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.i • i n in., roetho s of ~ealit g · n-ig '·ion 
'.'.t. V~ i Ci." ty for tm pa~t 4-l/2 

·t baa ccnsis ed of field tri 1 
~ g.n~ h w als> included lab ·atory 

~e~ di~e ly related to t he field trial 
ho ~vcr 0 has oeen of a more fundnmental 
~d to ny oDe particular field site. 

1d p taps al l of the mo~e successful ones~ 
fin:u ced • li'ld 'nstl\lled by irrigation di triets a 

f· :. ~ro A high=awell or dt'illing mud type of 
1 u -~ in _most all of the proje t work to date. 
· en ·.ng cinmicals or other sediment so sueh as local 

vc been ··ed in combination with the bentonite . In 
a chemi~&l s~dimenting material 0 called SS~13c was 

1 y sedimenting agent. 

yeaz and during the coming year the project activities at 
- tni r~t v i~ve been and will be con~entrated on research and develop-

eti iti-es related to the following field sitesg 

1. Lateral 19 . 3 == The Central Nebraska Public Power and Irrigation 
District =·~ near Holdrege 0 Nebraska., 

2. Coaenella Canal ~~ Station 288 to 713 Imperial Irrigation 
District = near Holtville 0 California. 

lo ~2fS Farm ~~ middle mile in ditch along west edge of farm -= 
ne r Center 0 Colorado. 

4o Conn!!ction Canal ~•- West Portal of Trans-mountain Diversion 
System _: 'tWin Lakes Reservoir and Canal Company -- near Aspen 0 

Colorado. 

So Lateral 1 ~~ Pathfinder Irrigation District -- North Platte 
Proj2ct -- near Torrington~ Wyomingo 

~sear~h project salary and laboratory costs for the above work are being 
paid by the Agricultural Research Service 0 the Bureau of Re~lamationp and 
the CSU Experiment 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, IPll 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. In addition 0 l 0 d like to also briefly outline the 
sedimenting activities that ~re being sponsored by the State of Wyoming, 
through the Wyoming Agricultural Bxtension Service and the Wyoming Natural 
Resource Boardo 

11/llll~l~lll~~lllll/lll ~~~~II U/~111111 
U18401 0591184 



1l 

he 
t 

i.eo 9 Late 
t _year 

eted. 

a 
·er;-

publl ·1..,.d re ort 
inJ t £k ~an be obt ined by 

1 Bxtension Service in Laramie 

F! Lu S TB WOI:X ( lKCWr "G IATBRAL 1) 
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win Lakes Reservoir 
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700 feet between 
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Descr·ption 
of 

Perviou Soils 

Loessial soil 
\'lind· deposited 
sil teriaL 
Qui e pe.rviou 
where r ot and 
stem holes are 
prevalent 

Pred inantly 
s nd~ with some 
thin discontinuou 
clay lenseso 
Canal skirts wester 
edge of extensive 
s nd dune area. 

Sand to gravelly 
material with 
thin~ fairly 
continuous clay 
layer just below 
the bottom of 
ditch 

Materials range 
frGm intensely 
fractured granit e 
bedrock to coarse 
rock taluso 
Typical alpine 
terrain near timber 
line 

30 ds t o 10 cis 
M r~ or April to 

<ktcber 
No dry .... outs once 

season has started 

Design cap-~2200 cfs 
ax. Moo Mean in 1956 

1100 c fs 
in~ Mo . Mean in 1956 

311 cfs 
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Wor· 'fo Date 

S .leGti o ..... 
typical s t 

19.,3 as 

St rtin 
of soil 
c diti 

ev u t'on 
nd wa er 

in site 

C f lab te~ting 
o · nal ted and sediment 
sr.mples 

Standpipe tests in canal 

I stall tion of SS=l3 
trial 

Sele~tion of ditch in 
Coors Experiment Paru. 

Installation of Parshall 
fl me measuring devices 

Sampling of ditch soils 

Preliminary field trial 
mix testin 

Selection of Conneetion 
Canal as ypical site 

Water loss measurements 

Installation of sediment 
sealing in test reach 

Bvalua ion of results 

AND 'ORK 

Results 

F"cld tri 1 wo~k tent~ · 

s~!edulcd for -oming 
s>ri ~ 9 bu may e dela ed 
t tain 'c+ter water 
loss data prior to sedi-

_nt g" 

Th e st of the SS=13 
tr1al was about oOllsq.ft. 
Results to date are on 
encouraging side~ but too 
soon to separate natural 
variations from sediment 
sealing effectso 

Pield trial was set for 
coming summer 0 but may 
be stymied if water table 
stays within a few feet 
of ground surfa~e . 

