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INTRODUCTION

This report contains several condensed but detailed tabulations of
information which at this early stage in the resource evaluation and
application research and development work are of a tentative incomplete
naturel lVidespread interest in the ork and numerous inquiries for
information make it desirable to present a fairly detailed summary of
work at this time Common questions include

l
Procedurewhat are the best procedures for canal or reservoir

seal1ng 1fOrk lith local clays

2 Quality what are the specifications for a clay satisfactory
for sealing purposes

3 Results what results have been produced in the field trials
with local clays

As a partial answer to the above questions consider the information
compiled by the early efforts of the bentonite or clay sealing project
at CSU in cooperation with many irrigation organizations individuals
and clay producers

SAMPLING AND EVALUATION OF SAMPLES

Tables I and II summarize the results of the initial sampling and
laboratory testing of bentonites or clays from locations as shown on

Map I

In the laboratory evaluation work samples of clays are being tested that
have been collected both a by COO project people and b by interested
individuals or prospectors 1 e are especially encouraging the latter
type of sampling and will be glad to furnish additional details of what
to look for to any interested parties An ExtenSion Service circular
Testing Bentonite for Sealing Purposes No 205 A is available at most
County Agent officesin Colorado and in Vlyoming as 1fell Circular
No 161

The test procedures used in the laboratory evaluation work have involved
existing procedures to the maximum extent pOSSible but in order to
fully characterize and evaluate the clays or bentonites from a canal
and reservoir sealing standpoint the development of new test procedures
including major modification of existing procedures has been necessary
A brief description of the test procedures used in the evaluations to
date is included at the bottom of Table I More complete details of the
test procedures can be obtained if desired by iting to us

entative in a sense that the lOrk is in its beginning stages havingbeen fully funded starting July 1 1960
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Testing with procedures in addition to those outlined in Table I

is planned and will be completed as time permits

EVALUATION OF FIELD TRIALS

Table III summarizes briefly the results of the evaluations to date

of field trials at locations as shoun on Map 2

While the table is essentially self explanatory it is very brief

perhaps even fragmentary Detailed records are being compiled on

each of the jobs included in the table Thus if add itional information

relating to any particular trial is desired or if you have additional

information to supply for any trial please write us

Additional evaluations are planned both for the trials in the present
table and for new trials or other trials not included in this summary

DISCUSSION OF RESULTS AND FUTURE PLANS

As mentioned in the two preceding quarterly reports the objectives of

the CSU bentonite project are a to inventory the clay resource of

Colorado and b to develop methods of utilizing the local clays in

sealing canals and reservoirs in Colorado Thus the two important
justifications for this State funded work relate to a development of

new mineral industry and b conservation of water Thus while the

market potential aspects are not involved directly in many research

studies they are definitely involved in this inventory research and

development project organization of the bentonite project work

clearly reflects this influence

Clay inventory with the valuable assistance of many cooperators
individuals companies districts the initial sampling efforts by the

CSU project have revealed a good range of available clay bentonite

deposits See Map I A8 a result of this we are convinced a that

a significant potential of clay deposits is available for development
in Colorado and b that the initial sampling efforts as outlined in

this report have covered only a small fraction of the total potential
Because of the magnitude of the clay resource inventory work remaining
to be completed plans are being made for continUing this work by the

CSU Geology Department in the next fiscal year provided funding is

available The field work is planned for the summer and the clay
mineral identification including X ray and D T analyses for the

winter Chemical testing of the better clay samples by the CSU Soils

Department is also planned
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TABLE I SUMMARY OF TEST RESULTS PART I
FROM INITIAL LABORATORY EVALUATIONS OF COLORADO CLAY SAMPLES

Sample F11t Jellt FilterCak
S 11 IndexNamellIld Collo1dalYield Grit Content Stabllit MiJab1lit Index

