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· How are collective installations of stormwater retrofits working to protect receiving waters at receiving water scale?
· Look for opportunities to measure current condition and monitor receiving water after retrofits are applied. 
· Which combinations of retrofit BMPs and LID in a basin are most effective at reducing stormwater impacts in receiving waters? Perform field studies of existing urban retrofitted BMPs in WWA to assess effectiveness at pollutant removal.
· Select a stream in a developed area that is funded for retrofitting and establish baseline conditions with in-stream monitoring of water quality and hydrology. Measure changes in the stream’s water quality and hydrology in response to retrofits being implemented.
· Compare BMPs and combinations for specific pollutants.
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Abstract
Bioretention installations, or “bioretentions”, are increasingly being incorporated in stormwater management designs because of their demonstrated effectiveness in removing solids, metals and petroleum hydrocarbons from stormwater runoff. However, recent studies in Western Washington have demonstrated that there are still significant uncertainties regarding the effectiveness of bioretentions and their potential to protect water quality and hydrology of receiving waters. In addition, the White Paper on Low Impact Development Techniques states that there is a lack of LID studies from the Pacific Northwest; the overwhelming majority of published LID studies being from the East Coast. In this study, we propose to evaluate the effectiveness of two bioretentions that have been included in a retrofit to treat stormwater runoff from a heavily-urbanized drainage in Federal Way, WA. The Federal Way stormwater retrofit, known as the South 356th Street Project, provides an excellent opportunity to assess the performance of regionally representative bioretentions. The bioretentions were designed to treat runoff from a 23-acre commercial drainage basin, and were engineered so that flow meters and auto-samplers could be deployed at both the inlet and the outlet of each bioretention. This design will allow us to measure changes in stormwater flow dynamics (e.g., peak flows), water quality and toxicity as the runoff flows through each independent bioretention. In addition to evaluating the effectiveness of the individual bioretentions, we will also evaluate how the bioretentions may collectively affect the flow and water quality of the receiving water body, the North Fork of West Hylebos Creek. Before discharging to the creek, the outflow of one bioretention mixes with the outflow of a wetland pond, which is also a new component of the S. 356th St. Project. An evaluation of water quality in the creek, as well as the inflows and outflows of the bioretentions and the outlet of the wetland pond, will provide a comprehensive assessment of the effectiveness of a bioretention installation to alter the flow, quality and toxicity of stormwater runoff from a heavily-urbanized drainage. The results of this effort will inform which combinations of BMPs and LID in commercial basins will remove a variety of pollutants, and how collective installations may help protect receiving waters.  
Work plan
1.   Purpose of the project and how it supports municipal stormwater effectiveness priority topics. Include the regional benefits of the project. 
The purpose of this project is to evaluate the effectiveness of Low Impact Development (LID), specifically bioretentions, on reducing the impacts of urban stormwater runoff on receiving waters. By monitoring the effect of bioretentions on the flow, water quality and toxicity of urban stormwater runoff, the project will contribute valuable data that will help regional stormwater managers design appropriate bioretentions for treating runoff from urban basins.
We propose to evaluate effectiveness at two scales. At the larger scale, we will quantify the relative effect of two bioretentions, within a larger retrofit, on the flow and water quality of a small urban creek. This addresses several of the Stormwater Work Group’s (SWG) questions that ask how these small LID installations scale up to benefit receiving water bodies. These questions are founded on science that demonstrates individual bioretentions can significantly reduce flows and some pollutants (e.g., Ahiablame et al. 2012), but they reflect the permittees’ need for a greater understanding of the combined effect of these small LID components. 
[image: ]At a smaller scale, we will quantify the effectiveness of each bioretention in removing a variety of contaminants (Table 1). This addresses the SWG’s interest in comparing various BMPs and their removal of specific pollutants that are often associated with urban runoff (e.g., PAHs, PCB congeners) but are not often included in effectiveness studies. We propose to measure these chemical parameters, but we would also argue that the regional data currently available for most parameters are insufficient. The variance in water quality parameters that are typically measured (TSS, nutrients and metals) can be very high, making it difficult for managers to know what to expect from these LID options (e.g., the study on the 185th Ave. NE project in Redmond, WA). Therefore, more information is needed from individual bioretentions, as well as from the receiving water bodies into which these drain, to determine if the variability is due to the bioretention systems themselves, or the storms that have been sampled. 

