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INTRODUCTION,

The Twelfth General Assembly made a much larger num-
ber of appropriations than any previous assembly. This en-

tailed upon this office an extra amount of work without pro-

viding any additional assistance; Ave were consequently com-

pelled to neglect work connected with irrigation and the

study of water questions of much importance to the state.

Arrangements were made, however, with Mr. A. L. Fellows,

now resident hydrographer of the United States geological

survey, who, as deputy state engineer, conducted the stream
measurements during the year 1898, to continue that wort
for this department. It is fortunate that this co-operation of

the hydrographic branch of the geological survey has been

secured. The state is under great obligations to Professor

F. H. Newell for this arrangement, as the data obtained is of

immense value and is increasing in importance each year.

With the limited means at its disposal it would be impossible
for this office to carry on any systematic stream measure-
ments. During the past two years there have been 502 ditch

filings, with a capacity of 16,653 second feet, and 147 reser-

voir filings, with a capacity of 3,693,682,605 cubic feet. By
comparison with the two previous reports of this office the

above shows a gradual decrease 4

, which is, of course, natural.

Yet the filings are not much of an index of the development
in this line, as it is well known that on many of the streams
of the state the water is already over-appropriated except for

storage purposes. An increased number of the appropria-
tions are for seepage and waste. This is an encouraging feat-

ure, indicating that much of the water supposed to be lost
is becoming available for new lands.

The usual tables of ditch and reservoir filings have been
omitted from this report, as they are deemed of little value
for statistical purposes. Only a summary of the tilings in

each division is given.

It was the intention to publish instead of the ordinary
ditch and reservoir filings a list of all the decreed ditches in



the state, bur we are only able to g mplete list from one
division. Mr. Armstrong, superintendent of division No. 1,

has furnished the office with a carefully prepared list of all

dec: - late in his division, which will be found under the
proper head, and which we are confident will be found correct.

In view of the fact that so many ditches in the newer divisions

have no decrees, r - is s 1
. perhaps, to defer the pub-

lication of them until th r'urther adjudications.

Under the the Twelfth General Assembly provid- f
ing for the collection of a fee for ditch and reservoir filing-

certified copies, and for the approval of plans of dams, there
have been collected from April 6> 1899? to December 1^ 1900,

|80] A detailed statement of iv pts and e: enditur bb

in this fun is g en below.

Twenty-one dams s tyj - have been examined
and approved under the provisions of the new law relative to

I'voirs. Several rka great magnitude are now under
con- and plai - - perfected for others of

equal importar

This departm is tinder special obligations to the

:or transportation furnished :

om - i thout which much of the work accomplished would
have had to be neglected, as this office has no fund from which ,

to draw for - -

igments are also due to Professor L. G. Car-

pen: Si [cultural College, for valuable in-
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LIST OF OFFICERS

IN CHARGE OF IRRIGATION IN COLORADO.

ADDISON J. McCUNE, State Engineer Denver, Colo.

ROD S. KING, Deputy State Engineer Denver, Colo.

WATER SUPERINTENDENTS.

NAME Division Appointed Residence

James J. Armstrong No. 1 .... April 29,1899 Denver, Colo.

E. R. Chew No. 2 .... Mar. 29,1899 .Pueblo, Colo.

J. F. Goad No. 3 .... May 9, 1899 Del Norte, Colo.

H. C.Wheeler.... No. 4 .... April 20, 1899 Durango. Colo.

A.F.Reeves . No. 5 ....

No. 6....

April 20, 1899

Sept. 21.1897

Montrose, Colo.

C. S. Roberts Hayden, Colo.
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WATER COMMISSIONERS,

Div.
No.

Dist.
No. NAME

D. W. McSween.

S. M. Matlock...

C. C. Hawley

J. M. Wolaver...

L. A. Dickson...

Thos. Kneale

W. R. Cole

A. D. Butterfield

C. B.Clark

T. B. Pyles

D. H. Jones

T. H. Newkirk..

L,ouis Mueller ..

T. J. Burrows ...

C. E. Emery

J. K. Dempsey ..

J. W Bowman..

H. W. Forbes ...

Felix Cordova...

I.. J. Mitchell ...

David Martinez.

J. C. Dalton

E. E. DeCoursay

J. C. h. Valdez..

GuS Peterson __.

Appointed

April

Aug.

April

April

April

April

April

April

April

April

Aug.

April

April

May

May

April

Mar.

April

April

April

April

April

June

May

April

1899

1900

1899

1899

1899

1899

1899

1899

1899

1899

1899

1899

1899

1899

1900

1899

1899

1899

1899

1899

1899

Residence

11, 1898

29, 1899

Brush

Denver

Ft. Collins

Greeley

Longmont

Ni Wot

Golden

Denver

Morrison

Colorado Springs

Bueua Vista

Florence

Silver Cliff

Pueblo

Pueblo

Pueblo

Manzanola

Gulnare

Trinidad

Alamosa

Capulin

nassa

...Alma

San Luis

. Mirage
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WATER COMMISSIONERS-Continued.

Div.
No.

Dist.
No. NAME Appointed Residence

3 26 Argo Taylor Jan. 23, 1900 Saguache

3 27

28

A.T. Scott

T. P. Goodman

Jan. 23, 1900

May 12, 1899

. . Del Norte

5 Sargents

...Pagosa Springs4 29 J. S. Hatcher April 29, 1^99

4 30 J. T. Steeth April 29, 1899 Durango

4 31

32

No commissioner

4 No commissioner

4 33 F. H. Meyer... April 29,1899 Durango

4 34

36

36

37

D. H. Redmon

No commissioner

H. W. Hill

.

April 29, 1899

April 29, 1899

April 29, 1899

Mancos

3

5 .. Plains

5 Andrew Kalquist Gypsum

5 3S G. W. Hull April 29, 1899 Basalt

5 39

40

P. D. Squires

M. H. Payne .

April 29, 1899

April 29, 1899

Rifle

' 5 Delta

5 41 W. E. Obert... May 23, 1899 ... Delta

5 42 George Hall Dec. 19, 1899 Colbran

6 43 J. D. Moog.. April 25, 1895 Meeker

6 44

IS

No commissioner

5 E. S. House April 29, 1899 Rifle

1 46 J. B. Reach... Mar. 7, 1900 Hebron

1 47

48

W. D. Beckwith

E. W. Johnson

April 29 1-'.''.'

Sept. 23, 1899

Walden

1 Glen Eyre

2 49 Burt Ragan April 29, 1899 Landsman

5 50

51

No commissioner

5 No commissioner.. ...

5 52

53

C. B. Rundell April 29, 1899

May 1

RedCliff

5 J. C.Richards Burns

6 :,i

55

56

57

58

59

60

t>l

No commissioner

No commissioner6

6 No commissioner

No commissioner6

6 No commissioner

No commissioner5

5 No commissioner

g William Williams Jan. 4. 1900 Montrose
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WATER COMMISSIONERS-Concluded.

Div.
No.

Dist.
No. NAME Appointed Residence

5 62

63

64

65

66

67

68

69

No commissioner

No commissioner

1

1

2

2

J. W. Landrum

E. J. Picard

Jesse Turner

J. B. Trailer .

April 29, 1899

April 29, 1899

April 29, 1899

April 29, 1899

April 29, 1899

May 4, 1899

Sterling

Yuma

Springfield

.Lamar

5

5

P. H. Shue

A. E. Arms ...

Ouray

Rico



CHAPTER L

RECOMMENDATIONS.

The problems connected with the administration of irri-

gation laws of our state, as well as of the other arid states,

together with the defects of our system, have been so often

and so thoroughly discussed by former heads of this depart-

ment, and by others who have made the subject a special

study, that it seems superfluous to review them here, yet it is

only by persistence that we accomplish a desired end.

It appears to us that the most serious question connected
with irrigation is the unstable condition of our water rights.

In many instances, as the communities depending upon irri-

gation grow older, complications seem to increase rather than
decrease. Without stopping to discuss the causes of all the

various complications, we desire to make some suggestions as

to a remedy. In our own state the basic principle that all the

water belongs to the state and can only be acquired by indi-

viduals or corporations through application to beneficial use

and only so long as that beneficial use continues, is a good
foundation upon which to build. But it appears we have
drifted away from these principles by making it personal

property to be peddled around to wherever it may be trans-

ferred. The temptation to speculate and the desire to do
everything possible to encourage development has been a

large factor in leading to this condition. Many of our
troubles have arisen from carelessness in issuing decrees and
by over-appropriations, the present method being a kind of

grab game without the necessary public supervision. 1I<»\\

can we get back to the original idea? ('an we change or revise

our laws so as to simplify them and not disturb vested rights

nor destroy the individuality of the farmer? We believe there
is a remedy for our troubles without much revision of the

present laws, and that is in consolidation. Consolidation
means cooperation. Are the farmers capable of organizing?
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The farmer ordinarily is strictly an individualist. He wants
to be where he can run his own affairs without the interfer-

ence of any one. Many a farmer in settling in an arid region
gave great preference to a location in some isolated spot on
some small stream where he could, as he thought, have his in-

dependent ditch. Later on, as the country developed, he
awakened to the fact that he was compelled to deal with his

neighbor, or perhaps the whole community; that he had
partners in the business up or down the stream.

But the farmers of the arid region are mostly educated.

They soon learn to work collectively and to handle a corpora-

tion as successfully as the so-called "business" man. In fact,

the farmer, no matter how small, under an irrigated system
soon becomes a business man. Farming by irrigation, as has
been said, is strictly a community affair. The very nature of

things tends to cause co-operation. The farmer who lies

awake nights to devise some scheme to^get an undue advantage
of his neighbor soon finds that the rule that gave him the

advantage in one case turns out to be his destruction in an-

other. We believe the much-discussed problem of public

ownership can be successfully applied. The state should con-

trol the title to the water. The ownership of the canals and
land should be with the water users. This is an instance

where consolidation of interests can be made without the

creation of a monopoly. Experience teaches that there is no
danger of one individual, or a few individuals, getting control

of any large system with the intention of keeping control of

it. There may be exceptions, but this is the rule. The very
best results under irrigation are obtained from the small

farm that is owned by the man who lives on it and runs it.

Many large co-operative canals are being successfully oper-

ated. In fact, most of the canals eventually become co-

operative. The interests of all the water users under one
drainage are almost as intimately connected as though they

were under one canal. Why not consolidate them? It can be

readily seen that if the land under a new drainage were to be
reclaimed at one time by a system of canals and reservoirs,

such a scheme could be carried out. If so, why not under an
old one that is already partially developed? We are familiar

with one case where a consolidation of four large ditches has

been successfully consummated. At the time the consolida-

tion was made it was argued by many that disagreements

would arise which would result in destruction, and that the

large owners of stock would soon absorb the small ones, and
thus create a monopoly. Such has not been the case. The
number of stockholders has increased (now over six hun-
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INTRODUCTION,

The Twelfth General Assembly made a much larger num-
ber of appropriations than any previous assembly. This en-

tailed upon this office an extra amount of work without pro-

viding any additional assistance ; we were consequently com-

pelled to neglect work connected with irrigation and the

study of water questions of much importance to the state.

Arrangements were made, however, with Mr. A. L. Fellows,

now resident hydrographer of the United States geological

survey, who, as deputy state engineer, conducted the stream

measurements during the year 1898, to continue that work
for this department. It is fortunate that this co-operation of

the hydrographic branch of the geological survey has been
secured. The state is under great obligations to Professor

F. H. Newell for this arrangement, as the data obtained is of

immense value and is increasing in importance each year.

With the limited means at its disposal it would be impossible

for this office to carry on any systematic stream measure-
ments. During the past two years there have been 562 ditch

filings, with a capacity of 16,653 second feet, and 147 reser-

voir filings, with a capacity of 3,693,682,605 cubic feet. By
comparison with the two previous reports of this office the

above shows a gradual decrease, which is, of course, natural.