Location

06 10 i

lJn r o r Over

0 10 lO O Poor Fair Good O 25 25 50 50 75 75 100 0 50 50 100 100 150 50

828 1 Fox Dilley 39 5 8 8 77 5 97 8
N of Canon City

528 2 Fox Dil1ey 39 6 79 8 3 9 88 0
N of Canon City

831 1
wyble 57 7 8 8 6 32 6 108 0

N of ellington
S31A 3 wybleu 36 2 0 32 5 78 0

NearCreede

533 1 Manroan 73 189 0 eo 7 143 0

N ofFt Collins

533 2 Monroeu 78 2 0 9 47 1 162 8

N ofFt Collins

36 4 shraderu 52 L7 26 7 47 0 132 0

5 6 5

N ofFt MorgWl

Schrader 57 6 44 779 99 0

N ofFt Morgan
s537 2 Stralnland 56 2 15 5 30 0

s37 5

N of Golden 41 4

Marshall 50 0 L8 23 7 687 50 0

N ofGllden

S112 1 Rump 47 2 L5 14 7 170 5

Cd of Grand Junction

543 1 Burton Tuttle 36 0 7 0 17 1 469 55 0

W of Aspen
51 4 1 tlutterfie1d 66 1 LB L2 e 25 0

8 of Lao Animas

84 1 agner 5 6 7 9 10 3 38 2 130 0

Near Las Animas

f847 1 Mossn 24 3 40 78 0 25 0

NearWestcliffe 3 8

848 1 Mumrna 30 6 lLl 2 41 7 110 0

of Salida

849 Lamberg 35 6 6 7 6 77 7 90 0

8E of Salida

852 1 larreD 67 7 7 172 0 36 4 60 0

of Ft Collins

852 18 larreD
6 8 162 2 98 9 75 0

11 of pt ColliD

553 1 Jhlte Bosen 47 5 0 129 0 0 30 0

Near Carr

854 1 Brick Plant 35 5 0 8 4 9 21 4 30 0

g ofFt Collins

555 1 Clover Basin 9 0 8 52 0 19 4 46 0

SHofLongmont
856 1 Cox 26 4 31 7 1 2 10 0

NE of MorricOIl

860 1
c1te 37 97 0 62 1 30 0

N of Colorado Springs
S62 1 Iisenhunt 52 4 12 6 40 0

NearCa tleRock

862 2 Wise hunt 43 1 10 1 109 20 0

Ner Castle Rock

S6 1 Last Chance
41 9 7 19 7 24 3 57 8

1 of Akron

864 1 Harvey
44 4 18 8 304 0 8 1 40 0

1 of Canon City
867 2 Be nett 49 5 0 8 16 8 J O

N of Golden

868 1 Lindsey 33 4 8 s7 66 7 30 0

N ofGo1den

S71 1 lIighway 63 34 3 16 4 42 5 7 25 0

N of Akron

S72 1 PeachV11ey 60 8 7 15 1 46 1

E of Delta

873 2 Mahan 31 7 32 5 eo 50 0

Ner Pueblo

574 1 Schrader 36 2 L 112 32 7 70 0

II of Ft Morgan
Ilyomingbentonite 86 8 8 09 7

iithextralmshing Compiled by R 1 Hansen and C C Smith

Supp1ementalProcedureNotes

SatnQ1e Pretaratlo All s pIes Ue registered for identification

OVed1ied t lOOoC and test portion crushed to pass a U S No 8

sieve

ColJoidal Yieldis the percent of sllJlple that vill remain sus

pended or dispersed in Imter after4 hours A high yield normally

means a high clay content and usually a high sealing potential

Grit Co tent is the percent sample left 0 a U S No 200 seive

aftiiashing A 10 percentage of grit is deSired for most sealing

applictionS

Filter Lossnis the 10 s Inml minwhen400llll ofz1 mixture

of bentOnite1n water is placed in n pressure cell SUbjected to an

air pressure elUlll to 4 of water and filtered through Il standard

filter paper A 100 rate of loss is desired

fil

t

r

i

i
l

tb oB
b

i e

h

e

t

B

l e

a

he

approximate idea of therTstiiiiCe to erosion of the clay sediment

M1xabilitY lsobtainedbydind1ngthewe1ghtofsamp1elost after

a stendard Imshing test by the original veight A high index inMcat s easy

mixing

Slell Indexis obtained by measuring the l crease in volume vhen a dry

sample of knovn bulk volUllll is saturated or completely tted Some swell is

desirable but not too much

For CompariSOll note that a

1 8 inch layer of 40 Qttava sand had a seepage rate equal to 1440 ml min

1 8 inch layer of local sandy soil had a seepage rate equal to lOO rnJ min

Filter paper alo e had a seepage rate equal to 651 ml mi

3
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TABLE nl SUMMARY OF TEST RESULTS PART n

