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Sustainability
We all hear about it, but what does it mean?
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Sustainability is Everywhere

Climate change

The greening of America

Get article background LL,]

The

Economist

How America is likely to take over leadership of the fight against climate
change; and how it can get it right

A COUNTRY with a presidential

system tends to get identified with

its leader. So, for the rest of the
world, America is George Bush's

America right now. It is the country
that has mismanaged the Irag war;

holds prisoners without trial at

A Balser

Sustainable Generation Portfolio

bat makes an elecoic ganertion portfolic sustirablsT

BC Hydro wrestles with this question and bas come up
with some idzas. Thessidsas can be used to guide decisions as
o what generation resource s are allowable in o sustainable port-
folia or to stimulat: discussion as to what sustainability means
in practice.

T date, muxch of the debate around what constirutes emviron-
mentally friendly genemation develves intoa debat: as to the def-
initicn of green energe o renewables, or alterma!ve cnergy,
each with supposed characteristics thatmake it somehow prefer-
able to comventional forms of
generation, such as coal-fired,
mxclear, or lange hydroeleciric
facilitizs [1]. A great deal has

BC Hydro is

are in st2ep-sided vallevs that have a natural vegetation cover of
tamperabs coniferous forest; thess facts are significant when as-
saszing the impacts of construction and operation of these facili-
tigs,

Our thermal facilities are one steam oxbine plant {Burard
generaticn station, 912 MW wsing natural gas) and ree combus-
tion turkines (%0 MWusing manral gasordiesel). All six units at
Burrard ars squipped with sslective catalylic raduction tedhoal-
gy, which has ox emissions of MOy by 005

Additions to the Mix
Planned additicns of grid-con-
necled generaling sources are

on the path

en writlen on this subject

to sustainability

mostly combined-cycle gas
h

without ever resolving the
question of what types of
#legiric generation t=chnolo-
gies are best. Best from
whose pointof view? Bastac-

Guantanamo Bay; restricts funding
for stem-cell research because of
fundamentalist religicus beliefs; and

projecis. A 20 MW green en-
engy demeonsiration praject is
in the planning stages on Van-
couver Ishnd. [i will feature

and wants to lead the way
for the unsustainable society

4

O Greener Lifestyles

destroyed the chance of a global

climate-change deal based on the

Kyoto protocol.

sustainable furniture

CONTEMPORARY
FAIR TRADE NON TOXIC

about us

sustainable gifts

wholesale

SUSTAINABLE
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cording to what criteria?
Such debate is endless and of
litcle valus. Thers i= no an-
swer to the question *
@em is green?” Most juris-
dictions consider  wind
power and salar power i e
green, but one stabe in the
United States (Texas) con-
siders combined-oycle gas
turhines in he green, in others
run-of-the-river hydro s al-
kereed bui not woodwaste, and
50 on.

BC Hydro

Generation Mix

At present, the nslem is z
roughly S0R% Irudm

therzmal and 1% olher -ﬁ'
(woodwasts, o). BC Hy-

dre's 20 hydreelecric facilitiss range in size from the massive
(G Zhnum on the Peace River, 2,730 MW to the minuscule
(Claytan Falls, 2 MW Comesponding resersair volumes mnge
i size from 39,462 million m* of live stompe in Williston Reser-
veir oo the Peace River to negligibls for nneof-the-river planes
asch as Clanton Falls. In general, reservoirs in British Columbia

Tiar arnche u a the serier bared ze =pummm:u 'Hw‘ur&-b'n—
sepped My ariaheidds, " wdicd waur fuidl darrng she 290 FEF
Savwear Moeieg. DUd. Beber is voith B Wl e Forwr durbority. Frecow-
e Britid Colambia, Cansda

12 T AT 2T VN IR

in which it serves to also
become sustainable

appreximately 10 MW of
wind ensrgy and the remain-
der from various micro-hydro
installaticrs japproximatsly 7
MW) and a wave snsrgy pilot
project (approximately 3
"W). Alternalive energy in
OUF SVELST Means energy pur-
chases ffom owr langs indus-
trial customers from self.
genenation and cogensration
facilities, usoally faesled by a
combination of oatural gas
and wood waste or distillaie.

her Areas of Focus
Running counter 1o the trend
ameng Merth American wili-
ties over the last & or 7 years,
BC Hydro plars ta substan-
tialty increase the amount of
energy saved through the energy eficiency program ¥ Poweer
Sman.” In the net-too distant fishere, we alse intend o be a ma-
jar supplier of zerc-emizsion hydrogen for ransportation fusl
cells.

Dre= All This Add Up
to a Sustainable Portfolio?
W believe tha a qualified “ves” is in order. Here is why we
think =o.