Yet the filings are not much of an index of the development
in this line, as it is well known that on many of the streams
of the state the water is already over-appropriated except for

storage purposes. An increased number of the appropria-
tions are for seepage and waste. This is an encouraging feat-

ure, indicating that much of the water supposed to be lost

is becoming available for new lands.

The usual tables of ditch and reservoir filings have been
omitted from this report, as they are deemed of little value
for statistical purposes. Only a summary of the filings in

each division is given.

It was the intention to publish instead of the ordinary
ditch and reservoir tilings a list of all the decreed ditches in
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the state, but we are only able to get a complete list from one
division. Mr. Armstrong, superintendent of division No. 1,

has furnished the office with a carefully prepared list of all

decrees to date in his division, which will be found under the

proper head, and which we are confident will be found correct.

In view of the fact that so many ditches in the newer divisions

have no decrees, it is just as well, perhaps, to defer the pub-
lication of them until there are further adjudications.

Under the act of the Twelfth General Assembly provid-

ing for the collection of a fee for ditch and reservoir filings,

certified copies, and for the approval of plans of dams, there

have been collected from April 6, 1899, to December 1, 1900,

1801.00. A detailed statement of receipts and expenditures
in this fund is given below.

Twenty-one dams of various types have been examined
and approved under the provisions of the new law relative to

reservoirs. Several works of great magnitude are now under
construction, and plans are being perfected for others of

equal importance.

This department is under special obligations to the

various railroads of the state for transportation furnished its

officials, without which much of the work accomplished would
have had to be neglected, as this office has no fund from which
to draw for expenses.

Acknowledgments are also due to Professor L. G. Car-

penter, of the State Agricultural College, for valuable in-

formation furnished.



EXPENDITURES FROM THE STATE ENGINEER'S ASSISTANTS'
FUND FROM DECEMBER 1, 1898, TO DECEMBER 1, 1900.

Appropriations for salaries of assistants for fiscal years 1899

and 1900 $5,000 00

PAID.

J. E. Field's administration $ 944 00

R. S. King, deputy state engineer 3,378 00

D. M. Wilhelm, stenographer 249 90

L. Harrington, stenographer 18 80

L. F. Rousse, stenographer 25 50

A. L. Fellows, salary, stream gauging , 60 00

J. E. Field, rating meter 6 00

Amos Jones, salary, stream gauging 60 00

M. D. Williams, salary, seepage measurements 108 00

R. W. Hawley, salary, seepage measurements and assistant

in office t 146 45

$4,996 65

Unexpended balance 3 35

Fees received for filing of statements and plats, transfers of water, ap-
proval of plans and specifications of dams and certificates of records. Deposited
with the state treasurer to the credit of the gauging fund:

From April 6, 1898, to December 1, 1900—

Amount received for filing statements, plats and transfers of water $5S0 00

Amount received for approval of plans and specifications of dams 142 00

Amount received for certificates of records 79 00

Total $snl Mil

EXPENDITURES FROM THE STATE ENGINEER'S GAUGING
FUND FROM APRIL 8, 1899, TO DECEMBER 1, 1900.

M. D. Williams, expenses, seepage measurements JIT!'.")

A. L. Fellows, expenses, gauging 66 00

R. S. King, expenses, gauging

M. C. Hinderlider, salary and expenses, gauging 95 65

R. F. Walters, salary and expenses, gauging ditches 180 00

Total I





LIST OF OFFICERS

IN CHARGE OF IRRIGATION IN COLORADO.

ADDISON J. McCUNE, State Engineer Denver, Colo.

ROD S. KING, Deputy State Engineer Denver, Colo.

WATER SUPERINTENDENTS.

NAME Division Appointed Residence

James J. Armstrong

E. R. Chew

J. F. Goad

H. C. Wheeler

A.F.Reeves ..

No. 1 ....

No. 2 ....

No. 3 ....

No. 4 ....

No. 5

No. 6 ....

April 29,1899

Mar. 29,1899

May 9, 1899

April 20, 1899

April 20, 1899
*

Sept. 21.1897

Denver, Colo.

.Pueblo, Colo.

Del Norte, Colo.

Durango. Colo.

.Montrose, Colo.

C. S. Roberts Hayden, Colo.
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WATER COMMISSIONERS.

Div.
No.

Dist.
No.

1

2

3

4

5

6

8

9

2 10

2 11

2 12

2 13

2 14

2 15

2 16

2 17

2 18

2 19

3 20

3 21

3 22

1 23

3 24

3 25

NAME) Appointed Residence

D. W. McSween

S. M. Matlock..

C. C. Hawley....

J. M. Wolaver...

L. A. Dickson..

Thos. Kneale

W. R. Cole

A. D. Butterfield

C.B.Clark

T. B. Pyles

D. H. Jones

T. H. Newkirk..

Louis.Mueller ..

T. J. Burrows .._

C. E. Emery

J. K. Deinpsey ..

J. W Bowman..

H. W. Forbes ...

Felix Cordova...

L.J. Mitchell ...

David Martinez.

J. C. Dalton

E. E. DeCoursay

J. C. L. Valdez..

Gus Peterson ...

April 29, 1899

Aug. 21, 1900

April 29, 1899

April 29, 1899

April 29, 1899

April 29, 1899

April 29, 1899

April 29, 1899

April 29, 1899

April 29, 1899

Aug. 7, 1899

April 29, 1899

April 29, 1899

May 9, 1899

May 23,1899

April 29, 1899

Mar. 17, 1900

April 29, 1899

April 26, 1899

April 6,1899

April 6, 1899

April 6, 1899

June 27, 1899

May 11, 1898

April 29, 1899

Brush

Denver

Ft. Collins

Greeley

Longmont

Ni Wot

Golden

Denver

Morrison

Colorado Springs

Buena Vista

Florence

Silver Cliff

Pueblo

_ Pueblo

Pueblo

Manzanola

Gulnare

Trinidad

Alamosa

Capulin

Manassa

Alma

San Luis

Mirage
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WATER COMMISSIONERS-Continued.

Div.
No.

Dist.
No. NAME Appointed Residence

3 26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

til

ArgoTaylor.. Jan. 23, 1900

Jan. 23, 1900

May 12, 1899

April 29, 1899

April 29, 1899

Saguache

3 A. T. Scott

T. P. Goodman .

. Del Norte

5 Sargents

4

4

4

J. S. Hatcher....

J. T. Steeth

No commissioner

No commissioner

...Pagosa Springs

Durango

4

4 F. H. Meyer April 29, 1899

April 29, 1899

Durango

4 D. H. Redmon

No commissioner

.. Ma n cos

3

5 H. W. Hill... April 29, 1899

April 29, 1899

April 29, 1899

April 29, 1899

April 29, 1899

May 23, 1899

Dec. 19, 1899

April 25, 1895

.. Plains

5

K

5

Andrew Kalquist

G. W. Hull

F . D. Squires

Gypsum

Basalt

. Rifle

5 M. H. Payne Delta

5

5

W. E. Obert..

George Hall .

Delta

. Colbran

6

6

J. D. Moog

No commissioner

Meeker

5 E. S. House

J. B. Reach

W. D. Beckwith

April 29, 1899

Mar. 7, 1900

April 29, 1899

Sept. 23, 1899

April 29, 1899

. Rifle

1

1

Hebron

Walden

2

5

E. W. Johnson

Burt Ragau

No commissioner

Glen Eyre

Landsman

5 No commissioner

C. B. Rundell"..

J. C.Richards

No commissioner

5 April 29, 1899

May 15, 1899

Red Cliff

5 . Burns

6

6 No commissioner

6 No commissioner

6 No commissioner

No commissioner

No commissioner

6

5

5 No commissioner

5 William Williams Jan. 4, 1900 Montrose
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WATER COMMISSIONERS-Concluded.

Div.
No.

Dist.
No. NAME Appointed Residence

5 62

63

64

No commissioner _ _.

No commissioner.. _. . _ .

April 29, 1899

April 29, 1899

1 J. W. Landrum. Sterling

1 65 E. J. Picard Yuma

2 66 Jesse Turner April 29, 1899 Springfield

2 67 J. B. Trailer April 29, 1899 Lamar

5 68 P. H. Shue April 29, 1899 Ouray

5 69 A. E. Arms ... May 4, 1899 Rico



CHAPTER L

RECOMMENDATIONS.

The problems connected with the administration of irri-

gation laws of our state, as well as of the other arid states,

together with the defects of our system, have been so often

and so thoroughly discussed by former heads of this depart-

ment, and by others who have made the subject a special

study, that it seems superfluous to review them here, yet it is

only by persistence that we accomplish a desired end.

It appears to us that the most serious question connected
with irrigation is the unstable condition of our water rights.

In many instances, as the communities depending upon irri-

gation grow older, complications seem to increase rather than
decrease. Without stopping to discuss the causes of all the

various complications, Ave desire to make some suggestions as

to a remedy. In our own state the basic principle that all the

water belongs to the state and can only be acquired by indi-

viduals or corporations through application to beneficial use
and only so long as that beneficial use continues, is a good
foundation upon which to build. But it appears we have
drifted away from these principles by making it personal
property to be peddled around to wherever it may be trans-

ferred. The temptation to speculate and the desire to do
everything possible to encourage development has been a
large factor in leading to this condition. Many of our
troubles have arisen from carelessness in issuing decrees and
by over-appropriations, the present method being a kind of

grab game without the necessary public supervision. How
can we get back to the original idea? Can we change or revise
our laws so as to simplify them and not disturb vested rights
nor destroy the individuality of i lie farmer? We believe t here
is a remedy for our troubles without much revision of the
present laws, and that is in consolidation. Consolidation
means co-operation. Air the farmers capable of organizing?
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The farmer ordinarily is strictly an individualist. He wants
to be where he can run his own affairs without the interfer-

ence of any one. Many a farmer in settling in an arid region
gave great preference to a location in some isolated spot on
some small stream where he could, as he thought, have his in-

dependent ditch. Later on, as the country developed, he
awakened to the fact that he was compelled to deal with his

neighbor, or perhaps the whole community; that he had
partners in the business up or down the stream.

But the farmers of the arid region are mostly educated.

They soon learn to work collectively and to handle a corpora-

tion as successfully as the so-called "business" man. In fact,

the farmer, no matter how small, under an irrigated system
soon becomes a business man. Farming by irrigation, as has
been said, is strictly a community affair. The very nature of

things tends to cause co-operation. The farmer who lies

awake nights to devise some scheme to get an undue advantage
of his neighbor soon finds that the rule that gave him the

advantage in one case turns out to be his destruction in an-

other. We believe the much-discussed problem of public

ownership can be successfully applied. The state should con-

trol the title to the water. The ownership of the canals and
land should be with the water users. This is an instance

where consolidation of interests can be made without the

creation of a monopoly. Experience teaches that there is no
danger of one individual, or a few individuals, getting control

of any large system with the intention of keeping control of

it. There may be exceptions, but this is the rule. The very
best results under irrigation are obtained from the small

farm that is owned by the man who lives on it and runs it.

Many large co-operative canals are being successfully oper-

ated. In fact, most of the canals eventually become co-

operative. The interests of all the water users under one
drainage are almost as intimately connected as though they

were under one canal. Why not consolidate them? It can be

readily seen that if the land under a new drainage were to be
reclaimed at one time by a system of canals and reservoirs,

such a scheme could be carried out. If so, why not under an
old one that is already partially developed? We are familiar

with one case where a consolidation of four large ditches has
been successfully consummated. At the time the consolida-

tion was made it wTas argued by many that disagreements
would arise which would result in destruction, and that the

large owners of stock would soon absorb the small ones, and
thus create a monopoly. Such has not been the case. The
number of stockholders has increased (now over six hun-
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dred), instead of decreased, the physical condition of the

system has been improved and better service given than be-

fore. If a consolidation of four canals can be successfully

made, why not thirty or forty, if the benefits are propor-

tional? Such consolidation would result in an enormous sav-

ing of expense in maintenance and a very considerable saving

of expense in superintendence. It would also result in a great

economy in the use of water. It has so often been recom-

mended that police control of commissioners be extended to

ditches. Under this plan the commissioners could be made
superintendents of the ditches. Already a tendency in the

direction of such consolidation is seen in the organization

of all the farmers on certain streams for the purpose of con-

structing reservoirs. It is discovered that the construction

of a system of reservoirs upon the headwaters of any moun-
tain stream is very beneficial to the whole valley, but not

profitable for individual enterprise. This fact has led to co-

operation. If the general government will undertake the

construction of reservoirs the question will be simplified. A
move has already been made in the Arkansas valley in the

direction of co-operation. An organization of all the prin-

cipal canals east of the canon at Canon City has been effected

for the purpose of studying methods which will be of mutual
benefit, and for the purpose of checking litigation.