FROM INITIAL lABORATORY EVALUATIONS OF COLORADO CLAY SAMPLES

Sumple Nameand
ame Ma

0 Location ColloidalYield Grit Content No Location Colloidallield OrltContent

r

2 04 4 6

0
D

Un r I
o

01 25 25 451 4S 65 65 01 10 S 5

S14 12 Fisher Neal 56 4 19 1 S9 2 Standley Lake lfear 39 7 14

Granby
a4 2 Morris Neal 43 0 26 5 ChapllllD ML11ed 73 7

Granb
Jl 1lX PlCenter

516 1 Rump
Near 53 8 2 7 541 1 Sm1thlfear 16 8 9

GrandJunl tion
Fort Collins

s16 2A UpperPond 5uNear 00 7 9 2 644 1 Rodgers S or 50 4 57

Gr9JldJunction
Las Animas

516 28 Lo r POlld 5 Near 47 6 6 7 544 2 RodgersnS at 53 4

GrllndJunction
Laa Animas

Slb3 Lime KilnNear bo 7 7 S1 48 0 7

Grand Junction

s16 4 oHh lo er Near 33 9 9 7 8411 5 Sehool S or 47 2

Grand JlUlction
Las Animas

516 5 frLith upper Near 6 046 McAlpin Near 34 6 27 2

Grand Junction 8482
Redw1ng

21 4

51611 1 ilells 2 30 Near 43 2 5 6 MmmIa W or 16 4

Fruita
SaU

a6A 2 Welln 4 Uear 26 1 8 849 4 LallIberg lleu 49 8 22

Fruita

3161 3 lde

i

5 nUear 31l 3 0 7 650 1 Skinnerlfel 1 7 0

Golden

s16A I Wells 25 nUear 31 9 6 651 1 Smith E of 25 6 31 4

Fruita
Fort Collins

81M 5 Wells 15 U ar 39 3 8 0 652 2 Greeuacn N of 27 L6

Fruita
Fort Collins

5161 6 le1l5 10 nNear 35 5 5 9 552 3 WarrenIf of 18 0 7 0

Fruita
Fort Collins

611 1 Fo ear 22 1 22 8 652 4 Warren R of 35 0 16 3

Fort Collins

319 1 Hinder Near 10 3 0 652 5 Tarren r M 0

Craig
Fort Collins

21 1 Los1iCanyon N ar 2 34 2 552 6 JarrenH of 31 8 38 1

Gunnison
Fort Collins

522 1 Strof fordNear 25 1 0 552 1 WarrennN of 13 6 56 1

Grand JuncUon
Fort Collina

523 1 SchradernNear 18 5 2 6 652 8 WarrendN of 8 7 71 1

FortCo1lina
Fort Collins

524 1 Flora Iear 32 6 6 6 552 9 warrennN of 33 0 11 5

nlo
FortColllna

52 2 F10raNeer 59 4 0 7 NO W

c i na

L

Durango

625 1 Dilley
N of 11 8 89 552 11 Warren N of 63 2 15 6

Canon City
Fort Collina

625 2 Dilley
N of 30 0 0 552 12 WarrenN of 60 8

Canon City
FortCollina

26 1 Brown S of 818 2 552 13 Warren N of 48 3 7 4

Las Anillll1s
Fort Collins

527 1 Jog
Near 8 8 very high 552 14 WarrenN of 32 0 8 6

FortCol1ins

@l32 Fox Dil1eynl1 37 0 552 15 Warren N of 9 a

of Canon City FortCollina

828 4 Fox Dil1ey
N of 9 3 0 652 16 Warren N of 55 9 7

Canon City FortCollina

528 5 Fox Dilley
N of 30 2 8 652 17 WarrenN of 516 9

Canon City
FortCollina

828 6 Fox DilleynN 0 43 8 6 0 853 2 Lone Tree Creek 36 0 8 7

