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Activity

Welcome, Introductions, Purpose of Training
Sustainability and Introduction to INVEST
Q&A

Video: Ohio DOT Cleveland Innerbelt Bridge
Demonstration: Stepping Through INVEST
Q&A

Criteria in Action: Discussion of how different agencies used INVEST criteria to
evaluate, score, and improve the sustainability of their projects

Q&A
Discussion: How might INVEST help you in your work?
Next Steps: Additional resources, opportunities

US.Department of Transporfation
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What is Sustainability?

Key Elements

« Balance between three
principles

o Stewardship for the present
and future

The Sustainability Triple Bottom Line

US. Department of Transportation
Federal Highway Administration 3



What are Sustainable Highway Systems? 77 INVEST

* Integral part of sustainable development; not to be viewed
In isolation

« Satisfies functional requirements
 Fulfills transportation goals and needs
e Addresses development and economic growth

e Avoids, minimizes, and reduces impacts
> Environment
> Consumption of resources

US. Department of Transportation
Federal Highway Administration 4



What is INVEST?

A web-based self-evaluation tool for assessing
sustainability over the life cycle of a transportation
project or program — from system and project planning

through design and construction, to operations and
maintenance

US.Department of Transporfation
Federal Highway Administration



INVEST 1.0 — FHWA'’s Sustainability Tool

~7 INVEST

ECONOMIC = SOCIAL « ENVIRONMENTAL

Home | Learn jBrowse ] Score

Welcome to INVEST Version 1.0!

Announcements

The Federal Highway Administration (FHWA) is seeking to partner
with State departments of transportation (DOTs), metropolitan
planning organizations (MPOs), Federal lands, and local
governments on utilizing INVEST 1.0, FHWA's voluntary self-
assessment tool, to assess and enhance the sustainability of their
projects and programs. For more information, see the solicitation.

FHWA launched INVEST 1.0 on October 10, 2012. View the webcast
launch, including remarks from Deputy Administrator Greg Nadeau,
video footage of INVEST in action in four parts of the country, an
overview of how the tool works, and interviews with transportation
agencies that piloted the tool.

INVEST, the FHWA Sustainable Highways Self-

US.Department of Transporfation
Federal Highway Administration
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What do you want to do?

Learn >

A guided tour through the

programs.

Version 1.0

Register

Home

Learn
Browse
Score
Glossary
FAQ

Case
Studies

FHWA's
Sustainable
Highways
Initiative

Provide
Comments

Register

Privacy

* Translates broad
sustainability principles
into specific actions

e Web-based self-
assessment tool

e Helps transportation
agencies assess and
improve sustainability
(economic, social,
environmental outcomes)

e Voluntary
* Free, easy to use
* Practical

e Users: state DOTs, MPOs,
local governments,
contractors, others

www.sustainablehighways.org



Supporting the Entire Life Cycle

System
Planning &
Processes

Project
Development

US. Department of Transportation
Federal Highway Administration 7



INVEST’s Niche among Sustainability Tools 77 INVEST
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Transportation System Life Cycle

. . ISYsiiem& . Project De?rr-_-lnpment . Operations &
Evaluation Type of Tool Required| Planning Project Project Project Maintenance
Tool Criteria | Programming Planning Design Construction
Envision™ Voluntary 3rd Party n/a
Certification
GreenLITES Mandatory Internal n/a
Certification

Voluntary 3rd Party 11
Certification

Greenroads

I-LAST Voluntary Self
Assessment

INVEST > Voluntary Self n/a
Assessment

n/a

LEED-ND® Voluntary 3rd Party n/a
Certification | |
| |

SITES™ Voluntary 3rd Party n/a

Certification

STARS Voluntary 3rd Party 5
Certification

Credit for graphic: Lisa Reid, Anneke Davis, Tim Bevan, CH2MHill
US. Depart tof T tation R .
e Federal Highway Administration =TDDI Specifically Targeted at Roadway Projects Tool Targeted at General Infrastructure 8



