
Funding and 
Financing 
Strategies for Integrated Hazard 
Mitigation and Water Resource Plans

WEDNESDAY, MAY 27, 2020
BRANDY ESPINOLA

Presenter
Presentation Notes
Thank you Matt for that introduction. And thank you all for attending this webinar: Funding and Financing Strategies for Integrated Hazard Mitigation and Water Resource Plans. As Matt and Savanah mentioned this webinar, which is part of a larger EPA training series, is intended to show how local decision makers can pay for integrated hazard mitigation and water resource projects. 

Whether you manage a small water system, act as your local mitigation planner, or direct a large regional district, the basic principles and strategies discussed in this webinar can address your community’s funding needs in order to move from planning to implementation. 

Our goal will be to introduce you to funding and financing strategies that are likely to apply to most jurisdictions, big or small. And provide examples of how communities have adopted these strategies to protect source water, mitigate flooding, and tackle a number of other local issues. 




BENEFITS OF 
INTEGRATED HAZARD MITIGATION AND 
WATER RESOURCE PLANNING

Community benefits:
• Streamline community 

priorities
• Create support for a 

broader range of actions
• Minimize hazard impacts
• Improve the natural 

environment
• Efficiently address water 

quality mandates
• Increase community 

resilience

Financial benefits: 
• Streamline resource 

allocation
• Coordinate available 

project funding
• Leverage different 

funding sources
• Scale projects
• Potentially shift from 

funding to financing 
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So what exactly is integrated hazard mitigation and water resource planning and why is it beneficial? 

Integrated planning is an approach to planning that provides a comprehensive view of resources and commitments to ensure financial and capital resources are aligned with community priorities. As opposed to a fragmented planning process, which is typical of most communities, integrated planning incorporates elements that are common to multiple planning objectives, in this case hazard mitigation and water management, to align common elements and identify mutual or overlapping activities.

Integrating hazard mitigation and water resource planning comes with a number of community co-benefits: 

It helps reduce confusion and redundancies in community priorities, 
Creates broader range of support since it draws on a larger set of community goals, 
It reduces hazard impacts and addresses water quality mandates, and
Increases overall community resilience. 

Integrated planning also has significant economic benefits: 

Because the plans and strategies are integrated, it helps to streamline resource allocation and coordinates available project funding to accomplish more than one goal. 
It allows communities to leverage different funding sources that may not have been considered for a single-benefit program and increase access to financing options. For example, you might be able to tap into local source water protection grants and federal hazard mitigation technical assistance programs to implement the same project because you have defined the issue as a water quality and mitigation challenge in your integrated plan. 
Scale water and hazard mitigation projects to facilitate access to additional resources, attract large-scale investors, and potentially shift from funding to financing. 
Some utilities are even integrating plans with other communities and partners in the area in order to achieve scale. 
Regional Climate Collaboratives are a great example of this strategy. To address the problems of increasing extreme weather events, communities across the country have started to work together at a regional scale to put in place-coordinated policies across multiple jurisdictions. By moving beyond fragmented planning and development programs, communities can achieve integrated solutions to address climate change while overcoming limited resources and technical capacity needs. 




Identify Issues Set Goals and 
Objectives

Collect Data 
and Evaluate 

Strategies
Propose 
Solutions

Adopt 
Plan

TYPICAL PLANNING 
PROCESS
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We already mentioned that most communities use a generally fragmented planning process that only looks at one general issue at a time. For example, stormwater – drinking water – or community resilience. Independently. 

While there are many models for planning, they all typically break down into five major steps – 
One - Identify issues and existing conditions
Two - Describe your needs and state your planning goals
Three - Collect data and evaluate potential strategies
Four - Develop your plan with recommend solutions, and 
Five - Then adopt the plans after some community comment period

It is not until after a plan is adopted, that we think about implementation including timelines for strategy adoption, project financing, and monitoring and evaluation. That means whenever we talk about project finance and budgeting, it after we have undergone the typical planning process. 
This often times leaves us chasing the money. It is a very common problem. We undergo an elaborate planning process. Have well thought out strategies. But then we cannot implement our solutions because we haven’t thought through the various funding and financing sources. 





Identify Issues Set Goals and 
Objectives

Collect Data 
and Evaluate 

Strategies
Propose 
Solutions

Adopt 
Plan

TYPICAL PLANNING 
PROCESS
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As communities across the Country face increasing costs associated with maintaining safe and clean water, preparing for increased extreme weather events, and managing failing infrastructure systems, we will need to mobilize support and resources around plans that can address these growing concerns comprehensively. Rather than maintaining the typical planning process, where a community develops the plan first and then considers implementation and costs after the fact, it is important that we shift the discussion about financing and funding earlier on in the planning process. This can help us to integrate community goals, leverage project funds, and reduce overall implementation costs. Incorporating funding and financing strategies into integrated planning efforts will enable communities’ to successfully implement projects, build resilience, and respond to potential threats, while maximizing efficiency. 




PLANNING PROCESS
INTEGRATED HAZARD MITIGATION 
AND WATER RESOURCE PLANNING

Identify Issues

• Flooding
• Extreme 

Storms
• Drought
• Extreme Heat

Set Goals and 
Objectives

• Hazard 
Mitigation

• Water Quality
• Water Quantity
• Improve 

Services
• Increase 

Equity

Collect Data 
and Evaluate 

Strategies

• Climate Risks
• Vulnerabilities
• Growth Trends
• Infrastructure 

Solutions

Propose 
Solutions

• Synthesize 
issues

• Define goals
• Recommend 

solutions

Adopt 
Plan

• Public 
Engagement

• Comment 
Period

• Council 
Review
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Integrate Finance 
and Funding into 

Planning Strategies
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If your community has already assessed their climate risks and vulnerabilities and developed an integrated hazard mitigation and water management plan to preserve government services and protect people and property against flooding, extreme storms, drought, and heat; the information in this webinar can help identify opportunities to pay for those proposed strategies and recommendations. But, if your community has not yet completed an integrated hazard mitigation and water management plan; the information in this module can inform your plan development process and enable you to consider what types of funding and financing strategies you may want to integrate early on. 





INCORPORATING FINANCE 
INTO INTEGRATED PLANS
Step 1: Identify costs and develop a budget

• Identify overlapping strategies and interventions
• Consider the types of costs for each planned intervention

• Capital
• Labor
• Operations and maintenance 

• Develop a comprehensive budget and well long-term 
budget projections
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To integrate funding and financing earlier on in the planning process, you will want to identify general costs as part of the data collection process and develop estimated budgets

In-sufficient funding and the lack of a strategic financing plan is often a barrier to implementing the Clean Water Act Section 319 program and integrating nature-based solutions such as green infrastructure and low impact development (GI/LID) into traditional infrastructure projects. However, once your community has identified specific hazard and water resource concerns and developed potential interventions to address these concerns, you can determine cost estimates of specific actions and overlapping strategies. 

Identify overlapping strategies and interventions. 
Consider the types of costs for each planned intervention, including: 
Capital (i.e. equipment, project identification, land acquisition) 
Labor (i.e. new and existing staff, contractors, and other service providers)
Operations and maintenance (i.e. software, supplies, equipment maintenance)
Develop a comprehensive budget for the first year, as well as a long-term budget projection to include inflation and additional contingencies.




