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B.  Abstract
Since 2007, Phase I and Phase II permittees in Washington State have been required to inspect and maintain catch basins that they own or operate, albeit with different frequencies.  The default inspection frequency for Phase I’s is annual, while Phase II’s have had inspection frequencies ranging from two years to five years. The permits allow alternative inspection schedules if sufficient data exist to suggest maintenance is needed less frequently. The Stormwater Management Program (SWP) Operation and Maintenance White Paper recommended that inspection and maintenance records be assessed to develop a maintenance schedule that would maintain catch basins before they reach ~50% of capacity.  If the Washington State Department of Ecology (Ecology) and Phase I and Phase II permittees had a better understanding of catch basin (CB) maintenance needs associated with that threshold, the limited maintenance funds could be targeted to provide the greatest environmental return. Few studies investigating catch basin maintenance needs have been conducted in Western Washington; thus, there is a need for area-specific data evaluation. This study would compile and examine existing inspection and maintenance data and identify any patterns in inspection needs. Where possible, relationships between sediment accumulation rate and site characteristics (e.g., land use, traffic use, sump size, winter sanding) will be identified that could be used to set up a more targeted and/or flexible inspection requirement in the permit. In addition, this study will evaluate permittees’ various program designs, how they are implemented, and their costs to determine if any transferrable cost-efficiencies are evident.

C.  Work plan
Purpose of Project
The current NPDES permit allows for jurisdictions to propose alternative catch basin inspection schedules if they have evidence an alternative schedule is justified. This project proposes to look at existing catch basin (CB) inspection and maintenance information collected by Western Washington jurisdictions to determine if any patterns of sediment accumulation are evident and identify the factors these patterns correlate with most strongly. Studies have shown that land use affects the rate of sediment accumulation in CBs and, thus, the maintenance needs. Other factors that have been shown to relate to CB sediment accumulation rates include sump size, weather, topography, particle size, erodability of soils, presence or absence of curbs and winter sanding (snow route) (See SWMP Operations and Maintenance White Paper). If the existing CB inspection and maintenance data can be used to more accurately predict CB maintenance needs, then more cost-effective inspection schedules could be proposed. We anticipate that a sufficient number of permittees have existing CB inspection and maintenance datasets to test for statistically significant relationships.  On the other hand, it is likely that data from some jurisdictions will span an inadequate length of time (e.g. <5 years) and/or the type of data available will be insufficient for quantitative analysis. For these situations, visible trends will be summarized such as, situations where CB sumps have been consistently <20% full, or >80% full upon inspection. These qualitative observations could describe where potentially significant relationships may appear in subsequent years. In addition, recommendations will be made for enhancing the data collected in specific inspection and maintenance programs and what relationships between sediment accumulation rates and influencing factors found in other jurisdictions may also hold true in these jurisdictions based on similar characteristics (e.g., land use, road use). 

Another key question related to the CB inspection and maintenance program is “What are the most efficient procedures for completing inspection and maintenance programs under the existing requirements.” Phase I jurisdictions have more frequent inspection and maintenance requirements than Phase II jurisdictions. However, even within the permit requirements, jurisdictions choose various schedules and approaches to completing inspection and maintenance and some may inherently be more efficient. For example, a Phase I jurisdiction may choose to clean out their whole system in Year 1and then inspect annually another Phase I jurisdiction that may opt for annual inspections with maintenance performed over time, only as required. The initial cleanout may result in overall cost savings. In another example, two Phase II jurisdictions may opt to conduct the 100% CB inspection and maintenance per permit cycle but one chooses to conduct all their inspections in one event and go back out to do the necessary CB cleaning while the other combines inspection and cleaning as they move through the whole CB system. The comparison of inspection and maintenance costs per unit (e.g., catch basin, volume removed) between jurisdictions with different approaches could illuminate potential cost savings information for all permittees. In addition, some jurisdictions have learned which approaches and schedules are more cost effective for them through their own experience. For example, the City of Lakewood has found their costs have declined by one third by combining CB inspection and cleaning compared to having separate events (personal communication with G. Vigoren on April 3, 2014). The collection and evaluation of information on the schedules, approach and costs for CB inspection and maintenance is a valuable compilation of information that is only a small extension of the primary component of this project.

There is a large source of CB inspection and maintenance data on record across Western Washington that is an untapped wealth of information for permittees. Although more data will continue to be collected, it is useful to compile and start evaluating the data to determine a) if any relationships are apparent between sediment accumulation and various influential factors, b) what data is and is not being collected, c) what data is most useful to collect for evaluating maintenance needs, and d) are there cost-efficiency lessons that can be shared.
 