It is cvershelmingly renswable. Largs hydre has been ai-
racked by various peopls fora host of sins, including destruction

AT Powser Sngfomen g Rasins, May 2002
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Is there a Business Case for Sustainable Development”

Challenges:

A Sustainability may cost more in terms
of CAPEX only

A Viewed as an unnecessary add-on in
hard economic times

A Clients feeling pressure to reduce

CAPEX

AfiWe do s usitwahawed30i | i t 23
140000 does not necessari |
one 1 s Osustainabl ed
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LEED

(Leadership in Energy and Environmental Design)

I aXylLdAaz2zylrtte | OOSLIWSR 60SYOKYIN] F2NJ
performance green buildings. LEED gives building owners and operators the tools th
YSSR (2 KIS Yy AYYSRAFOS YR YSIF &dzNY ¢

-U.S. Green Building Council

LEED certification standards

New Commercial Construction and Major Renovation Projects
Multiple Buildings and O&ampus Building Projects

Existing Building Operations and Maintenance

Commercial Interiors Projects

Core and Shell Development Projects

Homes

Neighborhood Development

Schools

7 v
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Where didGreenroadsome from?
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Greenroads History

w Originated from Master Thesis from a student at the
University of Washington
C2Keée OFyQd [995 FLlL)Xeée (2 KSI ge K
w More than 3 years in development through a
partnership between the University of Washington
and CH2M HILL

® Online:www.greenroads.us
w Version 1.0 launched in January 2010

: v
Greenroads
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http://www.greenroads.us/
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How Greenroads Views Sustainability

Sustainability is defined a@s |- é
GKI GO NBTFTESOha
lawsand human values

NaturalLaws= Ecology
Monot take stuff out of the earth faster than it will go baick
Monot produce stuff ¢.g. pollution) faster than it can be broken
down and integrated back into nature.

HumanValues= Equityand Economy
Equity rule:seekquality of life for all
Economy rulemanage resources (human, natural, $#%ely

. 7
o . Greenroads
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Transportation project decisions can incorporate

sustainable solutions

w Reduce energy consumption

w Decrease consumption of material resources
w Lessen impacts to environmental resources
w Support healthy urban communities

w Support sustainability during implementation

¢ Support local economic, resource, and management needs
¢ Reduce environmental and community impacts

‘geen roads
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Sasobit Warm Mix Asphalt
I-90 near George, WA
23 June 2008

more sustaiable roads for a better transpo!tation ft;tufe
What is theGreenroadperformance metric?

A performance metric for roadway design and
construction that awards points for more sustainable
practices.Greenroaddelps quantify the sustainable
attributes of a roadway project.




Sasobit Warm Mix Asphalt
I-90 near George, WA
23 June 2008

. .

more sustainable roads for a better transportation future

What can Greenroads do?

Mefine what project attributes contribute to roadwaystainability
Arovide a sustainability accounting tool for roadvpagjects
ACommunicate sustainable project attributesstakeholders
Avianage and improve roadwasustainability

AStimulate the market for sustainable practices and products
ASave money

Overall goal: improve roadway sustainability




Quiet Pavement
SR 520 Near Bellevue, WA
14 July 2007

more sustainable roads for a better transportation future

Greenroads Is a projeabriented system
It does not deal with planningr operations

‘geenroads

Design &

Construction




TheGreenroadssustainability Performance Metric
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Search 90|
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The Greenroads Sustainability Performance Metric Log In
¥ General Information
> Froject Requirements Greenroads is a sustainability performance fadin e B 1 Jsemame
¥ Environment & VWater ; Moot " ;
metric, or rat!ng sygtem .Ifnr roadway design Vihat ks Cramnemarled: Wikt ot IE 2 ]
» Access & Equity and canstruction. It is applicable to new and How does it work? What can it do for me? Password
» Construction Activities re;nnstructedfrehabilitateld roadways. |t awards
¥ Materials & Resources pﬁmts fﬂ; app.rwed S';Stamib'e J
S AE—— choices! pra;tu:es and can be use to assess See the Greenroads Manual
. = rnadway project Susmmab'l'w' View the onling manual including example
¥ Custom Credit implementation ideas and research notes, :
) Forgat your password?
(NEWd- 19 2010] . Mot registered as a
Greenroads Version 1.0 Abridged Get Greenroads Resources T
Manual View and download white papers, articles,
presentatlnns and mare.