Canon City Near Carr

629 1 PachekNeor 21 1 L8 S51 1 RobinaondNear 10 8 22 4

Salida Payton

30 1 Hopkins Near 2 9 S51l 1 RobinsondNear 25 1

Center

5 1 2 Iyb1e Ashi Floceulated 8 2 S58 2 RobinsonNear 35 8 25 3

Calhan

02 1 DavidsonN of 34 3 8 7 659 1 WandsnNear 113 61 2

Canon City
Pueblo

5 ll l Kessler Red N ar 26 1 0 9 659 2 Wands Near 21 6 27 0

HOlffird Pueblo

631 2 Kessler Pink N ar 22 9 0 s60 WelteN of 26 3 9 4

HORrd C 1orado6prings

Sl 3 K r e J 2 2M We1teN of 3 2 5

Co1orad6prings

531 1 Kcnnler Green 11 2 51 43 s60 Welte
N of 313 6

Nellr Howard Co1oradoSprings

3311 5 Kensler Mailed 27 1
361 1 Harr1s Near 21 3 30 3

NcorHolffird
Cant1eRock

53JI 6 K sn1er Moiled d 22 1 43 64 2 Harvey
Near 28 1 18 0

Near Howard
Palkcrale

535 1 Embryulleor 7 0 49 9 664 3 Harvey Near 25 9
8 4

Pueblo
Parkda1e

536 1 Cchrader PIl IleeJ 489 865 1 HarrisNear 6 6 11l 9

N of Ft Morgan Kiolla

36 2 Schrader Palll1ee 43 1 6 s66 1 PallaoroNear 2 2 41 7

N of Ft Morgan Morrison

S36 3 Schrllder Palll1 e 54 5 25 861 1 BetUlettsnN or 6 4

N r Ft MorgllIl Golden

531 1 RoekyFlatsdN of 15 1 49 1 669 1 Harris Near 9 65 11

Golden Laporte
631 3 PLainviellnl of 15 0 6 S70 YahndNear 9 2 113 4

Golden Iliff

837 Rocky Fla tsN 0 2ll b S10 2 YahnuNear 0 25 0

Golden llirf

538 1 l1orton Near 62 2 610 3 iahn
Near 10 6 519

LaPorte Iliff

538 2 Uorton Near 46 7 L4 610 4 BauerNear 28 9 7

Iliff

539 1 Standley LakeNear 25 4 11 8 613 1 BaueruNear 9 6

ArVBde llirf

1
See Table I for reIlla1nlng teat results inthh slllOe lIeries

2 SalDJlles s14 1 through 821 1 teBted JIl ior to July 1960 1328 3 to 813 1 tested after July 1960
3 Required extra shine

Cconpiled by R D DiI1Dlyer Jr snd C C Smith

4



H

g
il

0

C

l
0

iJ

a
r

r

I

I
r I

I

J
I

fb
l

I eD

I
I

I
I
I

1

M

A 1

w o M

1 7
0

IlL

t1i
I

A

1

I i
r

f

tL
1

I jl I

i0
Yl

J r
l

J

N G

@u

I

ti @

fIJ 3t

d @ y

I

t

r

e

I
yr e

1
L

r

JO

ON

8
r bi CoJl 1 lJd
MI C dCt nl

NEW 1
U ta v C tI 1

f C nf

Ir j

MM

s1IJ

I @
w

o

lu l

crTI

I

v

fb

l

f fpf

I J

j r

s

J J

J
y

J Lt t

I I

7

@

I

T a I



TABLE III

SUMMARY OF PRELIMINARY RESULTS FROM FIELD TRIALS WITH COLORADO CLAYS

Job Title Capacity WP Before Iflstall Date Method of Application
0 Location GrRde L Materil Loases Amt of Bent andCostB Results

