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Executive Summary

This Strategic Implementation Plan for Climate Change, Sustainability and Resilience for
Transportation (SIP) is the Delaware Department of Transportation’s (DelDOT) first attempt to develop
a strategic and cohesive plan to promote a more resilient and sustainable transportation system in
Delaware. The roots of this initiative are traced back to Executive Order 41 (EO41) that was issued by
then Governor Jack Markell in 2013. EO41, Preparing Delaware for Emerging Climate Impacts and
Seizing Economic Opportunities for Reducing Emissions, directs Delaware agencies to address both
the causes and consequences of climate change.

A committee and working groups were established to address the goals of EO41 — f j to reduce
greenhouse gas (GHG) emissions that contribute to climate change, to increase resilience to climate
impacts, and to avoid/minimize flood risks due to sea level rise. The Climate Framework for Delaware
(December 31, 2014), a key report issued under E041, summarizes the 150 recommended actions
that were assigned to agencies across the state, including 19 that were assigned to DelDOT. These
recommendations are organized into four categories: (1) Incorporate Climate Change into Asset
Management; (2) Ensure Workforce Public Health and Safety; (3) Support Climate Resilience in Local
Communities; and (4) Identify and Support Policy Initiatives that Reduce Greenhouse Gas Emissions.
The SIP documents the progress and next steps for each of the recommendations, provides a
strategy for completion of the recommendations that addresses key challenges and requirements, and
looks beyond the Climate Framework recommendations to consider the broader context of resilience
and sustainability.

Table 1 below lists all of the 19 Climate Framework recommendations that were assigned to DelDOT.
The recommendations were analyzed across four categories — Enabler, Impact, Cost, and Ease —
reflecting different aspects of implementation, and rated with a score from 1 to 3 in each category.
Recommendations were then grouped into three tiers as follows:

e Tier One — Recommendations 1, 3, 9, and 17 were identified as the highest priority. As
enablers of other projects/activities, these recommendations are crucial to the overall
implementation plan and schedule.

e Tier Two — Recommendations 2, 5, 6, 7, 8, 10 and 16 were identified as second level priorities.
These projects are still critical for achievement of Climate Framework goals and objectives but
may have fewer connections with other recommendations or less overall impact.

o Tier Three — Recommendations 4, 11, 12, 13, 14, 15, 18 and 19 are also important, but they
are less influential on the implementation of other recommendations, less impactful, more
expensive, and/or more complex to enact.

Using the priority rankings, stakeholder input, and other considerations, an implementation timeline
was constructed and is presented in Table 2. The timeline shows many recommendations already
have projects that are underway or planned for this year. The remainder should begin no later than
2019 and all projects should be completed by 2022.

Executive Summary
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Table 1: Priority Ranking of Climate Framework Recommendations

IMPLEMENTATION CATEGORY

IMPLEMENTATION TIER

ENABLER

RECOMMENDATION

IMPLEMENTATION PRIORITY TIERS

B o P nierTwo

P vierTHaee

ilExecutive Summary
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Table 2: Climate Framework Recommendation Implementation Timeline

RECOMMENDATION

Continue Development of Geospatial Data Sets that Can Help Identify Vulnerable
Areas and Help Estimate the Impact of Reasonably Anticipated Events

2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023

Conduct Comprehensive Assessment of State Roadway Risks and Assets

Integrate Climate Resiliency Into Project Development, Traffic, Bridge and Highway

Build Transportation Enhancements {Pathways, Trails, Roadscapes, etc) to
Accommodate Impacts of Climate Change

Identify and Assess Existing Chronic Flooding and Erasion Problems Caused by Sea
Level Rise, Frequent Storms, Tidal Forces, Subsidence, and Aging Infrastructure

2-5

Evaluate Materials Used to Reduce the Impacts of Stormwater Runoff

2-5

Reevaluate Stormwater Management Approaches

2-5

Explore New Pavement Technology

2-5

Incorporate Climate Impacts into Cost-Effective Investments in Infrastructure

0-2

Evaluate Obtaining Insurance to Assist in Recovery from Catastrophic Events

2-5

Evaluate and Adjust Worker Safety Guidelines

2-5

Provide Training to Improve Worker Knowledge

0-2

Evaluate Driving Restrictions For Air Quality Events

2-5

Develop Revised Maintenance Schedule in Response to Air Quality

0-2

Adjust Emergency Response Strategies to Provide Transit as Necessary Without
Endangering Drivers or Passengers

2-5

Reevaluate Emergency Response Protocols

Support Local Governments with Land Use Assessment Tools

0-2

2-5

Evaluate Low-Emission Vehicle Deployment

Evaluate Alternative Energy Technology In Facilities

2-5

0-2

IMPLEMENTATION PRIORITY TIERS

TIER ONI

TIER TWO

B iernee

iilExecutive Summary
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The rough order-of-magnitude costs to implement all of the recommendations ranges from $2.5 million
to $7.15 million, with a midpoint estimate of $4.825 million. Funding is always a constraint, so funding
sources, particularly those outside DelDOT and the State of Delaware, are essential for accomplishing
the objectives of the Climate Framework. Potential federal and state sources of funding identified
include, for example the Federal Emergency Management Agency, the National Oceanic and
Atmospheric Administration, the Environmental Protection Agency (via State Revolving Loan Funds),
Delaware’'s Surface Transportation Block Grant (STBG) Set-Aside Program, and the Delaware
Department of Natural Resources and Environmental Control.

Climate change is an important example of an external influence on the transportation system, but
there are other threats to critical infrastructure, including extreme weather, accidents or technical
failures, cyber threats, acts of terrorism, and pandemics. Resilience and sustainability provide the
broader context within which these threats can be addressed. For example, sustainable transportation
considerations are focused on striking a balance between economic, social, and environmental
principles (referred to as the triple bottom line) in a manner that supports the ongoing development,
operation, and maintenance of an ‘enduring’ transportation system. Resilience, on the other hand,
encompasses the ability to withstand and recover from an incident in order to provide critical
transportation services during the incident and through the recovery process. Transportation resilience
considerations therefore must include the people and systems (e.g., telecom, power) that are required
to operate the transportation system. One of the challenges DelDOT will face is striking a balance
between sometimes incompatible sustainability and resilience objectives.

The next steps highlighted below can form the foundation for DelDOT to establish an integrated
program that continues to address climate change issues and promote sustainability and resilience of
the transportation system. Such a program will look beyond the Climate Framework recommendations
to address other sustainability and resilience considerations described in this SIP. By focusing on
these long-term, comprehensive factors, DelDOT can develop requirements and strategies that both
anticipate and mitigate future impacts to infrastructure, DelDOT employees, and the general public.

General
¢ Review SIP progress on an annual basis and update as necessary.

e Explore additional funding sources to support climate change, resilience & sustainability
research and implementation.

Climate Change
Planning

e Continue to monitor, track, and report on the implementation of DelDOT’s Climate Framework
Recommendations.

¢ Review current and planned activities within the high priority Recommendations to see if there
are any opportunities to expedite implementation.

Tools & Resources

e Collect all county and municipal documents related to climate change and mitigation plans, to
establish a central depository and to help promote consistency across state and local plans.

Executive Summary
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Resilience

Planning

Support NIST Community Resilience Initiative by participating in NIST community resilience
planning efforts in the region through coordination with other transportation stakeholders.

In consultation with FEMA and other relevant stakeholders, prepare a Threat and Hazard
Identification and Risk Assessment (THIRA), to identify community-specific threats and
hazards and to set capability targets for each core capability identified in the National
Preparedness Goal (as mentioned in Presidential Policy Directive 8: National Preparedness).

Develop tracking and reporting mechanisms for transportation sustainability initiatives.

Tools & Resources

Training

Finance

Begin utilizing the NIST Community Resilience Economic Decision Guide for Buildings and
Infrastructure Systems (NIST Publication 1197), which supports cost-benefit analysis of
alternative capital investments in resilience.

Utilize the Critical Infrastructure Threat Information Sharing Framework, a resource provided
by the US Department of Homeland Security, to help critical infrastructure owners and
operators, as well as other partners that share threat information, understand the processes
and mechanisms currently used to share cyber and physical threat information.

Explore the options offered by the US Department of Homeland Security Regional Resilience
Assessment Program and the criteria for assessment selection.

Continue to train staff on utilization of FEMA’s Hazus risk assessment tool and utilize the tool
to model different disaster scenarios to help identify and address vulnerabilities.

Determine the training requirements for relevant programs (including FEMA course 1S-2001),
on the THIRA process.

Continue to research financial instruments such as insurance and catastrophe bonds through
the innovative RE.bound program.

Sustainability

Planning

Develop tracking and reporting mechanisms for transportation sustainability initiatives.

Tools & Resources

Utilize FHWA INVEST System Planning and Project Development modules to analyze other
areas of DelDOT operations to highlight successes and identify areas for improvement related
to sustainability efforts.

Utilize ASCE/ISI ENVISION rating system and best practices to incorporate sustainability
considerations in the development of infrastructure projects.

Executive Summary



Strategic Implementation Plan for Climate Change,
Sustainability & Resilience for Transportation

1. Introduction

On September 12, 2013, Delaware Governor Jack Markell issued Executive Order 41: Preparing
Delaware for Emerging Climate Impacts and Seizing Economic Opportunities for Reducing Emissions
(herein after referred to as EO41). This Executive Order directs Delaware agencies to address both
the causes and consequences of climate change by developing actionable recommendations to
reduce greenhouse gas (GHG) emissions, increase resilience to climate impacts, and avoid or
minimize flood risks due to sea level rise.

Executive Order 41 called for the creation of a cabinet-level committee to oversee the development
and implementation of recommendations that respond to EO41. Thus, the Cabinet Committee on
Climate and Resilience (CCoCAR) was established, featuring Secretaries of seven state departments,
and Directors of four other state agencies.* Work Groups were created in the three main topic areas
of: Mitigation, Adaptation, and Flood Avoidance. The work to date and recommendations from the
three Work Groups were summarized in a report, entitled The Climate Framework for Delaware, which
was published on December 31, 2014.