This is the short version (80 or so pages). If you
want the full manual (with examples, strategies,
research and citations too) then ga to the Review the Manual

Manual page on this website and download it Volunteer to review the cumant
version of the manual,

=

thara Wa hawe alen nnctad a rarant lict nf

" € Intemet # 100% -
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Greenroads Categories: Version 1.0

Project Requirements Minimum requirements for a Greenroad Req.
Voluntary Credits
Environment & Water Stormwater, habitat, vegetation 21
Access & Equity Modal access, culture, aesthetics, safety 30
Construction Activities Construction equipment, processes, quality 14
Materials & Resources Material extraction, processing, transport 23
Pavement Technology Pavement design, material use, function 20
Total Voluntary Credit Points 108
Custom Credits Write your own credit for approval 10

18

Total Points

118




‘geenroads

Project Requirements

PR1
PR2
PR3
PR4
PRS5
PR6
PR7
PR3
PR9
PR10
PR11

Environmental Review Proces Completean environmentateview process

Life Cycle Cost Analysis (LCC
Life Cycle Inventory (LCI)
Quality Control Plan

Noise Mitigation Plan

Waste Management Plan
Pollution Prevention Plan
LowImpact Development (LIC
PavementMgmt. System

Site Maintenance Plan
Educational Outreach

Perform LCCA for pavement section

Perform LCI of pavement section with computer too
Have a formal contractor quality control plan

Have a construction noise mitigation plan

Have a formal plan to divert C&D waste from landfill
Have a TESC/SWPPP

Feasibility study for LIBtormwatermanagement
Have a pavement management system

Have asite maintenance plan

Publicize sustainability information for project

19



‘geenroads

Environment & Water

EW1
EW?2
EW3
EWA4
EWS
EW6
EW/
EWS8

Environmental Mgmt. Sys.

Runoff Flow Control
Runoff Quality
StormwaterCost Analysis
Site Vegetation

Habitat Restoration
Ecological Connectivity
Light Pollution

W W w wErr WwwamN

ISO 14001 or eq. cert. for general contractc
Capturestormwaterreduce runoff quantity
Treatstormwaterto a higher level of quality
Conduct an LCCA fstormwaterBMP/LID
Use native low/no water vegetation

Create new habitat beyond what is required
Connect habitat across roadways

Discourage light pollution

20
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Access & Equity

AE1l
AE2
AE3
AE4
AES
AEG
AE7
AES8
AE9

Safety Audit

ITS

Context Sensitive Planning
Traffic Emissions Reduction
Pedestrian Access

Bicycle Access
Transit/HOV Access

Scenic Views

Cultural Outreach

N N O DD NN O o1 01 N

Perform roadway safety audit

Implement ITS solutions

Plan for context sensitiveolutions

Reduce VMT or SQhavelers
Provide/improve pedestrian accessibility
Provide/improve bicycle accessibility
Provide/improve transit/HOV accessibility
Provide views of scenery or vistas

Promote art/culture/communityalues

21



‘geenroads

Construction Activities

CAl
CA?2
CA3
CA4
CAS
CA®G
CA7
CAS8

Quality Management System
Environmental Training

Site Recycling Plan

Fossil Fuel Use Reduction
Egpt EmissiorReduction
Paver Emission Reduction
Water Use Tracking
Contractor Warranty

ISO 900Zert. or eq. forgeneral contractor
Provide environmental training
Onssiterecycling and trash collection
Usealt. fuels in construction equipment
Meet EPATier 4 stds for nonroadequipment
Use pavers that meet NIOSH requirements
Develop data on water use in construction

Warranty on the constructed pavement

22



‘geenroads

Materials & Resources

MR-1
MR-2
MR-3
MR-4
MR-5
MR-6

Life Cycle Assessment (LCA
Pavement Reuse

Earthwork Balance
Recycled Materials
Regional Materials

Energy Efficiency

oo o1 01 = O1T DN

Conduct a detailed LCA of the entire projec

Reuse existing pavement sections

Balancecut/fill quantities

Use recycled materials for new pavement

Use regionamaterials

Improve energ\eff. of operational systems

23
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Pavement Technologies

PT1
PT2
PT3
PF4
PT5
PT6

LongLife Pavement
Permeable Pavement
Warm Mix Asphalt (WMA)
Cool Pavement

Quiet Pavement
Pvmt.Performance Tracking

Design pavements for loAde

Use permeable pavement as a LID techniqt
Use WMA in place of HMA

Contribute less to urban heat islaeffect
Use a quiet pavement to reducmise

Relate construction to performance data

24



What is a Greenroads Review?

w Certification Reviews
¢ Documentation required for every pursued item
wWell defined withinGreenroadsvianual

¢ Formal review not necessary
wManual can be used to determine if project is sustainable

w Pilot Projects intend to be current and formally
documenting the process

¢ Pilot Projects are testing practicality of PRs and VCs
wUA Projects serving as Pilot Projects

‘geen roads
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Achievement Levels

