupancy
Option 1: FLUSH OUT

Option 2: TESTING (using protocols
consistent with EPA — see Rating System)




HVAC Protection
Dry, protected storage for components
Seal all openings
Don't or minimize use of system (filter if

used) = k

HVAC Protection

Temporary filters MERV 8 or better

Clean underfloor plenums prior to
occupancy

/

Source Control

Do not install moisture damaged materials
Protect materials from moisture/dust

Install Low-emitting materials (low-VOC paint, urea-
formaldehyde-free composites, GreenGuard Insulation)

Allow high-VOC materials to off-gas prior to installation

Storing Materials

Source Control — Construction
Process

No gasoline powered equipment

Cover containers with VOC liquids (even outside
the building envelope)

Use only low-toxic cleaners
No smoking within building structure
Utilize and protect walk off mats

Source Control

Suppress Dust

Wet or vacuum
sand

Wet drop cloths




Pathway Interruption

o Double air barriers
o Negative pressure
o Exhaust fans

Housekeeping

o Housekeeping and o Scheduling

Scheduling o Installing Absorptive
o Daily and Weekly Materials List
Cleaning

Health Protection:
~_Your Health + VIP’'s

Worker Protection Future Residents

o Right gear for the right o Protect all supply /
application return registers
o Protect absorptive
materials

Ventilation

o Flush during construction
o Flush out at the end

SUSTAINABLE JOBSITE BEST
PRACTICES

e




Clean and Green Jobsite Best Practices

-5 equipment

N

Equipment
Save energy
Avoid combustion
equipment

Use rechargeable
batteries
Maintain!

Invest in durable

Green Cleaning Products

Concentrated
Biodegradable
Low- or no-VOC
Fragrance-free
Recycled content
Simple ingredient list

Energy Conservation:
__Transportation

Vehicles & Equipment Efficiency

Efficient
equipment
Electric over gas
Renewable fuels j; s 8
Don't idle!




Innovative Construction
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Materials

Considerations for the
Lifecycle Impacts of
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Embodied Energy “Cradle to Cradle”

Opportunities?

Materials Sourcing

What dées ‘locally sourcéd’ mean?
Consider The Living Building Challenge

definitions....

MATERIAL OR SERVICE MAXIMUM DISTANCE
Mdeas 1242991 mies
Renewable Encrgy Tochnologies™ TO0K) mies
Consuliant Travet® 1500 mias
Lightweight Matenals 1000 mites
Midiurn Weight Materials 500 miles

f\ Heay Materiols 250 miles

Water-Saving Systems
Design for
Greywater |

The BRAC System J
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Desigﬁ for Water Collection and Reuse
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Innovative Water Strategies

Products: Looking to the

Future \

Urine Diversion Toilets o
Urine and feces separated at source before I
mixing -
Urine and feces can be handled separately and — D
specifically AN /)
Excellent nutrient recovery and recycling potential —

System configurations with or without flushing |
water - -

Reduced nutrient pollution of aquatic environment f ;
S | g
£ T
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LEED-EB O&M 101
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LEED Family of Rating Systems

LEED address the complete lifecycle of buildings:

NEIGHBORHOOD DEVELOPMENT ow pion

COMMERCIAL INTERIORS

CORE & SHELL
NEW CONSTRUCTION
SCHOOLS, HEALTHCARE, RETAIL

Eligibility

Compliance with e -
environmental ur Utilities Bir| o
laws e

12 months of
energy use data
(electricity, gas,
oil, etc.)

Typical physical
occupancy
(minimum of 50%)

-

Categories and Credits

Category Prereq. | Credits | Points
Sustainable Sites 0 8 26
Water Efficiency 1 4 14
Energy & Atmosphere 3 6 33
Materials & Resources 2 9 12
Indoor Environmental Quality 3 3 15
Innovation in Operations /

Regional Priority Credits 0 N 0
TOTAL 9 prerequisites — 33 credits — 110 points

-

Prerequisites

Getting on the Board

-

WE P1: Minimum Indoor Plumbing
Fixture and Fitting Efficiency

o) Based On the SPECIFICATION VECHNICAL DATA SHEET
date of
installation of
your water
fixtures,
beat the
custom LEED
baseline for
your building.

