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NOTICE OF INTENT TO AWARD
This Funding Announcement is not a request for applications.  This announcement is to provide public notice of the Bureau of Reclamation’s intention to fund the following project activities without full and open competition.

	ABSTRACT

	Funding Announcement
	R12AC80251

	Project Title
	Design and Testing of Computationally-Efficient Methods to Evaluate Parameter and Model Uncertainty

	Recipient
	Colorado State University

	Principal Investigator / Program Manager
	Prof. Jeff Niemann
970-491-3517

jneimann@engr.colostate.edu

	Anticipated Federal Amount
	$200,000

	Cost Share
	$0

	Total Anticipated Award Amount
	$200,000

	New Award or Continuation?
	New Award

	Anticipated Period of Performance
	6/1/2012-8/15/2016

	Award Instrument
	Cooperative Agreement

	Statutory Authority
	Public Law 111-11, Subtitle F-Secure Water, Sec. 9504(b) 

	CFDA # and Title
	15.560

	Single Source Justification Criteria Cited
	(4) Unique Qualifications

	Reclamation Point of Contact
	Shaun Wilken
303-445-3697

swilken@usbr.gov


OVERVIEW
The long-term objective of this research is to develop and test methods to assess the uncertainty in the predictions from hydrologic, hydraulic, and sediment transport models so that data collection and model calibration strategies can be modified to reduce this uncertainty.  To constrain the immediate scope, this project focuses on evaluating parameter and model uncertainty, but similar methods can also be used to evaluate input uncertainty.  This project also focuses on applying the methods to a sediment transport model, which is used in assessments of aquatic habit among other applications, but the methods are transferrable to other types of models.

The project will build on prior research on this topic.  In particular, methods have been proposed to assess both parameter and model uncertainty.  Multi-Objective Shuffled Complex Evolution Metropolis – Uncertainty Analysis (MSU) can assess the uncertainty that remains in parameter values after calibration and the impact of that uncertainty on model forecasts (Vrugt et al., 2003; Van Griensven and Meixner, 2007).  Similarly, Bayesian Model Averaging (BMA) characterizes model uncertainty and its impact on model forecasts (Raftery et al., 2005).  Both tools have been previously coupled with a commonly-used model called Sedimentation and River Hydraulics – One Dimension (SRH-1D) (Huang and Greimann, 2010) and applied to three simple flume experiments.  In these applications, MSU/BMA was found to provide better uncertainty analyses than previously-proposed approaches.  However, MSU required so many simulations to make the assessment that it would be difficult to use with complex model applications.  In this project, we aim to develop an improved uncertainty methodology that: (1) requires few enough simulations to be applied to complex model applications and (2) retains enough formality to be used for evaluation of data collection and model calibration strategies.

RECIPIENT INVOLVEMENT
Recipient involvement will include:

A. Analyze the application of MSU/BMA to SRH-1D simulations of flume experiments to assess model weaknesses and data collection strategies

B. Apply MSU/BMA to an SRH-1D model of a real river system and evaluate the method’s performance

C. Develop and evaluate a simplified methodology that requires fewer simulations to evaluate uncertainty

D. Implement the method in streamlined software and train USBR staff in its use

E. Publish project results in refereed journals

RECLAMATION INVOLVEMENT
Substantial involvement on the part Reclamation is anticipated for the successful completion of the objectives to be funded by this award.  In particular, Reclamation will be involved throughout the research process.  Reclamation is providing the numerical model and data sets that will be used to test and improve the uncertainty analysis procedures and will work directly with the University to develop these procedures.  There will be quarterly or semiannual meetings between Reclamation and University staff and Reclamation staff will be included on the thesis committee of the researcher performing this work.
SINGLE-SOURCE JUSTIFICATION

	DEPARTMENT OF THE INTERIOR

SINGLE SOURCE POLICY REQUIREMENTS

	Department of the Interior Policy (505 DM 2) requires a written justification which explains why competition is not practicable for each single-source award.  The justification must address one or more of the following criteria as well as discussion of the program legislative history, unique capabilities of the proposed recipient, and cost-sharing contribution offered by the proposed recipient, as applicable.



	In order for an assistance award to be made without competition, the award must satisfy one or more of the following criteria:

(1) Unsolicited Proposal – The proposed award is the result of an unsolicited assistance application which represents a unique or innovative idea, method, or approach which is not the subject of a current or planned contract or assistance award, but which is deemed advantageous to the program objectives;

(2) Continuation – The activity to be funded is necessary to the satisfactory completion of, or is a continuation of an activity presently being funded, and for which competition would have a significant adverse effect on the continuity or completion of the activity;

(3) Legislative intent – The language in the applicable authorizing legislation or legislative history clearly indicates Congress’ intent to restrict the award to a particular recipient of purpose;

(4) Unique Qualifications – The applicant is uniquely qualified to perform the activity based upon a variety of demonstrable factors such as location, property ownership, voluntary support capacity, cost-sharing ability if applicable, technical expertise, or other such unique qualifications;

(5) Emergencies – Program/award where there is insufficient time available (due to a compelling and unusual urgency, or substantial danger to health or safety) for adequate competitive procedures to be followed.




Reclamation did not solicit full and open competition for this award based the following criteria:

(4) Unique Qualifications

Single Source Justification Description:

a. Location: Colorado State University is located in Ft. Collins, CO. The programmatic and technical leads for the Bureau of Reclamation are located in Lakewood, CO.  The close proximity of CSU to the Bureau of Reclamation provides cost efficiencies and increases collaboration effectiveness. 

b. Technical Expertise: Dr. Niemann has published peer reviewed journal articles on the application of uncertainty methodologies to sediment transport models. Colorado State University and Professor Jeffery Niemann have invested 3 years in the development of software utilities to perform complex calculations necessary to automatically calibrate numerical model parameters and calculate the uncertainty associated with those parameters. There are no other comparable studies completed to date using the application of sophisticated algorithms to automatically calibrate sediment transport model parameters while simultaneously estimating the uncertainty associated with model parameters. In addition, there have been no other applications of using Bayesian analysis to compute the uncertainty associated with model structure. This effort would not be possible without Dr. Niemann’s extensive theoretical and applied background in the specific algorithms used to compute uncertainty.

STATUTORY AUTHORITY
Omnibus Appropriations Act, 2009(Public Law 111-8) SEC. 205: 

The Secretary of the Interior, acting through the Commissioner of the Bureau of Reclamation, is also authorized to enter into grants or cooperative agreements with universities or nonprofit research institutions to fund water use efficiency research.

Omnibus Public Land Management Act of 2009 (P.L. 111-11), Subtitle F-Secure Water, Sec 9504(b) 
Sec 9504

(b) Research Agreements-

(1) AUTHORITY OF SECRETARY- The Secretary may enter into 1 or more agreements with any university, nonprofit research institution, or organization with water or power delivery authority to fund any research activity that is designed--

(A) to conserve water resources;

(B) to increase the efficiency of the use of water resources; or

(C) to enhance the management of water resources, including increasing the use of renewable energy in the management and delivery of water.

(2) TERMS AND CONDITIONS OF SECRETARY-

(A) IN GENERAL- An agreement entered into between the Secretary and any university, institution, or organization described in paragraph (1) shall be subject to such terms and conditions as the Secretary determines to be appropriate.

(B) AVAILABILITY- The agreements under this subsection shall be available to all Reclamation projects and programs that may benefit from project-specific or programmatic cooperative research and development.
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