Version 1.0: 108 Voluntary Credit Points

Greenroads
certified

7

32-42 points

PR + 30% VC

26

Greenroads
certified

o7

SILVER
43-54 points

PR + 40% VC

© 2010 University of Washington and CH2M HILL

Greenroads
certified

GOLD
55-63 points

PR + 50% VC

Greenroads
certified

7

EVERGREEN

64+ points

PR + 60% VC

‘geen roads



How does one attain voluntary credits?
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Points

Project Requirements (PR) Max Possible

Unsatisfied

Environmental Review Process Req
Lifecycle Cost Analysis (LCCA) Req
Lifecycle Inventory (LCI) Reg
Quality Control Plan Req
Maoise Mitigation Plan Reqg
Waste Management Plan Req
Pollution Prevention Plan Reqg
Low-Impact Development (LID) Req
Pavement Management System Req
Site Maintenance Plan Reg

Educational Outreach Req

Environment & Water (EW) Max Possible

FW-1 Environmental Management System (EMS)

Possible? III Acquired? III
FW-2 Runoff Flow Control

Mew or Existing Alignment

| p— ST TR P { P ' I I | A~
Percentage of Predevelopment Flow Rate and Total Runoff Volume Ac

FW-3 Runoff Quality

=1 'K -
|I-'1L-L)I:‘--'1Q F;L)-F"l.--".-"

ROW Runoff Only

(] - I - ) N g P | d = A AD
Percentage of Total Runoff Volume Treated in ROW BMPs




Why bother?
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Why Bother with a Performance Metric?

wOwner, Designer, Contractor view
transportation projects through new lens

¢ Evaluate tradeoffs and decisions
¢ Innovationfocused because it is er@sult oriented
¢ Greater participation and partnering throughout

wMore sustainable roads

30 ‘”
Greenroads
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Why Should a Contractor Care?

Because There is Money to be Made!

From the Turner Constructlon website:

hy'S SELI YLJfaﬁd}ﬂ\lJfSNJ K| SEGSya.

. et Conrumon Comgeny (rven Bunsdng - Wiadest inesent Erprow

o € MRp e Sammecontructon comy preeviidngs conterd s '8 21N w4y X

Fils B2 Vw Toomam Took tely

'limer

31
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a wide variety of sustalnable

construction projects, enabling us to
create a detailed databank of cest
effective Green materials, processes and
suppliers to assist our clients. From our
experience, the costs associated with
these projects can be contained to a
level comparable to traditionally

O2Yy aUNHzO0SR o6dzA f RA

Green projects are:
30% of 2008 revenue
40% of backlog

50% of new sales




Roads Should Be o0on

Right Now They are Not

HOW GREEN ARE THE MARKETS

(Total 2008 revenue = $38.69 billion)
Non-Buildng Misc. 0.3%

Telecommunications 2.3%

Quick Statistics

Retail 2.6% [Sommercial - 453869 billion 2008 revenue
ces 25.6%
AJp 70% from 2007
Industrial/ &6.2% of total revenue
Manufacturing
3.3
Education
15.4%
Other Buildings
6.0%
Hotels 8.4%
Government
Offices 12.1%
Sports/Entertainment/
Civic 4.2%
SOURCE: ENR Multi-Unit Residential 10.3%
32 Tulacz, G. (2009). The Top 100 Green Contra@&diB® 14 September 2009. ‘”
Greenroads
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So what does a more sustainable roadway look like?

‘geen roads



{

env. mgmt. sys. J

o

|

local material

]_?

—[ natural cut slope }

[ recycled materials

[ warm mix asphalt ]7

)
)

[ life cycle cost analysi%

—[ long-lasting pavement}

i

scenic views }

o e ®
T [ LID stormwater } ?
® { guality construction }
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e

—[ recycled materials} [ fewer emissions ]—

—[ bus rapid transit }
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[ regional material

) _ —[ native vegetation J

[ quality construction %




Sustainability is the next great game In transportation.
The game becomes serious when you keep score.

Greenroads keeps score.

‘geen roads



Green Road
certified

EVERGREEN
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City of Upper Arlington - TRICAR LTD

wW
UNIVERSITY of “ CH2MHILL

WASHINGTON -
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UPPER ARLI NGTONOGOS OVERALL COMMI TMENT TO S

DECI S| ON MADE TO I NVESTI GATE WAYS TO MAKE
RECONSTRUCTION AND UTILITY IMPROVEMENT PROJECTS.

INVESTIGATION RESULTED IN CONTACTING THE U OF WASHINGTON WHILE
THE GREENROADS PROGRAM WAS BEING DEVELOPED.

DECISION MADE TO MAKE ALL 2010 STREET RECONSTRUCTION PROJECTS
GREENROADS PROJECTS.

