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AR UNURIC R §OM

;;3 of sealing irrigation
ty for the past 4-1/2
rese: ; h:e fxtanﬁfeﬁ of field trial

nols. ‘The program hes also included laboratory

ich has been Ll:ec*sy related to the field trial

10 work however, has been of a more fundamental

j related to any ome particular field site.

studies, and p,“haps all of the more successful ones,

£ 33vced and installed by irrigation districts o
ividual fammers. A high-swell or drilling mud type of
reen used in a2imost all of the project work to date.
ater softening chemicals or other sediments, such &s local
¢ wave been used in combination with the bentonite. In
: ent instance, a chemical sedimenting material, called SS=13, was
sad in yﬁagd of a clay sedimenting agent.

tk: ’ni ers Lty have been and will be concentrated on research and develop-
ment activities related to the following field sites:

1. ILateral 19.3 -- The Central Nebraska Publie Power and Irrigation
District ~- near Holdrege, Nebraska,

2, Coachella Canal ~-~ Station 288 to 713 -~ Imperial Irrigation
District ~- near Holtville, California.

3. Coors Parm == middle mile in ditch along west edge of farm ==
near Centero Colorado.

4, Connzection Canal -~ West Portal of Trans-mountain Diversion
System =~ Twin Lakes Reservoir and Camal Company =~ near Aspen,
Colorado,

5. lateral 1 -- Pathfinder Irrigation District -~ North Platte
Project == near Torrington, Wyoming.

Research project salary and laboratory costs for the above work are being
paid by the Agricultural Research Service, the Bureau of Reclamation, and
the CSU Bxperiment Station, The field costs for each of the development
trials are being paid by the company or district involved in each of the
trials == except for the Lateral 1 installation which was financed and
installed by the Bureau of Reclamation.

In the time allotted today, I°11 briefly outline the programmed work that
has been completed to date and that is planned for the coming year at each
of the trial sites. Imn addition, I°'d like to also briefly outline the
sedimenting activities that are being sponscred by the State of Wyoming,
through the Wyoming Agricultural Extension Service and the Wyoming Natural
Resource Board,

UL8401 0591148y



Q1NCe « . ' ! S L age rfe2l free to
write to me &t the VUnivorsity, it ,VL; - like moze u‘.suus gbout any or all
of the project work at the field sites or in the laboratory. We’ll be very
glad to send inforraticn to you as it becomes availsble in a published report
form, X belisve that information on the Wyoming wirk can be obtained by
writing direc.tly to the VWyoming Agricultural Bxtension Service in Laramie

or to the ¥Wycming Natural Rescurce Bosrd in Cheyenne,

FIELD SITB WOFK (BXCIUDING LATHRAL 1)

The research and development activities relating to the first four sites =
i.e., Lateral 19.3, Coar:hema.p Coors, and Twin Lakes =~ are setup on a
three.year study period basis, The activities for the first year have been
completed, In gen::..l these axe the sctivities that are being sponsored

by a contract with the Agricultural Research Service of the U, S. Department
of Agriculture, WMWM
}MWM Bxperimental

site and work details are ocutlined in Table I,



iteral or Canal
istrict or Company

Description

Operational Facters

Capacity of site reach

Reasons for Sealing

est Reach of Normel Season Saving of | Saving of
zarest Town | Pervious Soils __|Dry-outs duzring season Water Land
rteral 19.3 of 3<65 Loessial soil 30 cfs to 10 cfs Yes No
Main Lateral System | Wind-deposited March or April to not in
silt material. Cctober immediate
1e Central Neb. Quite pexvious No dry-outs once vicinity
Pub. Pow and I.D. where root and season has started
stem holes are '
sadgate to Mile 4.4 prevalent
srtrand, Neb,
pachella Canal Predominantly esign cap--2200 cfs Yes No
Section as sandy with some ﬁaxo Mo. Mean in 1956 not in
maintained by thin discontinucus| 1100 cfs immediate
Imperial Irrigation | clay lenses. Min, Mo. Mean in 1956 vicinity
District Canal skirts westernd 311 cfs of
edge of extensive [Continuous operation trial reach
tation 283-00 to sand dune area. No dry-ocuts (Reach 2)
713+00
pltville, Calif.
iddle mile of 2 mi Sandy to gravelly Max. cap 8+ cfs Yes No
ong ditch along west | material with a April or May to in
ide of farn thin, fairly September water
continuous clay Intermittent ghort
iolph Coors layer just below irrigations years
Bxperimental Farm the bottom of
ditch
enter, Colorado
onnection Canal of Materials range sign cap 350 cfs Yes Yes
Trans-mountain from intensely Snow melt period Seepage
Diversion Systen fractured granit e usually from was
bedrock to coarse around June 1 fiooding
win Lakes Reservoir rock talus. to middle of access
and Canal Co, Typical alpine July road

700 feet batween
Tunnel 1 and Lincoln
Gulch Dam

spen, Colorado

terrain near timber
line

Q3w



SUMMARY OF BXPBRIMANTAL SITE DETAILS AND WORK

—mer e SR

Work To Date

e TR e =T r—

e e e

Results

Selection of Lat 19.3 as
typical site

Starting of evaluation
of soil and water
condition in site
Water 1lc measureazents

o
.

