Pre-Proposal form for Regional Stormwater Monitoring Program (RSMP) Effectiveness Studies
Provide brief descriptions and keep your submission to no more than three pages.
1. Title of the proposed study: Efficacy of current rain garden design at interrupting urban PCB cycling.

2. Topic and question addressed (must be on the list provided in Attachment A):
Study addresses two questions:
a) How do we best ensure that LIDs are not only properly designed but also properly constructed/installed?
b) Look for opportunities to measure current condition and monitor receiving water after retrofits are applied. Focus on developed areas. Modeling will be useful.

3. Lead entity and partners expected to be involved:
Lead: King County Department of Natural Resources and Parks
Partners: City of Kirkland and City of Redmond 

4. Abstract (200 words max):
As semi-volatile contaminants, PCBs are known to volatilize from existing sources like paints, caulks and contaminated soils. They then condense onto particulates or surface films and re-deposit throughout urban watersheds.  Direct deposition and stormwater conveys these PCBs to urban water bodies which contribute to fish consumption advisories for PCBs  Tissue concentrations of PCBs in Lake Washington fish, for example, are among the highest in the State and there are “do not eat” recommendations for multiple species.  Prior studies have found that stormwater contribute the majority of total PCB loading to Lake Washington, while direct atmospheric deposition of PCBs contributes less but remains an important loading pathway.
Many of the urban jurisdictions around Lake Washington are pursuing LID as a stormwater management tool. It is not known if current LID designs permanently sequester PCBs or if PCB inputs re-volatilize from these LID structures and potentially recycle within the watershed and eventually contaminate downstream receiving waters.  This project will monitor one LID technology, functioning rain gardens, to assess their ability to sequester PCBs and interrupt urban atmospheric-stormwater PCB cycling. 

5. Approach to answer the question (300 words max):
This study will evaluate PCB sequestration in Western Washington rain gardens; influents and soils at three rain gardens within the Lake Washington watershed (in Redmond and Kirkland) will be sampled and combined with hydrologic design information to develop PCB mass balances.  Influent PCB concentrations will be sampled up to 6 times per year and these concentrations will be used along with design flows and rainfall to determine PCB loads to the gardens.  Four composite soil samples will be taken from rain garden soils to determine the annual PCB sequestration.  One soil sample will be taken before the water year begins (September) to determine the baseline PCB mass in soils.  Another soil sample will be taken near the end of the wet season (March) to evaluate wet season PCB sequestration. Two additional soil samples will be taken in June and September to determine if the rain garden has permanently removed PCBs or if soils have re-volatilized and off-gassed PCBs during the dry season.  PCB degradation, especially for the more persistent PCBs responsible for fish advisories[footnoteRef:1], is assumed to be negligible over this one year study. [1:  There are 209 unique PCB and congeners. Each has slightly different chemical properties based on their specific formula and shape.  The more highly chlorinated PCBs are, in general, more toxic and bioaccumulative.  Those with lower levels of chlorine atoms are more volatile and also less prevalent in fish tissue.] 

The mass of PCBs (if any) sequestered in rain garden soils per km2 drainage area (based on the soil samples) will be compared to previously modelled PCB loads per km2.  The potential impacts of widespread rain garden adoption throughout the Lake Washington watershed will be described based on study results and prior modeling efforts of total PCB loadings to Lake Washington (King County 2013).

6. This question can be answered in: __X__ less than 5 years; ____ 5-10 years; or ____ >10 years
This is a 2 year pilot study of PCB sequestration in rain garden soils.

7. Monitoring sites and locations, or existing data sources to be evaluated:
Two rain gardens in Juanita Creek or Moss Bay tributaries to Lake Washington.  One rain garden in Redmond, tributary to the Sammamish River and eventually Lake Washington.

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:
LID is one tool many stormwater managers are using to improve receiving water quality. This study will provide information on the effectiveness of rain gardens to reduce PCB loadings in addition to nutrients and metals, and inform whether volatilization of PCBs from rain garden soils could contribute to the air deposition pathway.

9. In less than 500 words, describe what is known about the effectiveness of this stormwater
management practice from studies in Puget Sound and elsewhere? Make an explicit connection
to the white papers at http://www.awcnet.org/TrainingEducation/StormwaterProgram.aspx,
also linked under “Synthesis of findings of Effectiveness Study Literature Review” at http://
www.ecy.wa.gov/programs/wq/psmonitoring/swgreports.html:

Although the LID white paper reviewed literature on effectiveness of LID treatment of stormwater for water quality, the parameters examined did not include PCBs. Despite being responsible for fish tissue impairments in 158 different waterbodies, and 14 different fish advisories across Washington State, information on PCBs and LID effectiveness was not available for white paper review.  This study will be the first effort at understanding if rain gardens are effective at reducing PCB loadings to a contaminated waterbody with “do not eat” fish advisories in place.  We believe this is a particularly important data gap, as PCBs are a pollutant of high concern due to their very low (pg/L) water quality criteria, resulting bioaccumulation, and human health risks through fish consumption.  They are a high priority policy issue for the state and stormwater managers at this time.

10. Expected duration of the project:
Two years

11. Approximate cost:
$275,000

12. How would the findings of this study best be shared with stormwater practitioners?
Project website, regional and national conferences, SWG workgroup presentations, PSP presentations.

13. Other information:

14. Your name, email address, and phone number:
Richard Jack
[bookmark: _GoBack]Richard.Jack@kingcounty.gov
King County DNRP
201 South Jackson St, Suite 600
Seattle, WA 98104
206-477-4715

Submit your idea via email in MS Word format to Karen Dinicola at karen.dinicola@ecy.wa.gov before
close of business on Tuesday, February 18, 2014. In the subject line of your email, write “Idea for
Effectiveness Study” and include only one proposal per email.
Forms