The Climate Framework Report identified more than 150 actionable recommendations that should be
implemented by the 11 agencies represented on the CCoCAR. Nineteen of the 150 total
recommendations contained within the Climate Framework Report were assigned to the Delaware
Department of Transportation (DelDOT). These recommendations are organized into four categories:

e Incorporate Climate Change into Asset Management
e Ensure Workforce and Public Health and Safety
e Support Climate Resilience in Local Communities

e Identify and Support Policy Initiatives that Reduce Greenhouse Gas Emissions (Climate
Mitigation)

The Climate Framework Report notes: “Increasing Delaware’'s resiliency to climate change
encompasses a wide range of strategies to improve the state’s preparedness and ability to adapt to
current and future climate impacts.” Two areas of progress to date relate specifically to DelDOT:

“DelDOT manages a wide range of technologies for monitoring traffic
flow, road conditions, and potential hazards. Transportation engineers are
evaluating ways to expand the existing systems by adding sensors that
measure water levels, speed, and volumes, as well as reviewing the
roadway weather information system parameters and quality data to
support climate analysis. By improving data collection and analysis,
planners will be able to make better predictions of flooding hazards and

1 CCoCAR is comprised of the secretaries and directors of 11 state agencies and departments, including the departments of: Natural Resources and
Environmental Control; Agriculture; Education; Health and Social Services; Safety and Homeland Security; State; and Transportation. Other
agencies are: the Delaware Economic Development Office; Delaware State Housing Authority; Office of Management and Budget; and Office of
State Planning Coordination.
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precipitation patterns, provide early-warning information to local
emergency managers, and prepare for adjustments to traffic flows, such
as detours and evacuation routes.

Increasing resiliency of Delaware’s transportation infrastructure is critical
to the state’s economy and to public safety. The Department of
Transportation is working on multiple fronts to apply a risk and resilience
management approach to respond to current and upcoming challenges
from climate change. This includes improving capacity for data analysis,
use of GIS systems, and increasing the use of risk assessment tools.
DelDOT provides staff training in the use of Hazus, a risk assessment tool
supported by the Federal Emergency Management Agency.” (Climate
Framework Report, pg. 14)

In response to the 19 recommendations assigned to DelDOT by the Climate Framework Report,
DelDOT has directed the preparation of this document, the Strategic Implementation Plan for Climate
Change, Sustainability & Resilience for Transportation (SIP). The SIP documents the progress
DelDOT has made towards implementing these recommendations, and identifies the challenges and
resources required to promote successful completion. It also proposes potential paths forward for
achieving the overall goals of DelDOT and the State of Delaware within the broader context of
resilience and sustainability.

1.1 Goals and Objectives

High level goals and objectives of this SIP are summarized as follows:

e Prioritize DelDOT Climate Framework Report recommendations to support funding and
scheduling decisions related to implementation of projects and activities to support these
recommendations.

e Coordinate implementation of Climate Framework recommendations in the broader context of
sustainability & resilience to ensure long term support.

1.2 Project Stakeholders

There are a number of project stakeholders and have been instrumental in the development of the
SIP, including representatives from the following DelDOT divisions & external agencies:

¢ Office of the Secretary

e Planning
¢ Maintenance & Operations (M&QO)
e Finance

e Delaware Transit Corporation (DTC)
e Transportation Solutions, including the Transportation Management Center (TMC)
e Technology and Innovation

Page
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Other Stakeholders:

o Office of State Planning Coordination
e DNREC

1.3 Research Methodology

The research team gathered and reviewed numerous reports, plans, policies, procedures, and other
documentation in the preparation of the SIP. This includes Delaware-specific information, information
from sister agencies that are dealing with similar issues, as well as information from federal,
international, and other sources. Stakeholder interviews were conducted with 24 DelDOT
stakeholders representing seven divisions within DelDOT. Fact Sheets were developed for each of the
19 Climate Framework Recommendations assigned to DelDOT. These Fact Sheets, which are found
in Appendix A, were developed based on the literature review, stakeholder interviews, and SWOT
analysis (Strengths, Weaknesses, Opportunities, & Threats) of each recommendation.

After finalizing the first draft of the Fact Sheets, the research team organized a strategic planning
workshop with the DelDOT stakeholders on Wednesday, July 27, 2016. At that workshop, a group of
15 DelDOT employees representing various divisions and sections across DelDOT discussed the
strategic planning process and reviewed/updated the Fact Sheets developed for each of the 19
Climate Framework recommendations tasked to DelDOT under EO41. The workshop included
presentations on the status of EO41, potential impacts of climate change on DelDOT maintenance
and operations, and the incorporation of important climate change, resilience and sustainability
considerations into DelDOT’s strategic planning process. A summary of the workshop and the
presentations given during the workshop are provided in Appendix G and Appendix H respectively.

1.4 Strategic Implementation Plan

The following chapters cover the current status of the Climate Framework recommendations, the
prioritization of recommendation implementation, additional factors that can impact resilience and
sustainability of the transportation system, and the next steps for DelDOT. Chapter 2 provides a status
assessment of the 19 DelDOT recommendations from the Climate Framework, highlighting current
and planned activities, key stakeholders, challenges and other considerations related to
implementation of each recommendation. Chapter 3 takes a strategic look at the Climate Framework
recommendations, including prioritization, costs, potential funding sources, and a recommended
critical path schedule for implementation. Chapter 4 looks beyond climate change and considers other
factors that can impact resilience and sustainability of the transportation system. Chapter 5 of the SIP
summarizes next steps for DelDOT to fully implement the Climate Framework recommendations and
to further develop other aspects of sustainability and resilience for Delaware’s transportation system.
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2. Climate Framework Recommendations for DelDOT — Status
Assessment

This chapter provides a status assessment of the 19 DelDOT recommendations from the Climate
Framework, highlighting current and planned activities, key stakeholders, challenges and other
considerations related to implementation of each recommendation.

2.1 Incorporate Climate Change into Asset Management
211 Overview

DelDOT is responsible for 90% of the roads and most of the traffic signals in the state, and operates
the transit system. This places DelDOT on the front lines of Delaware’s efforts to identify and address
the infrastructure effects of any potential climate change impacts on the state’'s transportation
infrastructure. As the Climate Framework Report for Delaware states:

“Sea level rise, temperature extremes, flooding, and heavy precipitation
will affect the condition, operability, and life cycle of transportation assets.
Impacts include damage to asphalt, corrosion, contraction, and expansion
of materials. Maintenance of stormwater management and vegetation
along roadways will also be affected. Design and construction of bridges,
roadways, and other structures may need to be revised, through updates
to design manuals and to specific project designs.”?

By improving its asset management practices, through the incorporation of climate resiliency into
planning, design, materials usage, and siting guidelines for transportation infrastructure, DelDOT
enhances the state’s ability to better manage adverse climate change impacts associated with the
transportation network. The collection and mapping of locations with climate impact projections
provides for a growing database that can inform planning, design and construction.

There are 10 recommendations contained within the DelDOT portion of the Climate Framework
Report that seek to incorporate climate change into asset management:

1. Continue development of geospatial data sets that can help identify vulnerable areas and help
estimate the impact of reasonably anticipated events (such as a Category 3 hurricane)

2. Conduct a comprehensive analysis of the state’s roadways, bridges, and other infrastructure
to identify critical infrastructure that may be vulnerable to climate impacts

3. Integrate climate resiliency into its bridge and highway design manuals strategies to address
climate impacts, including sea level rise, for short-term, medium-term, and long-term
anticipated effects

4. Build transportation enhancements (pathways, trails, roadscapes, etc.) to accommodate
impacts of climate change

2 Climate Framework for Delaware, DNREC, December 31, 2014, pg. 32.
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9.

Identify and assess existing chronic flooding and erosion problems that affect transportation
infrastructure

Evaluate and qualify materials used to reduce the impacts of stormwater runoff
Reevaluate stormwater management approaches for improved resiliency and drainage

Evaluate new technologies in asphalt and concrete pavement composition to mitigate melting
of road surfaces or other damage

Incorporate climate impacts into cost-effective investment in infrastructure

10. Evaluate whether to obtain insurance to assist in recovery from catastrophic events

Table 3 contains all of the recommendations under the Asset Management umbrella. The table
highlights key activities, and provides a summary dashboard that presents estimated costs, duration,
and status for each of the 10 recommendations in this category. The subsections below the table
provide additional details regarding current activities, opportunities, and challenges associated with
implementation of each of these recommendations.
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Table 3: Incorporate Climate Change into Asset Management Recommendations Summary

Recommendation

Key Activities

Summary Dashboard

# Description
Status:
. There is currently a project to take inventor \ ,
Continue development of s Y @ Projec n y é ,’
. of roadway assets using light detection and
geospatial data sets that . _— —
) . radar (LiDAR). NOT STARTED COMPLETED
can help identify vulnerable . . .
1 . DelDOT Planning is conducting data Cost:
areas and help estimate the . - facsr]
. collection based on Federal Emergency S S =
impact of reasonably D — I ~—
anticipated events Manag(.emer.lt Agenc-y (FEMA) Hazus tool for S soask Qmesm s
loss estimation and impact assessment. )
tima ratiol ar
Status:
N %
DelDOT and DNREC are coordinating on : :
Conduct comprehensive “First Map”, a statewide planning effort NOTSTRETED ONPLETED
2 | assessment of state using GIS mapping. Preliminary maps from Cost: > =
roadway risks and assets this project are already in use and providin = =
Yy p ) - y p g { s Ny ) —u
value in planning. <§I00k SIOOK-SISOK S2S0K-5IM =410
Language has been added to DelDOT’s Bridge
. - Design Manual that requires consideration of
Integrate climate resiliency . i
. . future sea level rise & climate change
into project development, . . . .
3 ) . . resilience when scoping a project. The Office
traffic, bridge, and highway A -
) of Performance Management will insert o W — A~
design ) . B~ R
appropriate language into manuals as they S0 SHOLSSDE SOLSIN ssIM
are being updated. Estimated Duration (years):
| T T
Status
DelDOT is conducting a review of the \\
Build transportation following resources: University of Delaware’s :
enhancements (pathways, Institute for Public Administration (IPA) HOTSTARTED
4 | trails, roadscapes, etc.) to Toolkit for a Healthy Delaware, ASCE/ ISl Cost: =
accommodate impacts of Envision system, FHWA’s INVEST system, and e S =
. , . - . . LT
climate change NIST’s Community Resilience Planning Guide Sk -G SR-tw

for Buildings and Infrastructure Systems.

