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Project Director

I. Executive Summary: 

Hydroacoustic flow meters are becoming standard flow measurement devices in irrigation districts throughout the western U.S.  Although hydroacoustic flow meters can be utilized in many situations where other standard flow measurement devices, such as Replogle flumes, will not work, these devices must still be properly installed and calibrated in order to give accurate flow measurement data.  

Until this project, the proper installation and calibration of hydroacoustic meters at non-standard structures was not known.  As a result of this research, the calibration procedure, called Flow Rate Indexing Procedure (QIP), enables the use of hydroacoustic meters to measure and record the flow rate in a channel to within 5-10% of actual.  The research results have been successfully implemented in 7 large irrigation district projects.
The attached report details the QIP process.
J. Major Accomplishments:
1. Fine-tuning of the calibration procedure for advanced hydroacoustic flow meters, an emerging technology, resulted in the Flow Rate Indexing Procedure (QIP).  This procedure can now be used by industry and government agencies performing flow measurement.
2. The QIP process provides for greater accuracy in discharge data and stage information collection for rating non-standard sites.  The discrepancy between data collected using a hydroacoustic flow meter and calibrated using the QIP process compared to data collected using the traditional and much more expensive Replogle flume was reduced dramatically as a result of this study. 
3. The ability to use hydroacoustic meters was demonstrated at 16 irrigation districts.  The successful implementation of the QIP will significantly help with the accuracy of evaluating the flow rate at the sites evaluated.
K. Impact Statements: 

1. This project is enabling irrigation districts to significantly expand their modernization and water conservation efforts through better water measurement.  
2. USBR hydrologists and irrigation district personnel are using the QIP process to index sites throughout Sacramento, Klamath, Yuma, and Fallon areas.
3. As a result of their participation in this project manufacturers of hydroacoustic flow meters have modified and upgraded their equipment and software to incorporate the capability for new data collection features.  The new data collected has been incorporated into the final project technical report.
L. Dissemination, publications and presentations of research:
The final report is a 262 page document that includes extensive data and details on the correct procedures for evaluating a flow measurement site.  The report will be made available to the cooperating districts and agencies as well as being posted to the ITRC web site.

ITRC Web Site:  
The ITRC web site is widely used by irrigation districts and consultants as a source of information.

a.
Canal Flow Rate Measurement Guidelines - ITRC 2005: Hydroacoustic Meters (R 05-002):  http://www.itrc.org/reports/sensors/hydroacousticsummary.htm  

Professional Articles:

The following all contain information developed in this research:

a.
Styles, S.W. and M. Niblack.  2003.  Canal Velocity Indexing at Colorado River Indian Tribes (CRIT) Irrigation Project in Parker, Arizona using the SonTek Argonaut SL.  Proceedings of the Annual Technical Conference of the Irrigation Association.  November 18-20.  San Diego, CA. (published conference proceedings)
b.
USCID March 2004 - Workshop on Application of Technology to Water Measurement and Management
Procedure and User Instructions
a.
Procedure for using Acoustic Doppler Current Profilers (ADCPs)

b.
User Instructions for Regression Analysis of Hydrological Data using Excel

Training and Demonstration
a. USBR hydrologists and district staff were directly trained by ITRC during the course of the study
b. ITRC performs 3-4 flow measurement classes per year.  Material generated by this report will be disseminated into those courses.
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