CHIIlUI Cal1ll1 No 1 100 20 afs

51

it R

91ton7s 49JlIE of Climax mediUIII 00

lfellingtonLake Cunal lO lOots 13ft Decomposed
dJ 36i fg r i

t d Apparefltlyverygood evnluot1on
SEotBailev medlUlll 000 oran1Ul tOOedl in ln

CottonoodCreek 6ocfs July 22ft Cobbles est 15 July 1960
t a e cr

t o 1 1

s

a ld

BuenaVlata ate 16000 ft andaand 100 ton 5 49

4 KellyDltches 2 8cfs 134 ft

R eat 25
28

e

7 i i
ld and GoOd est 5 10loss after

of Boons Vista ateell treatment follD un 1n anrlllSt

5 Saylor Seep Ditch 2d t 4 Rocky Aug
24 l

t

d rr e Oader

Good Sept 1 4 eta out 0 l c1s

S otBuenaVista stee 4000 nOl getting thru to end 1f ditca

6 TJin Sl10c Ditch 4cts R est 95
26

e

l
4 mu1tiple daml

t

half 1 GoOd est loss 5 1J after
Ot BUCllSVjllUl cteeP 8000 load at head ltste 9ton treatment

7 TeglerDiteh lOcts Rocky est 2010
4 t ris

e 1

1

e

h

r Good est 5 loss a1 teltrest

ofBuenaVistn atee 4000

8 Ir InDitcl1 10 cfa Rocky est 20 Apr 1960 e i

J
e

ii h

d r Good est 0 5 lossa1ter

I oflluenllVistB ateen 6 ton 6 49 treatment

LeeDIversicmDitch 4c1 s Rocky e8t 50 Apr 1960 Benton1te olu1cedlnat 4 GoOd est l losaaftertreat
W ofBucllnVlsta ateeu 000 25 ton S 49 I pe1nts overUll1ll r half

to EsgnrDItch 2cf6 Rocky est 40 June 1960 Majority Sluiced into nOlo at Good 10 15 loss eat after

BuenaVI11ta lIled1urn 600 avel 4 ton 6 49 u rend Ilr u rhalf trentment

U Dry Creek DIversion 2cf8 2ft R

2Oi l
n

ee g 1l flcrr at Fa1r 8o 10aoattertreatlllent
EWotBuenaVistn verYlteen 8000 addItiona1bentonitinl nll1nned

PioncerDitch 9cta R cst May 19
1

SluicedinetupperendlU ddallB Good ellt 5 10 loss after

flflltNethro tee 4000 42 too S ll nearm1d Int ot ditch treatment

BrallchllfFllltDltch 5ctl a R est 30i
5 t n S I

t

r
ESt 5 Wp llls after treatment

If otSslida lIledium 1300 ft seeu areas dried IlU belo ditch

14 Missouri Park Ditch 70 10 ct 10 ft RQClry 100 1088

20 t Q 1 l v OO
u l

on

Excellentin tallation l 1 2cfs
IfdotSalida b1ed 1ura 4000 tt avel ot 10 ct il1 carrv thru 7 mile stretch

SlnllYlideDitch 4O l5ch 1it
l 5 fa

6Q I E2 d et
40 ton Eat

etopped75
ottlltlll

N ofSol1da b1ed1Ull1 loae

16 Pnu Creek D1ven10n 6c1 s Leoae rock i f

1 24 to
9

49
Pleced near head end added ohere 1

a d

1 4ctsover4IllileB
w otPoncha SorINlB Illediura 21000 tt eoncentrat1ondecreue

17
l

hnBoycePond 1 2 AI Lao e Band elt 50
lf4t 5Ts 401

Dbtdbllt and I red Illenually Practically no DeellBe 1018 after

ville ave1 1n 12 hrl Io1thlhOVe1 tretlllent

1a Everett Stock Pond Stoekter Feat ItDtlln 491
Spread llWIua11 y W1th IhOVel Benton1tine developed enoU6h rater

