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In addition to the important contract support from the Agricultural 
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contributions to the work reported herein have also been made by other 
groups and individuals. At the ri sk of omitting important contributions, 
the help of the following organizatioPs and individuals is gratefully 
acknowledged. 
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ADVANCE SUMMARY 

The results of research and development work of sediment sealing at 
four test sites are reported: 

1. Lateral 19.3 site in loessial soil -- The test site comprised 
about 4.4 miles of-Y:ateral 19.3 of the Central N~braska 
Public Power and Irrigation District near Bertrand, Nebraska. 
It is situated in lo~ssial material which is a wind-deposited 
silt dominated by a typical vertical, tubular structure. The 
site was divided into four sections for testing: 

a. Mi O to 1..6--Underwater harrowing only 
b. Mi 1.6 to 2.6--No treatment--control reach 
c. Mi 2.6 to 3.4--Ponding with flocculated bentonite alone 
d. Mi 3.4 to 4.4--Ponding with flocculated bentonite fol-

lowed by harrowing. 

The only test section that indicated a significant reduction of 
seepage loss in the season following the trial was the control 
or untreated reach. The sealing results in the treated sections 
were down-graded by several uncontrolled factors, such as bank 
erosion by wind-induced waves, bank sloughing, an unexpected 
increase in water hardness, and crayfish burrows. 

2, Coachella Canal site in sandy materials -- The test site included 
7.82 miles of the Coachella Canal in the Imperial Valley of 
Southern California. The bed materials are sandy. While 
several types of bentonite, including a number of local bento
nites, were evaluated in the initial wor~, the trial instal
lation was made with SS-13, an oil-base sealant. A ponding 
method of application was used. Comprehensive evaluations, 
including discharge, piezometer, and well measurements, indica
ted no significant sealing effect. The major reason for this 
seems to relate to the bed-load sand movement along the bottQIJl 
of the canal. 

3. Lateral 1 site in sand dune materials -- The test site comprised 
5-75. miles of Lateral 1 of the Pathfinder Irrigation District 
in the North Platte Project of the Bureau of Reclamation. The 
canal materials are of dune sand origin. The sealing treatment 
consisted of ponding with a high-swell bentonite slurry (1 +% 
cone.). Field site evaluations for this trial indicated that a 
surface seal of only limited duration was produced. Subse~uent 
laboratory investigations into the causes for the surface seal 
revealed no promising method of circumventing the problem--except 
by mechanical means, such as harrowing. Harrowing the canal bed 
during the ponding phase of the sediment sealing operation has 
produced reasonably satisfactory results in recent Wyoming work. 
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4. Twin Lakes site in rocky materials -- The test site was the Con
nection Canal (7700+ feet long) of the Trans-Mountain Diversion 
System of the Twin Lakes Reservoir and Canal Company near Aspen, 
Colorado. The canal is excavated in open rocky materials 
characterized by extremely high permeability . Good sealing 
results were produced at this site by utilizing a mixture of 
granular high-swell bentonite, pit-ru."l low-swell bentonite, 
and wet sawdust in a multiple-dam method of application. 

The Recommendations and Conclusions include: (a) sUlllmary of procedure 
recommendations for use of ·wyoming high-swell bentonite in canal sealing; 
(b) statement concerning need for additional research and development on 
use of locally-occurring pit-run clays, inclUding low-swell bentonites, 
in canal sealing; and (c) statement concerning need for additional basic 
research in regard to water measuring methods and seepage loss phenomena. 
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INTRODUCTION 

This report is concerned with the bentonite project activities at Colorado 
State University, sponsored since January 1957 by the U. S. Department of 
Agriculture , Agricultural Research Service. The contract study provided 
for determining, through field and laboratory evaluations, the measurable 
and predictable conditions:Lnfluencing the effectiveness and durability of 
experimental canal sediment linings.I The purposes of the contract stud~ 
are briefly summarized below: 

1, To , develop methods of sealing pervious irrigation canals with 
water-borne colloidal-clay sediments. 

2. To assemble design data for use by workers engaged in the design 
and operation of irrigation canals. 

More specifically, the University project was to conduct the studies at 
not less· than three and not more than six field trial sites for experimental 
canal sediment sealing installations. The sites were to be representative 
of the pervious materials and operating conditions found in sedimenting 
installations, previously made or planned in Colorado, Nebraska, Wyoming, 
South Dakota, Arizona, and California, 

In the initial contract work) experimental installations were planned at 
five sites (See Fig. 1): 

1. Lateral 19.3 site in loessial material near Bertrand, Nebraska. 

2. Coachella Canal trial i n sandy material near Holtville, California. 

3. Lateral 1 site in sand dune material near Torrington, Wyoming. - .----
4. Twin Lakes site in rocky material near Aspen) Colorado. 

5, Coors Farm trial in sandy to gravelly material near Center, Colorado. 

All of the above trial sites, except the Coachella Canal site, are in canals 
that are dry during the winter months; the Coachella Canal is operated con
tinuously throughout the year. 

1 Reports previously transmitted to ARS in conformance with the contract 
are marked with an(*) in list of REFERENCES at the end of this report . 






















































































































































































































