Estimated Duration (years):
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Table 3: Incorporate Climate Change into Asset Management Recommendations Summary

Recommendation

#

Description

Key Activities

Summary Dashboard

Identify and assess existing
chronic flooding and
erosion problems caused

5 | by sea level rise, frequent

storms, tidal forces,
subsidence, and aging
infrastructure

DelDOT has an extensive inventory and
database of major infrastructure that
contains condition data that can be used to
review and monitor conditions over time.

The Statewide Weather and Flooding
Strategic Plan was completed in May 2016.
This plan helps define the location, type and
quantity of weather and flood monitoring
systems that are still needed for the state.

Evaluate materials used to

6 | reduce the impacts of

stormwater runoff

DelDOT M&O has been reaching out to other
states, participating in conferences such as
AASHTO Extreme Events Symposium and
Clear Roads, and performing training through
the University of Wisconsin, to learn about
best practices and new technology to reduce
salt use in winter operations.

Status:
. N 2
DelDOT appr9ves their own plans to reduce — el o
stormwater discharge and runoff. Models are HOT STARTED COMPLETED
Reevaluate stormwater . .
7 updated in a dynamic manner to reflect Cost: <>
management approaches . A . = : &> ‘=
changes in environmental conditions over < & = =
i i L — L1 a7’ t_—}n
tlme (e'g'l rain curves)' <5100k 5100k 5250k G250k 1M =510
Estimated Duration (years):
L
Status
Increased usage of beneficial use materials Q ,’
such as Reclaimed Asphalt Pavement (RAP) = @ L
Explore new pavement and Recycled Asphalt Shingles (RAS) in
8 : . Cost: —_— &
technology asphalt pavements. Continuous review of S S =
= T —
new research and lessons learned from T — B
<5100k $100k - 5250k $250k - SIM =51

national and regional partners.

Estimated Duration (years):
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Table 3: Incorporate Climate Change into Asset Management Recommendations Summary

Recommendation

Key Activities

Summary Dashboard

# Description
Status
DelDOT Planning/DTC utilize the Pipeline \\ //
. Process, a prioritization process that solicits n ‘_
Incorporate climate . . . —
. . . nomination for projects from the Council on HOT STRRTED COMPLETED
impacts into cost-effective . . .
9 |. . Transportation and Metropolitan Planning Cost: == )
investment in L ) . - &» =
. Organizations (MPOs). This process is used to Sy =F = -
infrastructure . . . . . [~ B~ N~ R
determine which projects will be funded in ook Shocssc ssonsia o
the Capital Transportation Program (CTP).
Estimated Duration (years):
S ——
Status:
DelDOT is self-insured, but has insurance in \ /
place to protect revenue streams (e.g., N P 4
- tolling facilities). ~ \. -
Evaluate obtaining . g . . — —
. L DelDOT is in contact with financial advisors HOTSTRRTED CONPLETED
10 | insurance to assist in ) h . Nt )
recovery from catastrophic | o P L etematic damage, preiminany | e & & S5
i i ; imi Y
events P v ge; p. y &S = A,
research suggests some level of insurance S50k SOOGS0 SSHKSTM SN

may be needed for catastrophic events,
resilience and sustainability.

Estimated Duration (years):

m-m-n)
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2.1.2 Activities

Table 3 highlights the initiatives and actions that are already underway or have recently taken place,
across the 10 asset management recommendations. DelDOT is currently working with a consultant to
inventory all Delaware roadway assets, using light detection and radar (LIDAR). In addition, a
scenario-based analysis for estimating post-disaster debris amount was completed in May 2016 by
the University of Delaware (under contract to DelDOT). Both of these initiatives will help the
development of data that can help identify areas susceptible to climate change called for in Rec. #1,
as will ongoing data collection based on the FEMA Hazus tool for loss estimation and impact
assessment. This may also help address Rec. #2, which proposes an analysis of transportation
infrastructure that supports essential services (such as hospitals and emergency shelters) for potential
impacts of climate change. The development of “First Map”, a statewide GIS planning effort, will aid in
the identification of areas where critical facilities are at risk of significant climate change impacts.

The level of inter-agency cooperation required in the development of a Delaware “First Map”
demonstrates the amount of resources that DelDOT is devoting to improve the quality and quantity of
geographically based datasets. Another excellent example of coordination among agencies is the SR-
9 Comprehensive Assessment, which is a collaboration among DelDOT, DNREC, Wilmington Area
Planning Council (WILMAPCO) and the federal agencies of NIST (National Institute of Standards and
Technology) and FHWA (Federal Highway Administration), to determine the best course of action for
Delaware State Road 9 (SR-9), a key roadway which regularly floods. If successful, the DNREC grant
DelDOT received for the comprehensive review of the SR-9 corridor can serve as a blueprint for
identifying and analyzing other assets. For more information about the SR-9 project, see the
showcase at the end of this section.

The outcomes produced by the SR-9 project may also respond to Rec. # 3, the integration of climate
resiliency into project development and highway design. DelDOT has already added language into
both the Bridge Design and Project Development Manuals that require consideration of future sea
level rise and climate change resilience when scoping a project. Further examples of the new focus on
the changing climate are the Prime Hook and Old Corbett Road projects, which seek to balance short-
term improvements with the long-term realities of continual flooding and potential sea level rise.

In response to Rec. #4, which states that DelDOT should include features that provide resiliency to
extreme weather conditions in the Transportation Alternatives Program (TAP), DelDOT is conducting
a review of a number of resources. For example, the University of Delaware Institute for Public
Administration Toolkit for a Healthy Delaware; the ASCE/Institute for Sustainable Infrastructure
Envision rating system; FHWA INVEST system; and NIST Community Resilience Planning Guide for
Buildings and Infrastructure Systems. The review was finalized in calendar year 2016, and will help
guide infrastructure investments in this area.

While DelDOT has an extensive database of information gleaned from many roadway and bridge
infrastructure projects that contain condition data and former inspection results, DelDOT has also
been investing in broader initiatives, such as the Statewide Weather and Flooding Strategic Plan,
completed in May 2016. This plan helps define what, where, and how many weather and flooding
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monitoring systems are still needed in the state for different coverage scenarios (Rec. #5). Both the
project-specific and wider datasets will help inform future efforts aimed at enhancing DelDOT's
infrastructure in the face of potential climate change impacts.

Rec. #6 and Rec. #7 concern stormwater management materials and methods. Rec. #6 specifically
asks DelDOT to evaluate materials and chemicals used to treat roads to meet current standards for
environmental impacts to vegetation, rivers, and streams. The Climate Framework Report suggests
that DelDOT should develop new stormwater management alternatives and use low impact
chemicals, or no chemicals, to reduce the impacts of stormwater runoff. Rec. #7 proposes that
DelDOT should coordinate with DNREC and the Office of State Planning Coordination to guide state
stormwater management approaches toward resiliency. In particular, enhancing groundwater
recharge and increased efficiency drainage should be balanced to accommodate increased
stormwater runoff. The Climate Framework Report recognizes that it may be appropriate to make
changes to DelDOT'’s design standards and regulatory requirements for subdivision development.

DelDOT has held an NPDES Phase 1 permit for stormwater regulations since 2001, and has held a
Phase 2 permit since 2003. The stormwater management programs of the Phase | and Il permits are
designed to prevent harmful pollutants from being washed by stormwater runoff into the storm sewer
system and then discharged from the storm sewer system into local water bodies. Phase 1 sets
requirements for urban areas with populations of 100,000 or more and Phase 2 covers smaller
urbanized areas. DelDOT works with New Castle County and other municipalities under Phase 1
permits to implement the Stormwater Pollution Prevention and Management Program that covers
stormwater runoff on New Castle County roadways. The Phase 2 permit covers the smaller areas of
Kent and Sussex Counties, Dover, and Delmar respectively. Under the Phase 1 and Phase 2 permits
of NPDES regulations, DelDOT is responsible for salt used during snow and ice events to treat
roadways. DelDOT Maintenance & Operations is continuously striving to efficiently manage the
application of salt during snow and ice events in an effort to reduce the amount of salt used while
ensuring the safety of the travelling public.?

Similar to Rec. #6, Rec. #8 directs DelDOT to explore new materials and technology that would be
more resilient to climate change impacts, including extreme temperatures and moisture impacts. It is
recommended that alternative materials and substrates be explored that can withstand climate-
change impacts and lengthen the current lifecycle of paved surfaces. DelDOT is always reviewing
new research and lessons learned from national and regional partners about new pavement
technologies and innovations. DelDOT Materials & Research has incorporated increased usage of
Reclaimed Asphalt Pavement (RAP) and Recycled Asphalt Shingles (RAS) into its asphalt pavement
mixes. RAP and RAS utilize reprocessed materials consisting of asphalt and aggregates, thus, mixes
require a reduced amount of virgin materials. Materials & Research has allowed up to 35% of RAP
and 4% RAS in pavement mixes. Since 2009, Materials & Research has also experimented with using
warm mix asphalt (WMA) which is produced at lower temperatures than hot mix asphalt (between
190°F and 250°F). The lower temperatures require less energy use for suppliers, resulting in lower

3 New Castle County/DelDOT Phase | Permit Fact Sheet, DNREC Division of Water, 2013.
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emissions. This also saves DelDOT money because the supplier incurs less energy cost. Warm mix
asphalt has been used on asphalt paving projects since 2009.*

Rec. #9 directs DelDOT to reevaluate the prioritization process for projects in the Capital
Transportation Program (CTP). The process should evolve to incorporate the cost/benefit of building
more resilient structures to mitigate the effects of climate change. DelDOT and DART projects are
prioritized based on the six-year CTP prioritization process that solicits nominations for projects from
the Council on Transportation and Metropolitan Planning Organizations (MPOs). The CTP is
developed in collaboration among DelDOT, WILMAPCO, the Dover/Kent County Metropolitan
Planning Organization, the Salisbury/Wicomico MPO and Sussex County. The prioritization process is
based on several criteria, stemming from DelDOT’s mission, vision, and goals. The weighting of the
criteria was formulated through the Decision Lens prioritization and resource optimization software.
Currently only one criterion, environmental impact/stewardship, considers the effect of the
transportation system on energy use and the environment, which accounts for 6.5% of the
prioritization scoring.® Appendix D of the SIP details an alternative prioritization process that involves
the addition and recalibration of criteria to prioritize projects in the CTP with additional consideration
for climate change, resilience and sustainability.