Evolution of INVEST

Beta Test Pilot Test Future
Version Version Versions

 Released * Released * Released
Fall 2010 Fall 2011 October 2012
*Over 700 « Over 1,200 < Currently being
comments comments implemented
from from pilot by 18 agencies
AASHTO, test
EPA, SMEs, participants,
others SMEs, FTA,

others

US. Department of Transportation
Federal Highway Administration 9



INVEST Pilot Sites ~7 INVEST

By the Numbers

Puget Sound Regional Council 15 states had INVEST pilot projects
19 agencies pilot tested INVEST:
Western * 10 state DOTs

Federal Lands Montana DOT * 4 MPOs

Oregon DOT (4 projects) * 3 local governments
e 2 Federal Lands Highway Divisions

Ohio DOT
Western Federal Lands
Washoe County, NV

N\ Pioneer Valley
Planning Commission

Central Federal Lands

Monterey County, CA K I / ; Maryland DOT

Nevada DOT '_ N\ North Carolina DOT

Utah DOT
Nashville Area MPO

City of Peoria, AZ

Georgia DOT

Arizona DOT North Central Texas

Council of Governments

US. Department of Transportation
Federal Highway Administration 10



INVEST Implementation Sites

Puget Sound Regional Council

Washington DOT

TriMet

Western Federal Lands &

N

Central Federal Lands

Springfield MPO

Des Moines MPO
Western
Federal Lands Greater St. Joseph

A Area MPO

lllinois Tollway

Indianapolis MPO

Ohio DOT

\

Transportation Agency
for Monterey County

Arizona DOT

Texas DOT

North Central Texas
Council of Governments

Western
Federal Lands

ECONOMIC = SOCIAL « ENVIRONMENTAL

~7 INVEST

By the Numbers

24 INVEST implementation projects
In 17 states and DC

By 18 agencies, including:

* 4 state DOTs

* 8 MPOs

* 3/3 Federal Lands Highway Divisions
* 3 other transportation agencies

Kittery Area
Comprehensive
Transportation System

Cape Cod Commission

Eastern Federal Lands




Evaluate — Score - Improve

« Evaluate — Using the collaborative process can provide the
most important outcome

e Score — Provides recognition for implementing
sustainability best practices and identifying gaps

* Improve — Using the process to improve in practice and
Identify cost effective measures

US. Department of Transportation
Federal Highway Administration 12



INVEST Implementation Sites - Examples 77 INVEST

 Most MPOs are applying INVEST to:

> evaluate past LRTP
> target areas in planning process for enhancing sustainability
> scoring LRTP update to measure progress

« DQOTs, others using INVEST on

> Projects or sets of projects

= Arizona DOT evaluation on roundabouts statewide

= \Washington State DOT looking at corridor studies and specific projects
> Complete agency practices (SP, PD and OM)

= |llinois Tollway evaluating all aspects, considering making INVEST
evals a standard for all major projects, programs

> TriMet (Portland, OR) first major application on major transit project

US. Department of Transportation
Federal Highway Administration 13



System Planning Criteria

SP-1

SP-2

SP-3
SP-4
SP-5
SP-6
SP-7

SP-8

Integrated Planning:
Economic Development and
Land Use

Integrated Planning: Natural
Environment

Integrated Planning: Social
Integrated Planning: Bonus
Access & Affordability
Safety Planning

Multimodal Transportation
and Public Health

Freight and Goods Movement

US.Department of Transporfation
Federal Highway Administration

SP-9

SP-10
SP-11
SP-12
SP-13
SP-14

SP-15

SP-16
SP-17

Travel Demand Management
Air Quality

Energy and Fuels

Financial Sustainability
Analysis Methods

Transportation Systems
Management & Operations

Linking Asset Management and
Planning

Infrastructure Resiliency
Linking Planning and NEPA

14



Project Development Criteria

PD-1 Economic Analyses

PD-2 Lifecycle Cost Analysis

PD-3 Context Sensitive Project
Development

PD-4 Highway and Traffic Safety

PD-5 Educational Outreach

PD-6  Tracking Environmental
Commitments

PD-7 Habitat Restoration

PD-8 Stormwater

PD-9 Ecological Connectivity

US.Department of Transporfation
Federal Highway Administration

PD-10
PD-11
PD-12
PD-13
PD-14
PD-15

PD-16

PD-17
PD-18

Pedestrian Access

Bicycle Access

Transit & HOV Access
Freight Mobility

ITS for System Operations

Historical, Archaeological,
and Cultural Preservation

Scenic, Natural, or
Recreational Qualities

Energy Efficiency
Site Vegetation

15



Project Development Criteria (cont.)