Ditch systems are worthless without customers for the

water and the land under them. In some parts of the state

our most crying need is not so much more capital for new
schemes, but more farmers with capital and muscle to develop
land already under ditch. Many farmers are scared away
from our state by litigation, or the fear of it. The consolida-

tion of all the interests under one system ought practically

to do away with litigation. We do not believe such consolida-
tion can be brought about without some form of legislation.

We are of the opinion that some form of district irrigation

law patterned after that of Nebraska and modified to suit the
conditions in our state, might be applied to this purpose. To
frame a law that will provide for the consolidation of all the
ditches of one drainage system as near as conditions will

allow, and at the same time not stultify individual effort in
the direction of the economical use of water, and in other
ways, will require the most careful study.

CONCERNING WATER COMMISSIONERS AND THEIR DUTIES.

The different state engineers, ever since the establishing
of this department, have been making recommendations for
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improving the law governing water commissioners and super-

intendents, jet very little advancement has been made.

The observations of Mr. Maxwell, in the sixth biennial

report, covers the ground so well that it is needless to take
space in this report for any further lengthy discussion of it.

The lack of systematic legislation on the subject is due,

perhaps, to the primitive condition of the irrigation interests

in a large part of the state and a laudable desire to keep
down expenses. The offices of water commissioner and sup-

erintendent of irrigation are usually looked upon as sine-

cures, and that bills for such service should be kept down to

the lowest possible notch. Milch can be done by the officers

themselves to overcome the prejudice against them by being
discreet, faithfuJ, and as moderate in their charges as is con-

sistent with the duties performed. As the state grows older

the people will be willing, we think, to pass the necessary
legislation. Most people admit the necessity of such officers.

Why not, then, make such regulations as will increase their

efficiency? The older sections of the state are now paying
in some instances respectable salaries and should expect
good services in return.

In this connection we recommend that all water com-
missioners be required to keep a careful record of their work
for each season, with a complete history of each ditch and
reservoir in tabulated form, together with such notes and ob-

servations as may be of value in succeeding years. This

record should be kept in a book furnished by the state and
to be turned over to the successors, together with all orders

and letters of the superintendents. An effort was made by
this office in the beginning of the present year to have such
a book prepared, but it was found that there Avere no available

funds to publish it, and the matter was dropped. Mr. A. F.

Reeves, superintendent of division No. 5, had printed a book
for use in his division covering practically the ideas expressed

above.

SUPERVISION OF RESERVOIRS AND RESERVOIR
CONSTRUCTION.

An act of the Twelfth General Assembly in relation to

reservoirs provides that no reservoirs with dams above ten

feet in height and covering an area of more than twenty

acres shall be constructed except upon plans and specifica-

tions approved by the State Engineer. He shall also be the

consulting engineer during construction. The same act pro-

vides that the State Engineer shall annually inspect all reser-
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voirs \vi thin the state and determine to what height thev may
be filled.

While it is very proper to have state supervision of this

work, it is hoped that this office will not be criticised for

failing t<> execute the law in its present shape. If it were com-
plied with two or three representatives of this office would
have to be in the field the entire season on this work alone.

This work had to go undone except as the State Engineer
or his deputy could catch a day or so from more pressing

duties, and only those that were convenient of access were
visited except where demands were made by interested par-

ties. Special effort, however, was made to give attention to

the supervision of work upon a few of the more important
dams now under construction.

The work of examining and approving the plans has been

anything but satisfactory, as it has had to be done in every
case too hurriedly, and in most cases without sufficient knowl-
edge of conditions to be able to pass intelligently upon them.

Plans for a great variety of types of dams have been pre-

sented, many of which wTere very incomplete and in crude
form. Some general instructions should be issued from this

office as to specifications and information required concern-
ing the site, etc.

With the bulk of the internal improvements out of the
way, more attention can be paid to this work in the future.

FOREST PRESERVATION.

While we do not think the preservation of our forests is

vital to the conservation of the Avater supply, yet it is of

enough importance to merit much more attention than it is

likely to get, and is so intimately connected with irrigation
that remarks upon the subject in a report from this depart-
ment need no apology. The principal part of our forest area
is public land and will perhaps always remain so. The
preservation of the timber then should mainly be in the hands
of the general government, as it is an undertaking of vast
magnitude. How to frame laws that will preserve it and at
the same time not retard the development of farms and ac-
quire the opposition of settlers is a question that is worthy
of study. A public sentiment in favor of forest protection
will do as much good as any laws. The most serious enemy,
of course, is fire. The present police supervision of the gen-
eral government, it is hoped, will avail something, but it has
failed in many respects. It seems impossible to do much with-
out an army of range riders. Thev should be on dutv dur-
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ing the whole of the summer season, regardless of whether
there are fires or not. The present method of having riders

called out after fires start, encourages dishonesty. While, as
was said before, the work should largely be done by the
general government, there is no reason why the state and
counties should not co-operate. The state and general gov-
ernment are co-operating successfully so far as it extends in

the hydrographic work, and why not in the work of preserv-

ing the forests?

APPROPRIATIONS FOR POWER AND MANUFACTURING
PURPOSES.

The statutory proceedings for determining the priority

of rights apply to the appropriation of water for irrigation

alone, we believe, and cannot be used for the purpose of

determining the claims of parties to the use of water for

other purposes. So many appropriations are being made for

power and domestic purposes it is evident that many conflicts

will occur with appropriators for irrigation. Already there

have been many conflicts between the two that have given the

administration much annoyance. It would seem wise to pro-

vide for adjudication of all rights so that the proper officers

may have some legal record upon which to act in the distri-

bution. This office is frequently asked as to the filing of

claims for purposes other than for irrigation. In all such
cases we have advised the filing of statements and plats under
the regulation governing filing for irrigation purposes. Such
filings, if not provided by statute, will be of value as evidence
when proof is made.

ADJUDICATION OF RIGHTS.

The above remarks lead to the suggestion to water users,

especially in the newer portions of the state, to look well to

the title to their water rights. Much carelessness is mani-
fested in this direction, especially in the mountain districts,

Avhere the water supply is considered abundant. We wish to

warn those who feel so secure in their title to water that the

time is not far distant when every drop of water will be ap-

propriated and put to use. Many delay an adjudication on
account of the expense. If it were to perfect title to their

lands no such excuse would present itself. To quote from
the report of Superintendent Armstrong: "The longer the

sitting of a referees' court is delayed the more expensive it

will be and the more difficult it will become to procure testi-

mony to prove priorities."

«
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TRANSFER OF WATER RIGHTS.

The recent law requiring parties desiring to change the

point of diversion to apply to the courts for a decree of trans-

fer, has been of considerable benefit since it has had a tend-

ency to check the barter and sale of water and the peddling

of it around the country as so much merchandise. No one
will incur the expense of procuring a decree of transfer under
the new law unless he has a good case to begin with. Con-
cerning the question of temporary transfer, or loan and ex-

change of water, we do not feel like expressing an opinion.

No appeals from the action of the district and division offi-

cers concerning it have reached this office. If carried to the

extent it may be under the interpretation of some, it would
virtually be the setting aside of decrees. All recognize the

benefits from rotation or the alternating of the water in the

different ditches, and under proper restrictions much good
should come from it. We would respectfully call attention

to the remarks of the several superintendents of irrigation

upon this subject.

STREAM GAUGING.

Requests are constantly being made upon this office for

information concerning the Aoav of mountain streams. This
information is desired by parties having in viewT the con-

struction of power plants. The application of electricity to

the transmission of power makes it possible in time to utilize

every stream of the state for power purposes, no matter how
isolated it may be from the populous districts. No public im-

provement would be of more general benefit than an expendi-

ture of about $5,000 per year for a term of five years in mak-
ing stream measurements. Private parties will do but little

in this direction for the reason that a few random measure-
ments are not of sufficient value upon which to base the ex-

penditure of a large sum of money. The observations should
extend through a term of years. The sum named, together
with the usual appropriation, would enable this office, in co-

operation with the United States hydrographic department,
to obtain information that would serve as a foundation upon
which many power plants, as well as irrigation enterprises,

could be planned. The sum named would enable this de-

partment to put a force in the field that could cover the

whole state and at the same time do much in the way of

ditch gaging and inspection of reservoirs. This sum, to-

gether with the usual appropriation, would be less than that
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of the mining bureau. The irrigation interests alone are
keeping pace with that of mining and are deserving of like

attention. But this money would not be spent entirely in
the interests of irrigation. The water power development
and the conservation of water for domestic use for the mount-
ain towns will be of great aid in the development of the min-
ing industry. We would call particular attention to the
remarks of Mr. Fellows upon this subject in his chapter upon
stream gaging.

STATE ENGINEER'S LIBRARY.

This office has some hundred or more volumes pertaining
to irrigation and hydraulics, government reports, etc., to-

gether with numerous bulletins and pamphlets on irriga-

tion and kindred subjects, which is quite a nucleus for a good
library. There is a large amount of very valuable informa-
tion in these books and pamphlets, and especially in the

government reports. Much of this, however, is valuless to

the general public and even to the office in its present condi-

tion. Some of it is stored away in the vault for want of

shelves outside on which to put it. These books should be
carefully catalogued in proper library indices. There are
many articles in these books of the greatest importance upon
Colorado and Colorado resources, as well as upon irrigation

laws, which are not generally known and cannot be referred

to offhand without an alphabetical catalogue or some similar

means. The bulletins and pamphlets should be bound and
properly labeled. The State Engineer should be authorized

to spend a small sum each year in procuring standard works
on irrigation, road building, reports of other state engineers,

reports of the geological survey, department of agriculture,

such trades publications as would be appropriate and desir-

able, and other standard reference works in matters per-

taining to the work of this office. Most of the reports can

be obtained free or by exchange for the reports of this de-

partment.

AGRICULTURAL DEVELOPMENT.

While the development of our agricultural resources has
not been what it should be, considering the many advantages
to be had here, yet the growth has been steady and perman-
ent. Although the reports of acreage under cultivation are

incomplete, yet they show an increase over any previous year
in every division. But few large ditch enterprises are under
way ; however, the development under those already built has
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gone steadily forward, and in the mountain country espec-

ially, the winter feeding of stock which has come into vogue
so generally within the last feAV years, has stimulated the

opening up of many farms on ground that would otherwise

continue desert or grazing lands.

In the Platte river division one enterprise of consider-

able magnitude is nearing completion. The very considerable

and steady increase of the water supply of this division, due
to the return waters, gives an opportunity for a very large in-

crease in the irrigable area of that section.

In the Arkansas valley there has been considerable in-

crease of acreage. There is already ditch capacity to utilize

the most of the direct flow of the streams. But with the aid

of the many available storage reservoirs the improvement of

the ditch systems already in existence, together with a more
careful distribution of the supply, we may expect a large

increase in the cultivated area in that valley. The advent of

the beet sugar industry into the valley will be an important
factor in its growth. In some respects this is the most im-

portant system in the state. It is one of the most difficult

to handle and one deserving of considerable study.