UPPER ARLI NGTONGS PROJECTS ARE NOW GREENR

UPPER ARLI NGTON6S PROJECTS ARE ON TRACK T
FULLY DEVELOPED GREENROADS CERTIFIED PROJECTS IN THE COUNTRY.

‘geen roads




tt 9w ! w[LbD¢hbQ

1. DETERMINE IF IT WAS POSSIBLE TO MEET ALL OF THE
GREENROADS MANDATORY CREDIT REQUIREMENTS.

2. DETERMINE WHICH OF THE VOLUNTARY CREDITS COULD APPLY
TO THE CITY0S 2010 STREET RECONSTRUCT

3. DETERMINE HOW THE DESIGN & CONSTRUCTION APPROACHES
WOULD HAVE TO BE MODIFIED TO MEET EACH OF THE MANDATORY
CREDITS AND EACH OF THE CHOSEN VOLUNTARY CREDITS.

4 . DETERMI NE HOW THE CI TY0S CONSTRUC
DOCUMENTS WOULD HAVE TO BE MODIFIED TO MEET EACH OF THE
MANDATORY CREDITS AND EACH OF THE CHOSEN VOLUNTARY

CREDITS.

‘geen roads




A Greenroads Categories: Version 1.0

CATEGORY DESCRIPTION POINTS
Project Requirements Minimum requirements for a Greenroad Required

Voluntary Credits

Environment & Water Stormwater, habitat, vegetation 21
Access & Equity Modal access, culture, aesthetics, safety 30
Pavement Technology Pavement design, material use, function 20
Materials & Resources Material extraction, processing, transport 23
Construction Activities Construction equipment, processes, quality 14

Total Voluntary Credit Points 108

Custom Credits Write your own credit for approval 10

Total Points 118

‘geenf‘%ads
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What We Did To Meet The Required Credits
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‘geenroads

Requirement

Meeting The Mandatory Credit Requirements

Description

PR1
PR2
PR3
PR4
PRS5
PR6
PRY
PR8

PR9

PR10
PR11

Environmental Review ProcessComplete 6page WSDC environmental checklist
Life Cycle Cost Analysis (LCCA&erform LCCA using FHWA RealCost software

Life Cycle Inventory (LCI)
Quality Control Plan
Noise Mitigation Plan
Waste Management Plan
Pollution Prevention Plan

LowImpact Development
Pavement Mgmt. System

Site Maintenance Plan
Educational Outreach

Perform LCI using modified PaLATE software
Prepare an example contractor QC plan

Prepare a construction noise mitigation plan
Identify , estimate and target recycling opportunities
Prepare a SWPPP in template form

Evaluate ways to reduce or treat runoff volumes

al 1S &adz2Nd / AdeéeQa ta{ LINP
requirements of the Greenroads program

ldentify maintenance needs for items constructed

Publicize project and Greenroads benefits

© 2010 University of Washington and CH2M HILL
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Which Voluntary Credits Did We Pursue?
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Access & Equity

Voluntary Credit Points  Description
AE1l Safety Audit 1¢2 Perform roadway safety audit
AE2 IntelligentTransp. Systems 2¢5 Implement ITS solutions
Incorporate public :,:mAd related agency ipput
AE3 Context Sensitive Planning 5 U2 AYLINRGJS LINRB2SOU Q
community identitiesand goals
AE4  Traffic Emissions Reduction 5 Reduce VMT or SQhavelers
AE5  Pedestrian Access 1¢2 Provide/improve pedestrian accessibility
AE6 Bicycle Access 1¢2 Review Sharghe-Road opportunities
AE7  Transit/HOV Access 1¢5 Provide/improve transit/HOV accessibility
AE8  Scenic Views 2 Provide views of scenery or vistas
AE9  Cultural Outreach 1¢2 Promote Greenroads benefits
Total Access & Equity Credits 7-9 LikelyTo Earn 8 Credits

© 2010 University of Washington and CH2M HILL
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‘geenroads

Environment & Water

Voluntary Credit Points  Description

EW1 Environmental Mgmt. Sys. 2 ISO 14001 or eq. cert. for general contractc
EW2 Runoff Flow Control 1¢3 Capture stormwater/reduce runoff quantity

EW3 Runoff Quality 1¢3 Treat stormwater to a higher level of quality
EW4 Stormwater Cost Analysis 1 Conduct an LCCA for stormwater BMP/LID
EW5 Site Vegetation 1¢3 Use native low/no water vegetation

EW6 Habitat Restoration 3 Create new habitat beyond what is required
EW7 Ecological Connectivity 1¢3 Connect habitat across roadways

EWS8 Light Pollution 3 Discourage light pollution

Total Environment& Water Credits 2-6 Likely ToEarn4 Credits

© 2010 University of Washington and CH2M HILL
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Pavement Technologies