Project description 
Project objectives
This project is designed to evaluate the existing records for CB inspection and maintenance to identify correlating factors that could be used to predict CB maintenance needs and to examine the program designs among Western Washington jurisdictions to identify cost efficiencies in program implementation. The effectiveness study question this project addresses is: “Is the current permit requirement for annual catch basin inspection effective”. Specifically, the objectives include:
· identify trends and/or correlations in CB inspection and maintenance data that support proposals of alternative inspection schedules to Ecology,
· develop electronic database of available CB inspection and maintenance data for Western Washington,
· identify transferable cost-efficiencies in the design and implementation of the inspection and maintenance programs, and
· recommended list of standard data that should be collected to inform future assessments of sediment accumulation rates.

Project activities and tasks
This study would start with planning for the project (Task 1.0) including completing a Scope of Work for the subcontractor and finalizing a signed contract. The next task will be data acquisition and compilation (Task 2.0) which will be completed by a subcontractor. This task comprises requesting existing catch basin inspection and maintenance data from all Phase I and Phase II permit holders in Western Washington. Permit holders will be asked to provide their current and past catch basin inspection and maintenance protocols and total annual program cost since 2007. Additional requested information will include, but not be limited to, catch basin location, percent full during inspection, sediment volume removed, frequency of cleaning, time of year cleaned or inspected, catch basin sump size and any other relevant or regularly collected information. If available, information on traffic use, surrounding land use, snow routes, significant construction activity, and absence/presence of curbs will be acquired from the permittees or from other available sources (e.g. King County GIS library, WSDOT). This task will also require some follow-up interviews with participating permittees to clarify accurate data interpretation and/or program design and implementation methods. In addition, permittees will be asked to report any cost-efficiencies in program design and implementation methods they have learned through their own program experience. These data will be compiled in a standardized format by the subcontractor and transferred to King County. 

In Task 3.0, King County will design databases, upload data and conduct analysis of inspection and maintenance data. King County will design a relational database for storage and analysis of data appropriate for such a database. Some information may be stored in an alternative database such as Microsoft Excel if it does not conform to a relational database design. After databases are setup, they will be populated with the compiled information and organized for quantitative analysis. Published studies have observed that the effectiveness of catch basins to retain sediment may start to decline at approximately 40-50% full and the permit requires cleaning at 60% full. Where feasible, the time to 50% full will be estimated for each catch basin and potential correlations will be tested between this time and influencing factors for catch basins across the region. Other factors that may be explored are 1) the effect on CB sediment accumulation rates of cleaning out entire circuits versus cleanout of only the lowest CBs (e.g., by using the circuit approach) and 2) the effect of circuit size on sediment accumulation rates in the lowest CBs. Exact data analysis methods will be dependent on the type and amount of data available. Where the temporal record is limited, visible trends of sediment accumulation rate which may become significant with additional data collection will be qualitatively identified. Data gaps will be identified and standard data needed for future analysis will be recommended. The various inspection and maintenance schedules and protocols used by jurisdictions will be reviewed and evaluated in Task 4.0. The program designs will be categorized and the annual cost per unit (e.g., catch basin or volume removed) will be calculated and adjusted for variables such as distance travelled for inspection and/or maintenance. 

The project methods and results will be described in a final report (Task 5.0). This report will address the project objectives listed in this proposal (Section 2.1). The compiled data will be provided in electronic format (i.e. database) to interested permittees (Task 6.0). This database may provide a foundation for a voluntary repository which could be further enhanced with additional inspection and maintenance data in the future. Microsoft Excel will be the default database format. The findings of this project will be distributed through the King County sponsored project website, containing live links to deliverables, and through at least two oral presentations to NPDES permittees (Task 7.0).

Project outcomes 
Short-term outcomes
· Database of historical inspection and maintenance data for Western WA.
· Identification of factors that could be used to predict sediment accumulation rates and jurisdictions where these relationships were significant or showed potential trends that may become significant.
· Recommended list of standard data that should be collected to inform future assessments of sediment accumulation rates
· List of potential cost-saving schedules and approaches
· Recommendations of specific studies that would better inform other questions of interest
Long-term outcomes
· Alternative CB inspection schedules under the NPDES permit
· Jurisdictions change/add information collected as part of inspection and maintenance program
· [bookmark: _GoBack]Jurisdictions modify their inspection and maintenance approaches resulting in reduced costs of completing permit requirements.

Project deliverables
	Project deliverables will include an interim status memo, project database, project website, two presentations to permittees and a final report.

Overall project schedule 

	Task
	Time Period*

	Task 1: Planning
	January 2015

	Task 2: Data/information acquisition and compilation
	February-July 2015

	Task 3: Inspection and maintenance data analysis
	August – December 2015

	Task 4: Program design and cost analysis
	January – April 2016

	Draft Final Report (deliverable)
	May-July 2016

	Task 5: Final Report (deliverable)
	September 2016

	Task 6: Project Database (deliverable)
	September 2016

	Task 7: Distribution of Findings (deliverable)
	September-October 2016


*This schedule is subject to change depending on timing of the interagency agreement finalization.