The final recommendation for this section, Rec. #10, entails the evaluation of alternative insurance
mechanisms for DelDOT that could assist in the recovery from catastrophic events. The
recommendation proposes that DelDOT should work with the Office of Management and Budget
(OMB) and the Insurance Coverage Office to evaluate insurance policies that could provide funds to
help recover from catastrophic events and prolonged loss of roadways, bridges, and equipment within
the transportation system. DelDOT is currently self-insured for catastrophic events. However, DelDOT
does have insurance in place to protect revenue streams such as tolling facilities. DelDOT is in
contact with financial advisors to see how insurance may apply to catastrophic systemic damage.
Preliminary research suggests some level of insurance may be needed for catastrophic events as a
component of the State’s resilience and sustainability strategy.

These recommendations will help improve asset management in three ways: gathering information on
assets (Rec. #1, 2, 5, 6, 8); improving structural and functional resiliency (Rec. #3, 4, 7); and
promoting financial and economic resilience (Rec. #9, 10).

4 Recycled Materials and New Pavement Technologies, Delaware Department of Transportation Design Teams, September 1, 2009.
® DelDOT Project Prioritization Criteria, Delaware Department of Transportation.
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SR-9 Comprehensive Assessment

In order to address the persistent

flooding that plagues Delaware SR-9, a

number of different, federal and state,

transportation and environmental agencies,

are involved with multiple projects, which

will serve to comprehensively assess the

issues facing SR-9, determine the root

causes of flooding, and begin the process of

providing short and long term solution sets.

Such an effort requires a systems

engineering approach to the issues facing

SR-9 near Port Penn floods during high tide and rain SR-9, with multiple grants, a multi-year

events, Middletown Transcript perspective, parallel projects, and an inter-
disciplinary outlook.

The following projects are relevant to the SR-9 comprehensive assessment:

e DelDOT received a SOFA (Strategic Opportunity Fund for Adaptation) grant from
DNREC for the SR-9 comprehensive assessment that includes an overall
evaluation examining how infrastructure will be impacted by sea level rise and
climate change, and determining what strategies should be employed to plan,
design, construct, and maintain the critical SR-9 corridor.

DelDOT Planning is working towards the creation of a Transportation Risk Map,
showing which roadways are susceptible to various hazards (such as climate
change).

The Scope of Work for the NIST (federal National Institute of Standards and
Technology) Community Resilience Economic Decision Guide for Buildings and
Infrastructure Systems includes steps for evaluating the economic ramifications of
contemplated resilience investments.

Reference:

SR-9 Comprehensive Assessment: Systems Engineering Approach — Comprehensive Management 2016, Delaware
Department of Transportation

2.1.3 Opportunities

While DelDOT has made great progress in the area of asset management, there are additional
activities that support identification of “at-risk” infrastructure and strategies to enhance resilience. One
of the largest and most comprehensive projects is the development of a statewide Transportation Risk
Map, which will help determine which roads, bridges, or other important transportation assets are
vulnerable (Rec. #1 and #2). DelDOT Planning is processing a task for a consultant to support this
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work and is exploring other partners and funding opportunities, similar to the SR-9 project
partnerships.

Another potential partnership proposed for Rec. #5, is with the TRB's NCHRP FloodCast Project?,
which requires $250k in current funding, but may result in $4 million in possible research funding.
DelDOT will explore the NCHRP’s approach to calculating the cost impacts of climate change on
transportation. Other options include an interagency forum for climate change on transportation, and
the Infrastructure & Climate Network. More concretely, DelDOT also has plans to deploy portable
equipment by trailer to collect weather and flood data from locations that are not covered by existing
monitoring sites. Installing weather stations in key locations will facilitate improved data collection and
analysis.

In order to further integrate Climate Resiliency into Project Development, Traffic, Bridge and Highway
Design (Rec. #3), DelDOT will add language to the Road Design and Subdivision Design Manuals for
planning/engineering that considers the impacts of climate change and sea level rise on roadway and
subdivision design. DelDOT will also update Standards and Specifications for consistency with
changes in the Design Manuals, and re-design processes and procedures within the Planning Division
to identify and address challenges that can impact final design.

In the area of Transportation Enhancements (Rec. #4), there is a plan for incorporating requirements
for non-invasive plants and other approaches to minimize stormwater runoff into the TAP. In addition,
DelDOT can evaluate the current TAP application and identify areas where additional pressure could
be put on project sponsors to help maintain or improve transportation system resilience.

DelDOT anticipates reducing the use of abrasives to treat roadways in snow events, in order to
reduce total suspended solids (TSS) in Delaware’s waterways. DelDOT is also in collaboration with
the Infrastructure and Climate Network (ICNET), a network of academics and practitioners who aim to
understand how climate change will impact transportation infrastructure and more. DelDOT should
engaging one of the region’s universities to research and develop alternative designs to stormwater
management that consider innovative techniques to capture runoff and pollutant discharge to promote
the objectives of Rec. #6 and #7.

DelDOT s interested in incorporating other beneficial uses and recycled materials with minimal
detriment to enhance the performance of the pavement mix (Rec. #8). Emerging pavement
technology is considered based on demonstrated successful use in other areas with similar climates.
Once selected, new pavement mixes can be tested at DelDOT'’s own research labs. These labs allow
for testing of new cement and asphalt binders. DelDOT has labs for soil and aggregate, asphalt,
concrete, and chemical testing. Incorporating new pavement mixes into the standard requires a
holistic approach and collaboration from all divisions of DelDOT. Different types of pavement may
impact the types of vehicles using the system, and may also impact revenue and maintenance cost.

% FloodCast: A Framework for Enhanced Flood Event Decision Making for Transportation Resilience, NCHRP Project No. 20-59(53).
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DelDOT is seeking to incorporate environmental impact criteria into Decision Lens, an online software
tool that utilizes multiple criteria for prioritization and resource optimization. See for example, the
Alternative Prioritization process described in Appendix D. A change of this nature would require
approval by the council on Transportation. DelDOT is also looking to utilize the Municipal Street Aid
Fund to encourage municipalities to consider climate impacts in infrastructure investments. Through
the Municipal Street Aid Fund, the State Legislature appropriates a portion of the Delaware
Transportation Trust Fund within the CTP to each of the 57 municipalities. The funds are to be used
for the maintenance of municipal maintained streets as prescribed in Title 30, Ch. 51, Subchapter Il of
the Delaware Code. The distribution is based on two factors: Population (40%) and Mileage (60%).”
DelDOT should consider hosting workshops/information sessions for municipalities to learn about
incorporating cost-effective infrastructure enhancements for climate change resilience through this
fund.

There is also an opportunity to learn from other states that are beginning to insure against
catastrophic risks. DelDOT plans to contact New Jersey Transit and the San Francisco Municipal
Transportation Agency for insurance lessons learned from their experience with catastrophe
insurance. When the emergency 1-495 bridge closure occurred in 2015, DelDOT was able to leverage
federal emergency funds (a $50 million line of credit) to repair the bridge. In the event of a
catastrophic event that affects utilities, damages incurred by utility companies may be fully
reimbursable by DelDOT. However there is concern that if disasters strike in quick succession and
DelDOT does not have insurance, this could result in loss of FEMA funds. The Finance office is
knowledgeable of the risk and is researching different insurance products that are available.

2.1.4 Challenges

In addition to the opportunities identified above, there were several challenges noted for asset
management-related recommendations. A number of DelDOT stakeholders have noted that funding
can be limited, especially for work that is not specifically mandated by current rules and regulations.
This is one of the drivers for partnerships that can spread the cost across multiple departments,
agencies, and private partners.

There was also discussion of the lack of training climate change, resilience and sustainability, and
how this might affect DelDOT's and Delaware’s transportation investments. DelDOT needs to
continue developing capabilities within the department, establish continuity and succession plans, and
better understand how advances in technology can support and facilitate work in this area.
Furthermore, staff needs better direction regarding the aspects of climate change that should be
explored and considered, as long-term goals and objectives may not be in line with shorter-term
budgetary priorities. Finally, organizational and institutional hierarchies that can produce data silos
and difficulties in cross-divisional coordination need to be addressed to facilitate better inter-agency
cooperation.

7 Title 30. State Taxes, Part IV. Commodity Taxes, Chapter 51. Motor Fuel Tax, Subchapter IIl. State Aid to Municipalities for Streets, Delaware Code
Online.
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When researching new chemicals and surface treatments, DelDOT must carefully balance concerns
regarding environmental impacts of products used to treat roadways during snow and ice events with
public safety concerns of roadway users.

Research for new pavement technologies requires consideration of the material source locations. For
example, a new pavement mix may require an aggregate found on the west coast and may be too
costly to transport across the country to test and implement. It is important that DelDOT continue to
review national research of pavement technologies, but keep the cost and feasibility of materials in
mind.

In many areas of Delaware, the current stormwater management infrastructure is outdated; and
existing funding is focused on reaching current standards. It may be necessary to increase this
funding to incorporate climate impacts. As sea level rises, invert sizing and capacity of swales will
need to be reevaluated. This is only one example of how climate change impacts can change the
design standards for stormwater infrastructure. Including cost-effective infrastructure enhancements
for climate resilience requires new approaches and funding paradigms that need to be supported by
state policy to avoid liability and/or competitiveness issues.

While traditional approaches facilitate the evaluation of probable events, it is important that DelDOT
also evaluate how catastrophic events can impact transportation infrastructure. Currently, critical
thresholds and types of events that can cause failure and permanent loss of productivity have not
been identified. In order to make a commitment to this approach DelDOT needs to better understand
the benefits and costs.