N otflid1l d luvel tOT O ha64 ot cattle

9 OlBr1enD1venillnD1tch 9c1s 6 Rocky sand ts in

13l t91
m l

n

ton 55 e
t

172
C

l

4 c1s

If otCrectone steet 19 000 tt Il rave1 Iami1e

ShellbargerD1tchlfo 1 Wot 6ft GrAvelly elt 30
o

9
I

i

d f m on

loOl ruult 5 1 loB lItter
IfE Of Moftllt et n llOOOtt treatlllent

on Cller hrm lAt ra1
g m1

7 Gravel eet lo
fi

959 6 multiplo I1amD and part 1uiced Good nt 3 4 1018 After treat

NEotCanter 000 inlltllel elld

m COllra Frm lAteral
mi

71 t Gravo1 flil11lar tll

16 I
8mUltipllld8JIUI V d1tchurun OoPd etteno1vesellpareaoalons

llEofCllntar 1 60 tt T21e1tll thru IlIVIIUl tiDllle tomh M d itchbank dried u

t

n
n i tch cfa lltt Cobblec elt 50

l 1
i

t Vorr ut lODe

lllI l1um l OCtt llttertreatlllllnt

hoOIIItorPond G I 2 AP LhAley nt 50
ll1 O r o n ide

1e 7 n

Hh Mlljor1ty Ilf uepage lou topped
6 ot 10nchll Pll c rllvo1

nsre Do Cri to Pond l 2 AF 100 r in

IS 1 b

o

II iton
ir 10 10Osill nroximately

om lo 24hre l inrnlth

Do Cr111to Pond 1 3AF 6l11l 1OOi 1n

l li Sprolld lllldlovelld llIIIIUllly Poor 1 1ou inapprox 2 wk8

1 lOhra m tl re treatlllentplenned cPlction

7 P4rHtt quarh tltcn 2ot 9n
7 r l

8 multipllll Il llllle 1Idd1tiond Solllpeparo Dbe1owd itchdr1ed

1f lltllrl1n mod1um OOCft mixiNl with orader trllCtor orZltduolld

a Gardcm Parktl1tch 9ch Rocky nt 30
12 7 81

Mlljority ct material dumped in Oood oet 5 lO lolll atter OIep
N ofCanvonCitY tOOll 11000 tt nellrhtladotd1tch nreud r1eclunbeloditch

l

rc
C1

i
toh It ct Ollt 50

l6 7 B
Multiple dcumI lUX llIIIIua1ly OoOl ect 5 10101l erter

IilfldiUll 000 1thllhOVelll treatment

10untll1n Mutl Ditch 5cftl 6560t t

Dot 2O
2g n1 26

BentOllitolldd lIIlllithtrontlosder Matarialdhperllcd intolltter

NEotFountll1n JlIOl um trllctllrnoarhelldend otditch read1 1Y attarlosee llotavail

1 n l1la nlD2nd 11ttD1tch 130te 11tt 17t tor

40 1
Mllter1o l4iltr1b1ltlldl 2 lth1ck Flllr ceepllgllreduood in1t1e1ly

otOlMdJUllcUon tlllt 2Goort 1 ev tClIll 111th truck and chute oet uu 1l011lflsCle ebl1nnin

EaotMroaD1toh 1t6otn 15ft Rocky e1t 3ct Arr 9 SPread onbottCllland bank blck Oood extenaive I ere be10l

B of CarbonUle lilOdiura 00 50t s 102 hOll IIlu1ched 6 6 cOlllllCt 11 1I11Vllted nction liried up

aooamsn Storltfll Pond aAl RockV 2ftliro APr
L ll li l

SP1lIl4onbottOlll ithtrlLCtor Lou reduced to 4 inch drop 1n

tEotHcr erd avel 1n 24 hn 160 ton e li andbll4e

AdeIIlIonlltor6fOPond AF Cobblu Ifli ponll
8o r 1

Ilpreed onbottOlllithtnctor LOll reduced to 4 111chd rcpln
SZ ot KOVIIId lItldbled1 24lr1

