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1.0
PURPOSE

1.1
This standard operating procedure (SOP) describes procedures for collecting a flow measurement from tributaries and mainstem river in applicable sampling locations. 

2.0
TERMS AND DEFINITIONS

2.1
Following is a list of terms and definitions.

· Vertical - a point on the river at which a sample is taken or a meter is read

· QA - Quality Assurance

· CFS - Cubic Feet per Second

· USGS - United States Geological Survey

3.0
BACKGROUND

3.1
Stream discharge is the volume of water passing a cross-section per unit of time and is generally measured in feet per second (cfs).  The cross-sectional area is determined by stretching a measuring tape across the stream to determine its width. For QA purposes there must be a minimum of 20-30 verticals or points at which the flow is taken in any particular stream with no more than 4-5% of the total discharge in each rectangular subsection to ensure that a valid average flow is taken for the particular time that the sample is taken. For measuring flow follow the steps below. All flow measurements will be conducted at sites that do not have permanent USGS flow gauges available. 

4.0
PROCEDURES

4.1
Stretch a tape between the endpoints (width) of the channel; divide the width of the channel by 25 (at least) to set the interval for metering verticals. (e.g. water surface 22 feet across; 22/25= an interval of 0.9). If stream is small (4 ft wide) then an approximation can be used to set the amount of verticals. Fifteen for a four-foot wide stream is sufficient.

4.2
Start measuring at the waters edge and read out the distance to the recorder, then the depth, and then the velocity. Stand down stream from the current meter in a position that least affects the velocity of the water passing through the meter. Hold the rod in an interval position with the meter directly facing into the flow.  Stand behind the tape downstream approximately 1 to 3 inches, and at least 18 inches from the meter.

4.3
To ensure an accurate reading, the meter must be completely submerged under water, facing into the current, and free of interference. The meter may be slightly upstream, or downstream to avoid boulders snags or other obstructions that may bias the actual flow. The note taker/recorder will call out the calculated distance interval. Record the actual distance called out by the meter operator as the centerline for the subsection.

4.4
If depth is less than 2.5 feet, measure velocity (V) once for each sub-section at 0.6 times the total depth measured down from the water surface. (e.g., if depth s 2 feet, measure at 1,2 feet from the waters surface) If depth is greater than 2.5 feet, measure velocity twice, at 0.2 and 0.8 times the total depth. (e.g., if the depth is 3 feet measure at .6 ft, or 2.4 ft. from the surface). The average of these two readings is the velocity of this sub-section.

4.5
Allow enough time between each reading. A minimum of 40 seconds for most meters. The operator calls out the distance, then the depth, and then the velocity. The note taker repeats it back as it is recorded, as a check and balance system. (Table 1 shows an example of a recorded flow measurement including the distance, width, depth, and velocity)

4.6
Each depth at each vertical will need to be recorded on a flow or field sheet. To obtain flow, each depth will need to be multiplied by the velocity to obtain the total flow of the river. Its important to use the same units of measurement in the field to ensure the flow measurements accuracy. For example, if the depth is measured in tenths, then the width should be measured in tenths for consistency.

Table 1.0 

	Tape Distance (ft)
	Width (ft)
	Depth (ft)
	Velocity (ft/sec)
	Area (ft sq.)
	Q Discharge cfs.

	0.5 
	0.5ft
	0.22
	0
	0.22
	0

	1.0 
	0.5ft
	0.4
	0.845
	0.4
	0.338

	1.5 
	0.5ft
	0.55
	0.768
	0.55
	0.4224

	2.0 
	0.5ft
	0.73
	0.755
	0.73
	0.55115

	2.5 
	0.5ft
	0.65
	1.388
	0.65
	0.9022

	3.0 
	0.5ft
	1.2
	1.713
	1.2
	2.0556

	3.5 
	0.5ft
	1.3
	1.656
	1.3
	2.1528

	4.0 
	0.5ft
	0.55
	2.208
	0.55
	1.2144

	4.5 
	0.5ft
	0.64
	1.55
	0.64
	0.992

	6.0 
	0.5ft
	1.23
	0.55
	1.23
	0.6765

	6.5 
	0.5ft
	1.5
	1.8
	1.5
	2.7

	7.0 
	0.5ft
	0.9
	1.562
	0.9
	1.4058

	7.5 
	0.5ft
	0.64
	0.056
	0.64
	0.03584

	8.0 
	0.5ft
	0.78
	1.5
	0.78
	1.17

	8.5 
	0.5ft
	0.54
	2.45
	0.54
	1.323

	9.0 
	0.5ft
	0.48
	1.18
	0.48
	0.5664

	 
	 
	 
	 
	Total (cfs)
	16.50609
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