Prepared by O'Brien & Company, www.obrienandco.com




EA P1: Energy Efficiency Best
Management Practices

Develop/Update the

following documents:

Sequence of
Operations

Building Operating
Plan

Systems Narrative

Preventative
Maintenance Plan

& Conduct an ASHRAE
k\_l Level 1 Energy Audit.

EA P2: Minimum Energy Efficiency
Performance

Earn a
minimum score
of 69 in Energy
Star Portfolio
Manager.

Cl
D= GRS O - O—

Other compliance
pathways are
available, but
are more

o difficult to

k—' document.

Hr;:

ENERGY STAR Portfolio Manager

-
LA45] PORTFOLIO MANAGER (O

ENERGY STAR|
Home = bty Portfolio > Test School

Facility Summary: Test School
Horww oo | s this pace?

Building ID: 1445518
Level pfAetEEs: Building Data Administrator

Electric Distribution Utility: PUD Mo 1 of Clark County
Regional Power Grid: WECC Morthwest

Select my Power Generation Plant to calculate my electric emissions rate
Electric Emissions Rate (kgCOze/MBtu): 120.0 (what is this?

ENERGY STAR Portfolio Manager
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EA P3: Fundamental Refrigerant
__Management

Do not use CFC-

based refrigerants
in HYAC&R base
building systems
(unless it is not
economically
feasible)

OR

Demonstrate that
a phase-out plan
~ Iisinplace

O

MR P1: Sustainable Purchasing
__ Policy.
Develop a
policy that
addresses,
at minimum,
purchases
of ongoing
consumables

Prepared by O'Brien & Company, www.obrienandco.com




MR P2: Solid Waste Management
Policy

o Develop a
solid waste

management _ : ) oW
policy that \ n “
addresses: \ a
ongoing ( ﬂ

consumables,
durable goods,

— 3
facility alterations s ‘,,/',l l ,
and additions and ,* k
recycling of all a =

mercury-
containing lamps.

C

EQ P1: Outdoor Air Introduction and
Exhaust Systems

o Supply air ventilation
rate to meet ASHRAE
62.1-2007

OR
o Atleast 10 cubic feet
per minute (cfm) of

outdoor air per
person.

-

EQ P2: Environmental Tobacco
~_Smoke (ETS) Control

Prohibit smoking in the
building and designate
smoking areas at least
25 feet from building
entries

OR

o Designate smoking
rooms in the building
and design to
effectively contain,
capture, and remove
ETS from the building.

Ao

S

EQ P3: Green Cleaning Policy

o Develop a Green
Cleaning Policy which
addresses:

o Purchase of
sustainable cleaning
equipment and
products

Standard operating
procedures for
methods of cleaning
different building
surfaces

-

Credits

-

Prepared by O'Brien & Company, www.obrienandco.com

LEED Credit Format & Structure

[ B umli]a]
Additional Indoor Plumbing Fixture and
FittingEffiency
13 paints
Goal ——— m S wahin bkl
plambisg frran sad g dfcuncy
presble maurt sl i choly
iyl wnl v e PERFOAMANCE
ARALADLE
s e
e
gmpee probec & smdcion = inchos plumbiny facare smd by ponbd
watrt T the e 1EFLD fon Kaiing Poibings: 5 i
W Pt 1.
W Cruntin 21 {1 s’ 1% sodhaction i inckust phaswbing fusase seul fniag Bonus points
wores e s the LEET) o Eaimg ik O b are available
0 W Comlt 1.1 (2 peinsl: 3% mubscrion i dasboor phumbing Sxvam s for going

firing e wais s i the LI o Esing Paingn M ey o

Tips [
OWE Condis 2.5 (3 puiant: 30% mdacrian i tndeor planbeng Sum wd beyond
fing puble wams e fiue s LEED) o riring onge: O
Tl
Reference Standards s i e nsble for dring has svens wr cxands FPA drishing
-
i Potantlal Technalogles & Strategies
S/
' Mw\-ﬁ& ke




