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I.
PROBLEM NUMBER

To be assigned by NCHRP staff.

II.
PROBLEM TITLE

EVALUATION AND ASSESSMENT OF ENVIRONMENTALLY SENSITIVE STREAMBANK PROTECTION MEASURES

III.
RESEARCH PROBLEM STATEMENT

In response to the demand for streambank stabilization measures that provide enhanced aesthetics and more biologically diverse and ecologically compatible environments, numerous documents have been developed to provide conceptual guidance and generic details on a variety of bank protective measures incorporating vegetative and geosynthetic materials in lieu of, or in addition to, rock slope protection.  While many of these bank protection measures have been deployed and have survived for a number of years, there remains considerable skepticism within the engineering community regarding performance of these measures when subjected to flood event magnitudes typical of DOT designs for streambank protection.  Further, very little information is available regarding the durability and service life expectations of these measures nor does the existing guidance provide adequate information on the requirements associated with initial establishment of vegetative components or the long-term maintenance requirements for such measures.  Since most DOT’s have minimum service life requirements for drainage related infrastructure within the range of 25 – 100 years, such information is crucial to determining whether agency requirements can be achieved.  Historically, the limited performance evaluations conducted on these types of measures has primarily focused on the environmental/biologic aspects of the installation, with less attention placed on these more engineering related elements.  The applicability of individual measures to varying stream hydraulic and site conditions, the long term structural integrity of the measure (and/or the bank the measure was constructed to protect) as well as the anticipated maintenance and inspection costs are all critical elements that must be understood in order to support sound engineering decisions.

The recently completed NCHRP Report 544, “Environmentally Sensitive Channel- and Bank-Protection Measures”, is representative of the current state of the practice.  Conceptual design information for 44 separate measures are provided in the document and companion CD.  The researchers were able to conduct only relatively limited field investigations for this project, and stated “The need exists for more performance data, such as allowable velocities for some techniques and the amount of vegetative cover required to reach project objectives” and “…research opportunities are identified in the detailed descriptions of each technique…”.  It is clear that while some data has been collected to date which helps define the performance of these measures, specific data has not typically been made widely available, nor has it been of sufficient quantity to define the full range of measure applicability or long term performance.

In the context of many small stream restoration projects, for which the preponderance of these techniques have been developed, the long term or large flood resistive considerations are occasionally of relatively limited consequence.  However, when these measures are designed to act as the primary impediment to washout of streambanks supporting highways or other critical public infrastructure, with the attendant impacts to public safety, such information is critical to ensure that the engineering designer has adequate basis for assessing the risk of the design.

IV.
LITERATURE SEARCH SUMMARY

There is considerable existing literature regarding environmentally sensitive streambank measures, though most most of the performance elements are based on anecdotal or very limited-term exposures.  There is scant information which specifically identifies performance of features when measured against design floods or assesses long-term behavior. The listing provided is a partial identification of some available literature with the understanding that the project will focus on field data gathering.
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V.
RESEARCH OBJECTIVE

This study will establish a baseline and set of protocols for long term study of the most common of these biotechnical streambank protection measures.  This study will provide engineering recommendations for designing the structures and installation limitations and requirements for the selected technique from specific field evaluations as well as data assessments associated with the design, construction and maintenance of selected facilities.  This study will include a database of such configuration that State DOT’s can continually add information from their own selected sites and continue to expand the set of information to additional measures as well as augment the initial research data with additional years of evaluations.

At a minimum, the tasks to be completed should include the following:

Task 1 – 
Identify a minimum of six of the most commonly used biotechnical streambank protection measures by performing a comprehensive literature search and via survey of State DOT practice.

Task 2 - 
Identify a minimum of four evaluation sites for each of the selected measure types.  Both successful and unsuccessful installations should be included in this evaluation.  The evaluation sites should cover as wide a range of conditions as possible.  Factors in selecting evaluation sites should include availability of data on the design, construction and any maintenance as well as streamflow data since construction of the facility. Direct contact with FHWA and DOT Hydraulic/Drainage Specialists should be conducted to assist in site selection.

Task 3 -
Establish a set of field inspection and evaluation protocols to formalize the assessment of the installation itself as well as the impacts to and from the associated stream reach.

Task 4 -
Conduct site visits to gather field data.  Conduct interviews with design, construction and maintenance staff to the extent possible.  Collect and assess original design documents and compare to constructed facility.  At sites where the measure did not perform as anticipated, the investigators should document the reasons for the perceived inadequate performance and, as available, determine the owner’s expectations of performance prior to installation in order to produce an appendix in the final report on “lessons learned”.

Task 5 -
Record data, photographs, site information, etc. in a Microsoft Access based database to facilitate data categorization and future augmentation of data from subsequent investigations of these, as well as other similar measures, and other types of measures not investigated.

Task 6 -
Finalize the study findings in report form with recommendations regarding the engineering design criteria and considerations necessary to support effective implementation of the selected measures in a highway infrastructure context.  The following are some of the anticipated use consideration criteria that the investigators are encouraged to address.  The listing is neither final nor all encompassing, but provides a general basis from which to proceed:

· A range of stream hydraulic parameters (flow depth, velocity, width/depth ratio, bend radius) where the measure is applicable.

· Site conditions that would make the use of the measure unacceptable (or not recommended), such as too little available moisture (either flow or rainfall) to support vegetation on banks, too much forest cover that wouldn’t allow enough light to grow vegetation, too high a bed load that would possibly destroy any vegetative cover, etc.

· Maximum structure sizes that would make the use of these techniques unacceptable (or not recommended) perhaps because of the size of the stone required to construct them, too great of a stream constriction (where vanes may extend across channel too far, causing increased erosion on opposite bank) etc.

· Criteria for vegetative establishment in order for measure to reach full functionality, including estimated timeframe between construction completion and final establishment as well as typical maintenance effort leading to full establishment.

· Estimated service life and condition at which end of service life is considered to have been met.  General life span of typical vegetation and whether it is self-propagating at adequate density, estimates of deterioration of large woody debris that is not continuously submerged, durability of geosynthetic materials if exposed to sunlight, etc. 
VI.
ESTIMATE OF PROBLEM FUNDING AND RESEARCH PERIOD

Recommended Funding: $500,000

Research Period: 30 months
VII.
URGENCY, PAYOFF POTENTIAL, AND IMPLEMENTATION

Without performance data, designs for environmentally sensitve streambank protection measures are either avoided in lieu of hard armoring, or constructed without the level of analysis typically applied to engineered features.  There is no consistent or uniform means of optimizing designs or of verifying peformance across a broad spectrum of possible flood events.  However, resource agencies (USACE, NOAA Fisheries Service, various state and local entities) continue to require placement of these facilities as a condition of obtaining Permits.  Such practices, without a sound fundamental basis of design, places the streambank as well as any associated roadways or bridges, at increased risk of failure.
Given that these features are being constructed, there is an urgent need to have a more robust set of supporting data which describes the performance of these features.

This data, with the accompanying guidance that the data supports, could be used immediately by desingers to achieve both environmental enhancement as well as more effective designs.

VIII.
PERSON(S) DEVELOPING THE PROBLEM

Glenn DeCou, Chief

Office of Highway Drainage Design

California Department of Transportation
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Sacramento, CA 94274-0001

Tel.:  (916) 653-1302

e-mail:  glenn_s_decou@dot.ca.gov

IX.
PROBLEM MONITOR
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X.
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