A.  Cover Sheet
1.   Project title: 

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Puyallup, WSU Extension & Stewardship Partners: Quantifying the Impact of Real World Rain Gardens and Bioretention across Puget Sound and Identifying Key Factors for Success/Failure

2.   Effectiveness study question answered (see Appendix A):

Effectiveness study questions (from Appendix A) answered/addressed:
· Low Impact Development (LID): Flow and pollutant reduction benefits to receiving waters:
· How can we avoid failures?
· How do we best ensure that LIDs are not only properly designed but also properly constructed/installed?
· How do you do cost-effective testing for single family infiltration?
· LID: long-term performance
· What type and frequency of maintenance is needed to ensure the longevity and long-term performance of bioretention facilities? How does maintenance affect function? Is maintenance as critical to function as it is for traditional BMPs? Where is minimal maintenance of LID installations recommended?
· Consider a visual inspection and paper approach to this study, rather than measuring. 
· Retrofits: Water quality and habitat benefits of retrofit efforts

	

3.   Local government (or other IAA eligible lead entity)
City of Puyallup
4.   Tax ID number
91 600 1274
5.   Staff/project manager and contact information (phone and email)
Aaron Clark (Stewardship Partners): 206-292-9875, ac@stewardshippartners.org
Joy Rodriguez (City of Puyallup): (253) 841-5549, JRodriguez@ci.puyallup.wa.us
6.   Certification and signature 
(See attached PDF)



B.  Abstract:
	
Rain Gardens along with larger-scale bioretention facilities are considered to be the most cost-effective tools in the Low Impact Development (LID) toolbox and are being implemented at an accelerating rate. We will develop a rain garden and bioretention assessment protocol that prioritizes ease of implementation, repeatability across large geographic scales and multiple implementers, and scientific rigor. Working with a team of academic and on-the-ground experts with extensive experience in rain garden functions and failures as well as scientific methods, we will focus on measures that provide useful adaptive management guidance as well as scientifically rigorous, quantitative analysis. This project will establish the basis for a long-term, large-scale monitoring methodology as well as baseline analyses of functions and guidance for where to invest resources for maximum improvement of stormwater management programs. We will collect and quantify data on multiple effectiveness metrics, installation methods, and maintenance practices. The targeted effectiveness metrics are volume control, infiltration capacity, bypass/overflow frequency, plant viability and whether or not the installation is still collecting runoff. Deliverables will be an optimized, streamlined protocol, a quantitative baseline rain garden/ bioretention effectiveness report based on pilot study data, design of a scaled-up region-wide study and an ongoing regional monitoring plan. 

C.  Work plan

1.   Purpose of the project and how it supports municipal stormwater effectiveness priority topics. 

The purpose of this research project is to build our region’s capacity to monitor basic functions of rain gardens and bioretention facilities and assess factors influencing their success and failure at a regional scale. Through two rounds of pilot studies in 4 or more Puget Sound counties, we will ascertain real-world rain garden and bioretention effectiveness for reducing stormwater pollution and contributing factors. Ascertaining the failure rate of rain gardens and identifying potential causes of failure at the design, installation and maintenance stages will provide guidance for future investment in stormwater programs. While this project will provide some preliminary baseline data on the effectiveness of real-world bioretention in various parts of the region, its primary focus will be the creation of a streamlined monitoring protocol for rain gardens and bioretention that can be implemented by dozens of municipalities, community groups, educators and researchers over large geographic and temporal scales. With a replicable, streamlined monitoring protocol, regional-scale data collection will become feasible and NPDES permitees will be able to monitor and optimize progress economically and effectively without each one developing a protocol themselves. Being able to compare and share data between municipalities will also be critical for region-wide evaluation of progress as well as collaborative approaches to shared obstacles. With effective, low-cost monitoring of rain gardens and bioretention at a regional scale, guidance can adapt across Puget Sound and help direct investment to where it will have the greatest impact both locally and region-wide.