INCORPORATING FINANCE 
INTO INTEGRATED PLANS
Step 2: Identify benefits in your plan and conduct a benefit-
cost analysis

• Assess qualitative and quantitative benefits of strategies
• Consider potential funder guidelines for benefit valuation
• Compare future project benefits to implementation costs  
• Consider doing a “total cost benefit analysis”
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Conduct a basic benefit-cost analysis (BCA) to thoroughly evaluate potential strategies prior to proposing solutions. 

Funding will likely depend on the benefits or avoided losses that your community can demonstrate. Understanding the expected outcomes of your integrated hazard mitigation and water resource strategies can help your community prioritize projects with the greatest impact and focus your plan on the implementation of high impact practices. 

Assess the qualitative and quantitative benefits of the proposed implementation strategies 
Review historical loss records, national case studies, and other available data sources 
Include up-to-date climate change projections to accurately account for future risks mitigated by the proposed implementation strategies. 
Attempt to monetize typically unquantified social and environmental benefits
Consider potential funder guidelines for benefit valuation
FEMA benefits are mainly the avoided losses of NFIP-insured structures which are easily quantified and they have very specific guidelines for benefit valuations to generate a numeric BCA value.
Other funding sources, such as EPA grants and loans, do not use formal numeric benefit-cost analysis but have more qualitative requirements for assessing project benefits. 
Compare the future benefits of proposed projects to implementation costs. 
If the BCA is greater than 1.0, the likelihood of securing funding is improved. If the BCA is less than 1.0, it may be advantageous to look at alternatives to increase benefits (such as identify more stakeholders or co-benefits) or reduce costs (such as partially funding the project from another source, or identifying in-kind services to reduce the funds requested). 
If possible, consider doing a “total cost benefit analysis” that attempts to monetize typically unquantified social and environmental costs and benefits; and that estimates costs and benefits over the lifetime of an asset rather than over a specified time period. 




INCORPORATING FINANCE 
INTO INTEGRATED PLANS
Step 3: Prepare and incorporate funding strategy in the plan

• Consider a variety of funding and financing strategies
• Understand how funding sources can, and cannot, be 

combined
• Understand the alternatives available to your community 

for cost share under “2 CFR § 200.306 - Cost sharing or 
matching” and be aware of requirements such as 
documentation of the match.  

• Identify available clearinghouses for your state’s grants 
and loans 

• Identify potential funding gaps
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Develop a basic funding strategy and incorporate it into the plan. 

It is important to identify a wide set of funding and financing mechanisms and determine how to best combine them to cover costs and allow you to prioritize options. A well-defined funding strategy may be required by specific funding sources, and even if it is not required, developing a detailed funding strategy will help match projects with appropriate funding sources and ensure efficient implementation of the integrated hazard mitigation and water resource plan. 

Avoid limiting your options too soon, Consider cost-saving approaches, revenue streams, and innovative strategies. See what is out there and think about a blended portfolio approach that combines multiple sources of funding and financing options to cover the costs. 
Understand how funding sources can, and cannot, be combined. For example, some federal grants are not to be combined with other federal grants to fund a single project, and there are restrictions on what can be used as matching funds. 
Matching funds that are required by many grants can be difficult for small communities to obtain, preventing them from obtaining grants and loans. Understand the alternatives available to your community for cost share under “2 CFR § 200.306 - Cost sharing or matching” and be aware of requirements such as documentation of the match. 
Identify available clearinghouses for your state’s grants and loans. 
Evaluate strategy for any major funding gaps



DEVELOPING A 
BALANCED STRATEGY 
FUNDING AND FINANCE

Financing
• “two-way” acquisition 

of money
• Repayment of 

principal and interest

Funding
• “one-way” financial 

resource
• No repayment
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It is also important to understand what funding and finance options are available to your community.

Funding: are financial resources that do not require repayment (i.e. taxes, fees and grants)

Financing: is the acquisition of money for a program or project that does require repayment of principal and interest. (i.e. loans and bonds). “

To develop a sustainable financing and funding strategy, you will want to consider your desired activities and associated budget needs, existing sources of funding or in-kind support, and your community’s appetite for new revenue programs. 




DEVELOPING A 
BALANCED STRATEGY 
COST REDUCERS AND REVENUE STREAMS

Cost 
Reducers

Revenue 
Streams

• Comprehensive Planning
• Capital Improvement 

Programs
• Procurement Partnerships 

and Resource Sharing
• Public Private Partnerships
• Rebates and Tax Credits
• Regulations and Policy

• Taxes 
• Fees 
• Bonds and Loans
• Grants
• Crowdfunding
• Offsite Crediting Programs
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In the rest of this webinar we will highlight key financing and funding strategies and examples of communities that are successfully utilizing these approaches to implement projects. 

The mechanisms are broken down into two main categories
Cost Reducers: Cost reduction strategies increase a program’s efficiency and reduce its overall costs. While not explicitly sources of funding, these approaches help stretch public funds and leverage outside resources.
Revenue Streams: Revenue streams are mechanisms to generate and access capital for project implementation.

We will also share examples of
Blended Finance approaches which simply refers to the idea of combining multiple finance and funding sources. 

Keep in mind, while you maybe familiar with several of the common financing approaches, this webinar is intended to build a basic understanding of the various strategies so that you can 1) incorporate financing considerations into earlier stages of the planning process and 2) combine and leverage strategy strengths that can help reinforce the implementation of comprehensive plans. Assembling the appropriate mix of cost reduction and funding strategies is highly dependent on a community’s particular needs and characteristics.



COST REDUCERS
Strategies to increase a program’s efficiency and 
reduce its overall costs.
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Cost reduction strategies can increase effectiveness and reduce spending. It is important to think comprehensively and creatively as well as to incorporate multiple objectives and long-term needs when looking for mechanisms to reduce costs. Some cost reducers may require larger initial investment of time and resources but it is important to incorporate the long term savings that they may generate. 




COST REDUCERS
COMPREHENSIVE PLANNING

Benefits

• Helps to identify 
priorities

• Codifies 
community’s long-
term commitment 

• Establishes strategy 
for achieving goals

• Opportunity to 
engage community 
stakeholders

• Coordinates 
departmental efforts

Challenges

• Requires advanced 
coordination and 
commitment from 
leadership

• Does not provide 
direct revenue for 
implementation

• May require state 
enabling legislation

Ideal Use

• Setting broad goals
• Outlining 

commitment to 
integrated hazard 
and water 
management

• Identifying cross 
departmental co-
benefit strategies 
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Comprehensive plans that address growth, land use needs, and the increasing impacts posed by water resource management and extreme natural events can help reduce costs. Comprehensive plans are the mother of all integrated plans and therefore share many of the community and financial benefits discussed earlier in the webinar. Namely, they clarify priorities, establish commitments, recommend integrated strategies, provide a single-point of stakeholder engagement (rather than for each project alone), and facilitates coordination among departments. 

Local governments can use this planning process to explicitly address their hazard mitigation and water resource needs. By incorporating such challenges into the local comprehensive plan, solutions can then be incorporated into integrated long-term plans which will increase cost effectiveness and save unnecessary expenses in future years. 