Voluntary Credit Points  Description

PT1 LongLife Pavement 5 Design pavements for lontife

PT2 Permeable Pavement 3 Use permeable pavement as a LID techniqt
PT3 Warm Mix Asphalt (WMA) 3 Use WMA in place of HMA

PT4 Cool Pavement 5 Contribute less to urban heat islaedfect
PT5 Quiet Pavement 2-3 Use a quiet pavement to reducmise

PT6 Pvmt. Performance Tracking 1

Relate construction to performance data

Total Pavementlechnology Credits 9

© 2010 University of Washington and CH2M HILL

Likely To Earn 9 Credits
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Voluntary Credit

Points

Materials & Resources

Description

MR-1 Life Cycle Assessment (LCA

MR-2 Pavement Reuse
MR-3 Earthwork Balance
MR-4 Recycled Materials
MR-5 Regional Materials
MR-6 Energy Efficiency

2
4¢5
1
1¢5
1¢5
5

Conduct a detailed LCA of the entire projec
Reuse existing pavement sections
Balancecut/fill quantities

Use recycled materials for new pavement
Use regionamaterials

Improve energ\eff. of operational systems

Total Materials& Resources Credits 7-16

© 2010 University of Washington and CH2M HILL

LikelyTo Earn 13 Credits
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Construction Activities

Voluntary Credit Points  Description

CAl Quality Management System 2 ISO 900ert. or eq. forgeneral contractor
CA2 Environmental Training 1 Provide environmental training

CA3 Site Recycling Plan 1 Onsite recycling and trash collection

CA4 Fossil Fuel Use Reduction 1¢?2 Usealt. fuels in construction equipment
CA5 Egpt. EmissioReduction 1¢?2 Meet EPA Tier 4 stds. foonroadequipment
CA6 Paver Emission Reduction 1 Use pavers that meet NIOSH requirements
CA7 Water Use Tracking 2 Develop data on water use in construction
CA8 Contractor Warranty 3 Warranty on the constructed pavement
Total Construction ActivityCredits 8 Likely To Earn 8 Credits

© 2010 University of Washington and CH2M HILL
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A Upper Arlington Voluntary Credits

Voluntary Credit Types Credits é.:gzlié
EW Environment& Water 2-6 4
AE Access & Equity 7-9 8
PT PavementTechnologies 9 9
MR Material & Resources 7-16 13
CA Construction Activities 8 8
Total Voluntary Credits 33-48 42

‘geen%ads
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Achievement Levels

Version 1.0: 108 Voluntary Credit Points

Greenroads Greenroads
certified certified
SILVER
32-42 points 43-54 points
PR + 30% VC PR + 40% VC
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Greenroads
certified

SmMmlm
101

55-63 points

PR + 50% VC

Greenroads
certified

v

EVERGREEN

64+ points

PR + 60% VC
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BIDDING STAGE EFFORTS

CCD SPECIFICATION SECTIONS HAD TO BE DEVELOPED :
1. TO DEFINE CONTRACTOR REQUIREMENTS

2. TO INSURE THAT ACCEPTABLE GREENROADS
DOCUMENTATION WOULD BE AVAILABLE AT THE COMPLETION
OF CONSTRUCTION

RESULTED IN A GREENROADS PROJECT MANUAL
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BIDDING STAGE EFFORTS
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COST OF COMPLYING WITH THE GREENROADS
REQUIREMENTS
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GREENROADS ALLOWANCE SCHEDULE

NOTE: ALLOWANCE ITEMS 1 THRU 11 BELOW ARE REQUIRED TO BE PERFORMED BY THE CONTRACTOR
The following presents the Contractor payment procedures for the efforts required to meet the Greenroads Sections of this Manual.

The specific Contractor requirements to meet each of the Allowance ltams shown on this Allowance Schedule are descnbed in the various Allowance
Item Specification Sections contained within this Manual.

z
=

ALLOWANCE ALLOWANCE ITEM DESCRIPTION creDiTs | ALLEWANCE | NON-PERFORMANCE DEDUCTIONS

§ 1,000
5 1.000 Failure to perform any one of these 4 Allowance

Items will result in 2 $50,000 contract deduction
51,000 0

31,000
52,000 $ 3,000/Credit Lost™
52,000 S 3,000/Credit Lost **
$ 1.000 S 3,000/Credit Lost
$ 1.000 5 3,000/Credit Lost **
$5.000 S 3,000/Credit/Lost **
$ 5.000 S 3,000/Credit/Lost *
$1.000 5 3,000/Credit/Lost **
$ 23,000