2.   Project description 

2.1	Project objectives – Include the Effectiveness Study question answered.

This project will assess the effectiveness of rain gardens and bioretention facilities (in both retrofit and new development contexts) for reducing stormwater pollution across the Puget Sound region and provide a tool for critical, long-term adaptive management of Low Impact Development investments. 
The questions that this project will answer are:
· How can we avoid or reduce the frequency of rain garden and bioretention failures? 
· How do we best ensure that rain garden projects, and especially voluntary ones, are not only properly designed but also properly installed?
· What type and frequency of maintenance is needed to ensure longevity and long-term performance of rain gardens and bioretention facilities?
· How does maintenance affect function and perception/ acceptance of rain gardens and bioretention and is it critical for function at all? In what contexts is minimal maintenance recommended or least detrimental when prioritizing limited maintenance budgets?



2.2	Project activities and tasks.

To achieve the primarily long-term goals of this project, our efforts will focus on the development and optimization of a rigorous but simple-to-implement monitoring protocol. By focusing on the protocol itself and making it as efficient and repeatable as possible, this project will have a lasting impact across the region and perhaps nationally and globally as well. Throughout the development and optimization of the rain garden assessment protocol, valuable pilot data will be collected and analyzed to develop a first round of guidance recommendations. Along with an initial rain garden investment guidance document, we will also publish and distribute the rain garden/bioretention assessment protocol along with a prioritization and breakdown of protocol elements that will allow individual localities to use portions of it that they deem most relevant and affordable. The final task of this project will be to author a scaled-up implementation plan for a long-term, Puget Sound-wide rain garden/bioretention monitoring program for consideration to this body and other funding bodies with an interest in Puget Sound-wide stormwater pollution reduction.

· Activity 1: Initial protocol compilation and implementation (year 1)
· Task 1a: Conduct a comprehensive literature search and convene project partners to compile an initial master list of rain garden/bioretention metrics and assessment methods.  Targeted response (dependent) variables to measure will include plant and soil health, frequency of overflow/bypass events, frequency and duration of ponding, sedimentation rates, presence of bare soil, evidence of erosion, owner and community perception and acceptance. Targeted independent variables will include design, planning and engineering practices used, installation methods, date of installation, maintenance received (type and quantity), plant survival and hardiness, and guidance materials consulted among others. Assessment methods will be developed in a tiered manner to include a more thorough and rigorous assessment that can be done by dedicated and trained staff, one that can be done by volunteer citizen scientists with a basic level of training, and one that can be conducted remotely (e.g. using survey or interview methods).  Across the methods there will be comparable metrics; however the depth of information will necessarily vary. In addition to the team of project partners, each member will solicit input from additional partners and stakeholders from their own professional networks to contribute to this master list of possible metrics and methods. This task will involve multiple in-person and phone meetings as well as 30 stakeholder interviews.
· Task 1b: Editing of master list to develop an initial draft protocol that can be implemented on a sample of 20 rain gardens/bioretention facilities from two localities.
· Task 1c: Implement assessment protocol across initial trial sample of rain gardens/ bioretention facilities using at least eight individuals, four trained professionals and four trained volunteer citizen scientists, each sampling 5 installations and each installation being assessed by two individuals. Implementation will involve two implementer training sessions, one for each locality. 


· Activity 2: Optimize rain garden assessment protocol and implement on a larger scale (year 2)
· Task 2a: Compile and evaluate pilot assessment and optimize draft protocol based on criteria of repeatability, ease of implementation, and value of data collected, developing protocol version 2. Assessment will include interviews with implementers as well as analysis of within and between-site and within and between-implementer variation. 
· Task 2b: Implement assessment protocol v2 on 40 rain gardens/bioretention facilities in at least four counties, utilizing at least eight different individuals as described in Task 1c. Training of implementers will be included.
· Task 2c: Compile and evaluate assessment data from assessment results and implementer interviews.
· Task 2d: Convene project partners for final editing of assessment protocol and finalization of protocol v3. Evaluation will include cost and value assessment of each aspect of the protocol for use by future implementers in determining how much and what parts of the protocol to implement in their own locality.
· Activity 3: Author, publish and distribute (year 3): 
· Task 3a: “Puget Sound Rain Garden/Bioretention Assessment Protocol,” 
· Task 3b: “Analysis of Rain Garden/Bioretention Effectiveness, Contributing Factors for Success and Failure,  and Investment Guidance for Puget Sound Municipalities and NPDES Permittees”
· Task 3c: “Puget Sound-wide Rain Garden Assessment Program: A proposal for regionally coordinated, rigorous and cost-effective monitoring”

