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AASHTO Innovation Initiative
[Proposed] Nomination of Innovation Ready for Implementation
Sponsor
Nominations must be submitted by an AASHTO member DOT willing to help promote the innovation. If selected, the sponsoring DOT will be asked to promote the innovation to other states by participating on a Lead States Team supported by the AASHTO Innovation Initiative.
1. Sponsoring DOT (State):  California DOT
2.  Name and Title: Majid Ghaboosi  
    Organization:  California Department of Transportation, District 12
    Street Address:   1750 E. 4th Street
    City:   Santa Ana
    State:   California
    Zip Code:   92705
    Email:   majid_ghaboosi@dot.ca.gov
    Phone:  949 636 7225
    Fax:   
Innovation Description (10 points)
The term “innovation” may include processes, products, techniques, procedures, and practices.
3. Name of the innovation:
 Highways in the Alluvial Environment
4. Please describe the innovation. 
 Floodplains and alluvial fans have dynamic natures and the section of the highways are located within these environs are prone to imposed destabilizations and should be protected against flooding, erosion and deposition. 
5. What is the existing baseline practice that the innovation intends to replace/improve?

 Currently, Caltrans NPDES assesses the project site conditions with respect to the sources of sediment and other pollutants in stormwater and non-stormwater discharges.  Similarly, Caltrans Hydraulic addresses functions of the natural and man-made open channels with respect to design and implementation of the onsite and offsite drainage systems.  However, systematic investigation of the many interactions between the existing or proposed highway structures and the surrounding alluvial environment has not been taken place.
6. What problems associated with the baseline practice does the innovation propose to solve?

 Rivers within their floodplains, and water courses within the alluvial fans can slowly rise and eventually overtop their bank.  These kinds of flooding along with more sever events such as flash floods can cause bridges, embankment and roadway washout, local road closings, and general destabilizations.
7. Briefly describe the history of its development. 

 Principal of hydraulics and open channel flow involving application of continuity, momentum and energy concepts have been effectively applied to river and alluvial problems.  Similarly, Sediment Transport Technology is a well- known scientific approach for analyzing erosion and deposition in alluvial environment and highly applicable to assessment their impacts upon the highway structures.  
8. What resources—such as technical specifications, training materials, and user guides—have you developed to assist with the deployment effort? If appropriate, please attach or provide weblinks to reports, videos, photographs, diagrams, or other images illustrating the appearance or functionality of the innovation (if electronic, please provide a separate file). Please list your attachments or weblinks here.
 The Federal Highway Administration along with the National Highway Institute has published a technical document entitled as “Highways in the River Environment”, dated February 1990, and under Publication Number FHWA-HI-90-016.  This document describes the hydraulics and environmental considerations in design of highway associated hydraulic structures in moveable boundary waterways.  Based on this document and as a user guide, a Technical Manual is required to incorporate current technological advances that have been made in the hydraulics and sediment transportation principles since 1990.  Through the state on the job training programs, the advanced methodologies can be introduced and described to the planners and designer, particularly active in Hydraulics, NPDES, and Maintenance branches.  Main objective of this innovative approach will be identifying sections of the existing state highway systems within the dynamic alluvial environment and protecting them against the potential flooding, washout, erosion, and deposition.                                                                                                                           Prior to joining Caltrans in 1998, as a Research Associate at Colorado state University, I was involved in development of the above mentioned FHWA document and conducting extensive research applicable to the current highway instability problems.  Following Page V-4 from the above mentioned publication represents respective part of my qualification. 
Attach photographs, diagrams, or other images here. If images are of larger resolution size, please provide as separate files.
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State of Development (40 points)
Innovations must be successfully deployed in at least one State DOT. The AII selection process will favor innovations that have advanced beyond the research stage, at least to the pilot deployment stage, and preferably into routine use.
9. How ready is this innovation for implementation in an operational environment? Please select from the following options. Please describe.
☒ Prototype is fully functional and yet to be piloted  
☐ Prototype has been piloted successfully in an operational environment  