The S. 356th St. Project provides an excellent opportunity to address the topics at both scales. The retrofit was constructed to allow access at the necessary points in the system necessary for continuous flow monitoring and sampling for each project component. Figure 1 shows how the two, newly constructed bioretentions receive water from the same pipe draining a 23-acre commercial basin. At the point where the pipe splits, the flows to each bioretention can be sampled individually (Figure 1). Because this site has poor natural infiltration, underdrains have been incorporated into their design. For each bioretention, water reaching the underdrains flows to a single outlet. From each outlet, we will quantify flow, contaminant concentrations, and toxicity of the treated stormwater. Both bioretentions were built according to the 2005 Ecology design manual specifications, but they differ in shape and size (east bioretention = 0.31 acres; west bioretention = 0.37 acres; Figure 1), and in vegetation type (east bioretention with willows vs. west bioretention with willows and grasses). This design allows us to compare how two bioretentions, receiving similar runoff, reduce flows and treat a wide range of contaminants under a variety of storm conditions (Table 1). Quantifying differences between the inflow and outflow concentrations and loadings (e.g., paired t-tests) and quantifying within-site variability in performance will greatly expand our understanding of how transferable these designs may be. 
The 23-acre drainage area that will be treated by the new bioretentions is adjacent to a 189-acre area that will drain into a new wetland pond. Before the retrofit, a large detention pond helped to slow some of the stormwater from the larger drainage, but ultimately stormwater from both areas mixed and flowed directly into the North Fork of West Hylebos Creek. Monitoring data from the creek have been collected for multiple years at a site just downstream of this discharge, and multiple parameters (e.g., 
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temperature, nutrients, B-IBI) indicate the creek has been negatively affected by the lack of stormwater control and treatment. In the new system, the east bioretention outlet and the wetland pond outlet combine and drain immediately to the North Fork of West Hylebos Creek. By monitoring the relative contributions of the east bioretention and wetland pond to the creek, and measuring the creek itself, we will be able to assess whether changes in water quality at the scale of an individual bioretention is sufficient to scale up and be measured at the creek scale.  While the east bioretention treats a relatively small portion (<10%) of the drainage area contributing to the creek at S. 356th St., its relative contribution to water quality may be greater if it is effective in significantly reducing pollutants. The west bioretention outlet will discharge to an existing wetland and will eventually flow to the North Fork of West Hylebos Creek (Figure 1). While the benefits of the east bioretention on the creek can be measured more directly (because the discharge point is known), the benefits of the west bioretention on the creek will be estimated based on its individual performance and its relative discharge.
The Federal Way bioretentions and the larger stormwater retrofit project are similar to other retrofit projects currently being designed and installed in Western Washington: the effectiveness is dependent on site-specific conditions. That said, these bioretentions are regionally representative. They were designed to treat urban stormwater runoff from basins with soils, climate, precipitation and land use characteristics that are typical of Western Washington. Evaluating the performance of these bioretentions will benefit the region by improving our understanding and refining our expectations of LID effectiveness in treating stormwater in urban drainages. 

2.   Project description 
2.1 Objectives
The four main objectives of this project are to:
· Assess the effectiveness of bioretentions in moderating flows and removing a variety of pollutants associated with urban stormwater runoff 
· Evaluate how bioretentions may protect the hydrology, water quality and aquatic communities in receiving waters 
· Summarize findings and compare to performance data from other bioretentions in Western Washington
· Share study findings among permittees and stormwater regulators

2.2 Project activities and tasks.
To accomplish the objectives of this project, we will characterize the hydrology and water quality of stormwater runoff that enters and leaves the two bioretentions that are part of the S. 356th Street Project. Federal Way received funding from the Department of Ecology (Ecology) to design and install the two bioretentions. The construction is complete, and the system will be operating starting fall 2014; however, the funding for pre- and post-construction monitoring has been limited. Temperature and turbidity are being monitored at the inlet and outlet of the old detention facility, and flow is being measured at the outlet, but there are no funds available to monitor the inlets and outlets of the individual bioretentions, and the funds that are available will not cover the extensive list of pollutants that are of most concern in stormwater runoff from urban basins like these (Table 1). Likewise, there has been 8 years of pre-construction benthic macroinvertebrate monitoring at two locations on the North Fork of West Hylebos Creek. Benthic monitoring will continue post-construction; however, we suspect there may be a lag in benthic recovery if water quality does indeed improve. Therefore, we propose including toxicity tests to determine whether treatment of the stormwater flowing through the bioretentions is sufficient to protect aquatic communities.