Future Work

e T ——— =

Field trial work tenta--
tively scheduled for coming
sprimng, but may be delayed
to obtain better water

loss data prior to sedi-
menting.

Continuation of evaluation
work =- including water
loss measurememnt s.

Selection of Reach 2,
Coachella Canal as site

moly ét
Completion o ASkna! ed
and potential sediments

Completion of lab testing
of canal bted and sediment
samples

Standpipe tests in camal

Installation of SS=13
trial

The cost of the $5=13

trial was about §.01/sq.ft.
Results to date are on
encouraging side, but too
soon to separate natural
variations from sediment
sealing effects.

1. Continuation of
evaluation work ~=
including water loss
measurements.

2, Detailed studies of
bed load sand problem
in Reach 2 and effects
on sedimenting results.

Selection of ditch in
Coors Bxperiment Parm

Installation of Parshall
flume measuring devices

Sempling of ditch soils

Preliminary field trial
mix testing

Field trial was set for
coming summer, but may
be stymied if water table
stays within a few feet
of ground surface.

1. Continuation of
evaluation work,

2, Installation work
contingent upon water
table dropping to at
least 8 feet below
ground surface.

Selection of Connection
Canal as typical site

Water loss measurements

Installation of sediment
sealing in test reach

Bvaluation of results

Costs not calculated as
yet. Used combination of
1. Wyoming hi-swell

bentonite

2, Colo. low=swell
bentonite

32, Water saturated
sawdust

Bxcellent sealing results
=<has dried up extensive
set of springs below canal

1. Continuation of
evaluation work.

2, Installations in other
unlined reaches of the
West Portal System will
probably be made this
coming Summer.
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th in Wyomipg and
The Lateral is

The test reach is approximately 6 mile
headgate to Station 218+12, The maximum capacity of this Lateral is about
80 ¢fs,

s leng, extending from the Lateral

The Lateral reach traverses an area of sand dunes, Thus, the Lateral bed and
bank soils are predcminantly 2 fine to medium grained sand with just a slight
amount of clay and silt fines,

stalistion was nmade by the Bureau of Reclamation in this Lateral reach

nring the spring of 1956, A high-swell bentcnite and a chemical water

gof tening additive, Tetresodium Pyrophosphate, were used in the trial, The
sealing results were initially very good, but after a canal dry-out immediately
following the sedimenting, the sealing effect was destroyed.

Current regearch work in the laboratory at the University is being directed
townzd a study of possible methods of obta{ning a more penetrating sealing
effect than was obtained in the initial trial.



The bentconite sedimenting methed has becn included in the 1958 ASC Handbook
for Wyoming., The cost sharing basis will be 50 per cent of all costs,
except for Rremont Coumty where it is my understami ing that all canal lining
or sealing practices are to be supported at & 75 per cent level,

Mr, Mike McNamece of the Wyoming Agricultural Bxtemsion Service is setting up
desonstrational installations of the beatonite sedimenting method in those
a i demonstrations. To date, installatioms are tentatively

r2as requesting sudl
caeduled for the follewing areas: (1) LanderwRiverton area, (2) Thermopolis
~ra0 (3) Worland ares, (4) Greybull area, (5) Lovell area, (6) Cody area,
) Afton arsa, and (8) Sheridan area., Other areas are also under consideration.

lyoming Natural Resource Board is assisting in the demomstrational work.

Cn: wﬁqua feature of the ASC specification is that the use of a water softem~

in> agent not reqguired, Discing of the canal bottom during the ponding

:nt‘xk ponding is required. This should adequately take care
f‘erculaticn problems caused by hard water,

e
pno (¥



Sinece a major part of the present rxesearch program, as supported by the

USDA, Agricultural Research Service, is set up on a three year basis with only
the first year completed, no definite conclusions can be made, However, the
sedimenting work in Wyoming has developed to the point where guiding con-
clusions and recommendations are being prepared. A tentative set of
demonstrational site factors for the Wyoming work are appended to this report,
It should be recognized that this list is still subject to change, but I
believe that it does provide a good idea of some of the adaptation factors
that must be fully considered in order to obtain good results from sediment
sealing operations, '



sssumptions for demonstrational
is only a tentative list and
hould not be comnsidered as
ing conclusions,

It

a;vggfa ation? «- Xt is assumed that an active local interest

the work at each site is essential., To be reasonably assured
] s&;;oatn the demonstrational work should be limited to only
fizre the local people will pay all of the sedimenting costs of
matzrials, egquipment and labor,

Tihose

1'(* node Bech gite, in addition to its important demonstra-
a1 aﬁ"i:"‘ ig algso a pilot model development. When working in a new

for the sadimenting ;ka and with inexperienced people, it will be wise
wocse an initial work site that is on the pilot model side of the overall

seepage problem == & site that is both typical and small scale.

bility == Sites should be selected that are accessible to both
) :nt needed for the sedimenting work, and (b) visitors cobserving
. ;zwhnxi'atxcaal work,

4. Visible ggablem and result <= Accurate canal delivery loss data is
ablut “but in meny cases is not immediately or practicably cobteinable.
T:jx{ in general the demonstrational site should be selected where:

C\.