PD-19
PD-20
PD-21
PD-22
PD-23

PD-24
PD-25

PD-26

Reduce and Reuse Materials PD-27
Recycle Materials PD-28
Earthwork Balance

PD-29

Long-Life Pavement Design

Reduced Energy and
Emissions in Pavement
Materials

Contractor Warranty

Construction Environmental
Training

Construction Equipment
Emission Reduction

US.Department of Transporfation
Federal Highway Administration
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Construction Noise Mitigation

Construction Quality Control
Plan

Construction Waste
Management

16



Multiple Scorecards to Fit Your Project ~7 INVEST

Larger
Project
Rural/ Urban/ Pavin
Extended Extended 9
Rural/ Urban/
] ) Custom
Basic Basic
Smaller
project "V ()
Rural Urban

US. Department of Transportation
Federal Highway Administration 17



Operations & Maintenance Criteria ~7 INVEST

OM-1 Internal Sustainability Plan

OM-2 Electrical Energy Efficiency
and Use

OM-3 Vehicle Fuel Efficiency and
Use

OM-4 Reuse and Recycle
OM-5 Safety Management

OM-6 Environmental Commitments
Tracking System

OM-7 Pavement Management
System

US.Department of Transporfation
Federal Highway Administration

OM-8
OM-9

OM-10

OM-11

OM-12

OM-13

OM-14

Bridge Management System

Maintenance Management
System

Highway Infrastructure
Preservation and Maintenance

Traffic Control Infrastructure
Maintenance

Road Weather Management
Program

Transportation Management
and Operations

Work Zone Traffic Control

18
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Ohio Department of Transportation
(ODOT)

Watch Video Case Study Here

US. Department of Transportation
Federal Highway Administration 20


https://www.sustainablehighways.org/779/19/Ohio_Department_of_Transportation_-_Innerbelt_Bridge.html

Ohio Department of Transportation

(ODOT)

Complex, Urban Project
INVEST Role: Project Development

e Largest project in ODOT history —
replace bridge spans / expand lanes

* Involves coast-to-coast Interstate

« Affects historic district and high-
traffic sports complex

» Targeted major savings in diesel
fuel, steel, water and landfill

 Used INVEST to validate those
savings assumptions

US. Department of Transportation
Federal Highway Administration 21
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INVEST Demo
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~7 INVEST

INVEST User Workspace

ECONOMIC = SOCIAL « ENVIRONMENTAL

Logged In as FHWA Demos
=7 INVEST
ECONOMIC « SOCIAL = ENVIRONMENTAL
Home | Learn | Browse | SCOre e iRl e e |“ﬂ"h
My Workspace Home
Browse
Glossary
Continue Working on an Existing Project or Program: FAQ
System Planning and Processes Case
Studies
Test 1 Edit Duplicate  Print-View Score Delete  Collaborate
FHWA's
Sustainable
Highways
Project Development Initiative
. . N Provide
Test 2 Edit Duplicate  Print-View Score  Delete  Collaborate Comments
Register
Operations and Maintenance Privacy
Test 3 Edit Duplicate  Print-View Score  Delete  Collaborate

US.Department of Transporfation
Federal Highway Administration
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Scoring in INVEST ~7 INVEST

System Planning Criteria by Sustainability Principle

Logged In as FHWA Demas

Version 1.0

Criterion Number and Title

SP-1: Integrated Planning: Economic Development and Land Use Home >Score > Scorecard > View Criterion search
5P-2: Integrated Planning: Natural Environment Criterion Details Criterion Scoring Home
SP.3: tegrated Plaaning: Seck! SP-1 Integrated Planning: Economic Test 1 Learn
SP-4: Integrated Planning: Bonus Development and Land Use Has the agency developed goals and|  Browse
SP-5: Access & lﬂordahilly T8 Download as pdf objectives for the integration of