Our activities and tasks, therefore, are focused on expanding water quality monitoring to include the bioretentions (inlets and outlets), the wetland pond (outlet) and the creek. The Quality Assurance Project Plan (QAPP) will be developed (Task 1), and will include the plan to sample 8 storm events in the winter of 2014-2015 and 8 additional events in 2015-2016. The QAPP will specify data collection methods, analytical methods, and the plans for data analyses (Task 2). Flow meters will be installed at the inlets and outlets of the bioretentions, at the outlet of the wetland pond, and in the North Fork of West Hylebos Creek (n=6 locations; Figure 1). Water level loggers to record water levels will be installed within each bioretention, within the wetland pond and in the creek so that we can identify when flows exceed the capacity of the installations. Flow-weighted samples will be collected at each location during each storm, and water samples will be analyzed for the parameters listed in Table 1. Additional water will be collected at the 6 locations during half of the storms for acute and chronic toxicity tests. 
   
Once flow, chemistry and toxicity data are compiled, data analysis and interpretation will focus on calculating measures of effectiveness (Task 3). For example, measures will include calculating the peak flows in the bioretention inlets and outlets as well as the overall discharges to the creek. Paired t-tests, with storms as replicates, will be used to determine if there are differences in the pollutant concentrations and loads between the inlets and outlets of the bioretentions. By testing the differences in loadings among the outlets of the bioretentions and the wetland pond, we can estimate the relative effect of the bioretentions in this retrofit. By measuring this comprehensive list of parameters related to hydrology, water quality and toxicity, this study will address several of the municipal stormwater effectiveness priority topics.

Flow, water quality and toxicity data will be summarized and analyzed as they become available. Additional data will be summarize as well, including the flow and temperature data being collected by Federal Way staff and precipitation data being collected by King County at two rain gages within the West Hylebos Creek. Data summary technical memos will include results from each year (Task 4), and the final report will include all of the data and analyses, and comparisons of these results with other bioretention installations in the region (Task 4). We anticipate presenting these findings to permittees in a number of ways, including presentations to the Stormwater Work Group meetings and other regional or national stormwater or water quality conferences. A project website will also be established and updated on a regular basis (Task 5). Staff in the Water and Land Resources Division (WLRD) at King County will manage the project (Task 6), working closely with the King County Environmental Lab (KCEL) and with our partners in Federal Way.
2.3 Project outcomes
The short-term outcomes and accomplishments for this project center on the generation of field-based flow, chemistry and toxicity data that will greatly inform regional stormwater managers. The Federal Way facility provides an excellent opportunity to characterize relevant inflows and outflows from two bioretentions, in an actual urban drainage, and increase our understanding of intra-site variation in bioretention performance. 

The long-term accomplishments will include a synthesis of data that will address critical questions about how these particular bioretentions performed during 16 storms over 2 years. For example, we will determine how often and under what conditions these systems overflowed. This will be helpful in understanding the limits of bioretentions in treating runoff from large storm events. Likewise, we will determine the variability in pollutant removal from similar bioretentions during the same storms and over time. The synthesis presented in the final report will also compare what we have learned from these systems with what is known about other systems in the region. By contributing to the regional understanding of bioretention effectiveness, this project will provide the information necessary to improve LID guidelines.

2.4 Project deliverables
· A Quality Assurance Project Plan (QAPP), detailing the sampling and analysis plan
· Data Summary technical memo including flow, chemistry and toxicity data from the storm events sampled in the first year (2014-2015) 
· Data Summary technical memo including flow, chemistry and toxicity data from the storm events sampled in the second year (2015-2016)
· Draft and final reports, including all flow and chemistry data from 2014-2016 sampling, summary statistics, interpretation of findings and discussion of how findings compare to data from other Western Washington bioretentions in commercial basins