2.3	Project outcomes

At the conclusion of this project, a tested and optimized rain garden/bioretention assessment protocol will be published and distributed to municipalities and researchers that will enable cost-effective, repeatable, rigorous assessment of rain gardens and bioretention facilities. Based on pilot data collected over two trials, 80 individual assessments, by 16 different individuals, and in at least four counties around Puget Sound, a baseline assessment of rain garden/bioretention performance and contributing factors will be compiled and distributed across the Puget Sound region. By 2018, this project will have laid out a plan and created the necessary tools for the successful adaptive management of rain garden and bioretention implementation and maintenance in our region. The approach developed here will provide improved decision making capacity and resilience of stormwater infrastructure.  It will also demonstrate that the Puget Sound region is a national leader in effective and efficient solutions to stormwater pollution.

2.4	Project deliverables.

Initial protocol master list of metrics (Interim deliverable)
An initial protocol will be developed through literature search and review and convening of our team to generate a master list of potential metrics, both independent and dependent (response) variables. In addition to convening, interviews with at least 30 additional stakeholders and research professionals will be conducted to solicit suggested metrics for: plant and soil health, frequency of overflow/bypass events, infiltration capacity, frequency and duration of ponding, sedimentation rates, presence of bare soil, evidence of erosion, owner and community perception and acceptance. Metrics will also be compiled for independent variables including design, planning and engineering practices used, installation methods, date of installation, maintenance received (type and quantity), plant survival and hardiness, and guidance materials consulted.

Edited protocol (v1) (Interim deliverable)
Following the compilation of the master list of metrics, our team will again convene to prioritize and cull the list to a number of metrics that can be quantified quickly by minimally trained staff and/or volunteer citizen scientists as well as those that can be collected by survey methods. This edited first version of the protocol will then be used in a first round of pilot data collection. Pilot data collection will include implementer training.

Pilot data analysis (round 1): protocol data, rain garden data. (Interim deliverable)
Following the pilot data collection, we will evaluate the performance of the protocol. Performance will be evaluated based on interviews with those who implemented the protocol as well as analysis of the collected data itself. Using regression analysis methods and generalized linear models (GLM) we will examine inter-investigator variation. Metrics showing high levels of inter-individual variation will be evaluated for ways to simplify implementation and thus lessen variation between individual investigators. We will also evaluate this pilot data for a preliminary look at overall performance and performance in relation to design, installation, maintenance and any municipality investment (rebates, cost share, consulting and community outreach). This analysis will generate two technical reports: 1. A protocol effectiveness report and; 2. A preliminary general rain garden effectiveness brief.

Revised protocol (v2) (Interim deliverable)
Armed with an analysis of the first round of protocol implementation, our team will again revise the protocol and produce a second version with increased repeatability and ease of implementation. With the revised protocol (v2), another training will be conducted for protocol implementers and data collection will follow.

Pilot data analysis (round 2): protocol data, rain garden/ bioretention data (combined) 
This analysis and associated report will look at analyses at several levels. First we will assess round 2 data in comparison to round 1 to determine whether the revised protocol (v2) increased repeatability of data collection. We will also look at round 2 and round 1data combined to get an overall sense of effectiveness and variability across all sites surveyed as well as contributing factors and their influence including design, installation and maintenance. Furthermore, with the combined dataset we will gauge what role incentive programs have played in effectiveness of rain gardens and provide a cost-benefit analysis of the various incentive programs utilized.