COST REDUCERS
COMPREHENSIVE PLANNING

• Washington 1990 Growth 
Management Act (GMA) 
• Cities and counties must 

develop a comprehensive 
plan to manage growth

• Land use elements in the 
plan set the direction of 
future growth

• Maryland 1997 Smart Growth 
Legislation
• Focused on incentives 

rather than regulations
• Encourages investment in 

urbanized areas and the 
preservation of open 
space
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Downtown Frederick has benefited from smart growth tools and investments
Source: Preservation Maryland

Source: MRSC
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Two examples of comprehensive planning are in the State of Washington and Maryland. Both of which have a long record of requiring additional integrated elements into their plan. 

In 1990, Washington State established the Growth Management Act which required each city and county within the State to prepare a comprehensive plan that regulate development, conserve natural resources, and guide economic growth. Designating ‘critical areas’ for protection including frequently flooded areas, geologically hazardous areas, and critical aquifer recharge areas.

Maryland’s Smart Growth legislation, enacted in 1997, focused on incentives rather than regulation by targeting state funding to encourage growth and investment in existing urbanized areas while encouraging the preservation of ‘Rural Legacy Areas’. Smart Growth helps to concentrate development and conserve open space in Priority Funding Areas which require sewer and water plans, all of which aim to limit sprawl and reduces impervious surface and pollution from runoff, which helps stormwater systems and water quality.




COST REDUCERS
CAPITAL IMPROVEMENT PROGRAM

Benefits

• Aligns community 
priorities with long-
term capital funding 
plan

• Increases efficiency 
• Overall cost benefits
• Incorporates GI into 

other projects such 
as utilities, schools 
and parks

• Establishes criteria 
for CIP project 
funding that 
prioritizes hazard 
mitigation and water 
resources

Challenges

• Requires more 
coordination and 
collaboration among 
departments

• May require training 
government leaders 
and staff to think 
about integrating 
hazard mitigation into 
other local planning

Ideal Use

• Setting specific 
requirements for 
capital improvements 

• Identifying projects 
with multiple co-
benefits 

• Coordinating project 
outcomes across 
departments 
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A Capital Improvement Program (CIP) identifies and prioritizes a community’s needs for publicly financed physical infrastructure. By coordinating investment projects across multiple priorities, CIPs can help reduce redundancies and increase efficiencies. 

How many of you are involved in a CIP process? 
 
If you are, try to 1) Adopt a “Dig Once” approach and 2) take into consideration the risks of natural hazards, then you can lower the cost of project implementation and ensure your investments are more secure over time. 

For those of you who are not familiar with the term “Dig Once” - it refers to actively incorporating additional benefits to pre-scheduled infrastructure projects. For example, if your community is expected to undergo road maintenance where the ground will need to be excavated, then this presents an opportunity to integrate green infrastructure to address stormwater runoff, change out old drinking water infrastructure, or even possibly lay down new broadband lines. This approach of piggybacking additional benefits on an existing project allows you to leverage existing funding, leads to greater efficiency and overall cost benefits. 

Municipalities could develop CIP evaluation criteria that prioritizes projects that address hazard mitigation and water quality concerns to ensure these considerations are embedded in all future capital projects. 



COST REDUCERS
CAPITAL IMPROVEMENT PROGRAM

• Prince George’s County, MD
• County ordinance incorporates 

environmental site design into road, 
trail, sidewalk, and transit projects to 
ensure that stormwater runoff is 
well-managed and that they are safe 
for all users (Complete Streets)

• In July 2014, Capitol Heights 
became the first of Prince George 
County’s municipalities to officially 
adopt a Complete Streets policy.

• State of Vermont  
• Municipal planning and capital 

improvements will incorporate the 
use of a river corridor tool and a 
road infrastructure tool designed to 
identify sites most vulnerable to 
flood damage
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Green street design for Capitol Heights
Source: Capitol Heights Green Streets Master Plan
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Two examples of CIP

Prince George’s County, Maryland amended its County Code in 2012 with a new ordinance that incorporates green streets and pedestrian safety under the planning for roads and sidewalks. 

The State of Vermont established its Hazard Mitigation Plan in 2018 which will be implemented by collaborative efforts among different state agencies. Among other measures identified in the plan, municipal planning and capital improvements will incorporate the use of a river corridor tool and a road infrastructure tool designed to identify sites most vulnerable to flood damage. 



COST REDUCERS
COOPERATIVE PROCUREMENT AND 
INTER-LOCAL RESOURCE SHARING
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• Minnesota Watershed Districts
• Holistic approach to water 

protection using watersheds 
as planning boundaries

• Watershed districts have 
provided cost-share funding 
to cities, counties and other 
entities for stormwater 
management practices

• Reduced costs for goods or services
• Reduced administrative burden
• Exchange and share resources and 

technical information

Benefits

• Legal compliance concerns when working 
with multiple entities 

• May contradict “Buy local” policies 
• Identifying an appropriate lead
• Aligning procurement values 
• Limits competition

Challenges

• General and reoccurring needs such as 
office supplies, fuel, and technical services

• Aggregating shared service needs and 
purchasing preferences across 
jurisdictions

• Equipment or facility needs shared by 
neighboring jurisdictions

Ideal Use

Planned rain gardens in neighborhood of Rice Creek Watershed District
Source: SE White Bear Retrofit Analysis 

Presenter
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Cooperative procurement and inter-local resource sharing, are tools that local governments can use to reduce time, administrative overhead, and other costs. 

Cooperative purchasing combines the requirements of two or more public entities to leverage the benefits of volume purchases, delivery and supply chain advantages, best practices, and the reduction of administrative time and expenses. Cooperatives can pool demand for a product or service in order to get lower prices from suppliers. For example, several local governments in a watershed could work collectively to collectively hire a contractor to design bioretention areas, benefit from a better negotiating position.

Inter-local service agreements are where the participants agree to share service responsibility or contract with a neighboring government to provide the service to the other jurisdiction. An example of inter-local resource sharing is when several smaller jurisdictions purchase one snow plow which is shared. Similar to cooperative purchasing, inter-local service agreements can increase economies of scale and can help to provide high service levels, optimization of facilities and increased accountability.

Minnesota’s watershed districts have provided cost-share funding to cities, counties and other entities for stormwater management practices The Minnesota Cities Stormwater Coalition was formed to help cities manage their requirements under the Federal MS4 Permit Requirements, rather than have each city hire a consultant of its own.




COST REDUCERS
PUBLIC PRIVATE PARTNERSHIPS

Benefits

• Leverages public 
capital to incentivize 
private investment

• Shared risk between 
public and private 
sector 

• Shared responsibility 
can increase project 
efficiencies

• Potential cost and time 
savings 

Challenges

• Rigorous request for 
proposal process can 
limit opportunities for 
smaller firms

• Requires large-scale 
projects

• Perceived or actual 
loss of public control 

• Long-term deals can 
constrain policymaking 
options for decades

• Requires commitment 
to monitoring and 
evaluation

• Benefits are highly 
speculative 

Ideal Use

• Large-scale 
infrastructure or 
operation and 
maintenance projects

• Project should have 
limited and quantifiable 
risk

• Projects with a realistic 
chance for a positive 
revenue stream

• Projects with well-
defined shared vision of 
what success looks like 

• Projects that are 
complex or require 
innovative technology 
solutions
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While many people think that public–private partnerships are a financing mechanism, they are actually a cost-reducer. The value of a public–private partnership is the ability to bundle together the design, build, financing, operations, and maintenance of an infrastructure asset in a more cost-effective way than the public sector can do it. 
 