2.2 Ensure Workforce and Public Health and Safety
221 Overview

In addition to incorporating climate change into asset management, it is critical that DelDOT also
address the health and safety impacts of climate change, both to department workers and to the
general public. To accomplish this objective, there are six recommendations contained within the
Climate Framework Report that seek to identify and mitigate potential health and safety challenges:

11. Evaluate and adjust worker safety guidelines

12. Provide training to improve worker knowledge

13. Evaluate driving restrictions for air quality events

14. Develop revised maintenance schedules in response to air quality

15. Adjust transit service in emergencies

16. Reevaluate emergency response protocols
Table 4 contains all of the recommendations under the Worker and Public Health and Safety umbrella.

The table highlights key activities, and includes a summary Dashboard that illustrates estimated costs,
duration and status for each of the six recommendations in this category. The subsections below the
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table provide additional details regarding current activities, opportunities, and challenges associated
with implementation of each of these recommendations.

Table 4: Ensure Workforce and Public Health and Safety

Recommendation

— Key Activities Summary Dashboard
# Description ¥ ¥
Status
S
ay, \ -
]
Evaluate and Adjust | ® DNREC Division of Energy and Climate hosted TS owreten
11 | Worker Safety “Workforce Safety Pilot Project”.
Guidelines e DelDOT has hosted Workforce Safety breakfasts. =]
Status
Provide training to é ”
improve worker - ) —
knowledge utilizing e o
12 . e Not Started Cost: - =
materials for e S =
E» wmr ‘wmar! S
roadway N — A
. <$100k $100k - 3250k $250k-31M >$IM
maintenance
Estimated Duration (years):
| D
Status:
N
Evaluate driving HOTSTARTED COMPLETED
13 | restrictions for air e Not Started Cost: S &
quality events S S E‘:’ﬁ ."_‘:ﬁE
<5100k $100k - $250k S250K- 1M »5IM
Estimated Duration (years):
[ T
Status:
~ //
Develop revised : :
ma|ntenance NOT STARTED COMPLETED

14 | schedulein

DelDOT M&O doesn’t mow on red ozone days.

Cost =

: ’ & ‘=

response to air = = = ==

li L— hg -_—
qua Ity <5100k 5100k - 5250k S150k- 5TM EN L

Estimated Duration (years):
tﬂ:l‘-rl--ﬂ—nb
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Table 4: Ensure Workforce and Public Health and Safety

Recommendation

Key Activities Summary Dashboard
# Description ¥ ¥

Adjust emergenc . . . .
J & y e DTC provides alternative transit service, under the
response strategies

. ; direction of the TMC during state of emergency.
to provide transit as o .
15 . e DTC has participated in DEMA emergency response
necessary without . : . . 1
exercises, and is working with DEMA on revised

endangering drivers .
emergency evacuation procedures.
or passengers

Estimated Duration (years):

e TMC has conducted full-scale exercises on various

Reevaluate topics including detour plan implementation, active-
16 | emergency shooter, radiological drills, and Computer-Aided-
response protocols Dispatch (CAD-to-CAD) integration with Delaware _
State Police (DSP). 0k Sk SN SMEH s

Estimated Duration (years):
[R5 5-10 10+ 4
A

2.2.2 Activities

A number of initiatives and actions are already underway or recently completed, particularly those
aimed at state employees. Worker health and safety are a very high priority for DelDOT; as such,
standards are always being evaluated and updated. In April of 2014, for example, DelDOT
Maintenance and Operations published revised mowing guidelines for operational adjustments, based
on air quality and climate conditions. In accordance with these guidelines, DelDOT does not conduct
mowing operations on Red Ozone days, thereby reducing GHG emissions and worker exposure on
poor air quality days (Rec. #14).

DelDOT understands the critical role it plays in emergency situations, and strives to maintain the
highest level of preparedness. The DelDOT TMC has conducted tabletop, functional, and full-scale
exercises on various topics including detour plan implementation, active shooter, radiological drills,
and CAD integration with DSP, all of which are related to Rec. #16, which calls for a reevaluation of
the strategies for responding to significant catastrophic events and current short-term evacuation
policies. DelDOT is also developing a Transportation Homeland Security Plan, and will integrate
National Incident Management System (NIMS) best practices and Incident Command System (ICS)
forms and strategies.
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Another example of DelDOT’s commitment to worker safety is the construction of a new Bridgeville
Maintenance Yard that replaced the previous facility that was prone to frequent flooding. More
information about the Bridgeville Maintenance Yard can be found in the showcase below at the end of
this section. For the activities that are not started (Rec. #12 and 13), the Fact Sheets identify
opportunities, recommend next steps and acknowledge the challenges to implement the

recommendations. These opportunities and challenges are described in Section 2.2.3 and 2.2.4
below.
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Bridgeville Maintenance Yard Project

In order to address flooding and
replace outdated facilities, a new DelDOT
South District Area 2 Maintenance Yard
was recently constructed (2016), though
the vision for a new yard started over 15
years ago. The Area 2 Yard was formerly
located in Seaford, near Duke's Lumber,
but was relocated to this new facility on
Route 404, near Route 13. The buildings
at the old Seaford Yard averaged 61 out of
100 on a recent building assessment
survey. The new facility office includes
over 500 square feet of office space and
1,200 square feet of crew area with a
folding partition, projector, drop down
screen, and Kkitchenette. The office is
heated and cooled with a two-zone,
closed-loop geothermal system to save
energy, while the shop utilizes an in-slab Above: Flooding of old Bridgeville facility,

e system, the first of its kind in Bel.ow: Aerial view of the new DelDOT Bridgeville
Maintenance Yard
DelDOT.

The three equipment storage buildings provide an additional 7,200 square feet
over the storage facilities at Seaford, allowing the yard to more effectively store and
organize materials and equipment necessary for daily operations. The future salt barn
will be 2,000 square feet larger than the one in Seaford, increasing storage to more
than 4000 tons.

When the idea for Bridgeville was first conceived, the vision was to have a
“standard” yard that included all the necessary facilities for daily operations. There
have been a number of projects that have included some of these “standard buildings,”
but this is the first site to have all of these standard facilities at one location. Bridgeville
was developed using LEED design standards and should serve as a model for future
maintenance facilities in Delaware.

Reference:

SR-9 Comprehensive Assessment: Systems Engineering Approach — Comprehensive Management 2016, Delaware
Department of Transportation
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2.2.3 Opportunities

In addition to the activities above, DelDOT personnel are planning or considering more activities that
address worker safety and public health. New employee safety guidelines are being discussed, to
address the impacts of extreme events. For example, if sustained winds are measured at greater than
40 mph, workers may be taken off the road (Rec. #11). Training guidelines for applying resilient
roadway maintenance materials and processes (Rec. #12) will have to be developed once the new
materials and processes are identified.

Some recommendations require further investigation and discussions, such as Rec. #13, which calls
for DelDOT to evaluate the costs, benefits, and feasibility of “reduced driving days”, when air quality is
particularly poor. While there are examples of these “road rationing” schemes in a few locations
around the globe (London, Mexico City, Seoul, Sao Paulo), the results have been uneven, and may
not be applicable to what is envisioned in Rec. #13.® Therefore, further study is needed, such as
whether telecommuting by state employees can be increased (which could reduce driving demand).
Rec. # 16 also requires more research, in this case in conjunction with the Department of Safety and
Homeland Security, to develop resilience and sustainability strategies for long-term recovery from
catastrophic events.

224 Challenges

For this group of recommendations a number of challenges were identified by stakeholders. For
example, the collective bargaining agreements that DelDOT holds with the various employee unions
can make it difficult to change work hours, even in response to extreme weather (Rec. #11). Similarly,
there is a limit to how much maintenance work can be done at night, despite air quality concerns (Rec.
#14). The most common challenge mentioned, however, is a lack of resources, the scarcity of which
means DelDOT employees lack the ability to devote the time and effort required to develop solution
sets that can effectively respond to the recommendations.

Another challenge worth noting is demonstrated in two recommendations (#11 & #12) that call for
contractors / outside construction firms to follow DelDOT-approved guidelines for worker safety and
training in those areas. Stakeholders noted that enforcing such a mandate can be difficult and time-
consuming, and may have legal complications. In addition, while most of the recommended actions
related to Worker and Public Safety and Health are directed solely at DelDOT and its divisions, some
involve coordination among one or more other state agencies, meaning ultimate success is not
necessarily under DelDOT’s control. Rec. #13 (Governor’s Office, DNREC, DHSS) and #16 (DHSS)
explicitly call for inter-departmental cooperation, while several other recommendations include
activities that involve coordination with other departments and external entities.

8 The Effects of Driving Restrictions on Air Quality: Theory and Empirical Evidence, C.-Y. Cynthia Lin Lawell et al., August 2015.
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2.3 Support Climate Resilience in Local Communities
231 Overview

Creating a climate-resilient Delaware involves state agency and local government collaboration for the
implementation of climate adaptation initiatives. DelDOT is constantly working with local governments
to manage the transportation network in local communities. An example presented in the Climate
Framework for Delaware is DelDOT’s collaboration with the Office of State Planning Coordination and
local governments to share geospatial mapping and infrastructure assessment tools to help inform
communities about climate change impacts. Rec. #17, “Support local governments with land use
assessment tools”, states that DelDOT should continue its work with the Office of State Planning,
Municipalities, and Counties to develop new strategies for better resilience. Table 5 below highlights
other ongoing activities that involve collaboration with local governments to strengthen their resilience
to climate change impacts.

