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Memorandum

DATE:

February 18, 2014

TO:

Karen Dinicola, WA Dept. of Ecology
FROM:
Dan O’Brien, Stormwater Engineer, City of Burien

RE:


Effectiveness Study Pre-Proposal Form
This memorandum serves to represent the Pre-Proposal Form for a project idea for the Regional Stormwater Monitoring Program for Phase II Permitees. It will follow the format of the provided template for Pre-Proposal Forms.
1.
Title of the proposed study:
Effectiveness of traditional and LID BMPs within Burien’s NERA
2.
Topic and question addressed:

Topic: LID: Flow and pollutant reduction benefits to receiving waters
Question: How are collective installations of stormwater retrofits working to protect receiving waters at receiving water scale?

Question: At what density of LID measures will a developed basin show measureable differences in pollutant loads compared to a similar basin with a lower density of LID measures?
Topic: Retrofits: Water quality and habitat benefits
Question: Which combinations of retrofit BMPs and LID in a basin are most effective at reducing stormwater impacts in receiving waters?
3.
Lead entity and partners expected to be involved:

City of Burien would be the lead entity for this project. The Port of Seattle owns a majority of the developing area within the NERA project area, so they would possibly act as a project partner for this study. The Port would not be required nor asked to contribute financially to this project, as the RSMP is not part of their NPDES Permit. They would be involved as stakeholders.
4.
Abstract:

Burien has adopted a redevelopment plan for the 518-acre Northeast Redevelopment Area (NERA) that realigns land use within the area with the present and future operations at Seattle-Tacoma International Airport. The redevelopment plan includes seven sub-basin scale stormwater facilities to manage runoff from the NERA under post-development conditions. The stormwater facilities were designed to mimic a natural hydrologic cycle, utilizing required on-site infiltration, with the remainder of the runoff being fully infiltrated up through the 50-year storm event. City code will be updated to require site development within NERA to provide a minimum of 5% of the land area devoted to LID BMPs such as bioretention or permeable pavement.

The city of Burien recently completed design on three of the stormwater infiltration and water quality facilities, which will begin construction soon, to be completed this fall. This Phase I area is currently majority undeveloped and vegetated, with the exception of several Burien streets that will flow to these facilities, a former school property that the City recently acquired, and several privately owned residences. 
Miller Creek bisects the NERA site and will receive stormwater discharge exclusively from the redevelopment area via the stormwater facilities within a xx mile reach of the stream. This situation presents an opportunity to measure changes in the flow, water quality and biological conditions within Miller Creek as the stormwater facilities come on-line and development within NERA occurs.  
The NERA project itself does provide some hydrologic and water quality monitoring, assessing site conditions at both pre- and post-construction phases, as well as fully developed conditions. While this will result in a limited amount of good quality data on the effectiveness of these facilities (and also the over-arching idea of pairing on-site LID with sub-basin scale infiltration facilities), there exist numerous gaps in this monitoring plan, which could greatly benefit from additional hydrologic and water quality monitoring under the RSMP.

5.
Approach to answer the question:

Utilizing this project for the Regional Monitoring Program has numerous benefits. The pairing of different BMP types (LID with traditional end-of-pipe BMPs) may turn out to be an effective solution for implementing BMP retrofits along with the soon-to-be required LID techniques.
This proposal is to expand the limited amount of monitoring currently planned for the NERA project to a much broader scope. The current monitoring plan calls for measuring flow and water quality in Miller Creek near the upstream and downstream boundaries of the NERA property. Flow and temperature are to be measured continuously at these locations using existing equipment. Grab water quality samples are to be collected during three storms per year along with one summer base flow sample. Grab water quality parameters include hardness, pH, dissolved oxygen, temperature, fecal coliform, and total and dissolved copper and zinc. Planned water quality monitoring aligns with three development milestones – 1) current predevelopment condition, 2) post construction of the stormwater facilities and 3) following 100% build-out of the basins.