A well-structured P3 will have both partners sharing the risks and rewards of the implemented projects. The local government usually maintains ownership over the asset and the private company is responsible for one or more aspects of the project implementation that may include design, financing, construction, operation, or maintenance. The private company receives from the local government a regularly scheduled concession payment, usually funded by a toll, user fee, rate payment or tax revenue. Municipalities are attracted to P3s because they can defer up‐front costs and investors are attracted because of the high level of transparency, investment premiums, and secured repayment streams.
 



COST REDUCERS
PUBLIC PRIVATE PARTNERSHIPS

• Clean Water Partnership, Prince 
George’s County, MD

• CBP3 between Prince George’s 
County MD and Corvias
Solutions

• Designed to address 
investment in stormwater 
management, as well as 
community and workforce 
development 

• Stormwater utility fees fund 
multi-year agreement with 
Corvias Solutions to manage 
the County’s infrastructure 
investments
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Greenbelt Raingarden
Source: The Clean Water Partnership
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In addition to the traditional P3, local jurisdictions may want to explore Community Based Public Private Partnerships (CBP3s) which go beyond the basic requirements of a P3 to include alignment of goals, accountability, transparency, and sustainability. CBP3 are thus uniquely positioned to address environmental community based challenges. 

In 2012 Prince George’s County, Maryland created the Clean Water Partnership (CWP) as a groundbreaking community-based public-private partnership (CBP3) program to meet regulatory requirements by leveraging private-sector resources and promoting operational efficiencies and innovation in design, construction, and maintenance. The county needed to retrofit 15,000 acres of impervious surface area in order to comply with Clean Water Act regulations, but were also interested in investing into communities and building a local workforce capable of maintaining green infrastructure. 

The public-private partnership relies on funding from a stormwater utility, the county provides the oversight and Corvias Solutions is in charge of managing the infrastructure investments, providing ways to streamline costs and improve the efficiency of the investments. 



COST REDUCERS
INCENTIVES - REBATES AND TAX CREDITS

Benefits

• Way to incentivize 
the purchase of 
new technology, 
service, or practice 

• Speaks to 
businesses and 
individuals self-
interest

• More politically 
feasible than 
increasing taxes

• Leverages private 
investment to 
achieve community 
goals 

Challenges

• One-time funds 
related to specific 
purchases

• Typically offsets 
only a portion of the 
cost

• Difficult to 
determine 
additionality

Ideal Use

• Encourage, limit, or 
manage growth

• Promote a specific 
technology or 
practice

• Part of a 
coordinated 
outreach strategy to 
mobilize resident 
action 
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Rebates and tax credits, provide incentives for communities and private property owners to make investments or adopt certain best management practices that benefit the community. By helping people to get part of their money back, in the form of rebates and tax relief of various kinds, local governments can make it easier for residents to spend money on or contribute to environmental projects, both reducing the costs to the jurisdiction and increasing the impact for the community. Projects implemented on private properties can complement those on public lands and reduce the need for larger public investments. 

When designed well, incentive programs can lead to both private investments in best management practices beyond what would have been achieved in the absence of the rebate program, this is known as “additionality”, and to private investment into related best management technologies that are unsubsidized, known as an “acceleration effect”.  



COST REDUCERS
INCENTIVES - REBATES AND TAX CREDITS

• West Chester, PA

• Stream Protection Fee 
• Incentives (credits and rebates) 

for property owners who install 
and maintain stormwater 
management practices on their 
properties 

• Anne Arundel County, MD 

• Stormwater Remediation Fee 
and a Stormwater Property Tax 

• Property owners receive credits 
towards both if they implement 
practices on their properties

• The Community Rating System 
(CRS) of FEMA’s National Flood 
Insurance Program (NFIP)

• Residents obtain increased 
discounts on their flood 
insurance premiums based on 
the increased amount of hazard 
mitigation activities they 
implement
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More and more recently, municipalities have developed rebate programs to incentivize the implementation of water conservation and stormwater management practices. 

The Borough of West Chester in Pennsylvania implemented a Stream Protection Fee in 2016 to partially fund its stormwater management system and comply with regulatory permit requirements. The initial fee is directly proportional to the total impervious surface area of the parcel and discounts of up to 60% of the fee are provided for those that implement green infrastructure practices 

Anne Arundel County, MD has both a Stormwater Remediation Fee and a Stormwater Property Tax to pay for stormwater management practices. Property owners receive credits towards both if they implement practices on their properties to control stormwater runoff 

The Community Rating System (CRS) of FEMA’s National Flood Insurance Program (NFIP) rewards communities that undertake floodplain and watershed management activities that exceed the minimum floodplain management requirements of the NFIP. Residents obtain increased discounts on their flood insurance premiums based on the increased amount of hazard mitigation activities they implement. 



COST REDUCERS
REGULATIONS AND POLICY

Benefits

• Embed goals into 
new projects

• Minimize 
maintenance cost 
to the municipality

• Puts benefit and 
costs onto the 
developer

• Environmental and 
societal benefits 
as a result of 
improvements

Challenges

• Local regulatory 
approach 
preferences

• Maintaining 
updated and 
adaptable 
requirements 

• Staff capacity and 
knowledge

• Public awareness 
and enforcement 

• May require state 
enabling 
legislation

Ideal Use

• Encourage, limit, 
or manage growth

• Require specific 
standards

• Engage private 
sector 
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The Final cost reducer we will cover today are regulations and policies. Policies can be adopted by local jurisdictions to formalize the community’s hazard mitigation and water management goals, reduce the capital costs of implementing integrated hazard mitigation plans, and encourage private sector investment in the community. Updating codes, instituting “dig-once” policies, and streamlining permitting processes can help advance a community’s goals without significant investment of public dollars, and they can even provide a funding stream in the form of enforcement fines, mitigation payments and in-lieu-of payments. 

Incorporating updated standards and having local codes that require or allow developers to minimize impervious cover, conserve natural areas and use runoff reduction practices to manage stormwater runoff, can help reduce construction costs, leverage private investment for implementing projects with a public benefit, and ensure more resilient communities.




COST REDUCERS
REGULATIONS AND POLICY
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• Montgomery County, MD
• 2014 Tree Canopy Law - Permit applicants must satisfy 

mitigation requirements based on the area within the limits 
of disturbance

• Planting trees on the property OR
• Paying fee-in-lieu into a dedicated account. 

• 2014 Roadside Tree Protection Law - Permit applicants 
must have an approved plan to protect critical root zones 
of roadside trees and, if a tree is removed 

• Plant one replacement roadside tree at or near the 
location of the removed tree AND 

• Pay for two additional roadside trees.

Presenter
Presentation Notes
In 2014, both the Tree Canopy Law and the county’s Roadside Tree Protection Law went into effect in Montgomery County. Both of these laws establish sediment control permit requirements which require limiting disturbance by planting trees or paying fee-in-lieu into a dedicated account. 
 
As of fiscal year 2018, mitigation fees paid because of the Tree Canopy Law totaled approximately $2.2 million. These fees are dedicated funds for purchasing, installing, and establishing shade trees to enhance shade and canopy, including on private property, multifamily and homeowner association properties, businesses, and schools. DEP staffs Tree Montgomery, the planting program funded through the Tree Canopy Law. Tree Montgomery staff meet with eligible property owners to select species and location for shade trees. A contractor completes all planting work, and Tree Montgomery staff inspect each tree after planting. By the end of fiscal year 2018, Tree Montgomery had planted more than 2,100 shade trees.  