In division No. 3, the Bio Grande river division, the area

under ditch cannot be materially increased without the aid

of storage reservoirs. The international complications that

have arisen on the lower Eio Grande caused the government
to instruct the interior department to refuse all reservoir

filings on that drainage basin. This order stopped all efforts

in that direction. It is thought that this restriction will soon
be removed, when much reservoir construction will go on in

that division. Notwithstanding the scarcity of water, the

acreage under cultivation has increased since last report. In
division No. 4 (San Juan river) the throwing open of the Ute
Indian reservation gave considerable impetus to settlement
and several ditch enterprises of considerable importance are

under way. In division No. 5 (Grand river), and No. (5

(White river), although containing the greatest abundance
of water, no large enterprises have been undertaken. How
ever, several ditch and reservoir schemes of considerable im-

portance are under way. But the principal development in

these two divisions consists in the opening up of farms on
the small streams and the construction of numerous small
reservoirs high up in the mountains. This growth has come
largely through the stimulus derived from stock feeding.

No single industry has done so much perhaps to develop the
irrigation interests of the state as the change from the old

exclusive range system to that of winter feeding.
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GOVERNMENT AID.

While our agricultural resources are capable of being
increased five fold, yet it is well known that henceforth the

development must proceed exceedingly slow if we must de-

pend upon private capital, for reasons that it is not neces-

sary to discuss in this report. For years those who have had
this subject most at heart have felt that it is a work that is

entirely within the province of the general government to

aid. Just recently the agitation in this direction is so strong
that there is some hopes of accomplishing something in the

near future. Our state, than which none should be more
interested, has been accused of apathy upon the subject. We
earnestly recommend that the legislature memoralize the con-

gress of the United States to undertake the construction of

some of the most important of these irrigation works neces-

sarv to reclaim our arid lands.
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CHAPTER II.

INTERNAL IMPROVEMENTS.

The Twelfth General Assembly was Hooded with bills

calling for appropriations out of the internal improvement
fund for all parts of the state, which aggregated two or three

times the amount available. In order to keep within the limit

of funds available it became necessary, therefore, to make a

general reduction in the amounts demanded ; and in order to

do this, and at the same time give each and every district a

share of the fund, a reduction was necessary of the amount of

each appropriation, instead of reducing the number of ap-

propriations. It is hardly proper to criticise the actions of

the legislature in this matter, for this fund is properly re-

garded as belonging to the entire state, and each district is

entitled to such proportion as may be obtainable for the needs
of that district. Yet, instead of touching a spot here and
there over the state, it would seem wise to plan comprehen-
sive systems of roads in the parts of the state most needing
aid, and make appropriations from time to time, as the money
became available, for the improvement of certain portions of

each system. The improvements thus made would be of much
more substantial character. It is not claimed that this plan
will appear practicable from the standpoint of the politician,

but from the standpoint of an engineer it would be much more
satisfactory, and in the end, we think, much better. Many of

the appropriations were entirely inadequate for the work con-

templated, but on the theory that a poor road or bridge is

better than none at all, the people interested demanded that
the money be spent. Nearly all of the road appropriations
were for the purpose of repairing or improving existing roads.
As there was in no case money enough to rebuild the whole
line, the question confronting the different boards of con-

struction was how to distribute the work so as to get the
most benefit from it. This question was, perhaps, not settled

satisfactorily to all parties interested, but the boards of con-
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struction in all cases worked conscientiously, and in the main
satisfactory results were obtained. In several instances ap-

propriations were made to repair roads already built by the

state and turned over to the various counties with the proviso

that the same should be kept in repair by said counties. This
action of the legislature has been sharply criticised, yet it is

better, perhaps, to improve existing roads, if properly located,

than to multiply roads in communities that are unable to

properly maintain what they already have. This office was
considerably handicapped by the fact that at the beginning
of the term much of the fund appropriated was not available,

so that work had to be taken up in the order in which the bills

were approved ; this prevented the planning of thework to suit

the location, much of the road work, especially, being at a high
altitude, which prevented the prosecution of it during winter
months. This was the cause of many vexatious delays. The
high price of steel interfered with the procuring of advan-
tageous contracts during the year 1899, and in one instance

a combination bridge had to be accepted, when under a more
favorable market the appropriation was sufficient for a steel

bridge.

The bids for the artesian wells were anything but satis-

factory, and it is not likely that any present good results

will be obtained from any of the appropriations for that pur-

pose. It was decided, however, to proceed with the work, and
all wells are to be cased and capped, so that at some future

time they may be sunk deeper if necessary funds are provided.

Work has not been commenced on the San Miguel county
road, the Yuma, Washington and Morgan county road, and
the Clear Creek county road, the funds not being available.

It is thought they can all be reached by the opening of the

spring of 1901.

ROARING FORK RIVER BRIDGE.

Senate Bill No. 133, appropriation $2,500.00, for the

purpose of constructing a bridge across the Koaring Fork
river, in Pitkin county, near the town of Basalt, The State

Engineer and the chairman of the board of county commis-
sioners of Pitkin county constituted the board of construc-

tion.

Proposals were received May 25, 1899, and the contract

awarded M. J. Patterson, of Denver. The bridge consists of

a steel span of 75 feet on steel tubular piers, and 60 feet of

wood bridge on trestles. Some additional work upon the ap-
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proaches was done by Pitkin county. The bridge was com-

pleted and accepted in August, 18!)!).

STATEMENT OF EXPENDITURES

Appropriation $ii,r>00 00

Advertising plana and proposals %

M. J. Patterson on contract

State engineer, trips of Inspection 17 80

Typewriting and office work 160

Balance unexpended 9 00

Total $2,6

GRAND RIVER BRIDGE.

Senate Hill No. 510 appropriated $5,000.00 for the pur-

pose of building a bridge of iron or steel across the Grand
river, above the town of Dotsero, in Eagle county, the exact

location to be determined by the board of construction. The
board of construction consisted of the governor, State En-
gineer and chairman of t he board of county commissioners of

Eagle county. A site about four miles above Dotsero was
chosen, and plans adopted for a bridge al thai point Before

the contract was let the matter of location was canvassed and
it was decided to build the bridge at the site of the old bridge,

near the mouth of Eagle river, as at thai point it would ac-

commodate the travel up the Grand river as well as at the

other location, and at the same time be on the line of the

Arapahoe and Mesa county state road when built. 1'ropnsals

were received and on December 30, 1899, the contract was
awarded to the Pueblo Bridge Company, providing for one

L50-foo1 span and two 50-foot spans, all steel, with steel

tubular piers, with the approach ends resting on crib abut-

ments. Upon laying out the work it was found necessary m
have additional Length <>f spans and a first-class masonry
abutment on the cast end.

Saving found it practicable to proceed with the state

road, it was deemed advisable, in order to have a bridge cone

tnensurate with Hie needs of a ureal state thoroughfare, t<»

change the plans considerably, substituting one L25-foot steel

span lop the two 50-fool spans, and a masonry pier replacing
one sot of tubes, the juice for said additional work being

based Upon the same items in the proposal submitted and to

he paid out of the state road fund.
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The work was done under the supervision of Theodore
Rosenberg, C. E., of Glenwood Springs, and was completed
and accepted in June, 1900.

STATEMENT OF EXPENDITURES.

Appropriation $5,000 00

Advertising plans and proposals $ 11 65

Pueblo Bridge Company, on contract 4,730 00

Theo. Rosenberg, engineer in charge." 213 20

Typewriting, etc -.

.

15 00

State engineer, trips of inspection 26 50

Balance unexpended 3 65

Total $5,000 00 $5,000 00

PALMER LAKE CYCLE PATH.

Senate Bill No. 408 appropriated $5,000 for the purpose
of constructing a cycle path from the town of Littleton, in

Arapahoe county, to Palmer Lake, in El Paso county.

The board of construction consisted of the State En-
gineer and three persons to be appointed by the governor of

Colorado. The governor named Lucius W. Hoyt and J. A.

McGuire of Denver, and Frank Ball of Castle Rock. The
board held its first meeting March 22, 1900, and arranged to

go over the route; after an examination of the country to be
traversed by said path it was decided to survey two routes;

first, from Sedalia up East Plum creek by way of Castle

Rock to Palmer Lake; and second, from Sedalia by way of

West Plum creek to Palmer Lake. Mr. Peter O'Brien was
employed to make the necessary survey, and also to canvass
the land owners to procure right of way. Mr. O'Brien re-

ported the West Plum creek line to be the most feasible

route; that he thought it possible to build the line along the

present public highway within the appropriation, but that a
better path could be secured. The board has been delayed in

procuring the right of way, and no contract has been let. It

is hoped that the work can be taken up with the beginning of

another season and pushed to completion.

STATEMENT OF EXPENDITURES.

Appropriation $5,000 00

Peter O'Brien, surveyor, on contract $ 500 00

Expense of board, examination of line 44 75

Balance in the fund 4,455 25

Total $5,000 00 $5,000 00
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CLEAR CREEK COUNTY ROAD.

Senate Bill No. ;*>.*>!> appropriated $5,000 for the purpose

of constructing a wagon road from Silver Plume to McKay's
ranch, in Clear Lake gulch.

The governor, State Engineer and chairman of the board

of county commissioners of Clear ('reck county constituted

the board of construction. The bill authorizing this appro-

priation provided that if the same was insufficient to con-

struct the road, no part should be expended excepting so

much as was necessary in making the preliminary examina-
tion, surveys, etc., unless the board of county commissioners
of Clear Creek county would agree to furnish the additional

sum necessary to complete the same. A survey was ordered
by the board of construction and proposals received July 23,

1900. No bids were received within the sum available out of

the appropriation. The board of county commissioners by
resolution refused to furnish the amount required in excess

of the appropriation, or any amount to complete the road,

consequently nothing further was done with this improve-

ment.

F. A. Maxwell, C. E., of Georgetown, made tin' surveys
and estimate.

STATEMENT OF EXPENDITURES.

Appropriation $5,000 00

State engineer, trip—location $ 4 55

F. A. Maxwell and party, survey S4 20

Advertising proposals 12 7S

Typewriting and office work 10 00

Deputy state engineer, three trips inspection and board meet-

ings 19 50

Balance unexpended I

Total $5,000 00 *E

MONTROSE COUNTY ROAD.

Senate Bill No. 350 appropriated $7,000 to construct a

road from the town of Montrose in a southwesterly direction,

terminating at the bridge across the San Miguel river, one

mile below the Naturita postoffice.

The chairman of the board of county commissioners and
county surveyor of .Montrose county, together with the Suite

Kniriiieer, constituted the board of construction. This road
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crosses Pinon mesa, a plateau reaching an elevation of be-

tween 9,000 and 10,000 feet, and after a careful examination
of the line it was decided to spend the greater part of the ap-
propriation in constructing a new line, with lighter grades,
from what is known as Iron Springs, near the top of the mesa,
to where the old road strikes the valley at Sheep creek. A
survey was run directly down the gulch from Iron Springs.
This route was found to be too expensive, and another line

was run which was found to be much cheaper, and by using
a switch-back at the lower end equally as good grades were
obtained. Bids were received and contracts let to Phil

Peters, A. B. Green and Bowman & Brooks. The surveys
were made by E. B. Sawyer and W. H. Fleming, and the work
was done under the supervision of W. H. Fleming. The road
was inspected and received in November, 1899.

STATEMENT OF EXPENDITURES.

Appropriation $7,000 00

E. B. Sawyer, expenses of surveys $ 549 95

Advertising 21 70

Typewriting and office work 10 50

Typewriting 3 25

Phil Peters, on contract 5,220 00

A. B. Green, on contract 320 00

Bowman & Brooks, on contract 465 00

W. H. Fleming, surveys and superintendence 324 00

State engineer, three trips of inspection • 19 25

Balance unexpended 66 35

Total $7,000 00 $7,000 00

EAGLE AND ROUTT COUNTY ROAD.

House bill No. 259 appropriated |2,000 for the purpose

of constructing a state road from Wolcott, in Eagle county,

to Yampa, in Routt county.

The governor, State Engineer and chairman of the boards

of county commissioners of Eagle and Eoutt counties con-

stituted the board of construction. The road was inspected

in August, 1899, and Ben L. Cress of Eed Cliff was employed

to make the necessary surveys and estimates. Proposals were

received on September 30, and a contract let to J. L. Herwick.