Table 5: Support Climate Resilience in Local Communities

Recommendation
# Description

Key Activities Summary Dashboard

e DelDOT has supported the development of the
University of Delaware Institute for Public
Administration (IPA) toolkit for community
development that includes an approach to
resilience.

e DelDOT has also supported IPA’s development of
the Transportation Improvement District (TID)
Guide, a document that helps local governments
establish TIDs, which are alternatives to Traffic
Impact Studies. TIDs are an innovative funding

N
method for financing the construction and é \ -
| |

Support local maintenance of transportation infrastructure, in a KOTSTATTED CompLETED
17 governments more sustainable manner
with land use I anning | .k' h th ol ost po—
assessment tools | ® DeI?OT Planning is working with the Natlo!'la % R —
Institute of Standards and Technology (NIST) using S0 SRS 5290k-51M =51
the Community Resilience Planning Guide for Estimated Duration (years]:
Buildings and Infrastructure Systems, which | e T
A

provides a six-step process to help communities
improve resilience for their prevailing hazards.

e DelDOT Planning is also working with the American
Society of Civil Engineers (ASCE) and the Institute
for Sustainable Infrastructure (ISI) utilizing the
ENVISION system which provides guidance on
sustainable best practices for evaluating
sustainable infrastructure.
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2.3.2 Activities

DelDOT is supporting local communities with climate resilience in a number of ways. DelDOT has
supported the development of the University of Delaware IPA toolkit for community development. The
IPA helps municipalities, counties, and state agencies with a variety of comprehensive planning
services such as land use planning and land use ordinance development and updates. IPA combines
its professional planning experience and research skills of its staff with the resources of the University
of Delaware to provide service and assistance to local governments. In January 2016, the IPA
published “Creating Flood-Ready Communities, A Guide for Delaware Local Governments” in
collaboration with the School of Public Policy & Administration, and the College of Arts & Sciences.

The IPA has also supported the University of Delaware and Delaware Coastal Programs in an
expansive review of financial assistance programs that pertain to the implementation of resiliency
building plans and projects in Delaware. The findings were gathered into an accessible and
comprehensive online index called the Delaware Database for Funding Resilient Communities. The
search prioritized funding programs that support the implementation of costly activities such as

infrastructure improvements, facility retrofitting, construction, and

Devaware Duranase for Iand ac u|S|t|0n .
Funding Resilient Communities q

Ed

DelDOT Planning also incorporates methodologies from the NIST
Community Resilience Planning Guide (CRPG). The CRPG
provides guidance on bringing together all of the relevant
stakeholders to create performance standards for infrastructure
and services in the event of catastrophic events. Utilizing the
CRPG, local governments and other local stakeholders can put
long-term plans in place to make their communities more resilient
to catastrophic events.

New Searchable List of Funding Resources

2.3.3  Opportunities

NIVERSITYox | & Institute fo
[ﬂ)w\ww_ R e etration

Delaware Database for Funding Resilient

DelDOT routinely provides input to different land use agencies on

proposed plans and intends to incorporate wording about climate
change resilience and sea level rise into the Development
Coordination Manual. Generally, input is related to impacts on the transportation network (e.g., right-
of-way). DelDOT’s comments have yet to include climate change considerations, and it is up to each
land use agency to determine how much they want to incorporate climate change into their planning.

Communities, University of Delaware/ IPA

Currently, there are three county-level and 57 incorporated municipalities in Delaware. Smaller cities
and towns (those with a population under 2,000) are required to develop a municipal development
strategy, while larger cities and towns are required to develop more detailed Comprehensive Land
Use Plans. To incorporate climate change into the DelDOT comment process, land use agencies will
need to be informed about the effects of climate change and DelDOT'’s role in providing comments
concerning climate change. If DelDOT pursues this method, it is recommended that DelDOT meet
with each agency to discuss recommendations and requirements. It may also be useful to conduct
workshops at the county level for local governments to attend and share lessons learned.
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234 Challenges

To fully engage this recommendation, specific action items need to be identified. DelDOT staff have
been working on initiatives in this area but not specific to climate change, resilience, or sustainability.
New action items must be created and funding allocated to local government outreach. Even so, once
local governments are informed, have comprehensive long-range resilience plans in place, and are
provided geospatial-mapping tools, they may still allow development in vulnerable areas. These
developments will still need access to the transportation network, but to build and maintain roads in a
flood prone area that gets worse every year can become costly. In these instances, DelDOT may
need the ability to tell local governments “If you choose to develop in these areas we will not
provide/maintain access impacted by extreme events.” This capability would need to be supported by
state policy and regulations.

2.4 Identify and Support Policy Initiatives that Reduce Greenhouse Gas Emissions
(Climate Mitigation)

24.1 Overview

The Climate Framework for Delaware states that Delaware was one of the first states to join the
Regional Greenhouse Gas Initiative (RGGI), an initiative that uses a “cap and invest” model to reduce
emissions and promote alternative energy deployments in the region. According to the Delaware
Greenhouse Gas Inventory published by DNREC's Division of Air Quality,® the transportation sector is
responsible for 34% of greenhouse gas emissions. This puts DelDOT in a critical position to mitigate
the effects of climate change by introducing initiatives that will reduce emissions.

There are 2 recommendations from the framework that address climate mitigation:
e Evaluate low emission vehicle deployment (Rec. #18)

o Evaluate alternative energy technology in facilities (Rec. # 19)

Rec. #18 directs DelDOT to re-evaluate the purchase of low or no emission vehicles, which has been
challenging in the past due to high cost, maintenance, and state bidding rules. The recommendation
does not state that vehicles must be purchased, but that DelDOT should explore options for the low or
no emission vehicle and the feasibility of deployment. Rec. #19, similar to Rec. #18, asks DelDOT to
reevaluate alternative energy technologies in building facilities. Table 6 below highlights some of the
key activities that are ongoing for Rec. #18 and #19.

9 http://www.dnrec.delaware.gov/Air/Pages/RegionalGreenhouseGaslnitiative.aspx
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Table 6: Identify and Support Policy Initiatives that Reduce Greenhouse Gas Emissions

Recommendation
— Key Activities Summary Dashboard
# Description
Status:
e DTC received a $2 million grant from the Q \ /,
Federal government to purchase six electric — —
Evaluate low-
. . buses.
18 | emission vehicle . .
e DelDOT fleet managers participate in the >
deployment o
Delaware Clean Cities, a group who advocates
. . <5100k 100k - 5150k S250k- S1M =51
for deployment of alternative fueled vehicles.
Estimated Duration (years):
tﬂ!]‘!i--m-n}
Status
e Following Executive Order 18 for Energy \\ //
Conservation and Efficiency, DelDOT targets ~ / -
Evaluate . I . — —
. to meet LEED Silver certification requirements NOTSTARTED OWPLETED
alternative energy . s
19 . for design of new facilities. Cost:
technology in DTC is building new transit station in Newark =
) S
facilities & . ) ] S = = =
and Claymont using LEED Silver concepts; will <SR HONSIN SHOKSIM 4N
include bike stations and ADA improvements. Estimated Duration (years):
m-:--:m

2.4.2 Activities

In 2010, following Executive Order 18: Leading by Example Towards a Clean Energy Economy &
Sustainable Natural Environment, DelDOT endeavored to meet Leadership in Energy and
Environmental Design (LEED) Silver Certification requirements for design of new facilities.* This
includes upgrading lights, roofs, windows, and HVAC systems to improve energy efficiency.
Construction of a DelDOT maintenance facility in Bridgeville in Sussex County was completed in
2016. The new facility replaces a maintenance yard in Seaford that was outdated suffered from
flooding issues. The new centrally located facility will be more resilient to increased flooding and sea-
level rise. The facility incorporates sustainable technology such as geothermal technology in the crew
guarters and radiant heating in the maintenance shop. More information about the new facility can be
found at the end of section 2.2.2.

10 Executive Order 18: Leading By Example Towards A Clean Energy Economy & Sustainability Natural Environment, Office of the Governor,
February 17, 2010.
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In 2011, Ameresco, a company that provides energy efficiency and renewable energy solutions for
facilities in North America and the UK, came to DelDOT to propose solar installation on the roofs of
DelDOT facilities. Unfortunately, the payback period for the solar installation was estimated to be
about 100 years, so the project did not move forward. However, since that time there have been
innovations in solar technology that make it a more viable alternative energy solution so it may be
worth revisiting in the future.

DTC is currently building new transit stations in Newark and Claymont using LEED Silver concepts.
The Claymont station will include bike stations and American with Disabilities Act (ADA)
improvements. In July of 2016, the Claymont station project received a $10 million grant from the US
DOT and is expected to be finished by 2020. The rebuilt and expanded Newark station is estimated to
cost $26 million and will provide access to University of Delaware’s STAR campus.* The DTC has
also secured a $2 million grant to purchase six zero-emission buses for use in Dover. Further
information about the purchase and deployment of the vehicles can be found in the showcase below.

1 Newark Train Station to be improved with $10 million federal grant, University of Delaware, June 22, 2012.
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DTC Secures $2 million Grant for New Electric Buses

In July of 2016, the Delaware Transit
Corporation (DTC) was awarded a
$2,029,300 grant from the Federal Transit
Administration (FTA) for purchasing six
battery-electric buses. The grant was
awarded through the competitive FY 2016
Low or NO Emission Bus and Bus Facilities
grant program. The new electric buses
average 17.5 MPGe (miles per gallon
gasoline equivalent) compared to the
current diesel fleet of buses that average 4
MPG, and have a lifetime fuel cost of
$81,000 compared to $378,000 for diesel-
fueled buses. The electric buses have a
range of about 30 miles and fully charge in
5 minutes.

Proterra showcases new zero emission buses in
Rehoboth, James Dawson Delaware Public Media

The buses are being manufactured by Proterra, a leader in the zero-emission
battery-electric bus design and manufacturing. The grant also includes the purchase of
the infrastructure required to power and maintain the buses including en-route fast
charging stations, depot plug in chargers, and maintenance training needs. The six new
buses are set to arrive in 2018. Current plans call for the electric buses to be used in
the downtown area of Delaware’s capital, Dover, and the surrounding areas of Kent
County. The DTC has long-term goals to expand the operation of electric buses to
Wilmington and Rehoboth once the Lewes Transit Center is complete. On August 11th
and 12" of 2016, the DTC gave a public demonstration of the zero-emission buses in
Rehoboth.