REVENUE 
STREAMS
Mechanisms to generate and access capital for 
project implementation.
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Revenue streams are mechanisms to generate and access capital for project implementation.

In general, local jurisdictions rely on two methods of funding or financing infrastructure: pay-as-you-go (cash) and pay-as-you-use (debt). A local jurisdiction’s size, geography, land use, legal framework, coverage of government services, and citizens' preferences can all influence its revenue structure. 



REVENUE STREAMS
TAXES, ASSESSMENTS, AND 
SPECIAL DISTRICTS 
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• General Funds
• New taxes or special 

assessments
• Enterprise funds

• Tax Increment Financing 
Districts or Special 
Improvement Districts

• Taxes are consistent from year-to-
year and use an existing funding 
system

• Taxes can be earmarked for a 
specific service provided

Benefits

• Taxes can be unpopular and revenue 
generated is typically not allocated to 
a specific cause

• Some general taxes may impose a 
larger cost burden on low-income 
people

Challenges

• Operations and Maintenance
• On-going programs
• Small infrastructure projects
• Limited access to debt 

Ideal Use

Presenter
Presentation Notes
General funds are typically the main source of income for municipal governments and generally come from property, income and sales taxes. Competing local priorities make it difficult to rely on general funds leading to unstable resource allocation in many cases. In addition, hazard mitigation and water management costs have been increasing at a higher pace than general funds and relying exclusively on these will most likely prove insufficient.

More reliable taxes might include 
Selective sales taxes, such as those levied on the sale of commodities and services, 
Special assessment taxes are local-level taxes imposed on residents in order to fund an infrastructure or other project that will improve the community.  And should be linked to the cost of providing the service or infrastructure and applied uniformly to all beneficiaries. 
Tax Increment Financing Districts (in which the costs of improvements are paid back by future tax increases), or Landscape and Lighting Assessment Districts. 
Special Improvement Districts in which members of the group are assessed fees in order to pay for desired benefits, including green space and trees.

In general, taxes are unpopular and given the current economic climate are likely unlikely to garner public buy in. 



REVENUE STREAMS
TAXES, ASSESSMENTS, AND 
SPECIAL DISTRICTS

• Fairfax County, VA
• Implemented a stormwater tax in 2010 which assessed 1 cent 

per $100 of property value on properties within a designated 
assessment district 

• The tax is currently assessed at 3.25 cents per $100 of assessed 
real estate value

24Restored streambed in Fairfax Co
Source: Fairfax Co Govt

Presenter
Presentation Notes
Fairfax County, Virginia, more stringent regulatory requirements and essential reinvestment in the county's aging infrastructure resulted in the need to establish a funding mechanism that was independent of the general fund.

So in 2010 they implemented a stormwater tax which is currently assessed at 3.25 cents per $100 of assessed real estate value . 





REVENUE STREAMS
FEES
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• Permit Fees
• Utility Fees
• Impact Fees
• Fee In-lieu

• Fees are allocated to a specific 
service provided

• Fees are often easier to adopt 
than taxes

• Can help support projects with on-
going maintenance needs

Benefits

• Fees may not generate sufficient 
funds and require administrative 
capacity for assessing and 
collecting

Challenges

• Discrete use case
• Project provides a direct 

community service

Ideal Use

Presenter
Presentation Notes
Fees differ from taxes in that they are assessed in order to recover some of the cost of providing a service to a beneficiary, rather than simply raising revenue for general funds or dis-incentivizing undesired activities. Using dedicated fees is preferable because it avoids competing with other programs and needs that compete for general funds. Local governments can levy fees for a variety or reasons. Ideally, in order to be better accepted, fees should be linked directly to the cost of providing the service and used exclusively for that service, as well as applied uniformly and fairly to all beneficiaries. 

Permit Fees are fees assessed by local governments to raise revenue directly from any proposed development or construction that may worsen stormwater impacts. 
Drinking water utility fees are a common example of a utility fee. The challenging part of utility fees is establishing a price that covers utility costs while still maintaining equity. 
Impact Fees are traditionally one-time charges to developers used to pay for improvements to services and amenities necessary to serve new development. These fees have the potential to take into consideration projected environmental impacts due to development and can be used, in part, to mitigate such impacts, for example by incorporating green infrastructure. 
Fee In-Lieu is a fee that a developer or other person/entity must pay, in order to compensate for the environmental impact a development project may have. 




REVENUE STREAMS
FEES

26

• Northhampton, MA
• Stormwater and Flood 

Control Utility in 2014 
supported by a new fee 

• Fee is based on average 
runoff for single-family, two-
family and three-family 
homes

• Missouri
• Funds stream restoration 

projects with a mitigation 
requirement for developers 
that impact streams

Source:  Northampton Gov

Presenter
Presentation Notes
Northampton, Mass. established a Stormwater and Flood Control Utility in 2014 supported by a controversial new fee which provides a rare example of a new funding stream to support integrated stormwater and resilience efforts at a smaller municipal scale. Instead of calculating the fee based on the amount of impervious surface for each property, the average runoff for single-family, two-family and three-family homes was determined and fees were based on those averages.

Missouri’s funds stream restoration projects with a mitigation requirement for developers that impact streams. Mitigation may include paying into fee in lieu. This is sometimes used for stormwater management programs – if there is a retention requirement, at times it can be met by paying fee in-lieu for an increased amount of stormwater storage and infiltration offsite.



REVENUE STREAMS
DEBT- BONDS AND LOANS
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• Bonds
• Municipal 
• Green 
• Impact

• State Revolving Funds

• Can support large-scale shovel-ready projects
• Provides a steady funding stream over time 

that can help smooth out expenses and create 
a more predictable cash flow

• Low-interest financing
• Allows you to save time and build capital 

projects sooner by borrowing up-front

Benefits

• Requires full repayment plus interest
• May require voter approval
• Contingent on credit record 
• Limited in scope, typically on suitable for 

large-scale shovel-ready infrastructure 
projects

• Can require capacity for meeting reporting 
requirements

• Increased risk as future revenues may change

Challenges

• Large-Scale Shovel-Ready Projects 
• Infrastructure Projects With A Revenue Stream
• Municipalities with Good Credit

Ideal Use

Presenter
Presentation Notes
Debt, either through bonds or loans, is another source of capital for local jurisdictions. Bonds and loans are debt-financing, used to borrow money to finance a specific project and spread the repayment over time. There are differing attitudes over whether to use a “pay-as-you-use” strategy (issuing debt and paying off the debt over the project’s lifetime) because debt increases the total cost of the asset through interest payments, but it also allows you to save time and build capital projects sooner by borrowing up-front, and spreading out payments over a long time helps smooth out expenses and create a more predictable cash flow. 

Green Bonds (or Climate Bonds) are bonds whose proceeds are earmarked specifically for green projects and can be issued as general obligation or revenue bonds and are backed by the taxing authority of the community or a state. 

While green bonds do not necessarily represent an additional financing benefit to the community, they signal to the public that the community is committed to environmental improvements and can attract investors who are looking to invest in projects that provide positive environmental and social impacts

Environmental Impact Bonds (EIB) are another instrument for financing large projects that pay returns based on outcomes, they are a form of pay-for-success debt financing. In other words, investors can only collect a return on their investment if the project proves to be successful. They have an additional “performance payment” made to investors if projects achieve greater-than-expected performance.