Orll llIton Ext ClllUIl loo lOot

tt
35 70

I ie
IootOll he en4 6tonbelow

lat Nd int 6 ton near end

6 OlII1thParml Qnd OAl Cl4y l tt drop Oct 7 1 1

1

o

2
In tallationnoteOlllPlete

E otFortCQl1in in 24 hrl l2Oton S

m BrCIIPond lfo l lOA Gravelly JILIl t 60tl Materia11lvelad 11th llld levller hir ter urtacedrop Jlp1tI

Jr o Center l2Oton s 4Q lIlulohtld with IOVltor relevlled IIlItllvlttinlOd avl

a Brace Pond No 1 AF R
OOJ t Zol

Materidlevellld with lend leveler Fair Oatersurtacedrop approxi
of Center lIlulched lith renovator leveled ltt1nlOd

IntOlDlIIt1Il11 not ava1lable at ute ot comp1lation
WJ1

averese vetted per1llleter J yJ length of treated leotion II A aPPlication tor bentonite tOtelIllllOUl It ot benton1te require
3w88etlo cClfa1dered over leJlIrtb L

Ccmliled by M M Skinner

6



I

a
@

l 0

i
J

en

to

W

l h
r

I M A

1

AC

h

I

t
I

fl
I

I
i 8 I N

r
r

i 1st

f

ll
1 EL q

I r i t

J

I
I t MI l

I

w YOM N G

I
of

r iF

I Lt

t

r

f7
R3Jn

i 4R

V 1 viAS
l i 0

IrJ
I T
I

p

fL

UUNvIS

m
f @ iIHt H f I

rfC
r i a

@I T
lj

li 7
6U4 n

1f
f ru
I

ii ltiW
7 J

CIIIlR
fUl

0
iU

i 7 0 1

DELlI
I

o iI

T ROSl1

t

1 l

IH
j

M

J

M Ii t llq

1

A A 4 H j r A

@ N

C

lX
1 I r b II l b M

to

r i 1

L 4

f

c o

@jM
1

1

iI

t B

fRA Y

r

rr
p

1

1 1

Nl

r

T
4

1Ii t IJl i

H

k A 4

N
p W IR

I
HI



T

Ii 11

J

Photo I Potential clay deposit
52 north of Fort Collins

Colorado Badland topography
vith little or no vegetation
cover typical of better ben
tonite outcrops

JtiP f

f

1
ci

o

I

i i t

t
tj 4 iJ

1
1
i

y

ri oj I 4 c

p
Ii

J tr
r I r

0 4Jo C if r Jl

Photo 2 Developcd clay deposit 5 49 near Ho d Colorado Clay
deposit has been stripped of overburden so that air CLying of clay can

take place In place moisture content of clay or bentonite deposits
has anged as high as 50 percent by air drying in the pit this can

be reduced to 15 to 30 pe cent

8



91t
f

oJ
l

Photo
3

Most COmIlOn method of

application consists of placing
dams of benton te in dry canal
then running in small head of

ater and Yashing benton1 e do n

canal

liOl yI

A

n

T I

r

T

IIi

24
l

Photo 4 The bentonite
can be shovelled into
the ater as the dam

is ashed out but in
some cases as above
a small bulldozer ha3
been used

Photo 5 Several high loss

natural channels have also

been sealed by washing ben
tonite dovnstrean with the

ater
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Photo 7 Bentonite has been used for

sealing small ponds or reservoirs It
is spread in a layer 1 2 to 2 1nches

thick over the pond area worked into
the sub soil and compacted if possible

Photo 6 1n several instances the dams

of bentonite have been spaced along a

canal and then spread ith a V ditcher
rather than th ater

e

l
i
H
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Photo 8 1n the evaluations caried out