(a) Seepage losses from the canal are producing a visible
problem, such as seep damage in nearby lands, and

(b) A reduction of canal seepage can be expected to produce
a visible effect, such as a definite reduction in the size of
the seep damaged area, X
5. Speecial problems == Since the bentonite sedimenting method is a canal
secaling method only, this limitation should be carefully recognized. Problenms,
such as listed below, should be avoided or corrected before going ahead with
the sedimenting work at the demomstrational sites:

(a) Active erosion -~ If the canal banks or bottom materials
are actively eroding, normal control measures, such as rip-
rapping or control structures, should be installed before
starting any sediment sealing work.

(b) Bed load sand -= Sand bar deposits that move along

the canal bottom uncler normal water flow conditions are a

special erosional problem. Since this problem and its effect

on sedimenting is just now starting to receive research attention,
sites with sand bar problems should be avoided in the demonstrational
work now under comsiderationm.

=8



\ s/ WeLLs w— Ledvy geudsikdS Od ellald ULk Weeas, II’ACLLB'\L‘NQ

cared

1

wea LC4d 7;‘5~“;_; €an

seriously re with the sedimenting proeedures and
especially with the evaluation nf re Lt:_ Ae will be wise to
selaect cenal axt s for demonstrati 1 purposes where the weeds
are not a serious problem,

6., Site preparation =~ For obvious reasons, if canal cleaning work is

needed in the demonstratiomal site, it should be accomplished before and

not after the sediment sealing work. In many cases, it will be of advantage
te accompligh the work, such as backsloping of the canal banks or removal of
sand and silt deposits from the canal bottom or insides of curves, immediately
preceding the sedimenting.

Bentonite sediment --~ While other sedimenting materials, either in
ibination with bentonite or as a substitute, may be required in special
:_ao a drilling mud grade of bentonite is the recommended sedire nt for the
normal range of sealing problems. Bentonites, some of them of high quality.
are found in many areas; however, to avoid the problems of mining and control
of quality, it will be wise to use only the commerciazl bentonites of a drilling
mud grade in initial demonstrational work.

8. Mixing method -- After considering the various mixing methods and equip-
ment that can be used to obtain a satisfactory mixing of bentonite in water,
the single jet mixer seems best for the Wyoming work. Mr. McNamee has a

mizer that will be available for the demonstrational trials. A 4 to 6-=inch
centrifugal pump of the type used in portable sprinkler irrigation systems
is needed at each trial, A standby air compressor will also be needed for
emergency supplemental mixing and possibly for the air slide device in the
bentonite hopper of the jet mixer,

9. Sedimenting procedure ~- Since short reaches on relatively small canals
are being selected for the demonstrational trials, the ponding method of
sedimenting will be used in the Viyoming work., Location of check structures
and possible locations for temporary dams for ponding should be considered
in the selection of sites. The milky sedimenting mixture should be held in
each ponded reach of canal for at least two days.

10, Discing of canal perimeter -- To be certain that the sedimenting
bentonite does penetrate into the pervious materials, the canal bed and
banks in eachi trial reach should be disced or scarified. This cam be
accomplished by dragging a spike-tooth harrow or similar farm implement along
the canal bottom and sides of each trial reach. This should be done at the
same time the milky sedimenting water is ponded in the trial reach.

11. Water softening chemical -~ The use of a water softening chemical,

such as one of the polyphosphates, is not planned in the Wyoming work,
Therefore, due to the natural hardness of the canal waters, it is likely

that the bentonite sedimenting mixtures will be unstable, The consequent
flocculation and bentonite settlement problems could become serious on

larger jobs, but on the demomstrational trials it is felt that the discing will
adequately control the problems =~ especially the problem of the flocculating
bentonite having a definite temdency to form a surface layer type of seal on
all but the most pervious materials.

=G



spring. In some
1 i1 stems it would be difficul?t to interrupt the water deliveries

e b

L9

| necessary, improved,

al triels are being
tlat ~ aal water deliveries this coming
resnecfs a later sedam»ntxnz tima would be more favorable,
in an aﬂvswﬁto tx c”?nent‘ Frost and snow in the canal site
heduled installetion ¢imzg can adversely affect the penetrated
t refe:& could present special problems,

cesults <~ Ag previously mentioned, the demonstrational
c*tg where the results of the sedimenting can be expected
2 effect in the nearby seep damaged area, However, in

'swpoinﬁﬂ the development features or the pilot model aspects
tion to similar problems in the surrounding areas are also
this reason every effort should be made to tie=down and
ff,ZﬁYS of variables involved at each site, The latter work

rtant if the life of the sealing effect is to be conscientiously

33b
visible effects that are, of course, very important from a
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