
Research Proposal Template
Roads & Highways Monitoring Committee

Subgroup of the Stormwater Working Group

	1.  RESEARCH PROPOSAL TITLE  
Provide a title that briefly and immediately conveys to the reader the intent of the proposed study.
Field Reconnaissance: Flow Control Effectiveness in Small Receiving Waters



	2.  RESEARCH PROBLEM DESCRIPTION
In one or more paragraphs, provide background to set the context and explain the reason for the research by stating the general problem or need.  Be explicit about the significance and scope of the problem.  Explain the consequences, if any, of not doing this work. 

Where State and city/county Departments of Transportation construct infiltrative best management practices (BMPs) and flow control facilities (low-impact development facilities included), I believe we need better data regarding long-term performance, including performance under extreme conditions.

If infiltrative BMPs and flow control facilities are functioning well to prevent hydraulic erosion of the bed and banks under most events, and yet they do not function well to prevent hydraulic erosion under extreme events (e.g., once every 2 years, once every 5 years storm events), we have a problem.  Once the physical habitat has been damaged, and/or the functional habitat complexity has been lost from the system, recovery of that function will likely require direct intervention on a timeline of years or decades.  As the saying goes, an ounce of prevention is worth a pound of cure (or correction).

Future monitoring efforts should document performance of infiltrative BMPs and flow control facilities where the stability and functional geomorphology of small receiving waters are concerned; i.e., how well do these BMPs function to prevent erosion of the bed and banks, and to preserve instream physical habitat complexity, 4 and 6 years post-construction?



	3.  RESEARCH OBJECTIVE
Describe in very brief terms how the expected benefits/products of the research will be used and by whom.  Indicate which one of the three categories the research proposal targets.

__XSecondary__Effectiveness    ____Source Identification    __XXPrimary__Status & Trends



	4.  LITERATURE SEARCH AND RESEARCH IN PROGRESS SUMMARY
Summarize literature and ongoing research found on the topic.  Describe any shortcomings or deficiencies in the current body of research and how this project will address them.
Numerous authors and investigators have examined the links between urbanization, or catchment-scale development, and declining function in aquatic ecosystems.  Some of that research has its origins in the Pacific Northwest and dates back to the late-1980s, or earlier:  “Over the past two decades, the effects of urbanization on streams in the Puget Sound lowlands have been intensely studied (Booth, 1990; Booth and Jackson, 1997; May et al., 1997; Moscrip and Montgomery, 1997; Booth and Henshaw, 2001; Morley and Karr, 2002; Konrad et al., 2005; McBride and Booth, 2005; Alberti et al., 2007, among others).  These studies have established relationships between land-cover change and alterations to streams, using a suite of metrics for physical, chemical, and biological conditions and quality.  Although the cumulative effects of watershed land cover change have been well studied, the specific effects of an altered near riparian zone in urbanizing watersheds have received little detailed attention” (Segura and Booth 2010).

Walsh et al. (2005) have compiled and reviewed an extensive body of literature examining the “urban stream syndrome”.  Their characterization of the syndrome points to the following symptoms, which they say have been  consistently documented:  a flashier hydrograph (increased magnitude of high flow, frequency of erosive flow, and speed of the hydrograph rise and fall);  altered channel morphology and stability (increased channel scour, or incision, and width; loss of channel complexity, such as pools, bars, or undercut banks); and, reduced biotic richness (loss of sensitive species; increased dominance of tolerant species).  “The primary driver of these changes occurs from a combined effect of increased areas of impervious surfaces and more efficient transport of runoff from impervious surfaces by piped stormwater drainage systems (Dunne and Leopold 1978). Total catchment imperviousness (TI) has commonly been used as an indicator of this class of hydrologic change, although the influence of TI on stream hydrographs varies substantially with permeability of pervious parts of the catchment (Booth et al. 2004) and with how much of the impervious area drains directly to streams through pipes rather than draining to the surrounding pervious land (Walsh et al. 2005)” (Walsh et al. 2005, p. 708).
“Stormwater managers tend to incorporate end-of-pipe hydrologic management to address erosive flows (e.g., retention basins and treatment ponds and wetlands) ... However, frequent, smaller high-flow events in conventionally drained urban catchments may be more important causes of channel incision and resultant ecological impacts than infrequent, larger events (MacRae and Rowney 1992)” (Walsh et al. 2005, pp. 711, 716).