Revised protocol (v3)/ published final protocol 
Based on the analysis of data from round 2, we will make a final round of adjustments to the rain garden/ bioretention effectiveness monitoring protocol. In the final revision we will also divide the protocol into a set of “a la carte” options for implementers to utilize depending on their own questions of interest as well as budget constraints. Along with the protocols for dedicated staff and volunteer citizen scientists, we will publish a training curriculum and support materials for both of those implementer audiences.
The final protocol will be published online through both WSU and Stewardship Partners web-channels. The study and protocol will also be submitted to peer-reviewed research journals and trade journals for on-line and in-print publication. Release of the final protocol and pilot data will be shared via email networks through the 12,000 Rain Garden Campaign, including audiences of landscape professionals, rain garden educators, government and non-government organizations. 

Program proposal for scaled-up Puget Sound rain garden/bioretention monitoring.
The final deliverable will be a proposal for the coordinated and collaborative implementation of the final protocol at expanded scales both geographically and temporally. In order to monitor the effectiveness of rain gardens and bioretention facilities over their lifetime, it is critical to have a consistent protocol to compare data across years. To know what the impacts of rain gardens are across the entire Puget Sound region, having data collected in a consistent and rigorously-tested manner is required. We will develop an implementation proposal for how the final protocol can be rolled out by multiple stakeholder groups who wish to monitor the effectiveness of rain gardens and bioretention in any Puget Sound region. The plan will engage state and local governments, environmental NGOs, schools and universities as potential implementers of this monitoring protocol. 


2.5	Overall project schedule

	Deliverable
	Deadline

	Initial protocol master list of metrics
	Month 6; e.g. February 2015 for Draft, Month 7.5 for final

	Edited protocol (v1) and protocol training
	Month 9 Draft; 10.5 Final

	Pilot data analysis (round 1): protocol data, rain garden data
	Month 12 Draft; 13.5 Final

	Revised protocol (v2) and protocol training
	Month 16 Draft; 17.5 Final

	Pilot data analysis (round 2): protocol data, rain garden data (combined)
	Month 24 Draft; Month 25.5 Final

	Revised protocol (v3)
	Month 30 Draft; Month 31.5 Final

	Published final protocol with “a la carte” options for optimized implementation and training curriculum.
	Month 36 Draft; Month 37.5 Final

	Program proposal for scaled-up Puget Sound rain garden monitoring
	Month 36; Month 37.5 Final





3.  	Detailed scope of work and schedule broken out by Tasks and Subtasks with associated deliverables and costs. Include an overview of each Task. 

	Task
	Participants
	Costs

	Task 1a: Conduct a literature search and convene project partners to compile an initial master list of rain garden metrics and assessment methods
	Puyallup, WSU, Stewardship Partners
	10,000

	Task 1b: Editing of master list to develop an initial draft protocol that can be implemented on a sample of 20 rain gardens. 
	Puyallup, WSU, Stewardship Partners
	10,000

	Task 1c: Develop and administer implementer trainings and materials. Implement assessment protocol across initial trial sample of rain gardens
	WSU, Stewardship Partners
	40,000

	Task 2a: Compile and evaluate pilot assessment and optimize draft protocol
	Stewardship Partners
	10,000

	Task 2b: Implement assessment protocol v2 including training.
	Puyallup, WSU, Stewardship Partners
	40,000

	Task 2c: Compile and evaluate assessment data.
	Stewardship Partners
	10,000

	Task 2d: Convene project partners for final editing of assessment protocol
	Puyallup, WSU, Stewardship Partners
	10,000

	Task 3a: Produce: “Puget Sound Rain Garden Assessment Protocol,”
	Puyallup, WSU, Stewardship Partners
	10,000

	Task 3b: Produce: “Analysis of Rain Garden Effectiveness and Rain Garden Investment Guidance for Puget Sound Municipalities and NPDES Permittees”
	Stewardship Partners
	15,000

	Task 3c: Produce: “Puget Sound-wide Rain Garden Assessment Program: A proposal for regionally coordinated, rigorous and cost-effective monitoring”

	Puyallup, WSU, Stewardship Partners
	20,000

	Total
	
	175,000



4.	Project management

4.1	Project team structure and internal controls 

The project team will be coordinated and lead by Aaron Clark Ph.D. (Stewardship Partners). Each team member: Aaron Clark, Bob Simmons (WSU), Erica Guttman (WSU), Curt Moulton (WSU), Joy Rodriguez (Puyallup), Mark Palmer (Puyallup) and their supporting staff members will participate in this process as equal peers, each bringing different expertise, significant experience, and a professional network of their own partners to call on for input. The leadership role provided by Aaron Clark will include general project oversight, project and team organization, convening and facilitating meetings to ensure that progress is incremental and focused and the collaborative and collegial nature of the project is maintained. 