[ . tropolitan and/or statewide Score
SP-6: Safety Planning Goal transportation planning with Glossary
SP-7: Multimodal Tl'imPﬂl'tl“Oﬂil'ld Public Health Integrate statewide and metropolitan Long Range Transportation Plans economic development and land use
SP-8: anm and Goods Movement (LRTP) with statewide, regional, and/or local land use plans and economic planning above and beyond current | FAQ

I - development forecasts and goals. Proactively encourage and facilitate requirements? Case
5P-9: Travel Demand Management sustainability through the coordination of transportation, land use, and @ ves (1 point) Studies
SP-10: Air Qlllm, economic development planning.

[ P ONo FHWA's
SP-11: Energy and Fuels Sustainability Linkage Sustainable

Are the Is and objectives p
SP-12: Financial Snsulnablllty Integrating transportation planning with economic onnslste?::awn:h appil?cahle economic nghw.a ys
development and land use supports the economic jevelo % and land ia Initiative
SP-13: lni'ﬁ" Methods triple bottom line principle by creating opportunities to pment and and use plans .
| | above and beyond current Provide
SP-14: Tramportatlonsmems “lﬂlgm & Operatlons | improve access and mobility, and increase the social, requirements? Comments
e environmental, and econemic returns on both public
5P-15: “"H"'D‘m‘ HII'IIQQIT!III and Phﬂl‘liﬂg and private investments in transportation projects @ Yes (1 point}) Register
SP-16: Infrastructure Resmenq and programs. Afected Triple Bottom Line Princigles O No Privacy

$P-17: Linking Planning and NEPA Scoring Requirements O o e G

Background land use and economic development
agencies in its jurisdiction
throughout the transportation
planning process?

This criterion recognizes that each state and MPO has different land use
and econemic development regulatery, policy, and institutional
frameworks, plans, and geals, and allows for flexibility in the activities and
types of plans agencies use to measure integration. The intent of this ) Yes (2 points)
criterion Is to encourage agencies to integrate sustainability into ONo

transportation, land use, and economic development planning.

US. Department of Transportation
Federal Highway Administration 24



How INVEST Measures Sustainability

My Workspace

~7 INVEST

ECONOMIC = SOCIAL « ENVIRONMENTAL

Logged In as FHWA Demos

ECONOMIC = SOCIAL = ENVIRONMENTAL

=7 INVEST

Home | Learn JBrowse | Score

Home =Score > Scorecard

System Planning Scorecard

Program or Process: Test 1 edit
View full scorecard to save or print from your browser.
Criteria Paints

SP-01 Integrated Planning: Economic Development and Land Use15/15
Integrate statewide and metropolitan Long Range Transportation Plans
{LRTP) with statewide, regional, andfor local land use plans and

economic development forecasts and goals. Proactively encourage...

SP-02 Integrated Planning: Natural Environment 15/15
Integrate ecological considerations into the transportation planning

process, including the development of the long range transportation

plan {(LRTP) and TIF/STIP. Proactively support and enhance...

SP-03 Integrated Planning: Social 15/15
The agency's Long Range Transportation Plan (LRTP) is consistent with

and supportive of the community's vision and goals. When considered

in an integrated fashion, these plans, goals and visions...

US.Department of Transporfation
Federal Highway Administration

+ Download

EI Compendium - Web Version
EI Compendium - Print Version
tl Scorecard

/79

Your Rating: Bronze

96 points needed for Silver
120 points needed for Gold

144 points needed for Platinum

Version 1.0

| search go

Home
Learn
Browse
Score
Glossary
FAQ

Case
Studies

FHWA's
Sustainable
Highways
Initiative

Provide
Comments

Register

Privacy

25
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Criteria in Action

SP-1 Integrated Planning: Economic Development and Land Use
PD-8 Stormwater
OM-12 Road Weather Management Program

‘ US.Department of Transportation
U Federal Highway Administration
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~7 INVEST