There is much skepticism about the adequacy of “end-of-pipe” approaches to hydrologic management.  There is also much hope and anticipation that newer, refined approaches, including those billed as low-impact development (LID), will provide a better long-term solution to the “urban stream syndrome”.  Whether this skepticism, or alternately this hope, proves true won’t be known until we have better empirical data examining the long-term function of infiltrative and flow control BMPs.  

Sources:

C. Segura and D.B. Booth.  2010.  Effects of Geomorphic Setting and Urbanization on Wood, Pools, Sediment Storage, and

     Bank Erosion in Puget Sound Streams.  Journal of the American Water Resources Association (JAWRA) 46(5):972-986.
Walsh, C.J., A.H. Roy, J.W. Feminella, P.D. Cottingham, P.M.  Groffman, and R.P. Morgan.  2005.  The Urban Stream

     Syndrome: Current Knowledge and the Search for a Cure.  Journal of the North American Benthological Society 24(3):
     706-723.




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

____Nationally    ____Pacific Northwest    __X__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   __X__Within 5 years   ____Ongoing




	6. Conceptual Research Approach

Summarize what the proposed research involves.  Identify any potential technical, institutional, or political barriers to its implementation.

Channel morphologies are easily measured and monitored in-the-field.  Certainly when compared to the inherent variability, and difficulties of measurement, where stormwater runoff and receiving water quality are concerned.  But the physical characteristics of the receiving water, and changes there to, are also inherently important to the interpretation of stormwater effects.   When paired with physical habitat biometrics (e.g., streambed and bank condition, substrate condition, measures of instream habitat complexity, etc.), these descriptions of channel change over time can tell us whether physical habitat is being lost or degraded, and whether or not BMPs appear to be serving one of their primary intended functions. 

(1) With input from State/city/county Departments of Transportation and other partners, identify candidate small receiving waters and specific locales where BMPs have been recently constructed, or are planned for construction.
(2) Evaluate candidate small receiving waters and specific locales for effective isolation from “external factors”, most importantly, the possibility that many of these sites may experience uncontrolled flows introduced elsewhere (i.e., not from the road or highway stormwater conveyance and treatment system, or BMP, of interest).
(3) Select candidate small receiving waters and specific locales, with attention to: size of the receiving water, geographic or basin location, stream type morphology and gradient, BMP or facility type, facility age, ease of access, availability of previously collected stream channel dimensional data and/or habitat biometrics, etc.
(4) Develop and refine a stream channel morphology and habitat biometric inventory protocol, to be applied at each of the small receiving waters and locales.
(5) Collect data in the field, seasonally and/or annually, as appropriate to the physical measure and rate of change in the receiving water.
(6) Prepare a report, using empirical data collected over the functional life (or “early” life) of the constructed BMP or facility, to describe how well (or how poorly) the flow control design has served to prevent physical damage and preserve natural habitat function in the small receiving waters.



	7. ESTIMATED COST AND TIMING (Optional)
Identify:  1) The funds required; 2) How long the project will take; and 3) Whether the project depends on another action before it can proceed.

Steps 1 thru 4, as suggested above or with some refinement, should not require more than 3 months to complete, provided we get good participation from State/city/county Departments of Transportation and other partners.  I can suggest a ballpark price of $20,000.
Step 5 will require a field monitoring effort,  scaled over time, to collect the right physical data at the right time intervals (i.e., probably not the same suite of physical measurements, at all sites, on a default schedule).  I would suggest that this monitoring proposal may offer an opportunity for citizen-led science or cooperative implementation with a volunteer interested party or educational institution.  I can suggest a ballpark price not exceeding $165,000.

Step 6.  I can suggest a ballpark price not exceeding $15,000.  Total cost ballpark price not exceeding $200,000.
One of the biggest hurdles to overcome will be locating good candidate sites (small receiving waters and specific locales) where the influence of off-site flows and discharges can be properly excluded.



	8.  CONTACT INFORMATION
Provide specific contact information for the person(s) involved in developing the research proposal.
Ryan McReynolds, U.S. Fish and Wildlife Service, Lacey, WA   (360)753.6047  ryan_mcreynolds@fws.gov
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