53:071

Project #2
Flow Measurement with a Weir
Problem Statement

The Iowa DNR plans to monitor a proposed prairie restoration project in eastern Iowa as an experiment.  The site is currently in row crops, and will be returned to a tallgrass prairie landscape in a few years.  A small ephemeral stream drains the site.  The Iowa DNR wishes to find out how the runoff from the site changes over time.  You have been hired as a consultant on the project.
Project Objectives
Design a weir flow control structure to continuously measure discharge at the site.

Site Information

The site for the flow measurement weir, and the representative channel cross-section at the site, are shown below:
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A photograph of the stream at the proposed weir site is shown on the following page.
Design Criteria
Although the flow in the stream is usually contained within the streambanks, during times of high flow, the water will spread over the floodplain.  The highwater mark for the largest observed flood is shown above.  The Iowa DNR requires that the weir be able to measure flows as large as the largest observed flood.  In addition, the DNR would like to know the extent of ponded water behind the weir (e.g., the water surface profile) for this design flood.

A Global Water Instrumentation Inc. WL 400 Water Level Sensor will be used to measure water levels upstream of the weir site.  The Iowa DNR requires that estimates of the uncertainty (Q) of the discharge measurements be made for conditions of (1) bankfull flow and (2) the design flood.
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Photograph showing the stream near the proposed weir site.

Weirs Options
One of two weirs geometries may be selected for the site.  One is a rectangular sharp-crested weir.  The other is a V-notch sharp-crested weir.  The two weirs have been delivered to the IIHR laboratory facilities for testing.  Your project team will run tests to determine the weir head-discharge relation (Q = khn).

Details of the experimental methods to be used to test the weirs are available at:

http://css.engineering.uiowa.edu/~cfd/physexp/handouts.html
Project Report

Your project team must submit a final project report to the Iowa DNR Restoration Project Director.  The report should be concise and focused on answering the project objectives.  Minimum required components are:

1. The recommended weir geometry and head-discharge relationship.

2. Profile and cross-section specs for the weir site (sketch).  This should include the height of the weir (Hw) above the stream bed, the maximum height of the weir, and the proposed placement of the water level sensor [Note: The construction manager will be directed to build to these specs].

3. The required water level measurement range (e.g., 0 to ? feet) for the water level sensor (in order to purchase the correct WL400 Water Level Sensor).
4. The estimated uncertainty (Q) of the discharge measurement (in cfs) for the two cases mentioned in the Design Criteria.  [Note:  This will depend on the uncertainty (or accuracy) of the water level measurement (H), as reported in the manufacturer’s specifications for the water level sensor]. 
5. An estimate the extent of ponded water behind the weir for the design flood condition [Note:  A plot of the water surface profile calculation based the direct-step method would provide this information].
6. Any other recommended design and operation considerations for the site.
The report should also contain technical information necessary to support your recommendations and conclusion; however, this information needs to be written at a level appropriate to the audience (i.e., the Project Director, who has an MS in Biological Sciences).

Due Dates

Final project reports are due on Friday 14 April 2005 at 4 PM.  Consultation with the CTC is not required, but is recommended (and will be rewarded with extra credit).
Report Format

The recommended report format (see 53:071 Report Format handout) is as follows:

A. Title Page

B. Executive Summary (200 word maximum)

C. Introduction
D. Background Information
E. Methodology (or Approach)
F. Results and Discussion
G. Conclusions and Recommendations
H. Appendices