Exemplary Greenrcads Credits Developed by Contractor $ 5,000 (Add)
Failure to Provide a Minimum of 9 Credits ~** $50,000 =

o

PR-G6 Contractor Quality Contral Plan
PR-7 Consfruction Waste Management Flan
FR-10 Erosion & Sediment Control Plan
PR-11 Moise Mitigation Flan
CA-2 On-Site Recycling & Trash Collection
CA-3 Tracking & Conserving Water Use
CA-G Reduce Hot Mix Asphalt Paver Emissions
CA-T Environmental Awareness Training
CA-8 3-Year Warranty or Maintenance Bond
MR-& Regional Materials
PT-3 Warm Mix Asphalt

Total Credits and Maximum Total Allowance Payment
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* The amount of fotal Allowance paid will be the sum of the individual Allowance Values performed (fo & maximum of §23,000).

i any of these Voluniary Credit” Bid lfems are not successfully performed by fhe Confractor, it will reswf in £3,000 per Credit lost being deducted from the foisl Allowance
dus.

***If oither of thege two failures ocour, it will result in the Gity automatically & fotally losing the abifity to defend thic project as a Greenroads project - 3 serous ioss to the Gify.

In both cases, thizs §50,000 deduct value 1) will alow the City fo recoup it's significant pre-bid cosfs expended fo develop the Greenroads portion of these coniract bid
documents and Z) reflectz how serious the Gity iz about the need to meef the requirements of all of theze Allowance ifems. Therefore, if either of these fwo failures ocour, no
Allowance amouniz will be paid (even if some Allowance lfeme were performed) and in addition, 350,000 will be deducied from the Final Payment Amounf for the Project. [f
both of theze fwo fypes of failures oocur, the fotal maximum Deduct to the Confractor's Confract Amount will be 550,000,
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BIDDING STAGE EFFORTS

REQUIRED BIDDER SUBMITTALS

W twhhC ¢I ! ¢ -YEAR VEARRANTYSCAIS BEOPROVIDED.
w twhhC ¢I1!¢ 2!wa alL- !'{tl![¢ /!

w ! Chwa L59b¢LC,LbD a'!¢9wL! [ {h

‘geen roads




CONSTRUCTION STAGE EFORT

CONTRACTOR RESPONSIBILITIES

© © N o O & W Ddh B

PROVIDE-JEAR PROJECT WARRANTY

PROVIDE CONTRACTOR QUALITY CONTROL PLAN

IDENTIFY AND QUANTIFY ALLSDHE MATERIAL SOURCES

IDENTIFY AND QUANTIFY ALL WASTE MATERIALS REMOVED FROM THE ¢
ENDURE ENVIRONMENTAL AWARENESS TRAINING FOR ALL EMPLOYEES

PROVIDE RECYCLING CONTAINERS AT THE JOB SITE

IDENTIFY AND QUANTIFY WATER USE AND IDENTIFY DISPOSAL PATHS
UTILIZE PAVER EMISSION REDUCTION EQUIPMENT

EVALUATE GREENROADS MANUAL FOR ADDITIONAL CREDIT OPPORTUN
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CONSTRUCTION STAGE EFORT

INSPECTION REQUIREMENTS

BE AWARE OF GREENROADS PROJECT MANUAL CONTENTS
PAY PARTICULAR ATTENTION TO STORMWATER RUNOFF CONTROLS
REMIND CONTRACTOR TO DOCUMENT WASTE DISPOSAL ACTIVITIES
USE NOISE METERS TO CHECK EQUIPMENT SOUND LEVELS

a k~ w0 NP

CLOSELY MONITOR WARM MIX ASPHALT TEMPERATURES

ADMINISTRATIVE REQUIREMENTS

1. PERFORM ENVIRONMENTAL AWARENESS TRAINING
2. CALCULATE FINAL CREDIT VALUES
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WHAT WE HAVE LEARNED

GREENROADS FORCES YOU TO LOOK AT PROJECTS FROM A NEW
INNOVATIVE POINT OF VIEWPOINT OF VIEW YOU CAN BE PROUD
TO TAKE

GREENROADS MANUAL CAN BE USED TO ESTABLISH SUSTAINABL
STANDARDS FOR LAND DEVELOPMENT PROJECTS

PAVEMENT RECYCLING SIGNIFICANTLY STRETCHES ROADWAY FL

INCREASING PAVEMENT DESIGN LIFE REDUCES LIFE CYCLE COS
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WHAT WE HAVE LEARNED

EQUIPMENT MANUFACTURERS RESIST USEDIHESBIOFUELS

ONCE THE PROJECT APPROACH PROCESS IS ESTABLISHED, SUCC
PROJECTS ARE EASY TO PUT TOGETHER

SIMPLE DESIGN CHANGENMAKE A DIFFERENCE
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Cwha !'b h2bowQ{

1. Reduced costs

2. Reduced impacts to residents

3. Opportunity to Innovate & Collaborate w/ OSU

4.l ead by Example
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LOOKING TOWARDS THE FUTUR

THE IMPORTANCE OF SUSTAINABILITY WILL ONLY INCREASE

THE IMPORTANCE OF REDUCING ENERGY CONSUMPTION WILL Ol
INCREASE

WHEN FEDERAL ENERGY POLICIES BECOME ESTABLISHED THE A
ITEMS WILL BE ATTACHED TO A WIDE RANGE OF POLICIES AND
FUNDING PROGRAMS.