Team data and contact information:

City of Puyallup: project applicant, partner.
Joy Rodriguez, Associate Stormwater Engineer; Phone:  253- 841-5549
Email: JRodriguez@ci.puyallup.wa.us
Mark Palmer, Stormwater Engineer; Phone: 253-435-3606
Email: MPalmer@ci.puyallup.wa.us	

Washington State University Extension, Jefferson County: contracted project partner
Bob Simmons, Olympic Region Water Resources Specialist, WSU Extension’s State Water Quality Program Leader; Phone: 360-379-5610 ext. 207
Email: simmons@wsu.edu

Washington State University Extension, Thurston County: contracted project partner
Erica Guttman, Senior Extension Coordinator & Educator, WSU Extension Water Resources Program & Native Plant Salvage Project; Phone: 360-867-2164
Email: ericag@wsu.edu

Washington State University Extension, Snohomish County: contracted project partner
Curtis Moulton, Faculty and Director; Phone 425-357-6015
Email: moultonc@wsu.edu
Philomena Kedziorski, Rain Garden Program Coordinator; Phone: 425-357-6037
Email: p.kedziorski@wsu.edu
Chrys Bertolotto, Extension Coordinator; Phone 425-357-6020
Email: Chrys@wsu.edu

Stewardship Partners: Sub-contracted to WSU, project partner
Staff contact information:
Aaron Clark Ph.D., Rain Garden Program Manager; Phone: 206-292-9875
Email: ac@stewardshippartners.org
David Burger, Executive Director; Phone: 206-292-9875
Email: db@stewardshippartners.org

4.2	Staff qualifications and experience 

Aaron Clark Ph.D.: project leadership, coordination, facilitation, protocol development contributor, implementation support, data analysis, summary report primary author, and communication and distribution management. Aaron Clark has worked with the members of this team in the past with great success. His strong academic background (Ph.D. Biology 2010, University of Washington) and experience studying, implementing, and communicating Low Impact Development and stormwater science provide a unique capacity to oversee an integrative and, interdisciplinary project such as this. With attention to detail and a strong record of published and widely distributed written guidance material, his commitment to ensuring that the best science gets into the hands of those who need it most will keep this project on track and ensure that it produces valuable deliverables that will actually be used by permitees and other stakeholders.
	
Bob Simmons: protocol development contributor, implementation support. Bob Simmons has led WSU Water Quality programs including extensive implementation of LID, rain gardens and bioretention over the past 21 years. Development of outreach programs, workshops, authoring factsheets and articles as well as serving as chairperson for the Governor’s Council on Environmental Education, all demonstrate his capacity for leadership and effective guidance in addressing issues related to water quality and stormwater.

Erica Guttman: Implementation leadership, implementer training, and protocol development contributor. Erica Guttman has 28 years of experience in project management and environmental education, and has led hundreds of trainings and workshops in LID, rain gardens and bioretention among other topics. She has also designed and installed dozens of rain gardens and bioretention facilities over the last decade and monitored and collected data from her own and others’ projects for viability, problems and solutions. A contributing author to the WSU Rain Garden Handbook for Western Washington (2007 & 2013), other LID publications, videos, and several factsheets, her technical expertise and vast experience in LID implementation will support the project’s goals of scientific rigor and utility of project outcomes for a wide array of audiences.

Curt Moulton, Philomena Kedziorski, and Chrys Bertolotto: Protocol development contributor, implementer training and implementation leadership. Curt Moulton and his team from WSU Snohomish Extension, including Philomena Kedziorski and Chrys Bertolotto, bring a wealth of applied LID experience as well as consulting and assessment on existing rain gardens and bioretention facilities. With a strong network of volunteers and active outreach program, the Snohomish team will bring important support for the protocol implementation and pilot phase of the project in particular.