The road was inspected and received in November, 1899.
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STATEMENT OF EXPENDITURES.

Appropriation $2,000 00

Hen T.. Cress and party $ 156 00

Advertising proposals 15 26

J. L. Herwick, on contract 1,800 00

State engineer, trips inspection 16 50

Balance unexpended 12 24

Total $2,000 00 $2,000 00

WHITE RIVER BRIDGE.

llouse bill No. 144 appropriated $2,000 for the purpose

of constructing a bridge across White river, in Rio Blanco

county, at Hay's ranch, ten miles below Meeker, at the mouth
of Piceance creek. The governor, State Engineer and chair-

man of the board of county commissioners of Rio Blanco

county constituted the board of construction.

Numerous protests were made to this office against the

construction of this bridge, for the reason that the bill did

not describe the location intended, as the first bill called for a

bridge six miles above Meeker, at Danforth Crossing. On
account of these protests, and also of the ambiguity in that

part of the bill describing the location ( Piceance creek being
twenty miles below Meeker and ten miles below Hay's ranch),

the board took no action upon the matter until the fall of

1900, when it was taken under consideration. The board
concluded that the items of the bill were sufficiently explicit

to justify them in making the location ten miles below
Meeker, at Hay's ranch. Proposals were received on Novem-
ber 30, and the contract was awarded to M. J. Patterson on
condition that the county of Rio Blanco or other responsible

parties guarantee a balance sufficient to complete the work.

GRAND AND BOULDER COUNTY ROAD.

House bill No. 101 appropriated $7,500 in addition to

the amount appropriated by an act of 1895 for the purpose of

constructing a wagon road on the identical route named in

said act of 1895. Upon learning that the fund provided in

said act of 1895 had been disposed of by action of the board
of construction created under said act, it was found not prac-

ticable to construct the road. The following resolution will

more clearly set forth the disposition of this appropriation.
At a meeting of the board of construction of the Grand and
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Boulder county road, held in the office of the county clerk of

Boulder county, there were present A. J. McCune, State En-
gineer, and W. A. Willis, chairman board of county commis-
sioners of Boulder county. The following resolution was
adopted

:

Whereas, Under the opinion of the attorney general of

Colorado heretofore rendered, the appropriation of the Tenth
General Assembly for the construction of said road was held

unavailable; and,

Whereas, From information obtained by surveys and
estimates made by State Engineer W. A. Sumner, it appears
that the amount appropriated by the Twelfth General As-

sembly is by said board of construction deemed wholly inad-

equate for the construction of said road, now therefore, be it

Kesolved, That we, as a board, deem it unadvisable to

spend any part of said appropriation of the Twelfth General
Assembly upon said proposed road, and believe that the in-

terests of the state will be better conserved by leaving the said

appropriation intact in the internal improvement fund.

(Signed) A. J. McCUNE,
State Engineer.

W. A. WILLIS,
Chairman Board County Commissioners, Boulder County.

I endorse the above resolution.

(Signed) EDMUND BECKER,
Chairman Board County Commissioners, Grand County.

GARFIELD COUNTY ARTESIAN WELL.

House bill No. 157 appropriated $2,500 for the purpose

of sinking a well in Gross valley, at or near Antlers, to be

used for supplying water for irrigation and domestic pur-

poses.

The board of construction consisted of the governor,

State Engineer and the board of county commissioners of

Garfield county. The board made a careful examination of

the valley in May, and the site was selected in the southeast

quarter, southwest quarter, southwest quarter section 35,

township 5 south, range 92 west, the owner of the land agree-

ing to deed five acres upon which the well is situated to Gar-

field county. Proposals were received at the county clerk's

office, Glenwood Springs, on the 28th of September, and the
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best bid was obtained from Max Urossineyer, who agreed to

sink a well 513 feet and case it for the appropriation.

The board considered from the best information avail-

able that no beneficial results could be obtained at the depth

named, and consequently rejected all bids.

On April 21, 1000, bids were again called for to be re-

ceived at the county clerk's office at Glenwood Springs. One
bid was received, the bidder agreeing to sink 1,000 feet with-

out casing. This bid was accepted, provided the bidder would
enter into contract and give satisfactory bond to complete
the work. This he failed to do, and the matter was dropped.
Later on interested parties urged the sinking of the well, and
a contract was entered into with the Bullen Bridge Company
to sink and case to a distance of 525 feet. This work is now
under wray.

CHEYENNE COUNTY WELL.

House bill No. 28 appropriated $4,000 for the purpose of

sinking a well on state land, in township 14 south, range 44

west, sixth principal meridian, in Cheyenne county, for the

purpose of testing the flow of artesian water and prospecting
for oil, minerals, etc.

The governor, State Engineer and chairman of the board
of county commissioners of Cheyenne county constituted the

board of construction. Deputy State Engineer Rod S. King
inspected the location of the well in the summer of 1899. He
found that there had already been sunk in the vicinity of

this location three wells to a depth greater than could be
reached with this appropriation. Nothing further was done
in the matter until September 1, 1900, when proposals were
received, but no satisfactory bids being obtained the time was
extended to September 28. The contract was closed with the

Bullen Bridge Company to sink 750 feet and case the same
for $3,800. The work is now under way.

SAGUACHE COUNTY ARTESIAN WELL.

House bill No. 223 appropriated $5,000 for the purpose
of sinking an artesian well in section 6, township 44 north,

range 8 east, N. M. meridian, in Saguache county.

The governor, State Engineer and county judge of

Saguache county constituted the board of construction. In

June, 1900, Deputy State Engineer Rod S. King visited the
site and examined into the conditions witli a view of deter-

mining the feasibility of the project, and after careful study
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,
of the same he reported that it was not probable that water
could be obtained in sufficient quantity to fill the reservoir

or of sufficient quantity to be of any benefit. A report from
Professor Carpenter also stated that it was not probable that

artesian water could be obtained in that vicinity.

Section 3 of the bill authorizing this improvement prac-

tically leaves the matter of the expenditure of this appropria-
tion to the State Engineer. From the reports received and
from other information obtained upon the subject, believing

the benefits to be derived would not be commensurate with
the outlay, he recommended to the board of construction that

the well be not sunk. Notwithstanding said recommendation,
in view of the fact, as stated in the bill, that said well was for

the purpose of testing lands for oil, coal and other minerals,

the same being for experimental purposes, the board decided
to sink the well and the State Engineer was ordered to ad-

vertise for bids. Proposals were received and a contract was
awarded to the Bullen Bridge Company to sink 1,100 feet for

$4,750. The work is now under way.

ARAPAHOE AND MESA COUNTY WAGON ROAD.

Senate bill No. 1 appropriated $35,000 for the purpose of

constructing a wagon road from the city of Denver, in Arap-

ahoe county, to Grand Junction, in Mesa county, and de-

scribed the route to be followed between the two points

named.

The governor, State Engineer and chairmen of the board

of county commissioners of each county traversed, consti-

tuted the boards of construction for each county respectively.

It was left to the State Engineer to determine the definite

location of the line and at what points the money should be

expended. Owing to the very small amount of funds avail-

able for a work of such magnitude, this was a perplexing

question. After studying the route as could best be done

from the maps available, it was concluded to cut through the

canon of the Grand river, from its junction with the Eagle

river, to the mouth of Grizzly creek, seven miles above Glen-

wood Springs, connecting with a road already built to that

point. The present road across this part of the state is up
Gypsum creek, across Cottonwood pass, which is impassable

for a considerable time in the winter season on account of

snow, and down Roaring Fork to Glenwood Springs. This

cutting through the Grand Biver canon will save some
twenty miles in distance, give a route on a water grade and

be open the year around. It will also provide for a large
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amount of new local travel. It was also decided to improve
the line across Tennessee pass and to construct three

steel bridges on the road as it is now traveled in Eagle county,

and do a small amount of grading on the same. These im-

provements were made at points where there is no doubt as

to the proper location of the road. This appropriation be-

came available too late in the season to prepare for all the

work, as that part contemplated on the east side of the range
requires a careful study and considerable field work in order

to make an intelligent expenditure of the money. A contract

was awarded September 29 to the Bullen Bridge Company
for the road and bridge work in Eagle county for |6,505, in-

cluding additional work on the Dotsero bridge, and to Henry
Morrell, of Glenwood Springs, for the work in Garfield

county for $20,000. The Eagle county work is approaching
completion, and the Garfield county work is progressing sat-

isfactorily.

GILPIN COUNTY ROAD.

House bill No. 208 appropriated $3,000 to construct and
repair a wagon road running from the town of Black Hawk.
Gilpin county, westerly via Apex to the town of Nugget, in

the same county. The State Engineer and chairman of the

board of county commissioners of Gilpin county constituted

the board of construction.

After an inspection of the road the work was found to be
of such a nature that it could not be performed satisfactorily

by contract. It was therefore done by day's labor under the

supervision of Mr. Ed. C. Hughes, chairman of the board of

county commissioners of Gilpin county. The work was com-
pleted about August 1, 1899.

STATEMENT OF EXPENDITURES.

Appropriation $3,000 00

G. W. Schneider and party, surveys $ 42 50

Typewriting and clerical work 10 00

Work under superintendent 2.462 80

Deputy state engineer, three trips of inspection 20 00

Balance in fund unexpended 464 70

Total $3,000 00 $3,000 00

LARIMER AND ROUTT COUNTY ROAD.

Senate bill No. 445 appropriated 16,000 for widening
and improving the state wagon road from the town of Belvue,
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in Larimer county, to Steamboat Springs, in Routt county.

The board of construction consisted of the governor, State

Engineer and the chairmen of the boards of county commis-
sioners of Larimer and Routt counties. In July, 1899, the

Deputy State Engineer and the two county chairmen in-

spected the road and agreed upon the necessary work to be

done, and Mr. Wm. Rist was employed to make the survey
and estimate. Bids were called for and the contract was let

on August 25 to F. E. Baxter, the work to be completed dur-

ing the year 1899. This road crosses two high ranges of

mountains, and a severe snow storm came on early in Octo-

ber, making it impossible to prosecute the work in a satis-

factory manner. The contractor was therefore given an ex-

tension of time until the summer of 1900. The work was
completed and accepted in September, 1900.

STATEMENT OF EXPENDITURES.

Appropriation $6,000 00

W. Rist and party, surveys $ 158 50

Typewriting, bonds, contracts, clerical work 15 00

F. E. Baxter, on contract 5,400 00

Extra work ordered by board 363 34

Deputy state engineer, three trips of inspection 62 95

Balance unexpended 21

Total $6,000 00 $6,000 00

MINERAL COUNTY ROAD.

Senate bill No. 116 appropriated $12,000 for the pur-

chase and construction of a wagon road extending from

Wagon Wheel Gap north to a point one mile north of the

town of Creede, in Mineral county.

The board of construction consisted of the governor, the

State Engineer and chairman of the board of county com-

missioners of Mineral county. The road as described in the

act consisted principally of what was known as the Wasson
toll road, which extended from a short distance below the

town of Wasson to one mile above the said town of Creede.

This road was purchased for the sum of $10,000, leaving

$2,000 for additional road work, the construction of a bridge

across the Kio Grande river and the expenses of the commis-

sion. Proposals were received for the bridge work and the

contract let June 19, to the Pueblo Bridge Company for a

combination wood and iron structure for $1,250.00. Bids

were called for upon the necessary road work and the contract

let to J. D. Henderson for $250.
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All work was completed and accepted in September,

1899.
STATEMENT OF EXPENDITURES.

Appropriation $12,000 00

Sid Remsen and party, surveys, etc $ 78 00

Advertising for proposals 14 97

J. D. Henderson, on contract, road 250 00

Pueblo Bridge Company, on contract 1,250 00

Purchase, M. V. B. Wason, toll road 10,000 00

Henry Brandt, inspector of construction 337 50

Typewriting and office work 20 00

Deputy state engineer, four trips of inspection 34 25

Balance in fund unexpended 15 28

Total ! $12,000 00
, $12,000 00

JEFFERSON COUNTY ROAD.