Reference:

Delaware Transit Corporation Awarded S2 Million for Electric Buses —Press Release July 25, 2016, Delaware
Department of Transportation

2.4.3 Opportunities

To support informed decision-making, DelDOT should conduct an economic analysis for electric and
alternative-fuel vehicles, including maintenance and infrastructure (e.g., charging and fueling stations).
Electric fueling station at DelDOT facilities would be one way to promote this opportunity by making it
easier for employees to charge electric vehicles while at work. Delaware is a small state, which
enables electric vehicles travelling within the state will be able to reach their destination on one
charge.
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The Federal Transit Administration (FTA) Low or NO Emission (LoNo) program provides funding for
transit agencies for capital acquisition and leasing of zero emission and low-emission transit buses.
This includes the acquisition, construction, and leasing of required supporting facilities such as
recharging, refueling, and maintenance facilities. ? DART is currently exploring opportunities to
leverage this funding source. Other opportunities include the following:

o Exploring partnerships with governmental and non-governmental organizations that can
promote infrastructure developments for lower emission vehicles.
e Re-timing traffic signals to reduce congestion & emissions.

DelDOT should reengage energy service companies to evaluate alternative energy solutions for
DelDOT facilities. If a straight cost-benefit analysis may fail to justify alternative energy solutions,
DelDOT may need to incorporate external benefits in its evaluation. Additionally there may be
opportunities for Public-Private Partnerships (P3) to help fund alternative energy installations.

2.4.4 Challenges

Given current market conditions and cost constraints, it may be difficult to develop the infrastructure
needed to accommodate alternative fuel vehicles. This is due to current cost of alternative energy
solutions relative to fossil fuels and other traditional energy sources. DelDOT must continue to follow
developments in alternative energy technologies and explore innovative opportunities to meet these
recommendations.

12 | ow or No Emission Vehicle Deployment Program (LoNo Program) Webinar, Federal Transit Administration, March 27", 2014.
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3. Climate Framework Implementation Strategy

While the preceding chapters detail the current efforts aimed at addressing the recommendations
contained within the Climate Framework, DelDOT does not yet have a comprehensive strategy for
identifying and responding to the recommendations. Tremendous work is already underway in a
variety of areas, but resources are limited. In order to get the greatest return on investment, it is
necessary to prioritize the recommendations. We do this first by identifying which projects, activities,
and policy changes can impact multiple recommendations, and therefore need to begin (or continue)
before others (Section 3.1). Next, the recommendations are analyzed to determine the priority order of
implementation, based on four critical categories (Section 3.2). Using the resultant rankings, and other
critical factors, an implementation timeline was constructed, and is included in Section 3.3. Funding
sources, particularly those outside DelDOT and the State of Delaware, are essential for accomplishing
the objectives of the Climate Framework, and these are explored in Section 3.4.

While the approach described above was used to prioritize the Climate Framework recommendations
assigned to DelDOT, an alternative method was also explored. This involved modifying the existing
Decision Lens process, a qualitative and quantitative rating system to measure projects against
established priorities, by including climate change mitigation and resilience criteria. The results of this
exercise are summarized detailed in Appendix D. Finally, any strategy requires a method of
monitoring and reporting to ensure that resources are deployed as efficiently and productively as
possible, and this is included in Section 3.5.

3.1 Implementation Priority Rankings

The 19 Climate Framework recommendations were analyzed across four categories — Enabler,
Impact, Cost, and Ease — reflecting different aspects of implementation, and rated with a score from 1
to 3 in each category as described below:

1. “Enabler”

e Some recommendations are linked to others, and may require certain actions to be
performed first. Recommendations that must be completed before others can begin are
given a higher score in this category.

2. “Impact”

e The overall impact of the recommendation on climate mitigation and adaptation. The
larger the potential impact, the higher the score in this category.

3. “Cost”

e The estimated financial cost of implementing the actions required to fully respond to
the recommendation. A lower cost of implementation will result in a higher score.

4, “Ease”

e Recommendations that require coordination with other Delaware state agencies (e.g.,
DNREC, Office of Insurance), other governmental agencies (e.g., FEMA, local
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governments), or non-governmental agencies (e.g., construction contractors) may take
additional time and effort, resulting in a lower score.

Table 7, Priority Ranking of Climate Framework Recommendations, presents the results of this
gualitative analysis. A higher total score indicates that a recommendation is a higher priority for
implementation; a lower score indicates that the recommendation is a lower priority for
implementation. The four recommendations with the highest score (9) were placed into Tier One, the
seven recommendations with the next highest score (8) were placed into Tier 2, and the remaining
eight recommendations into Tier 3. This table can be used as a guide for DelDOT planners when
allocating scarce resources for the implementation of these recommendations.

Table 7: Priority Ranking of Climate Framework Recommendations

IMPLEMENTATION CATEGORY

IMPLEMENTATION TIER

ENABLER

RECOMMENDATION

IMPLEMENTATION PRIORITY TIERS

| PR I nierTwo

P vierTHaee
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While a qualitative approach was utilized to rank the Climate Framework Recommendations in this
SIP, DelDOT has adopted a more systematic approach to project prioritization for funding purposes,
referred to as an Analytical Hierarchy Process (AHP). Decision Lens is the AHP solution currently
being used at DelDOT. The process uses both a qualitative and quantitative rating system to measure
projects against established priorities. The criteria used in the prioritization process are based on
several factors: DelDOT’s Mission Statement, Vision, and Goals; provisions from Title 29 Chapter 84
§ 8419 of the Delaware Code; provisions from the Federal Authorization Bill Map-21; the 2010 Long
Range Transportation Plan, and remnants of the old 1998 prioritization process. The current method
enables a comparison of different project types through a data driven approach, which the old 1998
process lacked.

It is noteworthy, however, that climate change, sustainability, and resilience considerations are largely
absent from the current process. The only criterion within the Decision Lens process that indirectly
considers climate change impacts is “Environmental Impact/Stewardship,” which accounts for 6.5% of
the overall weighted score. To more effectively incorporate climate change, resilience, and
sustainability considerations, it is recommended that DelDOT consider introducing new criteria into the
Decision Lens process. Appendix D provides an alternative to the existing Decision Lens Model that
combines the criteria currently used in the model with criteria adopted from the “Efforts and
Outcomes” section of the Climate Framework Report. This approach would incentive project
champions to include project elements that effectively address these important climate change,
resilience, and sustainability considerations in the project planning process in order to elevate their
projects in the project prioritization process. See Appendix D for additional details regarding the
suggested modifications to the Decision Lens model, as well as a discussion regarding incorporation
of risk and uncertainty in the modeling process.

3.2 Key Projects, Activities and Policy Changes

This section highlights the strategic importance of Tier One recommendations in the overall Climate
Framework implementation strategy.

Rec. #1, which calls for the development of geospatial data sets, is perhaps the most important
DelDOT recommendation, as it has the potential to impact a number of other recommendations.
Recommendations 2, 3, 4, 5, 9, 11, 13, 14, and 17 are all, to varying degrees, dependent on the
information that will be produced by the rigorous examination and application of rainfall and storm
surge models to assess the potential impacts on infrastructure from extreme events and sea level rise
in the State of Delaware.

DelDOT has already begun implementing the actions contained within Rec. #3. This includes adding
language to the Bridge Design Manual that requires consideration of climate change impacts, and the
development of this Strategic Implementation Plan that includes resiliency and sustainability
considerations for transportation. There are also plans for adding language into DelDOT’s Road
Design Manual for planning/engineering to consider impacts of climate change and sea level rise in
roadway design, and re-designing processes and procedures within DelDOT Planning to minimize
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challenges that can impact final design. While these efforts will take time to develop and implement,
the potential impact on climate change resilience could be significant.

Rec. #9 calls for DelDOT to reevaluate the prioritization process for projects in the Capital
Transportation Program (CTP), which could have an effect on many (if not all) of the
recommendations, because the implementation of every recommendation will eventually involve some
level of capital funding and thus inclusion into the CTP. Currently, DelDOT utilizes the Decision Lens
process to prioritize projects in the CTP, however climate resilience is not among the criteria for
scoring the projects. An alternative method of prioritization for DelDOT projects that includes climate
resilience is presented in Appendix D.

Rec. #17 calls for DelDOT to support local governments with land use assessment tools. This will
involve working with external agencies including the Delaware Office of State Planning and counties
and municipalities in the state on land use planning. Today, some comprehensive land use plans
include climate change factors, while others do not. DelDOT can provide assistance, through the
transfer of climate data, technical guidance, and other information sharing, to enable local and
regional planners to develop better land use plans that include climate change sustainability and
resilience considerations.
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3.3 Implementation Timelines

The “Estimated Duration” was developed for each recommendation in isolation, without consideration
given to how the actions would fit together or how many DelDOT could address simultaneously. The
Implementation Ranking Tiers and Estimated Durations presented in the Fact Sheets were integrated
to create an Implementation Timeline. This timeline attempts to provide a framework for addressing
the DelDOT Climate Framework recommendations, and completing the activities and actions
necessary to adequately respond to these recommendations.

While all Tier One recommendations are scheduled to begin by 2017, a mix of Tier Two and Tier
Three recommendations can also take place in 2017. The Implementation Priority Tier is only one of
the factors used to create the schedule, along with organizational capacity and the presence of
interrelated activities. Organization capacity refers to the number of recommendations that are tasked
to an individual DelDOT division; the more actions that the division (or agency, if outside DelDOT) is
required to enact, the more likely that one or more of the recommendations must wait until others are
completed (or underway). Similarly, other recommendations that are lower in the Implementation
Priority Tier rankings, but involve a DelDOT division that has relatively fewer recommendations tasked
to it, can begin (or continue) as soon as possible. Absent any resource restrictions, actions that
address the Climate Framework recommendations should begin as soon as possible.