2.5 Overall project schedule 
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3. Detailed scope of work and schedule broken out by Tasks and Subtasks with associated deliverables and costs. 
Task 1 – Development and submission of the Quality Assurance Project Plan (QAPP) (1 deliverable; Cost: $21,948)
The QAPP will be prepared following Ecology guidelines. The QAPP will present the specific details of the sampling and analysis efforts and also outlines the necessary quality assurance and quality control processes. This includes coordinating sampling plans among laboratories (King County Environmental Laboratory [KCEL] and PCB congener contract lab) and with City of Federal Way. Once the QAPP is approved, equipment can be installed and data collection can begin.
Task 2 - Data Collection (Cost: $378,353)
This task focuses on activities relating to the installation of monitoring equipment and the collection of flow data and samples for water chemistry and toxicity tests. Water samples will be collected during storms, with a storm initially defined as a 24 hour period in which forecasts predict 0.25 inches of precipitation. If smaller rain events result in sufficient water volumes in the bioretention outlets, we may modify the definition of a storm to include these smaller rain events.
2a) Install and maintain flow meters at 6 points within the retrofit system (Figure 1). These include the bioretention inlets and outlets (4), the outlet of the wetland pond (1), and in the North Fork of West Hylebos Creek (1). Flow data will be used to quantify continuous discharges into and out of each bioretention; during sampling periods, the discharge volume will be used to estimate pollutant loadings.
2b) Install water level data loggers in stand pipes in both bioretentions and in the wetland pond. Water level data will be used to determine the frequency and duration of overflows.
2c) Collect flow data, field data, and flow-weighted water samples at all six points for 8 storms in 2014-2015 and 8 storms in 2015-2016. In addition, a field replicate will be collected at the inlet and outlet of one of the bioretentions during half of the storm events each year to help estimate variability at a sampling location. Temperature, pH and dissolved oxygen (DO) will be measured in the field at the time of sample collection. These data will be used to evaluate the performance of bioretentions over a variety of storm event conditions.
2d) Chemical Analysis - Analyses will include all parameters listed in Table 1. Stormwater runoff from these basins is expected to be representative of stormwater runoff from other urban basins. Therefore, we have focused analyses on metals, nutrients, PAHs, PCB congeners, bacteria as well as other conventional measures that are elevated in urban runoff (e.g., TSS, conductivity).
2e) Toxicity testing - Samples will be collected from all 6 points in the system for 4 storms each winter. Tests will include acute and chronic tests, using Daphnia pulex and Ceriodaphnia dubia, respectively. These data will be a biological measure of water quality. If untreated runoff is toxic to these invertebrates, we will be especially interested in determining whether toxicity is reduced by the bioretentions. 
Task 3 – Data Analysis and Interpretation (Cost: $53,153)
3a) Data management - Download, organize and QC flow and chemistry data.
3b) Flow data analysis - Analyses include determining frequency and duration of overflow in the bioretentions and wetland pond, and evaluating the magnitude and timing of peak flows across the sampling sites.
3c) Water quality data analyses - Analyses will include comparison of inflow and outflow concentrations of pollutants and other water quality parameters for each bioretention and calculating % and absolute change in parameters for each storm event. Analyses will include calculation of loading estimates for nutrients, metals, PAHs, and PCB congeners at each sampling point, and a comparison of the relative contributions of the two bioretentions and the wetland pond on the creek for these parameters.
3d) Exchange data with Federal Way - Ongoing monitoring conducted by Federal Way includes continuous temperature and turbidity at old detention pond inlet and outlet; flow monitoring at outlet; and macroinvertebrate sampling (B-IBI) at two locations on the North Fork West Hylebos adjacent to the South 359th St. crossing.
3e) Compare performance of the bioretentions across storms, considering precipitation and antecedent dry-period. Compare these results to performance data from other Western Washington bioretentions.
Task 4 – Preparation of Interim and Final Reports (3 deliverables; Cost: $70,502)
4a) Prepare draft and final data summary memo for 2014-2015 storm events.
4b) Prepare draft and final data summary memo for 2015-2016 storm events
4c) Prepare draft final report, including all data, interpretation and discussion. Submit for review to Department of Ecology in early Q3 of 2018.
4d) Revise and submit final report in Q4 of 2018.
Task 5 – Dissemination of Findings to Stormwater Permitees and other stakeholders (Cost: $17,945)
5a) Present findings at Stormwater Work Group meetings, and other regional stormwater meetings. Project staff will present findings at relevant regional stormwater meetings.
5b) Present findings at national water quality or LID conferences. The budget includes funds for two staff to travel to a conference and present findings from the project.
5c) Create and maintain project website. This will provide easy access to data and reports produced for this project.
Task 6 – Project management (Cost: $21,113)
6a) Coordinate logistics among King County Water and Land Resources staff, KCEL staff, and Federal Way staff.
6b) Manage budget, including managing the sub-contract with PCB congener lab.
6c) Organize and facilitate team meetings over the course of the project.

