Attachment D


Research Proposal Template
Roads & Highways Monitoring Committee

Subgroup of the Stormwater Working Group

	1.  RESEARCH PROPOSAL TITLE  
Using a compost-amended biofiltration swale to reduce pollutant concentrations at a maintenance facility in eastern Washington.




	2.  RESEARCH PROBLEM DESCRIPTION
Stormwater runoff has been identified as a significant source of surface water pollution and a major environmental stressor in Washington State.  Transportation departments across the state are under increasing pressure to manage stormwater discharges from roads, highways, and transportation facilities including maintenance facilities.  Finding effective, low cost best management practices (BMPs) that can be broadly applied to treat stormwater runoff is a priority.  

Because of the activities at maintenance facilities, they may have the potential to produce different pollutants and higher concentrations than road or highway segments. Biofiltration swales have been used historically at maintenance facilities to treat stormwater runoff from parking lots, building roofs, wash basins, and garage floors. 

Basic biofiltration swales have been approved for TSS removal only, but oils and metals are pollutants of concern at maintenance facilities. Compost-amended biofiltration swales (CABS) have been approved for general use level designation for dissolved metal removal and have pilot use level designation for oil control. More testing is needed to determine if CABS remove oil from stormwater runoff. Oil concentrations are generally higher on the east side of the state due to longer antecedent dry periods. Thus installing and monitoring a CABS at an eastside maintenance facility may give us a better opportunity to determine if CABS could be used for oil control.

In addition to pollution removal through filtration, the addition of compost to soils has been shown to improve infiltration. This characteristic could aid in flow control and ground water recharge.



	3.  RESEARCH OBJECTIVE
The results of this research will be used by stormwater designers and engineers throughout Washington to design treatment BMPs for roads, highways, transportation facilities, and site development features for enhanced treatment (dissolved metal removal) and oil control.   

X     Effectiveness    ____Source Identification    ____Status & Trends



	4.  LITERATURE SEARCH AND RESEARCH IN PROGRESS SUMMARY
WSDOT research has shown that compost-amended biofiltration swales (CABS) can remove dissolved metals significantly better than non-compost amended bioswales (WSDOT Compost-Amended Biofiltration Swale Evaluation – Technical Evaluation Report). Many other studies have shown that compost-amended soil removes metals and other pollutants from contaminated water (Barrett et al. 2004; Glanville et al. 2004; Hsieh and Davis 2005; Pitt 1996; Sun and Davis 2007; Yu et al. 2001). However, many of these studies were at sites where the stormwater infiltrated into the soil such as at bioretention ponds, bioinfiltration areas (also known as rain gardens), or side slopes. 

Yu, et al (2001) studied grass lined swales and concludes that the effectiveness of swales as a best management practice (BMP) is “highly dependent on design characteristics such as length, longitudinal slope, and the presence of check dams.” Filtration by vegetation, settling of particulates, and infiltration into the subsurface zone are the primary mechanisms for pollutant removal (Yu et al. 2001). Barrett, et. al. (2004), found that vegetated filter strips designed to convey highway runoff were effective in removing pollutants from stormwater. The vegetated swales reduced the pollutant mass transport to receiving waters by more than 85% for Total Suspended Solids (TSS), 68-93% for turbidity, chemical-oxygen demand, zinc, and iron, and 36-61% for total organic carbon, nitrate, and total Kjeldahl nitrogen (TKN), total phosphorus and lead. Grassy swales without compost were used. Rushton (2001) found that swales reduced average runoff pollutant amounts by 30% in a parking lot setting in Florida.

Mazer, et. al. (2001) report that the abundance of vegetation does not correlate well with pollutant removal in bioswales; hydraulic retention times and flow depth are better indicators of the effectiveness of bioswales to remove pollutants. They indicate that the longitudinal slope of bioswales should be between 0.5 and 2% (Mazer et al. 2001). Compost added to soil provides organic matter that adds adsorption sites (Rushton 2001; Sun and Davis 2007) and lowers soil bulk density (Pouyat et al. 2002). Organic matter improves soil structure and provides conditions conducive to healthy soil microbes (Rushton 2001).

Glanville, et al. (2004) reported significantly greater infiltration capacity on highway embankments where compost blankets had been applied. Persyn, et. al. (2007) found that compost blankets increased the plant mass of planted species while controlling the establishment of weeds on highway slopes. Faucette, et al. (2006), reported that soils receiving compost blankets averaged 2.7 times more vegetation cover than “hydroseed” treatments alone. Because plant cover, soil structure, and water infiltration rates are all enhanced by compost applications and these factors also play a key role in pollution removal from stormwater, applying a compost blanket to swales ought to increase their pollution removal capabilities.



	5.  Geographic Scope and Urgency of Research
How broadly will the results of this research apply?

_X__Nationally    ____Pacific Northwest    ____WA Only    ____Eastern WA    ____Western WA    ​____Puget Sound Basin
How quickly will you need the results of this research?

____ASAP   ____Within 6 months   ____Within 1 year  ____Within 2 years   ____Within 5 years   ____Ongoing




	6. Conceptual Research Approach

This study proposal involves construction of a compost-blanket biofiltration swale (CABS) at a maintenance facility in eastern Washington. Oil and grease have been identified as pollutants of concern in runoff from parking and fueling areas at maintenance facilities.

Monitoring will evaluate the effectiveness of the BMP to reduce pollutant loads during major storm events. This study represents the next step in an adaptive management process that addresses a problem identified during the first phase of monitoring under the current WSDOT NPDES municipal stormwater permit. If monitoring results indicate the biofiltration swale is successful, this type of BMP could be used in similar situations to provide possible enhanced treatment and oil control.
There is support for this project in the WSDOT Eastern Region, and monitoring is technically feasible.

One of the maintenance facilities in eastern Washington has been identified as a possible good candidate for this study. However, a preliminary investigation at this facility shows a shallow layer of basalt below the proposed biofiltration swale site. Although the shallow basalt layer would inhibit vertical infiltration at this site, it may promote lateral dispersion and infiltration across the width of the biofiltration swale. In combination with a very shallow gradient (approximately 0.5%) along the length of the proposed biofiltration swale, these factors could increase stormwater residence time and BMP treatment potential. Further investigation of this site is needed.  



	7. ESTIMATED COST AND TIMING (Optional)
Design and construction $30,000

Monitoring 

· Equipment purchase ≈ $43,000.

· Annual analytical costs ≈ $48,000. (Costs depend on constituents analyzed and are annual costs.)

The project would take 6-8 weeks to design and construct and then another 6-8 weeks to set up and trouble shoot the instrumentation. Monitoring would be done over the water year (October 1 through September 30). 

This action does not depend on other actions (other than funding) before proceeding. 




	8.  CONTACT INFORMATION
Mark Maurer, PLA, PE

Highway Runoff Program Manager

PO Box 47329

Olympia, WA 98504-7329

360-790-6421

maurerm@wsdot.wa.gov
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