House bill No. 516 appropriated $8,000 to complete the

construction of a wagon road between the town of Morrison

and the postoffice at Evergreen, in Jefferson county, Colo-

rado, along the course of Bear creek.

The governor, State Engineer and chairman of the board

of county commissioners of Jefferson county constituted the

board for the purpose of constructing said road. The route

was examined by the board on August 14, 1899, and Captain
E. L. Berthoud was employed to make the necessary surveys.

Bids for the construction of said road were advertised for and
contract awarded to John Kirby of Morrison. The board
subsequently awarded a contract for a steel bridge across

Dry gulch to the Pueblo Bridge Company. Some additional

widening and repairs were done by the superintendent. John
M. Hobbs superintended the construction and the work was
completed and received in January, 1900.

STATEMENT OF EXPENDITURES.

Appropriation $8,000 00

E. L. Berthoud and party, surveys $ 354 33

John Kirby, on contract fi.100 00

Extra work ordered by board 283 50

Pueblo Bridge Company, on contract 900 00

John M. Hobbs, inspector of construction 200 00

Typewriting and clerical work 15 00

Balance unexpended 147 17

Total $8,000 00 $8,000 00



38 TENTH BIENNIAL REPORT

BLUE RIVER BRIDGE.

Senate bill No. 43 appropriated $5,000 for the construc-

tion of a wagon bridge across the Blue river at what is known
as Mumford's Crossing, in Summit county. The board of

construction consisted of the governor, the State Engineer
and the chairman of the board of county commissioners of

Summit county.

The site was inspected June 4, 1899, and the place se-

lected was at the location of the old bridge. Bids for the

construction were called for and the contract was let July
14 to M. J. Patterson of Denver. The bridge consists of two
steel spans of 85 feet each, upon good stone abutments and
pier, and is in every way a substantial structure. The work
was under the supervision of D. W. 'Fall, chairman of the

board of county commissioners in Summit county.

The bridge was completed and accepted in October, 1899.

STATEMENT OF EXPENDITURES.

Appropriation $5,000 00

Advertising for plans and proposals $ 25 46

M. J. Patterson, on contract 4,486 00

Extra work ordered by board 135 00

D. W. Fall, inspector of construction 270 00

Typewriting and clerical work 12 50

State engineer, two trips of inspection 13 50

Balance unexpended 57 54

Total $5,000 00 $5,000 00

TRINIDAD AND STONEWALL ROAD.

Senate bill No. 479 appropriated $5,000 for the purpose
of repairing and widening the state wagon road from Trini-

dad to Stonewall, in Las Animas county.

The board of construction consisted of the State En-
gineer, the county surveyor and chairman of the board of

county commissioners of Las Animas county. The road was
inspected in June, 1899, by the Deputy State Engineer,
county surveyor and chairman of the county board, and J. F.

Ramey, county surveyor, was instructed to make the neces-

sary surveys and prepare specifications for the work to be
done. It was decided to let the road work in two contracts

and the bridge work separate from the road work. Bids were
called for and on September 16, 1899, the contracts for the
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road work were let to Peter Fischer and P. B. Cordova, and

the bridges to the Pueblo Bridge Company. The work was

under the supervision of J. F. Barney, and was inspected and

received in December, 1899.

STATEMENT OF EXPENDITURES.

Appropriation »,00G 00

J. F. Ramey and party, surveys $ 75 00

Advertising for proposals 23 40

Peter Fischer, on contract No. 1 2,115 65

F. B. Cordova, on contract No. 2 1,960 00

Pueblo Bridge Company, on contract 500 00

J. F. Ramey, engineering and inspection 150 00

Typewriting and clerical work 17 50

Deputy state engineer, four trips inspection 40 50

Balance in fund unexpended 117 95

Total $5,000 00 $5,000 00

REPUBLICAN RIVER BRIDGE.

House bill No. 176 appropriated $1,200 to construct a

wagon bridge across the Republican river, in Arapahoe
county, on the east line of range forty-four. The State En-
gineer and chairman of the board of county commissioners of

Arapahoe county constituted the board of const ruction. Bids
were called for and a contract was awarded August 21, 1899,

to the Pueblo Bridge Company for f1,100.

The bridge consists of one combination wood and iron

span fifty feet in length, on pile piers, and two approach spans
of ten and twenty feet respectively, with earth fills. The
work was done under the supervision of T. Gk Price and was
completed and received in November, 1899.

STATEMENT OF EXPENDITURES.

Appropriation $1 . u

Advertising plans and proposals $ 7 61

Pueblo Bridge Company, on contract 1,100 00

T. G. Price, inspector of construction 35 00

Deputy state engineer, two trips inspection 21 50

Typewriting, contracts, bonds—clerical work 10 00

Balance unexpended 25 S9

Total $1,200 00 $1,200 00
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SNAKE RIVER BRIDGE.

House bill No. 131 appropriated f3,000 for the purpose
of constructing a wagon bridge across Snake river, in Routt
county, at Thompson's Crossing, the exact location to be de-

termined by the board of construction. The governor, State

Engineer and chairman of the board of county commissioners
of Routt county constituted the board of construction.

Owing to the width of the stream at the ford at Thomp-
son's ranch, and the treacherous character of the bed of the

same, making foundations very expensive, it was found that

the appropriation was entirely inadequate to build a sub-

stantial structure at that point. Consequently a site Avas

chosen about two miles lower down the stream, where very
favorable conditions were found, one bank being a limestone

bluff, making a very small abutment necessary, and bed rock
within a very few feet of the bed of the river. Bids were
called for and the contract let on September 27 to the Mid-
land Bridge Company of Kansas City. The plans adopted
provided for a combination wood and iron span of 110 feet,

with 14 feet roadway, all truss timbers to be of Oregon fir,

and substructure of masonry. The work was contracted to be
completed in 1899, but an early snow in October blockaded
the roads, making it impossible to get the material freighted

the long distance that was necessary without great expense.

The work was therefore laid over until the summer of 1900.

The work was done under the supervision of Win. Rose, C. E.,

of Craig, Colorado, and was completed and accepted in Sep-

tember, 1900.

STATEMENT OF EXPENSE.

Appropriation $3,000 00

Advertising plans and proposals $ 6 27

Midland Bridge Company, on contract 2,775 00

W. H. Rose, engineer and inspector of construction 199 50

Typewriting 8 50

State engineer, expenses one trip 10 50

Balance unexpended 23

Total $3,000 00 $3,000 00

SOUTH PLATTE RIVER BRIDGE.

Senate bill No. 161 appropriated |3,000 to construct a

wagon bridge across the South Platte river, in Morgan
county, within two miles of the postoffice of Deuel. The
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governor, State Engineer and chairman of the board of

county commissioners of Morgan county constituted the

board of construction.

Owing to the great width of the river in that vicinity

some plan of pile bridge had to be adopted as being the only

type of bridge that could be reached with the appropriation.

Bids were called for and the contract let to the Pueblo Bridge

Company calling for a bridge 940 feet in length, 12 feet road-

way in the clear, three oak piles to each bent, well driven and
sway-braced. The plans were furnished by F. E. Baker, and
C. W. Kinkle was inspector of construction.

The bridge was completed and accepted in December.
1899.

STATEMENT OF EXPENDITURES.

Appropriation $8,000 00

Advertising- for plans and proposals $ 17 02

Frank E. Baker, adopted plans 25 00

Frank E. Baker, locating engineer 24 00

Pueblo Bridge Company, on contract 2,780 00

C. W. Kinkel, inspector of construction 100 00

Typewriting, etc 15 00

Deputy state engineer, trips inspection 16 50

Balance unexpended 22 48

Total $3,000 00 $3,000 00

ARKANSAS RIVER BRIDGE.

Senate bill No. 206 appropriated $6,000 for the purpose
of constructing a state bridge across the Arkansas river, in

Otero county, at or near the west line of range 55 west.

The governor, State Engineer and chairman of the board
of county commissioners of Otero county constituted the

board of construction. Proposals were received and the con-

tract awarded to the Pueblo Bridge Company, said contract
calling for one 150-foot combination span and eleven spans of

20 feet each on piles, with a clear roadway of 16 feet. The
combinatioD span to rest on 4-foot steel tubes, and all truss

timbers, floor beams and guard rails to be of Oregon fir. The
20-foot spans are of native lumber, resting on white oak pil-

ing, four piles to each bent. F. T. Lewis was supervising en-

gineer during construction. The bridge was completed and
received in January, 1900.
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STATEMENT OF EXPENDITURES.
Appropriation $6,000 00

Advertising plans and proposals $ 25 64

Pueblo Bridge Company, on contract 5,850 00

F. T. Lewis, engineer in charge construction 80 00

W. N. Randall, expenses board meeting 14 30

State engineer, two trips inspection 14 90

Typewriting and office work 15 00

Balance unexpended 16

Total $6,000 00 $6,000 00

LA PLATA COUNTY ROAD.

House bill No. 371 appropriated $3,000 for the purpose
of constructing and repairing a wagon road from Parrott
P. O. northward along the right bank of the La Plata river

to the mouth of Silver Lake basin in La Plata county.

The governor, State Engineer and chairman of the board
of county commissioners constituted the board of construc-

tion. In October, in company with Hon. Blair Burwell, C. E.,

the State Engineer went over the road and determined the

work to be done, and Mr. Burwell was employed to make the

necessary survey and prepare specifications. It was thought
best to divide the work into several sections and let the same
in several contracts, and to make some of the repairs by day's

work under a foreman. On April 14 contracts were let to

M. O. Van Deventer, J. C. Bradford and W. H. Skidmore, and
the day's work under John L. Jones as foreman. Blair Bur-
well superintended the construction. The work was com-
pleted and accepted in June, 1900.

STATEMENT OF EXPENDITURES.
Appropriation $3,000 00

State engineer, trip location $ 13 50

Blair Burwell and party, survey 127 10

Advertising proposals 3 60

M. C. Van Derventer, on contract, sections 2, 3 and 5 558 00

J. C. Bradford, on contract, section 7 790 00

W. H. Skidmore, on contract, section 8 150 00

Work under superintendent 1,207 85

Blair Burwell, inspection of construction 18 70

J. C. Bradley, inspection of construction 43 80

Typewriting and office work 15 00

Deputy state engineer, four trips of inspection 60 50

Balance unexpended 11 95

Total $3,000 00 $3,000 00
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THE GUNNISON RIVER BRIDGE.

House bill No. 45 appropriated $6,000 for the purpose of

constructing a bridge across the Gunnison river, in Mesa
county, near the town of Whitewater.

The governor, State Engineer and chairman of the board

of county commissioners of Mesa county constituted the board
of construction. Proposals were received and a contract let

to the Bullen Bridge Company. The bridge is to consist of

two steel spans of 145 feet each on masonry abutments, with

steel tubular pier in center, and is to be a first-class structure

in every particular. The work is now under way and the

contract is to be completed in January, 1901.

HINSDALE COUNTY ROAD.

House bill No. 50 appropriated $18,000 for the purpose of

constructing a wagon road commencing in Hinsdale county,

at a point near Argenta Falls, below Lake San Christoval,

and running thence up Lake Fork of the Gunnison river to

Burrows Park, thence across the range to intersect the pres-

ent wagon road leading from Silverton to Animas Forks.

This road runs substantially along the route surveyed by J. J.

Abbott under an appropriation made by the Eighth General

Assembly.