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

benton'te 
2.. Colo. lo~swell 

bentonite 
3. Water saturated 

sawdust 
Bxeellent sealing results 
==has dried up extensi e 

set of springs below canal 

.. ture Work 

Continuation of ~valuation 
work == includiqg water 
loss measurement s .. 

lo Continuation of 
evaluation l'IOrk 
including water loss 
measurementso 

2. Detailed studies of 
bed load sand problem 
in Reaeh 2 and effee s 
on sedimentipg results .. 

1. Continuation of 
evaluation work .. 

2.. Installation work 
contingent u~on water 
table dropping to at 
least 8 feet below 
ground surface. 

1.. Continuation of 
evaluation work. 

2o Installations in other 
unlined reaches of the 
West Portal System wi!l 
probably be made this 
coming summer o 



.· 

)' 6 . c.x<~- .ndir.g from the Le.te al 
it~ of this tat~ral is about 

~-~· of c .n · dunes. 1Jus, the Lateral bed nd 
f"r. to r,::_d ·u:n gr .. ined sand \'lith just a slight 

of R~clam tion in this Lateral re ch 
A : .:..,.h ... 3-:.-:cll bc.ntcnite mnd a chemical water 

d · ~ 1 Py=ophosphllte~ w~re used :in the trial., lbe 
11.y very good, but after a e.:cnal dry ... out immediately 
the sealing effect WQS destroyedo 

in he 1 bo atory at the University is being directed 
dy of po sible me'hods of obta1ning a more penetrating sealing 
; :l obt ·ned in ne initial tri 1. 
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Th be t~n:.t. s ·tir:.<:. +:_ .... g m;:;~hcd i.e.: b"':: included in the 1958 ASC : dbo · 
f r Wyo;ningo The e:; x;t ~h&:d ng b"" sis w 11 be SO per eent of 11 eosts 
e cept for Pr ont County Where it is my understarding that all canal lining 
or seal ng pr~~t ices ere t~ be supported nt e. 7S per cent levelD 

Mike 1'-c ·::.~~~ of t'.e 1·· o.:..inr; Ag icuH:uza::. Bxtension Service is setting l~P 
o .. s r11 i n. 1 i .staL"'tion: of ti1c bentonite sedimenting method in those 

r !a ... ll"eque:;t ing :·· • d .. on ·~1:'2 io s.. To date. installations are tentatively 
cd 1 d for '·he folloeing ar~es: ( !) Lander ... Riverton area, (2) 'lbermor.·olis 

u ~3) W~rle .d ~=e , (4) Greybull area, (S) Lovell area 0 (6) Cody atea» 
(?') .Vto.l "'":e4:, ·1d (8) Sherid:m ~I'cao Other areas are also under consid.erationo 

at r~l Res u.c> Board is assisting in the denonstrational 1orko 

·•ni.q e of the ASC specification is that the use of a water softett-
~ ,ent i· Discing of tbe anal bottom during the ponding 

i ~ ~ > ·~~pending is requ iredo This should adequately take care 
'I ben o·· ·t~ f1oce::ulntian pr hlcms eaused by hard water., 
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i t j r p rt ... ~.,. pr ..,-..n s supported by the 
S~A~ Agri ul ural Resee~: 3ervic , is set p on a t 'ee year basis with only 

~~. first ye r eomp etedp no definite ~onclusions can be made, However, the 
sedimenting work in tyo~ng has developed to the point here guiding con-
cl· sions and reco nda ion are being prep redo A tentat ive set of 
de. onstr ional site fa tors for the ~~oming work are appended to this reporto 
It should be recognized that this list is still subject to change, but I 
be ie e that it does p:ov·de a go idea of some o{ the adaptation factors 
il1-1t !JilSt b fully con idered in order to obtain good. results from sediment 
se ling opera•ionso 
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e :! • r: .:Jet2t:; an~ c.s'""· ·pt i. .s for demonstration .. 
«:m'!si:! c.red. o ly a tentative list anj 

ld not be considered as 
:; ~o:-:.c Ut! i n::;. 

!• ' s ssumed th~t an active loeal interest 
sit~ is essential. To be reasonably assured 

demo strmtional work ehould be limited to only 
~ople \l;ill. pay all of th sedimenting costs of 

Er~ site, i n addition to its important demonstra~ 
p' ot model development. \1hen working in a new 

· g ~ -ork and with inexperien~ted people P it will be wise 
.. ·• si ! that is on the pilot model side of the CNer 11 

--- a site that is both typical nd small s(t;ale. 