4. Project management
4.1 Project team structure and internal controls 
King County and its staff have a wealth of experience in applied sciences and water quality management. This section describes our institutional capacity as well as individual staff responsibilities. King County’s procurement and subcontracting complies with all applicable state law for expenditure of inter-local agreement funds. King County is regularly audited by the Washington State Auditor to ensure all expenditures are accounted for and subject to appropriate internal controls per the King County project management manual.
Kate Macneale will serve as project manager. In addition to analyzing data and writing reports, she will manage the project budget and schedule and coordinate King County staff and project partners. Jenée Colton will provide technical assistance with report writing and data analysis. Carly Greyell will provide technical assistance and will validate all data from KCEL. Richard Jack will manage and analyze PCB congener data. Deborah Lester is the supervisor for the King County Toxicology and Contaminant Assessment Unit and will provide senior review for all deliverables.

KCEL will provide analytical assistance and their Field Sciences Unit (FSU) will collect and deliver all samples. Kate Macneale will be in frequent contact with KCEL staff and the lab project manager, Fritz Grothkopp, to ensure samples are being collected according to project requirements. Fritz Grothkopp will send the appropriate samples to the contract lab for PCB congener analysis. A contract lab (to be determined) will conduct PCB congener analysis and a different contractor (to be determined) will provide the external data validation for PCB congeners. 

For this project, King County is partnering with City of Federal Way. Fei Tang is the Federal Way engineer who designed and oversaw the construction of the retrofit, and Dan Smith is the Federal Way water quality scientist who has led the monitoring for the project. They will provide expert opinion about the site, assist with site access, and provide data and reports from previous and on-going sampling efforts.

Minority and Women’s Business participation
While no known M/WBE partners are available, they will be solicited for contract laboratory analysis and data validation.

4.2 Staff qualifications and experience 
The project team includes a diverse group of scientists from King County and the City of Federal Way with expertise in water quality analyses, hydrology, toxicology, stormwater management and LID-effectiveness.

Institutional Qualifications: The Water and Land Resources Division of King County has a demonstrated capability to manage long-term monitoring programs that include environmental chemistry. We have a strong track record of collecting, managing, and analyzing technical information and are tasked to develop regulatory, policy, and project recommendations implementation. We have a well-established role in natural resource management in cooperation with cities, federal, tribal, and state agencies. Typical of our current research capabilities are several complex grant-funded studies including 1) an evaluation of the role of nitrogen in the risk of lethal, low-level oxygen events in Quartermaster Harbor on Vashon Island; 2) a study of the effectiveness of land use regulations in protecting aquatic environments in developing rural areas by assessing biophysical, hydrological, and water quality responses; 3) A hydrological study to identify future stormwater retrofit projects and other stormwater abatement actions across the highly-urbanized watershed; 4) Studies into the wet and dry deposition of PCBs and other organic chemicals in the Green River and Duwamish Waterway; 5) Investigations into the pathways, fate and bioaccumulation of PCBs in the Lake Washington basin.
Kate Macneale (PhD, Cornell University), has over 20 years of research experience in aquatic ecology, with broad training in experimental design, statistical analyses, water quality analyses, and project management. Recent peer-reviewed publications include studies on contaminants and their effects on aquatic food webs. Kate will be responsible for leading the project. (total estimated hours = 821) 
 
Carly Greyell (BS, Western Washington University) has a degree in Environmental Toxicology and has contributed significantly to several projects addressing stormwater loadings to the Duwamish Waterway and Lake Washington. She is well-versed in the scientific method, and has experience in team management, data compilation, graphics, and statistical support. Carly will assist with data collection, data organization, and data analyses. She will also assist with the writing of the QAPP and reports. (total estimated hours = 591)
Jenée Colton (MEM, Duke University) is a water quality planner with expertise in applied toxicology and ecological risk assessment. She has 16 years of experience working for King County and environmental consulting firms. She has designed and implemented several projects investigating sites for contamination and chemical effects on aquatic organisms. She recently completed a three-year EPA-funded study that included pollutant characterization of stormwater entering Lake Washington. As part of her position, she provides scientific support to King County’s Stormwater Services Section within the Water and Land Resources Division. Jenée will assist with data analysis and writing the QAPP and reports. (total estimated hours = 306)
Deb Lester (MS, Univ. of Vermont, School of Natural Resources) is the supervisor of the Toxicology and Contaminant Assessment Unit in King County’s Science and Technical Support Section.   She has over 30 years of technical experience in the areas of water and sediment quality, risk assessment, ecotoxicology, aquatic ecology and contaminant assessment. She has managed numerous projects addressing contaminant issues related to surface water, sediments, wastewater and stormwater. Deb will provide guidance for the project and will review and edit all deliverables. (total estimated hours = 138)