ONCE THAT OCCURS FUNDING AGENCIES WILL LIKELY BE REQUIF
GIVE PRIORITY TO THOSE PROJECTS WITH DOCUMENTED
SUSTAINABILITY

USING THE GREENROADS MANUAL AS AN EXCELLENT LEARNING
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Changes in Temperature , Sea Level

Warm | ng Of the CI | mate and Northern Hemisphere Snow Cover
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Construction Waste is a big contributor to the
municipal waste stream.

Figure ES-A: Material Classes in

California’s Overall Disposed Waste Stream, 2003

Most estimates place
construction waste at
between 20 and 40% of the
municipal waste stream
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Origins of the 3.2 billion tons/yr of
aggregate used in the U.S.

94% from virgin
aggregate

6% from recycled
aggregate
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FHWA Criteria and Tools for Sustainable Highways

w Seltevaluation tool
¢ Geographically diverse in application
¢ Meaningful
¢ Simple
w Similar to LEED rating system yet tailored to
highways

w Addresses full life cycle for highways

‘geen roads
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What Is a Sustainable Road?

w For this research effort, our definition is:
wd{dzZaldFAYlIofS NRIRa I NB
completion, including maintenance and operations,

satisfy life cycle functional requirements while
AYLINREQGAY 3T yVI GdzNI £ = 0 dzA f
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Other Rating System Categories

Examples of Categorization of Sustainable Criteria by Tool

A Ecology and Biodiversity

A Water Issues

A Energy & Carbon

A Resource & Waste Management
A Transportation

© 2010 University of Washington and CH2M HILL

CEEQUAL Greenroads GreenLITES I-LAST LEED Sustainable Sites
Project Management ProjectRequirements | »  Sustainable Sites + [esign Sustainable Sites sSite Selection
Land Use Environment& Water | «  Water Quality * Environmental Water Efficiency Pre-Design
Landscape Access & Equity » Materials and = WaterQuality Energy and Assessmentand
Ecology & Construction Resources  Transportation Atmosphere Planning
biodiversity Activities » Energyand « Lighting Materials and Site Design — Water
The historic Materials & Atmosphere o Materials Resources Site Design — Soil
w environment Resources * [InnovafioniUnlisted | | | . Indoor Environmental and Vegetation
= Water resources and Pavement Quality Site Design —
E . .
o the water Technologies Innovation in Design Materials Selection
w environment Regional Priority Site Design— Human
5 Energy & carbon ™ : Health and Well
S |+ Materialuse Initial Draft ASCE Categories: Being
Waste management A Project Pathway Contribution g"”ﬁ”;m“” S
Transport A Project Strategy & Management yaatiivi
Effects on neighbors A Community Monitoring and
Relations with the A Land Use and Restoration Innovation
local community and "
other stakeholders A Landscapes
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Agency and Project Criteria

w Agencylevel criteria

¢ System Planning
¢ Operations & Maintenance

w Projectlevel criteria
¢ Planning

¢ Design 'Users can filter the criteria
multiple ways in the online tool:
A Agency vs. Project

A Principle

A Benefit

A Others, (e.g. aligned with other
rating systems)

¢ Construction

‘geen roads
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Criteria Descriptions Content

w Criteria Name

w Goal

w Criteria Requirements & Measures
w Documentation

w Approaches & Strategies

w Research

w References

‘geen roads
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Project - Environmental Training

Goal Educate constructiopersonnelto identify environmental
issues and minimize impacts

O [IMEEH EINERIEE Provide a customizeenvironmental training plan
1 point

Documentation ACopy of the training plan and any updates that occur throt
construction

ASigned STUSNI FNRBRY 246y SNXRa NBL
was completed per the plan

¢ Can be done jointly with safety training

¢ Consider including criteria being pursued in the training plan
so that they are carried out

¢ Subcontractors also need to be trained

‘geen roads
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Outreach and Deployment -Expectations of Initial

Use

At the present time, FHWA does not plan to:

w Require the use of tool as a prerequisite to funding
w Require any agency to use this tool

w Require use of tool for compli