Sites should be selected that a;re accessible to both 
for the sedimenting work, and (b) visitors observing 

4 • i~~",.!~ M,~b~ !!!5! £e~'!!_t "-= Ac(;urate c2nal delivery loss data is 
c· · • abler but in many cases :is not immediately or prncti~ably obtainable-. 

r in gener.t.l the demonstrational site should be selected were: 

(a) Seepage losses from the canal are producing a visible 
problem9 sueh as seep damage in nearby lands 0 and 

(b) A reduction of canal seepage can be expected to produce 
a visible effeGt 9 such as a definite reduction in the size r:1 
the .seep damaged ar{~a~ 

S o ~ec~ ~£dblems =- Since the bentonite sedimenting method is a canal 
sealing method only 9 this limitation should be carefully recognized. Problems ~ 
su<~:il as listed bel~~ should be avoided or corrected before going ahead with 
the sedirentinr~ work at the demonstrational sites: 

(a) Active erosion =- If the canal banks or bottom materials 
are ~ctively eroding9 normal control measures 9 such as rip-
rapping or control structures, should be installed before 
starting any sediment sealing wort. 

(b) Bed load sand ~ Sand bar deposits that move along 
the eanal~to;=under normal water flow conditions are a 
special erosional problemo Since this problem and its effect 
on sedimenting is j~st now starting to receive research attention 9 

sites with sand bar problems should be avoided in the demonstrational 
wort now under conslderation, 

... s-



Si = 2! e!ration ~~ For obvious reasons~ i f canal c leaning work is 
e.c d in the demo atrat·onnl sitcc it s ould be nccomplisbed before and 

no~ af er the ~edim n se ling work~ In many cases, it will be of advantage 
t acco~lish the : rkp sum as br:.cts l oping of the canal banks or removal of 

d d sil deposi s from the na l bottom or insides of curves, i ediately 
r ~eding the sed! nting. 

Ben ~nit di nt <~ Whi le other sedimenting materialsv either in 
~ ~ ·iithbentonite or as a subst itutev may be required in special 

es 9 a drilling mud grade of bentonite is the recommended sedine nt for the 
1 1 r nge of ser,ling problems . Bentonitesp some of tbem of high qualityr 

r~ f nd in ny teas ; h~~ver, to avoid the problems of mining and control 
f u li r i wi ll be wise to use onl~ the commerci&l bentonites of a drilling 

1 1 grade it "nitial demonstrational wort. 

~tx·n __ me=th~od~ ~ After considering the various mixing methods and equip~ 
t that can be used to obtain a satisfactory mixing of bentonite in water 9 

c single jet mixer seems best for the Wyoming wort. Mro McNamee has a 
r ··er that wil l be available for the demonstrational trialso A 4 to 6=inch 
cntrifugal 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 mixero 

9. Sedimenting pro~dure - - Since short reaChes on relatively small canals 
are being selected for the demonstrational trials, the ponding met od of 
sedimenting will be used in the ~oming work. Location of check structures 
and possible locations for temporary dams lor ponding should be considered 
in the selection of siteso The milky sedimenting mixture should be held in 
each ponded re Ch of canal f« at least two days. 

lOo Discing £! canal ~rimeter ~- To be certain that the sedimenting 
bentonite does penetrate into the pervious materials 0 the canal bed and 
banks in eada trial reach should be disced or scarifiedo This can be 
aceomplished by dragging a spite~tooth harrow or similar farm implement along 
the canal bottom and sides of each trial reacha This should be done at the 
same time the milky sedimenting water is ponded in the trial reacho 

llo Water softening chemical -- The use of a water softening chemical~ 
such as one of the polyphosphatesp is not planned in the Wyoming worko 
Tn~remre, due to the natural hardness of the canal waters 0 it· is likely 
that the bentonite sedimenting mixtures will be unstableo The consequent · 
flocculation and bentonite settlement problems could become serious on 
larger jobs 0 but on the demonstrational trials it is felt that the discing will 
adequately control the problems =- especially the problem of the flocculating 
bentonite having a definite tendency to form a surface layer type of seal on 
all but the most pervious materialso 
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i 1 nre being 
~4 ies t 1 coming 

time •ou 1.d be more f vorab le 11 

te ru t L~e water deliveries 
F o t nod snow in the canal site 
n dvcrsely affect the penetrated 
spe~ia. problems. 

evi ·.:sly mentionedp the demonstrAtional 
re"'u. ts of the secl·menting can be expected 

e ~.ct .n the nearoy seep damaged area. However~ in 
le effe,.ts t at are, of coursep very important from a 

e development features or ~he pilot model aspects 
• la problems in the surrounding areas are also 

re sen -every effort should be made to tie.,..(iown and 
or .. of \'iaria.hles involved at ea«:h siteo The latter work 
t if the life of the sealing effect is to be conscientious!~ 