[bookmark: _GoBack]Richard Jack (MS, University of Maine) has 18 years of experience investigating sources of toxic metals and organics, source control, and setting water and sediment cleanup objectives at MTCA and CERCLA sites and via TMDLs. Example publications cover a watershed human health risk assessment, an endocrine disruptor survey in WRIA 8 and studies to understand major PCB pathways to Lake Washington (King County 2009, King County 2007, and King County 2014). Richard will manage and analyze the PCB congener data. (total estimated hours = 87)
Fei Tang (MS, Portland State University) has degrees in both civil engineering and environmental chemistry.   Fei had over five years of experience in storm water flow and water quality monitoring, sampling and data analysis. Fei also has nineteen years of experience in stormwater infrastructure design, construction and project management. The proposed bioretention monitoring site was designed by Fei and constructed under Fei’s supervision. Fei will provide expertise regarding the retrofit systems, and will review and edit all deliverables. (total estimated hours = 198)
Dan Smith (BS, Wright State University) has 30 years of experience in stormwater and surface water quality management and implementation of municipal stormwater permit program components. Dan leads all City of Federal Way surface and stormwater quality monitoring programs including the generation of field protocols, code compliance sampling, laboratory coordination, data management, and regulatory interpretation.  Dan will facilitate data sharing between King County and Federal Way, and will review and edit all deliverables. (total estimated hours = 236)
Will Appleton (MS, Purdue University) has 19 years of experience in engineering and over six years of experience as City of Federal Way stormwater utility manager. He will provide guidance for the project and will review and edit all deliverables. (total estimated hours = 50) 
King County Environmental Laboratory (KCEL) has a full-time field staff with decades of experience collecting and analyzing environmental samples. KCEL is a Washington State-accredited laboratory with the capability of analyzing water for conventional parameters. Lab staff recently performed bulk deposition sampling for Ecology’s current Puget Sound study and stormwater sampling for King County’s SR 520 Bridge runoff study, as well as water monitoring for the county’s NPDES stormwater permit.  For this project KCEL staff will be responsible for decontamination of field equipment, sample collection, conducting toxicity tests and analyzing for all parameters, except PCB congeners. PCB congener analysis is highly specialized analytical work and this will be subcontracted.  King County’s current subcontract for these services is undergoing renewal at this time so the contract laboratory cannot be identified. King County only subcontracts to Ecology accredited laboratories with some of the lowest detection limits achievable.
5. Data management 
All data from samples analyzed by KCEL are stored in the King County Laboratory Information Management System (LIMS) database. All PCB data generated by a contract laboratory for this project will be stored in a Microsoft Access database. Benthic monitoring data collected by Federal Way will be available in the Puget Sound Stream Benthos database. All chemical data will be downloaded from the LIMS and the Access databases for data analysis. A final report will present all data analyses and include appendices with raw, validated data (2017). All project deliverables will be posted on a project website and distributed among the SWG and permittees.
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Write, submit and revise QAPP (delivered 2014 Q4)

Install flow meters in rain gardens, wetland pond & Hylebos Creek

Install water depth loggers in rain gardens and wetland pond

Collect flow data, field data and water samples

Analyze water samples

Conduct toxicity tests

Download, organize, and QC data

Analyze flow data

Analyze water quality and toxicity data

Exchange data with Federal Way

Compare data across storms and to other studies

Complete data summary technical memo for 2014-2015 (delivered 2015 Q4)

Complete data summary technical memo for 2015-2016 (delivered 2016 Q4)

Complete and submit draft report (delivered 2017 mid-Q3)

Complete and submit final report (delivered 2017 Q4)