As the Timeline shows, all recommendations will be fully addressed by 2023. This goal is within
DelDOT's capacity, but unexpected and unforeseen outside factors may impact plans and schedules.
The most significant potential event could be a natural disaster (or series of natural disasters) that
would cause funding to be diverted to necessary short and long-term recovery efforts. Less dramatic,
but still a significant potential risk, would be a budget crisis, within DelDOT or the State of Delaware,
that could draw resources away from climate change mitigation and resilience efforts, including
actions that respond to the Climate Change Framework Recommendations. Finally, political changes
may lead to adjustments in governmental priorities, both at the federal or state level. Any of these
developments could result in the Implementation Timeline changing, or being pushed outwards, past
2023.
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Table 8: Climate Framework Recommendation Implementation Timeline

DURATION TO COMPLETION (YEARS)

RECOMMENDATION §

RECOMMENDATION 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023

1 Continue I}eveluprrlent of Geospatial Data Sets that Can Help Identify Vulnerable
Areas and Help Estimate the Impact of Reasonably Anticipated Events
2 | Conduct Comprehensive Assessment of State Roadway Risks and Assets 2-5
3 | Integrate Climate Resiliency Into Project Development, Traffic, Bridge and Highway 2-5 -
4 Build Transportation Enhancleme nts (Pathways, Trails, Roadscapes, etc) to 25 -
Accommodate Impacts of Climate Change
5 Identil}! and Assess Existing [I? ronic Flooding alnd Erasion Pmlhlems Caused by Sea 2.5
Level Rise, Frequent Storms, Tidal Forces, Subsidence, and Aging Infrastructure
6 | Evaluate Materials Used to Reduce the Impacts of Stormwater Runoff 2-5
7 | Reevaluate Stormwater Management Approaches 2-5
& | Explore New Pavement Technology 2-5
9 | Incorporate Climate Impacts into Cost-Effective Investments in Infrastructure 0-2
10 | Evaluate Obtaining Insurance to Assist in Recovery from Catastrophic Events 25
11 | Evaluate and Adjust Worker Safety Guidelines 2-5
12 | Provide Training to Improve Worker Knowledge 0-2
13 | Evaluate Driving Restrictions For Air Quality Events 2-5
14 | Develop Revised Maintenance Schedule in Response to Air Quality 0-2
15 Adjust Em_ergen_c)r Response Strategies to Provide Transit as Necessary Without 2.5
Endangering Drivers or Passengers
16 | Reevaluate Emergency Response Protocols 0-2
17 | Support Local Governments with Land Use Assessment Tools 2-5
18 | Evaluate Low-Emission Vehicle Deployment 2-5
19 | Evaluate Alternative Energy Technology In Facilities 0-2

IMPLEMENTATION PRIORITY TIERS

B o P niriwo

B iernee

3.4 Implementation Costs and Funding

Implementation costs were estimated for each of the DelDOT recommendations and reported in the
Fact Sheets. These rough order-of-magnitude estimates were developed through an iterative process
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and confirmed by the stakeholders at the Climate Framework Workshop. Individual cost estimates
were then combined to develop an overall cost for the program. These costs, which are intended for
planning purposes, are reported below. The “Low” estimate represents the sum of the lower bound for
all of the recommendations, the “medium” estimate represents the sum of the midpoints, and the
“High” estimate represents the sum of the upper bound.

e Total Cost of Implementing All Recommendations (Low): $2,500,000
e Total Cost of Implementing All Recommendations (Medium): $4,825,000
e Total Cost of Implementing All Recommendations (High): $7,150,000

Again, while this range should only be used for planning purposes, it demonstrates that many of the
recommendations can be implemented with limited funding. Even if every recommendation was
accomplished at the high end of the cost spectrum, the total amount required is just over $7 million,
which represents less than 1% of the total DelDOT budget in FY2016.

In order to fund the activities contained within the recommendations, and continue the efforts already
underway, it is critical to identify any available funding resources. These resources can come from a
variety of sources, including direct allocation from state and federal governments, grants, and non-
governmental agencies. Below are a few of the potential sources of funding for projects that address
the Climate Framework recommendations.*

3.4.1 Federal Funding

o Federal Emergency Management Agency (FEMA) — Hazard Mitigation Assistance Grant
Program. FEMA'’s Hazard Mitigation Assistance (HMA) grant program provides funding for
mitigation activities that reduce disaster losses and protect lives and properties from future
disaster impacts. There are three HMA grant programs:

0 Hazard Mitigation Grant Program (HMGP): HMGP funds help communities implement
hazard-mitigation measures following a major disaster. States can apply for funds and
can then disburse these funds to sub-applicants, usually local governments. In
Delaware, the Delaware Emergency Management Agency (DEMA) administers these
funds. Delaware local governments can apply for these funds for long-term mitigation
activities such as upgrades to infrastructure, land acquisition, flood proofing, and the
elevation of properties. To be eligible, a jurisdiction must first adopt a jurisdiction-wide
hazard-mitigation plan.

0 Pre-Disaster Mitigation Program (PDM): The PDM program can assist local
communities in implementing a sustained pre-disaster natural hazard—mitigation
program that reduces the overall risk of future hazard events on populations and
structures. States submit PDM grant applications to FEMA, and local communities can
apply for funds from the state.

¥Eor a more complete and updated list of funding resources, the University of Delaware Institute for Public Administration, with support from DNREC
and National Oceanic and Atmospheric Administration (NOAA), created the Delaware Database for Funding Resilient Communities.
http://www.completecommunitiesde.org/planning/ddfrc/
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3.4.2

3.4.3

o0 Flood Mitigation Assistance Program (FMA): The FMA program aims to reduce or
eliminate claims under the National Flood Insurance Program (NFIP) by providing
funds to communities for measures that reduce or eliminate the long-term risk of flood
damage to NFIP-insured structures. Funding is available for flood hazard mitigation
projects, plan development, and management costs. Sub-applicants, such as local
governments, can submit mitigation planning and project applications to the state,
which would then submit an FMA grant application to FEMA. Eligible applicants are
funded based criteria such as cost-effectiveness of the project.

National Oceanic and Atmospheric Administration (NOAA) — Regional Coastal Resilience
Grant Program. NOAA'’s Regional Coastal Resilience Grant Program supports regional efforts
that strengthen coastal communities’ resiliency to extreme weather events, climate hazards,
and changing ocean conditions. The grant program supports planning and implementing
mitigation and adaptation actions that increase economic and environmental resiliency.
Proposals that demonstrate regional coordination among project stakeholders, leveraging of
resources, and potential economic and environmental benefits for coastal communities will be
most successful. Grants range anywhere from $500,000 to $1 million.

Federal / State Funding

Environmental Protection Agency (EPA), via State Revolving Loan Funds. The Clean Water
State Revolving Fund (CWSRF) and Drinking Water State Revolving Fund (DWSRF)
Programs are federal/state partnerships designed to finance the cost of infrastructure needed
to achieve compliance with the Clean Water Act. Through the State Revolving Funds (SRFs),
states maintain revolving loan funds to provide low-cost financing for a wide range of water
quality infrastructure projects, such as traditional municipal wastewater treatment and
collection systems, nonpoint source program implementation projects, wetlands restoration,
groundwater protection, innovative storm water runoff and estuary management projects,
drinking water treatment and conveyance systems, and source water protection. Funds to
establish or capitalize the SRF programs are provided through EPA grants to the states, along
with state matching funds (equal to 20 percent of federal government grants).

State Funding

Delaware Department of Transportation (DelDOT) — Surface Transportation Block Grant
(STBG) Set-Aside Program. Since 1991, the biggest sources of funding for bicycle and
pedestrian projects have been:

0 Transportation Enhancements (TE) program,

Surface Transportation Program (STP),

Congestion Mitigation and Air Quality (CMAQ) Program,
Recreational Trails Program (RTP), and

Safe Routes to School (SRTS) Program.

o O O O
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e In 2012, Moving Ahead for Progress in the 21st Century (MAP-21) combined the TE, SRTS
and RTP programs into one Transportation Alternatives Program (TAP). In December 2016,
President Obama signed into law the Fixing America's Surface Transportation (FAST) Act.
Under the FAST Act, the STP was renamed the Surface Transportation Block Grant (STBG)
program, and the TAP becomes a set-aside program of this block grant. Walking and bicycling
projects remain an eligible activity for the larger STBG as well as CMAQ and the Highway
Safety Improvement Program (HSIP). DelDOT continues to administer this program, which is
funded by the Federal Highway Administration (FHWA) and provides up to 80 percent of the
proposed project costs to successful applicants.

o DNREC - Resilient Community Partnership. Through the Resilient Community Partnership,
DNREC’s Delaware Coastal Programs partners with one community for one year to initiate
formal resiliency planning, offering direct staff support, policy expertise, technical assistance,
and funding throughout the planning process. Communities are eligible, regardless of where
they are in the resiliency process. Coastal Programs administers up to $75,000 in NOAA funds
for contracted services, such as cost-benefit analyses and engineering designs. Matching
funds are encouraged but not required. Any incorporated municipality or county is eligible for
the partnership; unincorporated communities must acquire county sponsorship before

applying.

3.5 Monitoring and Reporting

It is important to monitor, document and report on the status of DelDOT'’s climate framework
recommendations in support of EO41. The helps DelDOT to highlight successes and to identify areas
that require additional focus, resources and support for planning purposes.

The Climate Framework for Delaware does not recommend a specific method of which to monitor and
report the ongoing status of recommendation activities. However, Executive Order 41 states:

“The Secretary of Natural Resources and Environmental Control shall serve as chair of
(CCoCAR) and, with the cooperation of other state agencies, is responsible for managing
and tracking implementation of this Order.”

It is CCoCAR’s responsibility to check in with state agencies and report the progress of
recommendation activities. The Climate Action in Delaware: 2016 Progress Report is the first of these
updates highlighting activities across Delaware state agencies.

For consistent reporting, DelDOT is advised to assign a Champion for each recommendation to report
on progress, planned activities, and constraints/issues. These reports would be assembled on a
guarterly basis utilizing the format below or similar (see Appendix E for alternative Progress Report
formats).
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CLIMATE CHANGE RECOMMENDATION QUARTERLY PROGRESS REPORT

Point of Contact Division Date
Rec # Recent Progress Planned Activities Constraints/Issues ‘
. . Meeting with DNREC Need experienced GIS
Ex. 1 1 Completed Lidar project
6/8 planner
Continuity of Ops Plan Submit Cont. of Ops
Ex. 2 5 . None
complete Plan for review

Figure 1: A Sample Quarterly Progress Report

In example 1 of the sample report, the completion of the Lidar project that takes inventory of roadways assets, is recorded as recent
progress for Rec. #1. The report points out an upcoming meeting with DNREC as a planned activity and the need for a GIS planner as a
constraint to progress.

Every other Quarterl