The board of construction consisted of the State En-
gineer, the county surveyor (Mr. J. J. Abbott for 1899 and
George R. Denise for 1900) and the chairman of the board
of county commissioners for Hinsdale county (J. K. Pater-

son for 1899 and C. W. Wager for 1900), together with a
resident taxpayer of each of the counties of Hinsdale and San
Juan, to be appointed by the governor. D. A. Farrell was
appointed for Hinsdale county and John F. Melton for San
Juan county. The route was viewed by the board in May,
1899, and Jas. W. Abbott was employed to make the neces-

sary surveys and estimates. It was decided to divide the
work into several sections, and call was made for bids on the

work on what is known as Sherman hill (designated as sec-

tion 1), and also on the line along San Christoval (section

No. 2). The bids were opened on July 10, 1899. No satis-

factory bid being received for section No. 1, all bids were re-

jected by the board and the work readvertised for one week.
Satisfactory bids having been received, the contract for sec-

tion No. 1 was awarded to Theo. Watson & Co. The con-

tract for section No. 2 was awarded to Geo. J. Richards. The
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board decided to have the balance of the work done by day's
work. Byron Coffin was employed to superintend the con-
struction work. Many vexatious delays in this work occurred
for various reasons, partly by reason of disagreement with
the contractors as to the character of the work demanded,
partly by some disagreement among the members of the board
of construction as to the policy to be pursued, and also by
reason of claims for damages for right of way. None of the
contract work was completed in 1899. In July, 1900, section

1 was accepted on the condition that $500 be retained by the
board to do some additional work designated to be done by
the board in order to complete the contract. Section 2 was
accepted in December, 1900, and the account closed.

STATEMENT OF EXPENDITURES.

Appropriation $18,000 00

J. W. Abbott, engineer and expense, survey $ 942 61

Advertising : 21 25

Watson & Co., contractors, section No. 1 6,750 00

Geo. J. Richards, contractor, section No. 2 2,300 00

J. M. Corrothers, right of way 250 00

Sweet & Co., right of way 150 00

Expenditures under superintendent 6,925 80

Byron Coffin, superintendent 512 00

State engineer, expenses, trips to road 44 75

*Balance unexpended 103 59

Total $18,000 00 $18,000 00

CLEAR CREEK AND GRAND COUNTY ROAD.

House bill No. 74 appropriated $6,000 for the construc-

tion and repair of the wagon road from Empire, in Clear

Creek county, crossing the range at Berthoud pass, thence

by way of Hot Sulphur Springs to the western boundary of

Grand county.

The board of construction consisted of the State En-
gineer and the chairmen of the boards of county commis-
sioners of Clear Creek and Grand counties. After an exam-
ination of the line it was thought best to spend the greater

part of the appropriation belonging to Grand county be-

ween Berthoud pass and Frazer, except what was necessary

for the building of a bridge across the Grand river at Hot
Sulphur Springs (the old one having been washed away by
the spring floods of 1899), and the necessary approaches to

the same. Proposals were received for the bridge work on

*This balance has since been expended.
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June 5, and the contract awarded to the Pueblo Bridge Com-
pany. The structure consists of two 36-fool spans and one

60-foot span combination on substantial masonry piers and
abutments. The piers were built about twenty-five years ago

by Mr. \Ym. N. Byers and associates. The superstructure,

which was of wood, having rotted away, Mr. Byers and his

heirs very generously deeded the piers and right of way to

Grand county for the use of the public.

The work upon the road consisted entirely of patch work
and repairs, and of such a nature that it was impossible to

contract to advantage, consequently the board deemed it best

to have it done by day's work under a superintendent. The
work for 1899 in Grand county was superintended by L. D. C.

Gaskill, and in Clear Creek county by Duncan Drummond.
For 1900 it was superintended in Grand county by Edmund
Becker, and in Clear Creek county by Jerry Buckley.

STATEMENT OF EXPENDITURES.

Appropriation $6,000 00

State engineer, one trip, location $ 6 15

Advertising, contracts, etc 10 10

Pueblo Bridge Company, on contract 1,095 00

Work under superintendent in Clear Creek and Grand counties 4,801 16

Typewriting, contracts, specifications, etc 15 00

Deputy state engineer, inspection 13 50

Balance unexpended 69 09

Total r $6,000 00 $6,000 00

DOUGLAS COUNTY ROAD.

House bill No. 368 appropriated $10,000 for the purpose
of constructing a wagon road from a point on the Denver
and Colorado Springs road near the junction of Jackson and
Plum creeks, in Douglas county, and running thence south-

westerly to connect with the public road on Trout creek.

The governor, State Engineer and chairman of the board
of county commissioners of Douglas county constituted the

board of construction. The length of this road as surveyed
is 21.1 miles, extending up Jackson creek across a divide and
down Trout creek to its junction with what is known as

Horse creek, and extending for much of the way along the
line of a road that had been in use for many years, the last

three miles of which was on a very low grade near the bed
of Trout creek. After an inspection of the line it was de-

cided that this last part of the road be adopted as a part of



46 TENTH BIENNIAL REPORT

the line, except that a few slight repairs be made and a good
bridge be placed across Trout creek where the road joins on to

the public road on Horse creek.

A survey was made and proposals were received for the

construction of the other portions of the road which it was
decided to build on August 26, 1899, and also for the bridge

at mouth of Trout creek. The road work was awarded to J.

L. Smith of Sedalia, and the bridge to the Pueblo Bridge Com-
pany, and was completed and accepted in December, 1899.

The survey was made and estimate prepared by M. C.

Hinderlider, C. E. The construction work was superintended
by Cole Briscoe and Deputy State Engineer Rod S. King.
The extraordinary floods of the spring of 1900 completely de-

stroyed the part of the old road mentioned above lying along
the line of Trout creek, and the board of construction de-

cided to build this part of the line on a high grade entirely

out of the reach of floods. The line was staked out and pro-

posals were received September 22, and J. L. Smith having
the lowest bid the contract was awarded to him.

The work under this contract was completed and ac-

cepted December, 1900.

STATEMENT OF EXPENDITURES.

Appropriation $10,000 00

M. C. Hinderlider, engineer, assistants, survey $ 397 45

Advertising contracts, etc 28 55

L. K. Smith, contracts 8,275 00

Pueblo Bridge Company, contract . 800 00

Typewriting, clerical work 21 25

Cole Briscoe, superintendent of cons truction 125 00

Deputy state engineer, five trips inspection 28 50

Balance unexpended 324 25

Total $10,000 00 $10,000 00
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CHAPTER II

L

ABSTRACT OF SUPREME COURT DECISIONS.

i 3639. i

THE PLATTE VALLEY IRRIGATION CO. VS. THE BUCKERS
IRRIGATION, MILLING AND IMPROVEMENT CO.

25th Colorado, page 77.

1. Water Rights—Percolation—Presumption—Decision.

Where water flowing in a natural channel reaches the

banks of a stream and there disappears in the sands of the

bed, it will be presumed that it augments the flow of water in

the main stream by percolation until the contrary is shown.

2. Water Rights—Tributaries—Increased Flow.

Where a party by his own efforts and expenditures has

increased the flow of water in a tributary to a stream, he is

entitled to the use of the water to the extent of the increase,

but he is not entitled to appropriate the original flow as

against prior appropriators from the main stream.

3. Water Rights—Prior Appropriations—Tributaries.

The rights of a prior appropriator from a stream can not
be impaired by a subsequent appropriation of water from its

tributaries, and this doctrine applies where the tributary
enters the main stream below the point where the prior ap-

propriator makes his diversion.

(3721.)

THE PRESBYTERIAN COLLEGE OF THE SOUTHWEST ET AL. VS
POOLE.

25th Colorado, page 50.

Water Rights—Adjudication of Priorities—-Jurisdiction

—

Decision.

Where a water district extends into two or more coun-
ties, and an action is brought in the district court of the
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proper county to adjudicate the priorities of rights to the use
of water in such district, such court acquires and retains ex-

clusive jurisdiction to adjudicate such priorities in said dis-

trict.

Louden Canal Co. vs. Handy Ditch Co., 22d Colo-

rado, page 102.

(No. 3607.)

THE WATER SUPPLY AND STORAGE CO. VS. THE LARIMER AND
WELD RESERVOIR CO. ET AL.

25th Colorado, page 87.

1. Water Eights—Tributaries—Parties—Decision.

An appropriator of water from a stream may require

a junior appropriator from a tributary which joins the stream
below the point of intake of the former's ditch, to surrender
his use of water in favor of appropriations, senior to both,

below the point where the tributary joins the stream, before

the former appropriator surrenders his use.

2. Waste Water Keturned to Stream.

Waste water from irrigating ditches which is again re-

turned to the stream or its tributaries, becomes a part of the

stream the same as though never diverted, and inures to the

benefit of appropriators in the order of their appropriations.

The Platte Valley Irrigation Co. vs. The Buckers
Irrigation, Milling and Improvement Co.,

25th Colo., page 78.

(No. 3797.)

THE X. Y. IRRIGATING DITCH CO. VS. THE BUFFALO CREEK
IRRIGATION COMPANY.

25th Colorado, page 529.

In this case it is held that in an adjudication of priori-

ties of water rights no waste of water should be tolerated by
the courts, and decrees for its use should be withheld in the

absence of evidence showing, inter alia, the quantity con-

tinuously applied to some beneficial use, but no fixed rule can

be laid down as to what amount and kind of evidence of the

acreage continuously irrigated should be necessary. The
decree in each t:ase must rest upon the facts in that case.

19th Colorado App., 438.
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(No. 3772.)

WILSON VS. WARD ET AL.

26th Colorado, page 39.

This action was commenced by appellees, as plaint ills

in the court below, to restrain appellant as defendant from

operating two wells upon his own lands, which, it is alleged,

drew the water from Lone Tree creek, which was already ap-

propriated by appellees. As the testimony showed that the

pumps drew no water actually flowing in the channel of the

Lone Tree creek, and as appellees made no claim to the per-

colating waters before they reach the stream, the judgment
of the lower court was reversed and the case remanded, with

directions to dissolve the injunction.

(No. 3780.)

THE COLORADO MILLING AND ELEVATOR CO. VS. THE
LARIMER AND WELD IRRIGATION COMPANY.

26th Colorado, page 47.

The opinion in this case decides that:

First—The appropriation of water for a specific pur-

pose, and a decree adjudicating the right to such appropria-

tion, not only limits the use to the amount appropriated, but
also to the quantity necessary for purpose for which it is

appropriated.

New Mercer Ditch Co. vs. Armstrong, 21 Colo-

rado, 357.

Second—An appropriator of water from a stream al-

ready partly appropriated acquires a right to the surplus or

residuum he appropriates, and the prior appropriators can
not enlarge their use of water to his prejudice, but are lim-

ited to their rights as they existed at the time the subsequent
appropriator acquired his rights.

Third—An appropriation of water for irrigation pur-

poses may be changed to a use. for storage, but such change
cannot be made to the detriment of other appropriators whose
rights arc subsequent to the appropriation for irrigation, but
prior to the appropriation for storage. When the water in

the stream is needed by the subsequent appropriators, the
diversion of the prior appropriator for storage purposes
would be limited to what he was entitled to divert for irriga-

tion purposes, both as to amount and time of diversion.
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Fourth—Eights to the use of water acquired prior to the

adoption of the Constitution are not affected by the pro-

visions of that instrument relating to priority as determined
by the character of use.

(No. 3806.)

BROWN ET AL. VS. THE FARMERS' HIGH LINE CANAL AND
RESERVOIR CO.

26th Colorado, page 66.

Injunction: The plaintiffs in error, twenty-three in num-
ber, instituted this action in the district court of Jefferson

county to restrain the defendant in error from compelling
them to pro rate water with its stockholders and others whose
appropriations were subsequent to theirs.

Held: That in an action by the several users of water
from a ditch, who acquired their rights by the original con-

struction and first enlargement, to restrain the company from
compelling them, in times of scarcity, to pro rate with others

using water from the ditch who acquired their rights to the

use of water by subsequent enlargements, the parties claim-

ing the right to pro rate are necessary parties, and must be
joined as co-defendants with the ditch company.

Injunction denied.

(Xo. 3752.)

NIPPEL VS. FORKES ET AL.

26th Colorado, page 74.

First—In this case it is held that a party is not entitled

to an easement over any public land for a reservoir used in

connection with a water right, until he has first acquired a

vested and accrued water right.