PD-29 Construction Waste
Management

Western Federal Lands Highway
Division

P U Department of Transportation
U Federal Highway Administration




PD-29 Construction Waste Management 77 INVEST

e Goal: To utilize a
management plan for
road construction waste
materials to minimize the
amount of construction-
related waste destined
for landfill.

e Maximum number of
points: 3

US.Department of Transporfation
Federal Highway Administration



PD-29 Construction Waste Management 77 INVEST

Owner requires the contractor to maintain a formal
Construction Demolition Waste Management Plan (CWMP)
(1 point)

« SCORE: 1 point

Owner demonstrates that a certain percentage of the
construction waste has been diverted from landfills (1 point
for at least 50% diversion, 2 points for at least 75% diversion)

« SCORE: 0 points

US. Department of Transportation
Federal Highway Administration 29



PD-29 Construction Waste Management 77 INVEST

Western Federal Lands Plan for Improvement
e Scored 19 projects

« |dentified 11 criteria where projects score well and 9 criteria where
projects do not score well.

* Looking across a set of projects to make adjustments programmatically
to overall processes is a great way to use INVEST and maximize
sustainability improvements.

» Identified PD-29 as one where they could improve.
» Developing requirements for contractor to report on waste destinations.

 Enables them to document practices in use that reduce construction
waste, such as current practice of reusing old paving material as base
for road construction.

 Enables them to track progress and make further improvements.

US. Department of Transportation
Federal Highway Administration 30
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PD-8 Stormwater

Cleveland Innerbelt Bridge

US Department of Transportation
‘ Federal Highway Administration




PD-8 Stormwater

o Goal: to improve stormwater quality from the impacts of
the project and control flow to minimize pollution adverse
effects on receiving water bodies and related water
resources, using management methods and practices that
reduce the impacts associated with development and
redevelopment.

e Maximum number of points: 9

US. Department of Transportation
Federal Highway Administration 32



PD-8 Stormwater ~7 INVEST

Water Quality (3 points)

Amount of Runoff Treated Target Pollutant Target Imp. Surface Area Points
(% of Annual Volume) (& of Added)*

101% — 125% 0

Sedi t
80% — 89% - >1e5% !
o Sediment, and Metals 101% — 125% 1
or Other? >125% 2
101% - 125% 1

Sediment
imen >125% 2

90% + :
Sediment, and Metals 101% — 125% 2
or Other? >125¢% 3 >

Column 3 — For retrofit projects, see Table 2 for equivalent percentages to use.
(*) — %of Added = Treated Impervious Surfact Area / Added Impervious Surface Area
(?) — Other basin-specific pollutant of concern is targeted

US. Department of Transportation
Federal Highway Administration 33



PD-8 Stormwater ~7 INVEST

Flow Control (3 points)

Target Imp. Surface Area

Flow Control Standard Used
(% of Annual Volume) . (8 of Added)*

Amount of Runoff Managed

101% — 125%
>125%
101% - 125%
>125%
101% — 125%
>125%
101% — 125%
>125%

Peak Rate
80% — 89%

Flow Durations

Peak Rate
90% +
Flow Durations

@N N = N ==, O
| |
‘ {

—— 0DOT scored 3 points.

US. Department of Transportation
Federal Highway Administration 34



PD-8 Stormwater

Low Impact Development / Effective Best
Management Practices (3 points)

e 100 percent of impervious surface area Is treated
using best management practices

« SCORE: 3 points

1 i h = =

US.Department of Transportation )
Federal Highway Administration 35
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PD-20 Recycle Materials

Cleveland Innerbelt Bridge

US Department of Transportation
‘ Federal Highway Administration




PD-20 Recycle Materials

o Goal: to reduce lifecycle impacts from extraction,
production, and transportation of virgin materials by
recycling materials.

e Maximum number of points: 12

US. Department of Transportation
Federal Highway Administration 37



PD-20 Recycle Materials ~7 INVEST

Recycled Asphalt Pavement or Recycled Concrete
Aggregate (5 points)
« SCORE: 2 points