Detailed scope of work and schedule
1) Planning ($6,808, January 2015) – This will include writing a scope of work for work to be conducted by Everett, completing the interagency agreement and getting it signed. 
2) Data acquisition and compilation ($25,670; February-July 2015)
2.1 Solicit data – contact all Western Washington jurisdictions to request provision of data electronically or in hard copy to the subcontractor. Data will include but not be limited to CB ID, circuit ID, CB location information, sump size, date inspected, condition of CB, measurements of CB sediment, if cleaned and date, volume removed, Standard Operating Procedures for the CB inspection and maintenance program, schedule of inspection and maintenance, annual costs (excluding disposal). 
2.2 Interviews – follow-up interviews will be conducted to clarify interpretation of data provided, and/or program protocols, and solicit jurisdictional experience on program implementation cost-efficiencies. 
2.3 Data entry – several jurisdictions are expected to have some or all years of their inspection and maintenance data in hard copy form. Assuming enough parameters are available to be valuable in the data analysis phase, this information would be manually entered into an electronic format.
2.4 Compilation – Combining data and information from all sources into a standardized format in MS Excel or Access. 
3) Inspection and maintenance data analysis ($26,689; Aug-Dec 2015)
3.1 Database design and population with data
3.2 Data analysis
3.2.1 Descriptive statistics, summarized by jurisdiction
3.2.2 Potential correlations with land use, road use, other available factors 
3.2.3 Identify CBs showing potential trends
3.2.4 Identify data gaps and recommend additional data for future collection
4) Program design, implementation and cost analysis ($21,233; Jan-Apr 2016) 
4.1	Review of inspection and maintenance protocols and annual costs information 
4.2 Cost-effectiveness analysis
5) Final Report ($32,956; May-Sept 2016) – The final report will summarize the quantity and type of inspection and maintenance data collected for each jurisdiction, summary statistics for quantitative data (e.g., % cleaned/total inspected) by jurisdiction, any significant correlations found with influential factors, such as land use, potential qualitative trends in sediment accumulation rates, standard data recommended for collection to allow future data analysis, potential new schedule recommendations, and cost efficiencies identified in analysis of program and cost information.
5.1 Draft Report
5.2 Revise and Finalize Report
6) Project Database ($3,743; Sept 2016) – The relational database will be organized so that tables of data can be downloaded to Excel or the database can be used within its format by other users who are familiar with its application software.
7) Distribution of Findings ($3,737; Sept-Oct 2016) – The findings from this project will be shared on the project website (all written deliverables will be posted) and through at least two presentations to groups of permittees (e.g., APWA, NPDES permit coordinators)

Project management
Project team structure and internal controls
King County follows all applicable Washington State Codes in executing Interagency Agreements with other public agencies. All projects at King County are required to be managed consistent with the King County Water and Land Resources Division (WLRD) Project Management Manual (2012) which establishes appropriate internal controls. 

The project will be co-managed by Jenée Colton and Olivia Wright of King County WLRD. Ms. Wright will also conduct data analysis on quantitative inspection and maintenance data and evaluate the information on inspection and maintenance program implementation approach and costs. Ms. Wright, with assistance from Ms. Colton, will coordinate and direct the project team: Dave White, Jennifer Keune, Doug Navetski, Heather Kibbey, Grant Moen and Laura Jungbauer. 

Dave White of King County WLRD is an economist who will provide advisory services on methods for evaluating cost effectiveness for various inspection and maintenance program designs. Jennifer Keune of King County’s Stormwater Services Section (in WLRD) will provide technical guidance during data compilation and analysis and provide technical review of written draft deliverables. Doug Navetski will provide contact information for Western Washington jurisdictions, advise during data analysis and review draft deliverables from the Phase I perspective. Heather Kibbey (City of Everett – 425-257-8889) will be a partner (and the City’s contact) for this project and provide document review and advisory services from a Phase II perspective. She will manage work conducted by Everett staff Brent Moen and Laura Jungbauer to complete Task 2 of the project. Laura Jungbauer is a an engineering technician who will conduct most of the labor in Task 2 and Brent Moen is her supervisor.

Staff qualifications and experience 
Jenée Colton  (M.E.M., Duke University; co-project manager) is a water quality planner with 16 years of experience working for King County and environmental consulting firms. She has 9 years of project management experience including large, multi-year studies of over 500K. She has designed and managed several projects requiring extensive data acquisition, database design and management, and data analysis. As part of her position, she provides scientific support to King County’s Stormwater Services Section within the Water and Land Resources Division.

