TECHNICAL NOTES

USDA-Natural Resources Conservation Service

Boise, Idaho
ENGINEERING TECHNICAL NOTE NO. 02



December 16, 1981
ESTIMATING SEDIMENT CONCENTRATIONS
BY IMHOFF CONE IN RUNOFF WATER

FROM SILT LOAM SOILS

General
Imhoff cones were designed for measuring settleable material in sewage at various stages of treatment. Using the standard Imhoff cone methods for measuring sediment concentrations does not give satisfactory results, primarily because soil has a greater density than settleable solids in sewage.

A method for determining sediment concentrations has been developed by Agricultural Research Service personnel at Kimberly, Idaho based upon field studies conducted by them and the personnel of Washington State University and the University of Idaho.

Sampling Procedure
The recommended sampling procedure is as follows:

1.
Collect a 1 liter sample of water. To assure that the sample represents the actual condition of the water being evaluated, obtain the sample at a point where the sediment load is thoroughly mixed. The sample may be taken with the Imhoff cone directly or with any container that holds at least 1 liter. If the sample is collected with another container, make sure the sample is thoroughly mixed before pouring it into the Imhoff cone.

2.
To measure the sediment once the water sample is in the Imhoff cone, set the cone upright and allow the contents to settle for 30 minutes.

3.
At the end of 30 minutes, record the volume of sediment that has settled into the bottom section of the cone.

4.
Using the appropriate column in Table A, the sediment concentration 
(weight per unit 
runoff) in milligrams/liter, tons/acre foot, or pounds/gallon can be determined


    for the given Imhoff cone reading.

5.
The quantity of sediment being carried off in the runoff water can be determined by multiplying the sediment concentration (Step 4) by the water flow. The water flow rate and duration should be measured at the time the 1 liter sample is taken. Example 1 shows a method for deter​mining the erosion rate for a single irrigation. Example 2 shows a method for estimating a seasonal erosion rate.

Limitations
The relationships in Table A are for silt loam soils. Relationships for sandy, clay or clay loam soils have not been determined. Also the Imhoff cone is not intended to substitute for filter testing where a high degree of accuracy is needed.

Example 1
Imhoff cone 30 minute reading = 11.0 ml/l
Length of run = 800 feet

Row Width = 30 inches

Outflow = 5.5 gpm average

Outflow time = 500 minutes

Find the sediment rate per acre from the field for this irrigation.

Step 1.  Conversion factor for 11.0 ml/l


Reading from Table A = 0.0675 lbs/gal.
Step 2.  Amount of sediment per furrow


Sediment = (Outflow 5.5 gpm) (Outflow time 500 minutes)



         x  (Conversion factor 0.0675 lbs/gal. ( 2000 lbs/ton)



         =  0.0928 tons

Step 3.  Area


A = (Furrow width 2.5 feet) (Furrow length 800 feet)





43,560 ft2/ac.
Step 4.  Sediment Rate


Rate = 0.0928 tons   = 2.02 tons/acre


           0.0459 acres

The seasonal sediment rate can be estimated by multiplying this value times the number of irrigations. This assumes the value for this irrigation is an average value for all irrigations.

Example 2
Imhoff cone 30 minute reading = 11.0 ml/l

The estimated irrigation water deliver to the field is 4 ac. ft/ ac./yr.

The percent runoff is estimated at 40 percent of inflow. (This rate is from knowledge of the soil, typical soil intake, inflow and outflow measurements).
Estimate the sediment rate per acre from the field for a season.

Step 1.  Conversion factor for 11.0 ml/l  reading.

From Table A = 10.99 tons/acre foot.

Step 2.  Runoff per acre


Ro = (Seasonal irrigation 4 ac.ft./ac.) (Runoff 40%) = 1.6 ac.ft./ac.
Step 3.  Sediment rate


Sediment rate = (Conversion factor 10.99 tons/ac.ft.)



               x  (Runoff per acre 1.6 ac.ft./ac.)




    =  17.58 tons/acre

This method assumes that the Imhoff cone reading used is an average value for all irrigations.
/s/ H. LeRoy Zollinger

H. LeRoy Zollinger

State Conservation Engineer
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