Estimated cubic yards of

Mix Type i Recgcle.d Eeimatad eI recycled asphalt mix
Asphalt Mix yards of asphalt (ol 2 moNtEadYg catund)

'446-1H Asphalt Warm Mix 15% 424721 637.08

I446-2 Intermediate Asphalt | 35% | 6143 - 2150.05
448.1 Intermediate Asphalt 35% 770 269.5

.12.55MM Asphalt Warm Mix | 15% | 9386.25 | 1407.94
119.0MM Asphalt Warm Mix 30% 10744 3233.2
Total | . 319046 768277

Total % Recycled Material 25% (7687.77/31,290.46)

Points Earned

Recyling Method Used

Percer!t average recycled material(ARC) required for 10% 20% 30% 40% 50% or
recycling in pavements more
Percent average recycled material (ARC) required for 20% 30% 40% 50% 60% or
granular base course or embankments more

US.Department of Transportation _ | 5 | | | |
Federal Highway Administration 38



PD-20 Recycle Materials

In-place Pavement Recycling (6 points)
« SCORE: 0 points

Recycling Minor Structural Elements (1 point)
« SCORE: 0 points

US. Department of Transportation
Federal Highway Administrati on 39
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OM-12 Road Weather Management
System

Utah Department of Transportation

P U Department of Transportation
U Federal Highway Administration




OM-12 Road Weather Management

System

Implement the Standards of Practice or
Standard Operating Procedure (SOP) for
Snow and Ice Control (2 points) . 1B |
> Salt reduction o f A 4 i
> Anti-icing program o o A
> Chemical storage BMPs
> Equipment calibration
> Fuel efficiency through planning and route
optimization
« SCORE: 2 points

e, VI

T '
Al
)

o il

Utah Snow SOP highlights all 3 areas of sustainability:

> Saves $124,000 per year compared to standard practice (economic)
> Reduces the amount of salt used by 30 percent (environmental)

> Improves road safety and accessibility (social)

US. Department of Transportation
Federal Highway Administration 41



OM-12 Road Weather Management y
J ~7 INVEST

System

Utah DOT’s Plan for Improvement

« UDOT developed a prioritized set of recommendations for
Improved sustainabllity

* Included a recommendation to produce a snow removal
decision support system, which would formalize the
agency’s current process.

US. Department of Transportation
Federal Highway Administration 42



Resources Available ~7 INVEST

=
» INVEST Toolkit s

> Fact sheet
How INVEST Can Help You

> P re S e n tatl O n The Infrastructure Voluntary Evaluation Sustainability Tool
U.S. DOT Federal Highway Administration
Slides

> User Guide = INVEST
* Full day, in- o e
person INVEST ,."

- - u»—.a- mpuulm-‘oﬂmh gouge the leved sl A
sy B0 satemancaly Fviegrine sl bie L = .
eacices i Sk actns, Usieg he N/ESTeck
iy g iy b E =
= INVEST
+ Puantfy, Balanee, and Ci i i A

- Denaits and Trade-alfs i o U Guid
. BEST b et Bepartmeats of Fasepartation, o Senre - Tha scers Ition fox I mplomarriag Ser Ui €
LI an P o |MPOs |, Socal
F un d N fO r e T e s
d chakcas by di * Imprevs — Tos pscest can ned 0 Improvaments In This Guide:

» Duwick Start Cuide

using INVEST @ e

s,wmwxmaq R —

ity priformasie ov time,

and developing = ===
case studies

‘e newds 30 pravides 3 collsbarstie piatiorm o
EcmmIiae pertermants

............. e e iR
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Discussion

 How might INVEST help you in your work?

US. Department of Transportation
Federal Highway Administration 44
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Try INVEST at:
www.sustainablehighways.org

Contact:

Mike Culp (michael.culp @dot.gov)

Connie Hill Galloway (connie.hill@dot.gov)
Tina Hodges (tina.hodges@dot.gov)

Heather Holsinger (heather.holsinger@dot.gov)
Rob Hyman (robert.hyman@dot.gov), or

Diane Turchetta (diane.turchetta@dot.gov)

P U Department of Transportation
U Federal Highway Administration
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