Joy Rodriguez: Implementation leadership and protocol development contributor. Joy Rodriguez has lead several rain garden and bioretention installation projects for the City of Puyallup, on both public and private property and brings critical municipality perspective and engineering and planning expertise to this project. Her contributions in protocol development will help ensure that permitees’ perspectives and needs will be included and prioritized throughout this project.

5.   Data management 

Throughout this project, data will be collected and stored on an encrypted, secure data server at the Stewardship Partners office. Raw data will be made available to any stakeholder who requests it. Upon completion of the various proposed analyses, summary reports will be written and submitted to the RSMP SWG. Findings of significance will be published in research and trade journals as well as being made accessible online through the 12,000 rain gardens and WSU websites and associated resource libraries. The optimized and streamlined final protocol will be directly distributed to municipalities through SWG network channels as well as professional and stakeholder networks that participating partners are connected with.

D.  Budget
1. Budget Table

	Category
	Costs

	City of Puyallup Salaries and Benefits
	

	Joy Rodriguez (0.05 FTE)
	16,000

	Indirect Costs/Administration (25%)
	4,000

	Contracts
	

	WSU Extension
	155,000

	Bob Simmons (0.063 FTE)
	19,200

	Erica Guttman (0.085 FTE)
	19,200

	Curt Moulton (0.063 FTE)
	19,200

	Travel
	3,000

	WSU Indirect Costs (25% of salaries & benefits)
	14,400

	Sub-contract to Stewardship Partners
	80,000

	Aaron Clark (0.3 FTE)
	61,550

	David Burger (0.01 FTE)
	4,200

	Travel
	1,100

	Indirect Costs/ Overhead (20%)
	13,150

	Total
	175,000




2.   Budget narrative 

The primary budget expenditures for this project are covered through a contract to WSU Extension. Internal to the City of Puyallup, $20,000 is budgeted for support of staff time for Stormwater Management staff to assist the WSU team in convening team meetings, contributing to protocol development and administering pilot data collection in Puyallup as one of the pilot communities for this study. Of the $155,000 budgeted for WSU Extension, $80,000 is allocated to a sub-contract with Stewardship Partners. Stewardship Partners will lead this project, coordinating meetings, setting agendas, conducting outreach to existing networks of professionals and community members across Puget Sound for protocol development as well as pilot data collection. Stewardship Partners will also be responsible for authoring, publishing and distributing the protocol, the rain garden performance and contributing factors report and the regional rain garden effectiveness monitoring implementation plan. Funding for Stewardship Partners will primarily support staff time for Aaron Clark Ph.D., manager of the 12,000 Rain Garden Program and Executive Director David Burger. The remaining $75,000 in the proposed WSU contract is divided between staff and travel time for three stormwater-related research and education faculty and staff members from different corners of Puget Sound with diverse areas of expertise. Bob Simmons at WSU Jefferson County Extension, Erica Guttman at WSU Thurston County Extension, and Curt Moulton at WSU Snohomish Extension will each contribute directly to protocol compilation and development as well as coordinating pilot assessments in their own or nearby localities. Bob Simmons serves as both Water Resources Regional Specialist and State Water Quality Program Leader and provides a wealth of outreach and education expertise. Erica Guttman, Senior Extension Coordinator for Water Resources, has been a leader in rain garden/bioretention implementation, education outreach and research, and major contributor to both the 2007 and 2013 versions of the WSU Rain Garden Handbook for Western Washington. Erica’s expertise in rain garden design and plant selection is of particular value to this project. Curt Moulton is the director of WSU Extension Snohomish County and has been closely involved in creating the network of 12 rain garden resource hubs throughout the 12 Puget Sound counties at each county’s Extension office. Joy Rodriguez and the Stormwater management team at the City of Puyallup are regional and national leaders in LID implementation, data collection and monitoring. 


E. Three PowerPoint slides
[bookmark: _GoBack]	See Attached MS PowerPoint file