]

Plans & Policy Credits

Building Air Quality

Tracking Credits

Prepared by O'Brien & Company, www.obrienandco.com
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o

o

o

25% of site area in
open space
Stormwater quantity
control

Sustainable
purchasing of food
Waste stream audit

Energy Star Score of
95+

Renewable energy
(12% on-site, 100%
off-site)
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Key Considerations

Major Players

Have Additional Participants

FSzubstant.i;l!I.t o Owner
esponsibility

for Prerequisites ° 1€nants

and Credits o Custodial staff

o Facility o Groundskeeper
Manager o AEC Team (for

o Building renovations and
Engineer additions)

~ %

Timeline

o If the project
team decides to
pursue LEED-
EB, what are
the other major
milestones that
effect the
certification and
performance

-

periods?

m
m May June
o
l:i:i;il':i;iii ‘iimiI

Certification Timeline - Ideal

TIME

Planning
LEED-EB:
o&M
Strategies,

Preparing to
Implement

UOIRIUBWINDOP [eUl) B|qWIBSSY

T
Start PP Performance End PP
Period

-
*

Submit

Receive
certification

i ) ] application

hree Two
month  month
0 year max
TIME : —
>
@
Performance ]
Period(s) z
Ef
2 Wait
Planning 5 (appeal if
2 | necessary)
3
]
g
)
S
Longest Shortest PP p|| pps
oy PP Begins Begins End
X
{ %
} Submit Receive
k'\\"_: application  certification

Building Type

o Specifically
applicable to
commercial,
institutional,
and multi-family
residential

o

Prepared by O'Brien & Company, www.obrienandco.com




Occupant Involvement

Prerequisites
are all within
the control of
the building
owners and
operators — but
the actions of
building users
are critical to

- €arning some

k_ points

Individual Building Requirement
EBis
designed to
certify
individually-
metered,
single
buildings

Alterations and Additions

Maximum limit
for renovations
is 50% of floor
space/occupant
s relocated

Maximum limit

for additions is

no more than

50% increase
o in floor area

Recertification

Recertification
is available
every 1-5 years

Benefits

Prepared by O'Brien & Company, www.obrienandco.com

Certification Benefits

Third party validation of achievement

LEED certification plague to mount on
building




Certification Benefits

Qualn‘y for growing array of state and local
government incentives

| DSIRE SOLAR |

'l

WRSHNGNN
Inconthves Paliches far Renawables & [iclacy

o Summary Maps e =
Summary Tasdes e ey
Lbsarn ”m’:_&r_n.s_lm

Certification Benefits

Assist Wlth meeting mandates
SB 5854 - 2009-10

.. Beginning in 2010, eligible privately-
owned commercial buildings are
required to be benchmarked using
Portfolio Manager and resulting metrics
will be disclosed to a prospective buyer,
lessee, or lender.

Certification Beneﬂts

Be recogmzed as aregional leader

There are only 8 LEED-EB certified
buildings in WA(all old versions)

¥ing Strest Canter

Certification Beneﬁts

Marketlng exposure through USGBC web
site, case studies and media announcements

LS. GREEN BUILDING COUNCIL
1 I

Microsolt Buldngs 30, 31, 832
DEPARTMENT OF ECOLOGY - HEADOUARTERS FAL Coyrmpay
Seattie
AV e e
ROSETTA INFHARMATICS ROSETTA NPHARMATICS Seattle
Whatzom County Couthouse Whatcom Coungy Besingram
[~ 16 W Mamiscn Seattie
Resources
USGBC

http://www.usgbc.org/LEED/eb
Download the LEED-EB “Rating System”

Portfolio Manager
https://www.energystar.gov/istar/pmpam/
Create a free account, enter data for your building

BOMA Killowatt Crackdown

http://betterbricks.com/DetailPage.aspx?ID=1116

Stories about local buildings’ success in reducing
7 energy use, using Energy Star Portfolio Manager

Thank You!

Elly Bunzendahl

Project Associate, O'Brien & Company

elly@obrienandco.com
206-621-8626
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