by the bentonite project inflo

outflomeasurements have been obtained

vhen possible
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Laboratory evaluations In addition to the laboratory identification work
mentioned above the clay samples are also being tested to determine
their sealing potential See Tables I and II lhile general agreement
has been noted between the laboratory test results and the field trial
results See Table III some descrepancies have been found Excellent
materials from a lab test angle have produced poor sealing results in
field trials Conversely clay materials rated poor in the laboratory
have produced excellent field trial results Undoubtedly part of the
problem is related to the need for better test procedures thus new
and modified procedures are being developed The general objective
of the work is to develop simple economical lab test procedures that
can be used for clay specification purposes However it is also
obvious that the correlation problem between lab and field also ref
lects a need for improved field trial procedures

Procedure development trials As may be seen in Table III and Map II
the field trial phase of the procedure development work is well advanced
for a relatively few clays in several restricted areas of the State
For example consider the canal multiple dam and reservoir blanketing
work with the S49 clay in the area surrounding Salida As time and funds
become available work in new areas of the State will be initiated
However since the trial work is funded and organized at local level
it is important to realize that the presence or absence of trials in
any particular area of the State depends largely on the local interest
in initiating such work from the standpoint of either or both a the
owners of canals and b the producers of clays Past project expe
rience indicates that finding contractors or irrigation districts will
ing to invest their ingenuity and funds in field trials is not normally
a problem nevertheless the local interest is necessary before the
trial work will materialize For a general idea of the installation
procedures utilized in development work to date see Photos I throughB Detailed procedure write ups are planned and will be prepared
when the results and evaluations for any particular method warrant such
publications Several publications subject to change as additional
evaluations are completed are available now upon request

Quality of clay Another important part of the development work is con
cerned withthe clay itself Producing a suitably uniform clay product
of acceptable quality for sealing purposes is a tougher problem than
connnonly appreciated While it is true that the sealing quality and
consequently also the reputation of good local clays have been damaged
by careless mining and production methods in fairness to the clay pro
ducers it should be pointed out that they are faced with several impor
tant unresolved problems For example many clay deposits are extremely
variable in quality in thickness and in lateral extent Perhaps the
most pressing problem however is the absence at present of suitable
specifications for canal and reservoir sealing clays Of the various
problems the specification problem is probably the most important
removing that problem would remove the major uncertainty of the present
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quality control procedures Actually however sufficient experience

information for a State tide specification is not now available but as

a helpful interim arrangement tentative specifications for areas lith

an ample experience ba kground with local clays could be prepared The

CSU project will gladly assist in such local determinations by County
ACP cODDDittees etc of specifications for the clay quality and instal

lation procedures as well

Skilled applicators The development of people skilled in the use of

local clays for sealing of canals and reservoirs is being accomplished
in several different ways For example in some areas the clay pro

ducer will also haul and install the bentonite or clay Actually the

bulk of the favorable work has been installed on this basis In some

areas the larger irrigation districts prefer to do their own mining

hauling and installation work In other areas especially where the

irrigation group has limited equipment local dirt moving contractors

are assisting in the development work In any case continuity of

effort from the mining to the installation process is important

The market potential In summary the major market potential of interest

to this project relates to water conservation specifically to the seal

ing of leaky canals and reservoirs
l As a result of the initial sampling

efforts we believe that ample quantities of suitable clays can be found

and developed within a lOO mile radius of every major irrigated area in

Colorado However to development this market and its water conservation

potential will require coordinated efforts of mining procedure develop
ment installation and evaluation Major problems that must be overcome

more or less concurrently include a development of installation proce

dures to fit the local clays to the local canal and reservoir conditions

b development of local contractors or irrigation districts with men

skilled in the sealing applications of the local clays c development
of clay deposits so as to insure porduction of clays of resonably uni

form and known characteristics for sealing purposes and d acceptance
of methods and materials as developed for USDA ACP cost sharing program

lother important potential markets beyond the scope of this project
include a foundry sand additive b brick and tile clay c desic

cator moisture control materials d filter decolorizer materials

and e drilling mud oil well use
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