Objectives.  The curriculum will communicate information targeted at municipal officials and volunteer municipal board members. The process will present a clear case for the economic incentives for adoption of Low Impact Development strategies. A combination of summary information, detailed resources, and facilitated discussions will aide in guiding decision-makers in the process incorporating LID into “business as usual”.

Through this process, the economic pieces will be identified into a priority list to address: 1. what do we want the public to respond to first,  2. appropriate level—local, regional level, or state, 3. supply the info necessary to make alternative planning decisions. 

The level that drives the jurisdiction determines the type of research that will be conducted. This might include: 1. response to projects at the parcel level (master plan, building codes, zoning, changing regulations), 2. infrastructure (bridges culverts, city level CSOs) 3. protection of open space; 4. LID/BSD, at project level—decision relevant information

Overall, the costs associated with the various activities that might be affected by a hydrologic change needs to be included in the approach and research. These costs include: stream, wetlands and habitat restoration: infrastructure protection and replacement; water treatment costs; tourism; etc. 

Guiding Principles.  The curriculum will provide comprehensive information that relays the climate change and LID relevance in an easily accessible format. The content will include:

1. Focused education on the relationships between watershed health and land use, Low Impact Development strategies, and climate change,

2. Clear articulation of economic benefits such that it can be directly incorporated into the municipal planning process,

3. Educators perform the dual role of educator and facilitator to encourage independent growth and understanding of the materials

4. Curriculum is easily adaptable by educators to meet local needs and issues

Target Audience and Process: Decision makers in municipal planning and budgeting.

Organization of learning process: The project will develop the materials necessary to deliver an effective outreach program. The materials will be publicly available as a “canned” curriculum.  The program will train the outreach specialists in the delivery of the curriculum method.

The Train the Trainer program will be a detailed, day long workshop format presenting information articulating the links between climate change and the use of LID as a tool for community resiliency.  

The canned curriculum will include individually packaged units in a range of formats (e.g. hard copy, fact sheets, DVD, Web based).  The units will include a brief (30 minutes maximum) PowerPoint presentation for use at municipal board meetings.

“Canned Curriculum” and Resource Manual:

A resource manual will be developed in parallel with curriculum presentations and will include detailed information and referenced resources such as: Background science on ecosystem impacts, LID science/land use implications, climate change science, and additional solutions-based case studies. Each chapter will be designed to be accessible as a segment of the whole framework, or as a stand-alone piece. The intent is for educators to be able to easily adapt and deliver the entire training, or pieces of it, as local needs, capacities, and interest dictate.

1. Intro to LID planning:  This section will provide an overview of the LID planning process including:  Relationship between LID, environmental site design, and integrated “healthy ecosystem” protection approaches.  The Chapter will include concepts such as water quality, aquatic habitat, resiliency planning, climate change and how LID addresses and benefits each component.  Materials will be generated from the latest research and informational resources and will include items such as:  summary table classifications of BMPs for water quality/habitat protection, flooding mitigation, ground water recharge, and climate change resiliency. 

i. Environmental site design / integrated “healthy ecosystem” protection approach 

ii. Concepts: Water quality/aquatic habitat, resiliency planning, climate change and how LID addresses each component 
iii. Present summary table classification of BMPS for WQ, flooding, recharge, climate change resiliency, including a Green Rating based on aquatic habitat, flooding, climate change 

iv. Piece on 2008 Annual Report on Integrating Resources for Land and Water Management and other existing literature 

2. Climate Change, an overview: This chapter will provide a foundation of climate change to assist in the overall understanding of the relationships. The chapter will include: data summary and discussion, trends and indices, ecosystem impacts, resiliency, etc

i. The issue (climate change is occurring, basic predictions)

ii. Understanding climate change (factors, impacts)

iii. Addressing the changes, overview (mitigation, adaptation)

iv. Local factors at risk

v. Detailed adaptation (LID, hard/soft engineering)

3. Barriers to implementation:  This chapter will provide an overview of common barriers to the adoption of LID planning and how to address them.  Barriers identified in this draft include: 

i. Educational needs evidenced by lack of familiarity at the municipal level, lack of trained contractors, and absence of local successful examples. Possible counteractions include listing resources, examples, case studies. Lack of local successful examples - The perception is no matter how much research is presented many won’t change until their “neighbor” (in a very broad geographical sense) does it and does it successfully. 

ii. Maintenance & “sabotage” (i.e. residents unknowingly undermining effectiveness of practices after they are installed). Liability related barriers such as perceived risk of new methods, including risk of failure. Possible counteractions include generation of materials detailing available performance information, maintenance, and design reliability data (UNHSC and other sources), case studies, preferably local. 

iii. Cost and financial related barriers: The perception that costs are too high and uneconomical. Possible counteractions include generation of materials detailing upfront costs versus long term, environmental or natural capital cost comparisons, building community resiliency, and mitigation of climate change. Concerns about compatibility with other community needs/goals or existing regulations. Possible counteractions include generation of materials detailing economic development, public safety (responding to fire and other emergencies), snow removal, bike lanes and other alternate transportation goals. 
iv. State Stormwater requirements – may not allow or be too restrictive and require over-engineering; Local ordinances don’t allow/encourage 

4. Cost overview:  This chapter will further detail cost related benefits by identifying installation & maintenance costs associated with conventional versus LID stormwater management. Identifying cost of impacts associated with failure of stormwater management:  aquatic habitat, flooding, climate change. (e.g. infrastructure replacement costs, stream restoration costs, mitigation and water treatment costs in impacted systems). The City of Keene case study will be used to illustrate the process of developing a local cost model. The information presented will include information that is directly transferable to other communities without having to go through similar analyses. The process to do this will be outlined for those interested.

i. Identify installation & maintenance costs associated with conventional vs. LID stormwater management 

ii. Identify costs impact associated with failure of stormwater management:  aquatic habitat, flooding, climate change. (e.g. infrastructure replacement costs, stream restoration costs, mitigation and water treatment costs in impacted systems) 

iii. Present Keene case study - Walk through process of developing local cost model 

a. How to apply climate models

b. Develop and compare convention and LID buildout

c. Compare replacement costs (cost to repair after failure), avoidance cost (cost of implementing upgraded/LID infrastructure prior to failure), and substitution cost (cost of replacing infrastructure as it reaches its design life) 

iv. Attleboro, MA 

v. Reference other case studies (CLIMB; Community clean ups; RI –James Boyd, Narranganset Bay Commission (NBC) CSO pieces; Ed MacMullan and EcoNorthwest 

5. Regulations and Zoning: This chapter will address legislative issues such as developing or amending land use plans, zoning, subdivisions regulations, road standards, and the development of LID specific ordinances. Materials such as case studies documenting local examples of success will be provided.

i. Land use plans 
ii. Zoning 

iii. Subdivisions

iv. Road standards 

v. Case studies/examples 

6. Appendices: Supporting information to be included in reference appendices, and discussed as space allows in each chapter

i. Background Science on 3 Items:

a. Ecosystem impacts 

b. LID science/land use implications

c. Climate change science

ii. Case studies - Solution based

a. Simpsons other work in New England and Europe

b. Portland CSO solution (Tom Lipman), 

c. Philadelphia CSO (David Mamione, CDM)

d. Newmarket, NH

e. UNHSC modeling study

f. Worcester, MA

Financial costs of implementing Phase II, NEIWPCC or Environmental Finance Center