REVENUE STREAMS
DEBT – BONDS AND LOANS

• California Infrastructure and 
Economic Development 
Bank (2019)
• $83.9 Million in Green 

Bonds
• Financial assistance to 8 

local governments for safe 
drinking water projects

• Virginia Clean Water State 
Revolving Loan Fund (2019)
• $20 million in funding 
• Purchase and protection 

of 22,856 acres in 
Southwest Virginia 
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Presenter
Presentation Notes
In April 2019, the California Infrastructure and Economic Development Bank (IBank) issued $83.9 million in Green Bonds for the Drinking Water State Revolving Fund (DWSRF) Program.
Program provides low-cost financing for planning, design, construction and implementation of critical drinking water infrastructure improvements necessary to mitigate drinking water risks to human health throughout the State. 

https://www.sonomacountygazette.com/sonoma-county-news/sale-of-83-9-million-in-green-bonds-for-drinking-water


The Virginia CWSRF provided over $20 million in funding for the Cumberland Forest Project. The Virginia Department of Environmental Quality, which houses the state’s Clean Water Revolving Loan Fund program, partnered with the Virginia Department of Forestry and The Nature Conservancy to purchase and permanently protect 22,856 acres in Southwest Virginia. This is the largest open space easement ever recorded in Virginia.




REVENUE STREAMS
GRANTS
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• Federal
• State
• Regional
• Local 
• Foundations

• Private
• Nonprofit
• Community

• Does not require repayment
• Widely available for various projects

Benefits

• Competitive and limited in availability
• Often project specific and time-

constrained
• Can require match and capacity for 

meeting reporting requirements

Challenges

• Discrete mid-to-small projects
• Pilot projects
• As part of a larger capital stack
• Outreach and education projects

Ideal Use

Presenter
Presentation Notes
Grants are non-repayable funds that are disbursed or gifted by one party to another and are usually used to fund specific programs or projects . The process of winning a grant can be quite competitive and time consuming and usually requires writing proposals, following strict specific guidelines, which are then evaluated by the funding agency. Funds for grants can come both from the public and private sectors. Grants from the public sector include federal, state and publicly funded agencies; while grants from the private sector include foundations, non-profits , and private for-profit companies.
Federal, State, Local, Foundations – Community, Private, Regional




REVENUE STREAMS
GRANTS

30Attributes of Federal Funding and Technical Assistance Sources

Presenter
Presentation Notes
Environmental and Energy Study Institute
Federal Resources for Nature-Based Solutions to Climate Change (February 2020)

This fact sheet provides a survey of federal funding and technical assistance available to help state and local governments and agencies, tribes, non-governmental organizations, universities, and individuals implement nature-based solutions for climate resilience.

* Many of these sources of federal support allow communities to develop projects which draw on the multiple, interrelated benefits of nature-based solutions. This fact sheet also identifies the types and attributes of projects the programs support. 

https://www.eesi.org/files/FactSheet_Nature-Based_Solutions_Funding.pdf


REVENUE STREAMS
CROWDFUNDING
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Benefits

• Does not require 
repayment

• Appropriate for 
pilot projects or 
test concepts

• Promotes civic 
engagement and 
raises awareness

• Can be used as 
match

Challenges

• Requires capacity 
to develop and 
manage an 
effective campaign

• Can be unpopular 
if government 
already collects 
taxes or fees 
associated with 
project goal

• Raises only small 
amounts of funds

Ideal Use

• Matching funds
• Projects with a 

strong community 
outreach 
component

• Small discrete 
projects

Presenter
Presentation Notes
Another form of philanthropic revenue is crowdfunding. 

In recent years, crowdfunding or civic crowdfunding has made an appearance as a means to raise cash for programs that focus on the common good. Campaigns are typically launched for projects that don’t require a substantial amount of funds (typically aiming to raise between $5,000 and $30,000. The chief advantage of crowdfunding is raising awareness and public support for projects, but funds can also be used as match for larger grants. Crowdfunding may be most appropriate for pilot projects designed to test concepts before making substantial public investments



REVENUE STREAMS
CROWDFUNDING

• Ioby (in your back yard), CT
• Ioby crowdfunding platform 

(ioby.org) helps connect 
local leaders with support 
and funding from their 
communities 

• Sustainable CT and ioby are 
partnering to offer the 
Sustainable CT Community 
Match Fund as a flexible 
funding mechanism for 
sustainability projects in 
Connecticut
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Source: Sustainable Connecticut

Presenter
Presentation Notes
Ioby crowdfunding platform (ioby.org) helps connect local leaders with support and funding from their communities 
Sustainable CT is a voluntary certification program that supports and recognizes thriving and resilient  Connecticut municipalities.
Is using partnering with ioby to offer a Community Match Fund as a flexible funding mechanism for sustainability projects in Connecticut




REVENUE STREAMS
OFFSITE CREDITING PROGRAMS
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• Minneapolis, MN

• Capitol Region Watershed District 
allows developers to purchase or 
sell credits for ongoing projects 

• Developers in fully developed 
downtown areas purchase credits 
that contribute to green 
infrastructure projects in other less 
developed locations

• Saw Mill Creek Watershed, NYC

• The restoration of Saw Mill Creek 
watershed  and wetlands was 
determined as a priority in the 
aftermath of Hurricane Sandy.

• Restoration is funded by the 
purchase of credits by developers 
whose projects have environmental 
impacts on the city waterfront.  

Rendering of Saw Mill Creek wetland in the future
Source: Waterfront Alliance

Minneapolis rain garden maintenance
Source: Capitol Region Watershed District

Presenter
Presentation Notes
We have offsite credit programs, or mitigation banking, as a revenue stream. Although it sort of sits on its own. 
Mitigation banking compensates for ecological loss resulting from off site development activities. Following the completion of the project, credits are generated and then purchased by permittees to compensate for impacts associated with projects in other sites. A mitigation bank can be created by a government agency, corporation or nonprofit organization and mitigation projects can be sited on public or private lands. 

Following the mitigation banking system, some state and local governments have begun to develop off-site stormwater crediting programs as alternative mechanisms to implement on-site stormwater management practices. Local governments and water districts can invest in green infrastructure projects that provide stormwater management services and generate mitigation credits. These approaches can facilitate sustainable stormwater control projects, increasing capacity to capture, treat, and reuse stormwater; enhance flood control functions; or achieve other public objectives 

So it is sort of like an in-lieu of fee except rather than payments being put into a fund, they are going to purchase a mitigation strategy in a different location. 

Examples
In Minneapolis, the Capitol Region Watershed District allows companies to purchase and sell credits for ongoing projects, especially related to green infrastructure. The crediting system is designed for areas where it is difficult for new development to implement stormwater systems, like in developed downtowns. This credits banking system fits here because most of the district is fully developed. Developers there can purchase credits that contribute to projects in other locations. In less developed areas, companies can volunteer new green infrastructure (as one project example) that reduces their own municipal stormwater fees and is paid for in part with credits purchased through the Capitol Region Watershed District. 



BLENDED 
FINANCE
Case studies of combining multiple finance and 
funding sources.
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Presenter
Presentation Notes
Blended finance simply refers to the idea of combining multiple finance and funding sources. Having a diverse funding portfolio can help ensure the implementation of projects.