This study pre-proposal builds upon the existing monitoring plan for the NERA project, complements the Miller and Walker Creek Monitoring Sampling and Analysis Plan (King County 2011) and supports anticipated components of the planned RSMP Small Streams Status and Trends monitoring program. Additional monitoring at the two locations within Miller Creek is proposed to provide a more robust water quality data set and include biological (BIBI) and sediment chemistry components.  Sampling at intermediate development milestones corresponding to 25%, 50%, 75% build-out levels would be added to the milestone periods included in the existing monitoring plan to obtain a more complete picture of the hydrologic and water quality conditions as the NERA site undergoes development.

.
The additional monitoring would include the following:
1) Collection of flow-weighted composite water quality samples using autosamplers deployed at the two Miller Creek monitoring locations to include - 
a. 24-hour baseflow samples, one in the summer and one in the winter during the water year;
b. Storm event samples covering the duration of storm hydrographs – one or two storms per quarter over the water year;
c. Analysis of water samples for TSS, total nitrogen and total phosphorus in addition to the parameters included in the current NERA monitoring plan; 
2) Continuous insitu monitoring of pH, DO, turbidity and conductivity during sampled baseflow and storm events;

3) BIBI sampling on Miller Creek near the two NERA stream gaging stations. One set of samples would be collected for each development milestone period;
4)  Collection of sediment samples from the bed of Miller Creek at locations near the two gaging stations.  Samples would be analyzed for metals, PAHs, TOC and grain size. One set of samples would be collected for each development milestone period.
These additional types of data and intermediate sampling periods will provide for an evaluation of flow, water quality and biological conditions in the receiving water as the mix of “centralized” stormwater facilities and dispersed LID installations come on-line within NERA. This will allow for a more thorough assessment of how these stormwater management techniques can improve the corresponding receiving water at a fairly large scale. 
6.
This question can be answered in:

5 – 10 years (estimated, as it would depend on the time for full build-out of the basin to occur).
7.
Monitoring sites and locations, or existing data sources to be evaluated.

Upstream and downstream of the project area, which correspond to the crossings of Miller Creek at S 140th St (upstream) and Des Moines Memorial Dr (downstream).  Existing flow, water quality and BIBI data collected previously at locations in Miller Creek downstream from the study site can also be used to establish baseline conditions for the study. 
8.
Intended outcome(s) of the study that would inform stormwater management programs and practices, including expected improvements to sediment or water quality, habitat or biota:

The intended outcome from this study is an enhanced understanding of the potential effects on receiving water flow, water quality and biological conditions that result from implementing a mix of centralized stormwater flow control and treatment BMPs and dispersed LIDs within a drainage basin.  
9.
Describe what is known about the effectiveness of this stormwater management practice from studies in Puget Sound and elsewhere?
This study would address knowledge gaps identified in the Final White Paper SWMP Literature Review of Low Impact Development Techniques (white paper). According to the LID white paper: “documentation of downstream hydrologic or ecological benefits on a basin scale as a result of LIDs has not yet been conducted.” This applies to Puget Sound or elsewhere. The white paper cites a couple of plat-scale monitoring studies of LID performance, which did not include receiving water monitoring. The white paper concluded that specific monitoring approaches that discern benefits of LID use at the basin scale are needed.   This study would investigate the effects/benefits of using distributed LIDs in combination with sub-basin scale stormwater treatment and infiltration facilities on the associated receiving water.    

The white paper also poses the question: “what level of basin development and LID implementation results in observable benefits to receiving waters over what would have been seen without LID?”  To help address this question, this study would collect relevant receiving water data at various stages of build-out of the study site.    
10.
Expected duration of project:

5-10 years, or until full developed build-out of sub-basin occurs.
11.
Approximate cost:

$300K to $400 K, depending on number of samples per milestone and duration of build-out
12.
How would the findings of this study best be shared with stormwater practitioners:

The collected data could be entered into appropriate data bases that are accessible to stormwater practitioners.  Intermediate progress reports and a final study report should be prepared and made available to the public on-line. 
13.
Other information:

14.
Your name, email address, and phone number:

Dan O’Brien, Stormwater Engineer, City of Burien
dano@burienwa.gov
206-439-3154

