COMPANION DOCUMENT 580-5

STREAM CLASSIFICATION USING THE ROSGEN SYSTEM

1. Identify bankfull elevations and mark cross-sections.

Identify the bankfull elevation by walking along a reach that is 20-30 times the bankfull width
long, marking bankfull indicators with flags. This usually includes at least three meander
bends. Choose three locations to measure cross-sections, placing them at crossovers, where
the thalweg switches from one bank to the other. The flags help identify bankfull elevation
even when indicators are not present at selected cross-sections.
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Figure 1: Recommended cross-section locations for bankfull stage measurements in
"riffle/pool" system
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Figure 2. Recommended location for measurement of bankfull stage in "step/pool”
system
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2. Survey cross-sections.

Measure a stream channel cross section. This means surveying the cross section from
bankfull elevation on one bank to the other bank. You will need to survey up into the flooplain
as well (see step 3). Wisconsin Job Sheet 811, Stream Channel Classification, may be used
to aid in classification.
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Figure 3: Measuring a stream channel cross-section

In the above diagram:

bankfull width is the distance between the banks at bankfull stage (dashed arrow)

maximum bankfull depth is the difference in elevation between the bankfull stage and the deepest
part of the cross section (red arrow)

bankfull depth or mean depth is the cross sectional area at bankfull divided by the bankfull width.
See step 7 for detailed instructions on calculating mean depth.

In Wisconsin, the bankfull elevation is roughly the water elevation during the 1.2 year discharge.
The bankfull elevation is the same as the ordinary high water mark (OHWM). In many channels
this is the point where water begins to flow out onto its floodplain. Since floodplains may be small
or inconspicuous in some stream types where the floodplains are naturally indistinct, it is
important to verify correct identification of the bankfull surface by checking it against the 1.2 year
discharge. Your geologist or engineer can provide assistance in determining the bankfull
elevation and bankfull discharge and return interval. Several methods of determining bankfull
discharge are provided in NEH 654, Stream Restoration Design, Chapter 6, Stream Hydraulics,
Wisconsin Supplement, Hydraulics for Design.

Discharge can also be found indirectly by using Manning’s equation to find the velocity and then
multiplying that by the cross sectional area. Several methods of determining Manning’s n are
provided in NEH 654, Stream Restoration Design, Chapter 6, Stream Hydraulics, Wisconsin
Supplement, Hydraulics for Design.
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3. Determine the entrenchment ratio.

Determine the floodprone elevation and measure the width. To find the floodprone elevation, take the maximum depth from the bankfull elevation to the
stream bed and multiply by 2. Measure the width at the floodprone elevation. Divide the width at the floodprone elevation by the width at bankfull elevation
to determine the Entrenchment Ratio. The floodprone elevation roughly represents the water elevation during the 50 year discharge.

STEPS: 1. Obtain a ROD READING for an Elevation at the "MAX DEPTH" Location.
2. Obtain 2 ROD READING for an Elevation at the "BANKFULL STAGE" Location.

3. Subtract the "Step 2" reading from the "Step 1" reading to obtain a "MAX DEPTH"
value; then multiply the Max. Depth Value times 2 for the "2x MAX. DEPTH" Value.

4. Subtract the "2x Max. Depth” value from the "Step 1 Rod Reading" for the
FLOOD-PRONE AREA Location Rod Reading Move the rod upslope, online with the
cross-section, until a Rod Reading for the Flood-Prone Area Location is obtained.
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5. Mark the Flood-Prone Area locations on each bank. Measure the DISTANCE
between the two "FPA” locations.

6. Determine the DISTANCE between the two BANKFULL Stage locations.

7. Divide the "FPA" WIDTH by the "BANKFULL" WIDTH to calculate the
ENTRENCHMENT RATIO.

Figure 4. Floodprone width and Entrenchment Ratio
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Measure the water surface slope (gradient).

Slope is measured between two bed features of the same type (top of riffle to top of riffle or center of pool to center of pool). Measurements should be
accurate to the hundredths level because stream gradients are often low. Wisconsin has many “C” and “E” stream types which tend to have flat gradients
in the range of 0.001 to 0.0001 feet/feet. Be sure to measure a reach that is long enough - at least 20 times the width at bankfull.

SURVEYOR'S ROD LOCATED AT TOP of a SERIES of RIFFLE/POOL

REACHES, and HELD AT WATER SURFACE; for a MINIMUM of FOUR
LOCATIONS, or 3 RIFFLE/POOL CYCLES
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Figure 5: Measuring stream gradient through a typical riffle/pool sequence
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5. Measure the sinuosity of the stream.
For small streams, this can be done with a tape measure. Measure the length along the stream and measure the length of the valley for the same reach of

stream. In other cases, these measurements can be made using an aerial photo.
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Figure 6: Channel Sinuosity Calculations
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Pebble Count.

Take a pebble count of the material in the active channel. First, determine the percentage of the
reach in pools and the percentage that is riffles. Take ten measurements at ten different locations as

shown below. Calculate the D50 particle size.

Pebble count data can be taken on Wisconsin Job Sheet 810, Pebble Count ftp://ftp-

fc.sc.egov.usda.gov/Wl/jobsheets/js-810.pdf. If desired, pebble count data can be entered into the
free Ohio DNR STREAM Modules developed by Mecklenburg and others Stream Morphology -

Modules. The spreadsheet will plot the pebble count and determine D50 for you.

1. Locate a Reach for sampling through two meander wave-lengths or cycles of a channel reach
that is is approximately 20 to 30 "channel widths" in length.

2. Determine the percentage of the reach length configured as riffles and pools.

3. Adjust the pebble-count transects or sampling locations so that riffles and pools are
sampled on a proportional basis, where the percentage of samples taken in riffles is
equal to percentage of channel reach length configured as riffles, etc.

- 2 MEANDER WAVE-LENGTHS or CYCLES —m™Mm >
This reach is approximately 24 *channel widths" in length.
Example: Reach configured as: Pcol _ Riflle
751 1751t Total Length: +/- 250 ft.
Percentage: 30%  70% Samples for Pabble Count: 30% in Pools; 70% in Riffles.

Figure 7: Pebble count procedure

Figure 8: sand gage
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Mean Depth (Bankfull Depth)

Find the mean depth at bankfull. Determine the area of the cross section. It may be easiest to
divide the cross section into cells and compute the area of the cells and then add the areas of the
cells together. Area can also be found by plotting on grid paper and counting squares or
calculating on a CAD system or using the Wisconsin spreadsheet Area By Coordinate Method .
ftp://ftp-fc.sc.egov.usda.gov/Wi/engcad/Spreadsheets/Area-By-Coordinate-Method.xls. Divide the
area by the width to get mean bankfull depth (dyys)-
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Figure 9: Area calculation of an individual cell
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8. Use the key to classify the stream.

COMPANION DOCUMENT 580-5

Wisconsin Job Sheet 811 Stream Channel Classification can be used to enter reach data for classification js-811.pdf on ftp-

fc.sc.egov.usda.gov.
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reaches, values of Entrenchment and Sinuosity ratios can vary by +/- 0.2 units; while values for Width / Depth ratios can vary by +/- 2.0 units.
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KEY to the ROSGIEN CLASSIFICATION of NATURAL RIVERS. As a function of the "continuumn of physical variables’ within stream

Figure 10: Stream Classification Key
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