BRIAR CREEK BUYOUT AND 
FLOODPLAIN RESTORATION
CHARLOTTE, NORTH CAROLINA

Problem 
• Two apartment complexes 

experienced four devastating 
flooding events between 1995 and 
2008

• Future flood damages would be 
400% higher than the cost of a 
buy out

• Needed to address non-point 
source pollution

Solution
• Mecklenburg County purchased 

and demolished apartments 
• The floodplain and stream 

channels were restored
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Chantilly Ecological Sanctuary conceptual design 
(Photo source: City of Charlotte)

Presenter
Presentation Notes
Background 
In the City of Charlotte, North Carolina housing and commercial buildings were built in floodplains. 
They have experienced repeated flooding losses so the Mecklenburg County’s Storm Water Services division started to buy and tear down those properties that were most vulnerable to flooding. To date, the county has used $67 million in federal and local money to buy more than 400 residential and commercial lots in flood-prone areas. The county has been working to restore these floodplains and incorporated them into its greenway system.
  
The Solution
Between 2008 and 2011 they purchased and tore down the high-risk apartments, restored the floodplain and stream channels, and constructed water quality enhancements. The project area is now the Chantilly Ecological Sanctuary, comprising 24 acres, and home to thriving ecosystems. 



BRIAR CREEK BUYOUT AND 
FLOODPLAIN RESTORATION
CHARLOTTE, NORTH CAROLINA
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Total buyout cost $14.3 million = 
$9.7 (land purchase) + $4.6 (tenant relocation/demolition) 

FEMA Pre-Disaster Mitigation Grant $8.9 million 62%
Charlotte-Mecklenburg Storm Water Services $5.4 million 38% 

Total floodplain restoration cost (stream, pond and wetland) = 
$4.55 million

City Stormwater Utility Fees $450,000 10%
City PCSO mitigation fees (fee-in-lieu) $2.1 million 46%
County Utility Fees $1.9 million 42%
NC Dept of Environment & Natural Resources 319 
grant

$100,000 2%

Presenter
Presentation Notes
So you can see here that they utilized a number of funding sources

Including Federal and State grants, utility fees, and fee-in-lieu of funds. 

The City and County Utility Fees are paid by the feepayers based on impervious area on their property. The City’s Post Construction Stormwater Ordinances (PCSO) established a mitigation fee to be paid by developers who utilize the option to pay-in-lieu of providing onsite stormwater management.
 




BEE BRANCH WATERSHED 
FLOOD MITIGATION CITY OF 
DUBUQUE IOWA

Problem
• Community hit five times by flash floods between 1999 and 2010. 
• 1,150 homes and business of the Bee Branch watershed were identified 

as especially vulnerable to severe flooding. 
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Bee Branch Restored floodplain 
(Photo source: City of Dubuque)

Solution
• 2001 drainage basin master plan
• 2003 a citizen advisory committee 
• Two phase open channel restoration project 

• 2011 - Lower Bee Branch 
• large expanse of open water that wraps 

around a former industrial site, which 
will be privately redeveloped as a retail 
center, a multiuse hike/bike trail and a 
system of floating vegetated islands 
made of recycled plastic

• 2017 - Upper Bee Branch Creek 
• 1,938-foot long creek and floodplain, a 

multi-use trail system, a play area, 
scenic overlooks, gardens and an 
outdoor amphitheater

Presenter
Presentation Notes
Background
Residences of the Bee Branch watershed in Dubuque, Iowa were found to be especially vulnerable to flooding. This watershed area includes the city’s most developed areas where over 50% of Dubuque residents either live or work. The watershed encompasses historic neighborhoods offering some of the community’s most affordable workforce housing.

The Problem at Bee Branch 
In eleven years, the area had been hit by five flash floods and 1,150 homes and business were identified as especially vulnerable to severe flooding. 
By 2003 a citizen advisory committee was set up to determine the best solution for the watershed: an open waterway or an underground sewer were considered as possible options.  They decided to create an open channel solution and a consulting firm was hired to design the project.

Restoration was planned in two phases. The Lower Bee Branch section was completed in 2011 and includes a large expanse of open water that wraps around a former industrial site, which will be privately redeveloped as a retail center. The Upper Bee Branch Creek Restoration Project was completed in July 2017 and is designed to take on storm water during rain events and move it safely through the area without flooding adjacent properties. It features a 1,938-foot long creek and floodplain, a multi-use trail system, a play area, scenic overlooks, gardens and an outdoor amphitheater.




BEE BRANCH WATERSHED 
FLOOD MITIGATION CITY OF 
DUBUQUE IOWA

Total Cost = $219 million
Funded and financed = $161 million 

Federal and State Funds $52.9 million
State Sales Tax Increment Financing $98.5 million
CW SRF (interest payment reallocation) $9.4 million
Private Donations (America’s River III) $165,000
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Federal and State Funds Breakdown Amount funded
U.S. Dept. of Transport. Investment Generating Economic Recovery (TIGER) Grant $5.60 mill
I-Jobs II Grant $3.96 mill
River Enhancement Community Attraction and Tourism (RECAT) Grant $2.25 mill
U.S. Department of Transportation National Scenic Byways Grant $1.00 mill
State Recreational Trail Grant $100,000
U.S. Economic Development Administration Disaster Relief Opportunity Grant $1.22 mill
Dubuque Metropolitan Area Transportation Study (DMATS) $940,000
U.S. EPA Clean Water State Revolving Fund (SRF) Green Project $5.90 mill
HUD National Disaster Resilience Competition (NDRC) - $31.50 mill
U.S. Environmental Protection Agency (EPA) Brownfield Cleanup Grants $400,000

Presenter
Presentation Notes
Funding Sources
The project’s total costs are $219. To date, the City has received $161 million to help fund and finance the project, including $52.1 million of federal and state funds, $98.5 million in the form of state sales tax increment financing spread over 20 years. Additionally, the Clean Water State Revolving Fund's Sponsored Projects Program allowed the City to reallocate $9.4 million, that was to be paid in interest for another project, to instead be used to construct more than 70 green alleys in the Bee Branch Watershed.  Finally, private donations of $165,000 were raised through the America’s River III campaign to plant trees and build amenities along the watershed.  Increments in the city’s stormwater utility fees are contributing to fund additional costs of the project.




STATEWIDE HAZARD 
MITIGATION EFFORT
VERMONT

Problem
• Hurricane Irene in 2011
Solution
• 2012 started a buyout effort to 

purchase flood damaged and flood 
vulnerable 

• acquire and demolish close to 
160 flood-vulnerable properties 
and complete approximately 70 
infrastructure improvement 
projects

• 2019 Vermont State Hazard 
Mitigation Plan (SHMP) that 
emphasizes floodplain restoration.

• Conserve critical areas and 
watershed functions so water 
can spread out to low-lying 
areas after heavy rainfall events
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Greenway Trail Bridge in Cambridge, VT

(Photo source: Seth Jensen, LCPC featured in the 
Vermont State Hazard Mitigation Plan – 2018)

Presenter
Presentation Notes
Vermont – Hazard Mitigation Statewide Effort
Following tropical storm Irene’s destructive path through the State in 2011, Vermont Emergency Management became proactive in managing natural hazards. The State not only started a buyout effort to purchase flood damaged and flood vulnerable properties in 2012, but more recently also started a mitigation initiative that address vulnerability in a more comprehensive way by restoring streams and floodplains.  Floodplain restoration will conserve critical areas and watershed functions so water can spread out to low-lying areas after heavy rainfall events, which will benefit not only the natural system, but also reduce vulnerability of buildings and infrastructure that would otherwise be in harm’s way.  The priority actions were established in the 2019 Vermont State Hazard Mitigation Plan (SHMP) by a steering committee comprised of multiple stakeholders from across state agencies and non-profit organizations.