Olivia Wright (M.S., University of WA; co-project manager and data analyst) is a hydrologist who recently completed her Master’s degree in Civil and Environmental Engineering at the University of Washington. She has worked for King County WLRD for the last year modeling cost-effective stormwater retrofit scenarios to meet flow and water quality targets in Water Resource Inventory Area 9. She has experience interpreting large datasets using Microsoft Access and Matlab, as well as performing spatial analysis using ArcGIS.

Jennifer Keune (M.S., Brown University; Technical support and reviewer) has over ten years of experience in environmental science, over eight of which have been directly related to implementation of NPDES stormwater permits.  Ms. Keune managed the catch basin inspection and maintenance program for King County Roads (a $500K program, annually) from 2009 through 2013 and is currently the Assistant Municipal Stormwater Permit Coordinator for King County.
 
Doug Navetski (B.S. two majors, University of Washington; Phase I advisor) has 30 years of experience as an environmental scientist for programs in the Pacific Northwest and throughout the western United States in freshwater and marine environments. He is the Environmental Programs Managing Supervisor of the Water Quality Compliance Unit in King County’s Stormwater Services Section.  His main responsibility is the King County Municipal NPDES Permit Coordinator and for implementation of stormwater management programs required by the Phase I Municipal NPDES permit. 
Dave White (M.S., M.P.P., University of Michigan; economics advisor) is manager of the Science and Technical Support Section in King County’s WLRD.  His expertise is in applied economics, environmental science and policy.  During his 20 year career, he has held multiple senior positions in finance and economics in the public sector. For example, he served as Team Leader for a locally-funded interdisciplinary analysis team that identified the most cost-effective approaches to achieving water quality objectives in Green Bay, Wisconsin. 
Heather Kibbey (M.S. University of British Columbia; Phase II advisor) is a microbiologist with 30 years of experience in the wastewater and stormwater industries. She developed and managed the Phase 1 NPDES stormwater program for Pierce County and currently manages the Surface Water Management section in Everett.  She is Chair of the Coalition for Clean Water, Chair of the Puget Sound Ecosystem Monitoring Program, and is a municipal representative on the Stormwater Work Group board that developed the Regional Stormwater Monitoring Program for Puget Sound.

Grant Moen (B.S., University of Washington, Washington State P.E.) is a Senior Engineer with the City of Everett. He has coordinated NPDES inspection and maintenance efforts relating to the City of Everett NPDES Phase II NPDES permit since 2010 and provided QA/QC for the program. He is also designated as the lead for reporting illicit discharges to the Department of Ecology in accordance with Everett's NPDES permits.

Laura Jungbauer (B.S., Western Washington University) is Engineering Technician for the City of Everett. She has inspected public drainage facilities at the City of Everett since 2011 in accordance with Everett's Phase II NPDES permit.

Data management 
Data will be stored in an MS Access database and ArcGIS.  The project database and project deliverables will be available on a King County-sponsored project website. In addition, findings of the study will be presented for at least two relevant audiences, e.g., the NPDES Permit Coordinators group, or APWA.



D.  Budget
 Budget table:
	
Catch Basin Study Budget 

	Category
	Entity
	Totals

	Salaries
	 
	   $     70,235 

	
	Colton
	   $     15,486

	
	Wright
	   $     41,795

	
	Keune
	   $       4,580

	
	Navetski
	   $       2,452

	
	White
	   $       2,434

	
	KC GIS
	   $       3,488

	Contractual
	Everett
	$     33,042 

	Supplies
	 
	   $           -   

	Equipment
	 
	   $           -   

	Travel
	 
	   $           -   

	Other
	 
	   $           -   

	Indirect (25% of Salary)
	
	$    17,559 

	TOTAL
	 
	 $  120,835 



Costs by Funding Year
	Aug 2014 – July 2015
	Aug 2015 – July 2016
	Aug 2016 – July 2017

	$32,478
	$67,696
	$20,662





Budget narrative
The budget for this project is primarily comprised of King County staff labor and enhanced by labor from the City of Everett and its subcontractor. King County staff will conduct all project management, data management and data analysis and produce all project deliverables. The data management and analysis needs are expected to be extensive for this project due to the magnitude of the spatial scope. Everett staff will complete the tasks needed to compile the inspection and maintenance data and program information. This amounts to substantial labor due to the 90 permittees in Western Washington that need to be contacted as well as the variety of formats in which data are likely to be received. King County’s GIS services will be needed for spatial analysis of the catch basin inspection and maintenance data. The structure of this project team is designed to be efficient, consulting experts with more expensive billing rates on a limited basis and utilizing less senior staff to complete the bulk of the labor. Indirect costs are included at the suggested limit of 25% of salary plus benefits.
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