Present findings at Stomwater meetings

Present findings at national water quality or LID conference

Create and maintain project website

Coordinating logistics among KC WLRD, KCEL, Federal Way

Budget Management, including managing sub-contract with PCB congener lab

Facilitating Team meetings

Task 3 – Data Analysis and Interpretation

Task 4 – Preparation of Interim and Final Reports 

Task 5 – Dissemination of Findings 

Task 6 – Project Management

Schedule for Tasks and Sub-tasks                                                   

shading indicates when sub-tasks will be occuring

2015 2016 2017

Task 1 - Quality Assurance Project Plan (QAPP)

Task 2 - Data Collection 


image4.emf
Scientific Staff Role and responsibilities total Budget Narrative

Kate Macneale

project lead; data analysis, 

coordination, report writing $53,166.59

Carly Greyell

data analysis, coordination 

and report writing $31,489.26

Jenee Colton

data analysis and report 

writing $24,911.66

Richard Jack

analysis and management of 

PCB data $6,398.17

Deb Lester review and edit reports

$12,306.04

$16,486.28

$17,249.18

$5,370.00

$41,412.00

$3,654.00

$1,705.20

Supplies $5,700.00

Sampling and laboratory supplies will be needed 

over the course of the project.

$38,500.00

$31,500.00

$1,600.00

Travel $5,000.00

Disseminating the project findings at regional as 

well as national meetings is an important task. 

Comparison of data among sites is a sub-task, and 

by learning about other projects at meetings, we 

increase our understanding of other projects.

$87,768.00

KCEL is has extensive stormwater sampling 

experience. The King County WLRD staff and the 

KCEL staff work well together, which will help with 

project coordination and sampling success.

$118,844.32

Water chemistry is critical for assessing 

effectiveness of bioretention on water quality.

$16,770.51

Toxicity tests are an excellent biological measure 

of water quality, and will be a excellent measure 

of effectiveness.

$11,115.00

KCEL administrative costs will cover internal data 

management and QC.

Indirect costs 

(25% of salary 

$32,067.93See staff narratives above.

Federal Way, Dan Smith

Federal Way, Will Appleton

Budget

The project requires designated flow meters and 

auto-samplers and depth loggers for the duration 

of each storm season, so that we can maximize our 

chances of successfully sampling storm events.

Each King County WLRD staff brings expertise to 

the project. This group works especially well as a 

team, and has a proven track recorded of 

successful, completed projects.

King County uses a contract lab for PCB analysis, 

and an external lab for QC of the data, because of 

the need for congener data. 

Other - King 

County 

Environmental 

Lab (KCEL)

PCB congener lab

Shipping samples to PCB lab

External Lab for PCB congener QC

field and lab sampling supplies

Equipment

King County 

salaries and 

benefits

flow meters

auto-samplers

$563,014.12



field sampling labor

water chemistry analyses

toxicity tests

Lab administrative costs

King County staff

Total project cost

depth loggers

Registration and travel expenses for 2 staff to travel to LID 

or water quality conference

The partnership between King County and Federal 

Way is ideal. They designed the system and are 

interested in how effective it is, and King County 

(with the KCEL) has the capacity to intensively 

sample and analyze the data from the system.

Contractual

Federal Way, Fei Tang
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#

Project Name

August 2014 - 

July 2015

August 2015 - 

July 2016

August 2016 - 

July 2017

August 2017 - 

July 2018

2

Effectiveness of Bioretention in 

Reducing Stormwater Flows, 

Pollutants and Toxicity $302,368.61 $179,034.47 $64,102.04 $17,508.99

Annual Expenditures
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Cu, dissolved and total

Pb, dissolved and total

Cd, dissolved and total

Zn, dissolved and total

hardness

ammonia-N

nitritre+nitrate

TN

orthophosphate-P

TP

conductivity

turbidity

TSS

TOC

DOC

alkalinity

DO 

temperature

pH

PAHs (PAH-SIM method)

PCB congeners *

fecal coliform *

Daphnia pulex acute toxicity *

Ceriodaphnia dubia chronic toxicity *

toxicity

other 

contaminants

metals

nutrients

conventionals 

(field)

conventionals 

(lab)

Table 1. Water quality and toxicity parameters measured 

in flow-weighted composite samples. Samples for each 

parameter will be collected at all six locations during 16 

storms, over 2 years, except for those marked with * that 

will be sampled for 8 of the storms.