Since 2012, The state has been able to acquire and demolish close to 160 flood-vulnerable properties and complete approximately 70 infrastructure improvement projects.  FEMA has funded 75% of most of these buyouts and the rest has come from different federal and state programs



STATEWIDE HAZARD 
MITIGATION EFFORT
VERMONT
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Cost Reducers :
• Community planning integrates hazard mitigation and 

water resource management
• Development regulations
• Incentivizing and promoting residential participation

Revenue Streams 
• Federal and state programs, to include FEMA, Vermont 

Housing Conservation Board, Vermont’s Ecosystem 
Restoration Grant Program, and more.  

• Emergency Relief and Assistance Fund

FEMA $20 million (since 2012)
HUD’s Community Development Block Grants $7 million
Vermont’s Housing and Conservation Board $2+ million 

Presenter
Presentation Notes
Cost Reducers :
Municipal bylaws to prevent development in flood prone areas, alleviating the need for future buyouts
Leveraging land where the flood-vulnerable or flood-damaged structures used to be located for conservation
State-developed website, Flood Ready, provides information and resources for communities to plan and implement mitigation projects, including information on funding sources (https://floodready.vermont.gov/find_funding)
Revenue Streams 
Federal and state programs, to include FEMA, Vermont Housing Conservation Board, Vermont’s Ecosystem Restoration Grant Program, and more.  
Emergency Relief and Assistance Fund - incentive program to determine the State-based match for municipalities following a declared disaster to repair damaged public infrastructure and to reward communities that have taken mitigation measures.  Communities are eligible to receive as much as 17.5 percent of the costs from the state if they have taken significant flood mitigation measures. 

FEMA has funded 75% of most of these buyouts and the rest has come from different federal and state programs.



SLIGO CREEK WATERSHED
MONTGOMERY COUNTY, MD

Problem
• Uncontrolled stormwater from high density 

commercial and residential areas was 
eroding stream banks.

• 2000 study declared Sligo Creek 
biologically impaired

Solution 
• Five phase regional effort between 1989 

and 2007 included: 
• improving existing detention wet 

ponds and constructing new ones
• restoring forest, stream and wetland 

habitats
• installing low impact development 

stormwater management
• implementing vegetated controlled 

practices and re-introducing native 
fish
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Restoration site in Sligo Creek 
(Photo source: Erin McArdle)

Presenter
Presentation Notes
Background
Montgomery County, with a population of approximately one million people, is the most populous county in the state of Maryland, and a northern suburb of Washington DC.  The Sligo Creek subwatershed encompasses 11.1 square miles of highly developed land in the County. Sligo Creek is one of 14 tributaries to the Anacostia River, which flows into the Potomac River, one of the major tributaries of the Chesapeake Bay. The Anacostia River, one of the most urbanized and polluted rivers in the country by the late 1800s, became the focus of large-scale restoration efforts in the 1980s. 

The Problem
Sligo Creek’s watershed has been dramatically modified by high density commercial and residential areas developed before today's environmental standards for stream valley protection and stormwater management, uncontrolled stormwater was eroding remaining stream banks.  In 2000, a study of the health of Sligo Creek declared it biologically impaired after only four species of fish, all tolerant to high levels of pollution, were present in the creek.  

The Solution
In order to restore stream health, efforts were initiated to control urban runoff and restore habitat areas along the stream.   Montgomery County efforts begun in 1989 and have continued to present day.  The creek restoration has also been part of the joint regional efforts to restore the Anacostia Watershed undertaken by Montgomery County, Maryland Department of the Environment, Maryland National Park and Planning Commission, Washington Metropolitan Council of Governments, Interstate Commission on the Potomac River Basin, U.S. Army Corps of Engineers and U.S. Environmental Protection Agency.  
The regional efforts which were completed in five different phases between 1989 and 2007 included improving existing detention wet ponds and constructing new ones; restoring forest, stream and wetland habitats; installing low impact development stormwater management; implementing vegetated controlled practices and re-introducing native fish.  These practices have led to a 41 percent reduction in peak flow discharge in the upper watershed; improvements in water quality and in streambed and bank stability; improvements in-stream habitat; and recovery of macroinvertebrate and fish populations, with 14 species of fish present currently.
Restoration of Sligo Creek has continued to date.  Montgomery county has implemented multiple projects both through its Department of Parks and its Department of Environmental Protection. Efforts have included stream restorations, installing retrofits along the stream’s parkway and planting trees in the park.  Other authorities involved in stream restorations have included the City of Takoma Park, the Metropolitan Washington Council of Governments and the Washington Suburban Sanitary Commission.




SLIGO CREEK WATERSHED
MONTGOMERY COUNTY, MD

$3 million (excluding monitoring costs) were invested in the upper 
Sligo Creek restoration effort

Montgomery County capital budget $1.8 million 
Maryland Department of Environment’s Small Creeks 
and Estuaries Reserve cost share program

$1 million 

U.S. Army Corps of Engineers $256,000 
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Presenter
Presentation Notes
Funding Sources 
In the 1989-2007 restoration efforts completed in five separate phases, approximately $3 million (excluding monitoring costs) were invested in the upper Sligo Creek restoration effort, including $1.8 million from the Montgomery County capital budget, $1 million from the MDE’s Small Creeks and Estuaries Reserve cost share program, and $256,000 from the U.S. Army Corps of Engineers.




CONCLUSION
• Consider funding options early in the planning process
• Diversify funding options by adopting integrated planning 

efforts
• Establish a portfolio of viable implementation projects.
• Evaluate and prioritize funding options
• Reduce costs by aligning efforts to avoid duplicating 

projects, integrating projects into the annual budgeting 
process, sharing resources and technical services across 
jurisdictions, leveraging private partners, offering incentives, 
and adopting strategic policy goals

• Identify funding and financing options that are available in 
your community

• Develop a blended finance strategy by mixing various 
funding and finance strategies to implement projects
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Presenter
Presentation Notes
In this webinar, we discussed the benefits of integrated hazard mitigation and water resource planning, we articulated the difference between financing and funding, outlined a number of cost reducers and revenue streams, and explored examples of how those strategies have been effectively used to pay for project implementation. 

There is no simple single solution to funding and financing municipalities’ efforts to address water resource management problems and to reduce the risks of natural hazards. But by looking at these problems in a holistic way and integrating plans, communities can potentially reduce their costs of dealing with these challenges and increase the chances of accessing new sources of funding. 
 
Remember early on in the planning process, look for ways to reduce costs, explore opportunities to work with adjacent municipalities and/or bring in the private sector to provide services in a more efficient way. 

Remain flexible and assess a variety of funding and financing sources to determine which ones may be accessible and worth implementing given the realities of your particular municipality. Work to identify potential sources of revenue early on in the planning process and understand if there are ways to combine multiple sources. 
 
Lastly, prioritize projects in order of urgency, and funding potential, in order to jump start hazard mitigation efforts and get communities working in the right direction towards solving your water management and hazard mitigation challenges. 
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