☐ Technology has been deployed multiple times in an operational environment

☐ Technology is ready for full-scale implementation
 It is required to lay the groundwork for application of the principles of open channel flow, fluvial geomorphology, river mechanics, and sediment transportation methodologies to the instability problems associated with highway crossings and encroachments within the floodplains and alluvial zones.
10. What additional development is necessary to enable implementation of the innovation for routine use? 
 A comprehensive technical manual for incorporating current technological advances that have been  made in the pertinent discipline since publication of the Federal Highway Administration in 1990. 
11.  Are other organizations using, currently developing, or have they shown interest in this innovation or of similar technology??  ☒ Yes  ☐ No
If so, please list organization names and contacts. Please identify the source of this information.
	Organization
	Name
	Phone
	Email

	Federal Highway Administration
	 Publication Number:    FHWA-HI-90-016
	Click or tap here to enter text.
	Click or tap here to enter text.

	Click or tap here to enter text.
	Click or tap here to enter text.
	Click or tap here to enter text.
	Click or tap here to enter text.

	Click or tap here to enter text.
	Click or tap here to enter text.
	Click or tap here to enter text.
	Click or tap here to enter text.


Potential Payoff (30 points)
Payoff is defined as the combination of broad applicability and significant benefit or advantage over baseline practice .
12. How does the innovation meet customer or stakeholder needs in your State DOT or other organizations that have used it?
In the state of California, the annual damage related to the floodplains and alluvial fans problems such as flooding, washout, erosion and deposition at highway sections located within the alluvial environment are major concerns from standpoint of economy, safety, and highway functionality. 
13. Identify the top three benefit types your DOT has realized from using this innovation. Describe the type and scale of benefits of using this innovation over baseline practice. Provide additional information, if available, using quantitative metrics, to describe the benefits. 
	Benefit Types
	Please describe:

	Cost Savings
	 Preventing annual damages to highways prone to flooding.

	Improved Safety
	 Providing safety against the potential highway instabilities. 

	Improved Operation Performance
	Preventing seasonal and frequent road closing associated with the highway flooding and instabilities.



Provide any additional description, if necessary:
Click or tap here to enter text.
14 How broadly might this innovation be deployed for other applications. in the transportation industry (including other disciplines of a DOT, other transportation modes, and private industry)?

 Improvement of the safety, economy, and functionality of the highways as the direct outcome of this innovative methodology will be associated with the improvement of the functionalities of the other disciplines of DOTs including Maintenance, traffic, and construction.   
Market Readiness (20 points)
The AII selection process will favor innovations that can be adopted with a reasonable amount of effort and cost, commensurate with the payoff potential.
15. What specific actions would another organization need to take along each of the following dimensions to adopt this innovation?
	Check boxes that apply
	Dimensions
	Please describe:

	☒
	Gaining executive leadership support
	 Facilitating management

	☐
	Communicating benefits
	Click or tap here to enter text.

	☒
	Overcoming funding constraints
	 Preventing  imposed cocts

	☒
	Acquiring in-house capabilities
	 Updating knowledge

	☐
	Addressing legal issues (if applicable) (e.g., liability and intellectual property)
	Click or tap here to enter text.

	☐
	Resolving conflicts with existing national/state regulations and standards
	Click or tap here to enter text.

	☐
	Other challenges
	Click or tap here to enter text.


16. Please provide details of cost, effort, and length of time expended to deploy the innovation in your organization.
Cost:   By specifying over time for a small team of the DOT employees, preparation of the technical manual and on-the-job training programs can be accomplished. 
Level of Effort:  Through a comprehensive research on the pertinent literature, reviewing and collecting current methodologies and making them applicable to the real world problems of the California highways within the alluvial environment.
Time:   About a year for literature review and preparation of the technical manual 
17.  To what extent might implementation of this innovation require the involvement of third parties, including vendors, contractors, and consultants? If so, please describe. List the type of expertise required for implementation.
  Not applicable
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