Second—The locator of such a reservoir acquires no
right of way over lands already located and for which the

government has issued a final receiver's receipt prior to the

approval of the reservoir site.

(Xo. 3705.)

THE LAMAR CANAL CO. VS. THE AMITY LAND AND
IRRIGATION CO. ET AL.

26th Colorado, page 370.

1. The title of an act, Session Laws 1881, page 161,

Mills' Ann. Stats., Sec. 2294, reads: "An act to provide

for the extension of the right of way for ditches, canals and
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feeders of reservoirs in certain cases, and requiring registra-

tion of all such hereafter made or enlarged." Held, that the

subject matter of section 2 of this act is not clearly stated in

the title, and that it is in violation of section 21, article 5, of

the Constitution and void.

2. On rehearing of a cause on appeal parties will not

be permitted to raise new questions not before raised in the

case.

(No. 3836.)

KERR VS. DUDLEY ET AL.

26th Colorado, page 457.

It is held in this case that where in an adjudication of

water rights an appropriator has been awarded all to which

he is entitled, both as to volume and time, he cannot on appeal

complain of awards to others not affecting his rights, though

they may have been erroneous, or based on insufficient evi-

dence.

LOWER LATHAM DITCH CO. VS. LOUDEN IRRIGATING CANAL
CO. ET AL.

Pacific Reporter, Vol. 60, page 629 (March 5, 1900).

1. It is decided in this case that the decrees of the sev-

eral districts in the division must be considered as one, and
the distribution of water must be made in accordance with

the order of priority in the division.

2. That the claim that on account of the character of

the bed of the river the water would be wasted if turned
down, as there was njx evidence to show that the water would
not eventually reach plaintiff's headgate if allowed to flow

down the creek. This defense was not established. Judg-
ment was rendered directing that the waters of the Big
Thompson and South Platte be distributed in accordance
with the decrees rendered in water districts Nos. 2 and 4.

WRIGHT VS. PLATTE VALLEY IRRIGATION CO.

Pacific Reporter, page 606, Vol. 61 (May 21, 1900).

1. It is held in this case that the contract with the

ditch company for water to be used on a certain tract of land
only, is binding on the user.

2. Mills' Ann. St., 2283, prohibits any person from run-

ning through his irrigating ditch more water than is abso-

lutely necessary for irrigating his land and for domestic pur-

poses.
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Held that the contract gave the defendant only the right
to the use of the company's ditch to conduct such volume of

water as might be necessary for the purposes specified and
no more.

(No. 3985.)

NEW LOVELAND AND GREELEY IRRIGATION AND LAND CO.

VS. CONSOLIDATED HOME SUPPLY DITCH AND
RESERVOIR CO.

Supreme Court, October 10, 1900.

In this case it is decided that a priority of appropriation
for irrigation purposes does not carry with it a priority to the

use of the winter waters for storage during the non-irrigating

season.

Further, that the defendant's reservoirs being con-

structed and in operation long before the plaintiff's reservoir

was commenced, the district court was clearly right in award-
ing to it priorities ahead of that of plaintiff.

Judgment affirmed.

(No. 4013.)

ABANDONMENT OF MILL PRIORITY—WHO TAKES.

CACHE LA POUDRE RESERVOIR CO. VS. WATER SUPPLY AND
STORAGE CO. ET AL.

Supreme Court, September 17, 1900.

The appropriation of water by the milling company
being prior to the appropriations of other companies for

storage, upon the abandonment of use by the milling com-

pany the water thus restored to the river belongs to the ap-

propriated below the point of discharge of the mill race into

the river, in the order of their priorities, although they may
be junior appropriators to others above the point of dis-

charge.

CHANGING PLACE OF DIVERSION.

HANDY DITCH CO. VS. LOUDEN IRRIGATING CANAL
COMPANY.

In this case, the right of an appropriator of water from

a natural stream to change the point of diversion is held to

be not an absolute right, but subject to the qualification that

the rights of other appropriators must not be impaired, and
more particularly the rights of subsequent appropriators.

"A subsequent appropriator has a vested right as against

his senior, to insist upon the continuance of the conditions

that existed at the time he made his appropriation."
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CHAPTER IV.

REPORTS OF SUPERINTENDENTS OF IRRIGATION
AND WATER COMMISSIONERS.

A perusal of the accompanying reports of the various su-

perintendents reveals the fact that a substantial growth has

been made since the last report, and also some improvement
in the administration of the various districts. In general the

various officers were wide awake and desirous of giving the

best possible service. As the state advances in age the people

of each district become better informed upon irrigation mat-
ters, and the men most peculiarly fitted for such work should

be selected for the various positions. Considerable improve-
ment has been made in the condition of the ditches in many
parts of the state. Many new rating weirs and headgates
have been constructed, but there is great need of further im-

provement in this direction, and we think water commis-
sioners are justified in refusing to distribute water to such
ditches as are not provided with the necessary measuring
flumes and weirs.

The following reports are sufficiently full and need not

be revieAved here. While, as we have said, we feel gratified

in the main at the interest and enthusiasm manifested by the

various officers in their work and a general desire on the part

of all to do everything to promote the welfare of the various

communities in which they work, yet we are somewhat dis-

appointed at the information obtained concerning ditch, res-

ervoir and crop statistics; perhaps this office is to blame
somewhat for not sending out more explicit instructions to

guide the commissioners. We think we realize the many
difficulties under which they work, and are willing to excuse
to a certain extent the apparent negligence* This matter of

statistics has been discussed previously under the head of

"Recommendations." The summary of crop reports, while
perhaps there is a slight improvement upon former ones, is

still very incomplete, and can in some of the divisions be
considered only an approximation.
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Denver, November 30, 1899.

HON. ADDISON J. McCUNE,
State Engineer, Denver, Colorado.

Dear Sir—I have the honor to submit to you my annual
report as superintendent of irrigation for division No. 1. I

received my appointment to this office April 30, 1899, and
took possession of the office on the retirement of my prede-

cessor, May 3.

On assuming the duties of the position I was confronted
with a great demand for water for irrigation, while the sup-

ply was very limited; and although it was known that the

supply of snow in the mountains was abundant, the unusual
cold weather retarded the melting of it much later than was
at all desirable for those needing water for early irrigation.

But while the water was very short during the early part of

the season, the supply during that portion of the time when
it was most needed for irrigation was ample, and the melting
of the snows was so gradual that the supply continued far

later into the season than usual. The district commissioners
without an exception report very successful and satisfactory

results, crops of all kinds yielding an abundant harvest.

From no district has there come a report of failure, or even
a shortage of crop on account of lack of water.

The reservoirs in several of the districts perform a very

important part in late irrigation; in fact, it is safe to say that

the great potato crop of Northern Colorado is made by water
stored early in the season in the large reservoirs located in

Boulder, Larimer and Weld counties.

As to the tabulated reports of the several commissioners
of the acreage of the different crops irrigated, and the cost

of operating the ditches in their districts, I have to say that

these reports, taken as a whole, are very incomplete and un-

satisfactory, and unless a change is made in the conditions

under which these statistics are collected, they will continue

to be so ; if they are of any value, certainly they should have
some degree of accuracy. At present the commissioners are

asked to do this work, and no provision is made for paying
them; consequently in some of the districts the work is not

half done, in others not at all, and where the reports are sup-

posed to be complete they are no better than approximations.
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I have tabulated reports from twelve districts, a sum-
mary of which shows a total length of ditches in the division

of 2,525] miles, the daily average amount of water carried

being 0,016 second feet, the number of acres that can be irri-

gated therefrom being 837,954.

The number of acres actually irrigated .... 727,438^

The number of acres of alfalfa irrigated. . . . 163,410

The number of acres of other seeded grasses

irrigated 49,828

The number of acres of natural grasses ir-

rigated 127,880

The number of acres of fruits irrigated. . . . 14,738

The number of acres of other crops irri-

gated 356,485^

The number of acres irrigated by seepage. . 15,097

At an actual expense for superintendence and repairs of

$64,242.

The accompanying reports of commissioners will give

you details of these matters.

I have found the commissioners of the several districts

in the division efficient and ready at all times in the discharge

of their duties, although they all report the need of more and
better measuring devices, and ratings of the same. The only

trouble that we have had was in district No. 4, where there

have been so many transfers of water ordered by the former
superintendent of irrigation that the decrees of priority ren-

dered by referee's court are no longer a guide for the water
commissioner in the discharge of his duties, thus making
them much more difficult, and at the same time making it im-

possible for him to give satisfaction to the water users.

The commissioner of district No. 3 has been troubled
with the same conditions, although not to so great an extent.

It is hoped that an early appeal to the courts will be had, and
so settle these matters to the satisfaction of all concerned.

In closing I wish to acknowledge the uniform courtesy
and kindness received from yourself and all others connected
with the department since my introduction to the office in an
official position.

Respectfully submitted,

JAMES J. ARMSTRONG,
Superintendent of Irrigation, Division No. 1.
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Denver, Colorado, December IT, 1900.

HON. ADDISON J. McCUNE,
State Engineer, Denver, Colorado.

Dear Sir—In submitting this, my annual report for the

year nineteen hundred (1900), I have to say that the com-
mencement of the season was very different from that of last

year, in that we were favored with an abundant supply of

water very early in the season. Before the first of May all

of the large storage reservoirs in the division were filled, and,

the canals not having use for the water, there was necessarily

a great quantity of water running out of all the disrticts in

the division; at a fair estimate there was not less than 10,000

cubic feet per second going to waste during the first two
months of this last season. The damage to bridges, their ap-

proaches and the roads in the districts, strongly emphasizes
the necessity for the construction of large reservoir systems
for the detention and saving, for beneficial use, of this vast

amount of water.

During the rest of the season the supply of water for irri-

gation, while not quite equal to last year's, was, by careful

management, sufficient for the needs of those requiring it,

and the commissioners report no loss of crops from scarcity.

I desire to give credit to the several district commis-
sioners for their unremitting exertions to give satisfaction

to the Avater users. Accompanying this report you will find

the written and also the tabulated reports from the several

district commissioners. As to the corrctness and the manner
of collecting the statistics contained therein, I can only re-

peat what I said in last year's report, viz. : That if they are of

any value to the public some provision should be made for

paying the commissioners for doing the work. Under exist-

ing conditions the reports are no better than approximations.

The constantly increasing importance of the irrigation in-

terests of the state call for more full and accurate statistics

in regard to the water supply and the distribution in all our

water districts, and also the amount of land irrigated, with

the acreage devoted to the different crops raised thereon, so

that a more correct knowledge may be had of the highest

duty of water attainable. It is to be regretted that some of
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the boards of county commissioners in this division in their

laudable desire for economy should feel obliged to cut down
the time of the water commissioners to the lowest number of

days possible in the discharge of their duties, as on them
devolves the duty of gathering and compiling these statistics.

I have received tabulated reports from fourteen districts, a

summary of which shows a total length of ditches in this

division of 3,071.25 miles, the daily average of water carried

being 8,002.73 cubic feet per second, and the highest number
of days water was carried in any district being 365.

The number of acres that can be irrigated. . .902,834

The number of acres actually irrigated 803,315

The number of acres of alfalfa irrigated. . . .193,870

The number of acres of other seeded grasses

irrigated 12,031

The number of acres of natural grasses irri-

gated 192,103

The number of acres of fruits irrigated 15,107

The number of acres of other crops irrigated. 359,901

The number of acres irrigated by seepage. . . 9,230

At an estimated expense for superintendence and repairs of

$111,319.75. The accompanying reports of district commis-
sioners will give you details of these matters.

In your communication to me dated September 25, 1900,

you make inquiry as to what extent the exchanging, or loan-

ing, of water, under section 3 of senate bill No. 129, Twelfth
General Assembly, was practiced in this division.

In answer I have to say that there have been but few
applications made under this section, and in every case they

were for a loan of water for practically the entire irrigation

season, from canals or ditches having early priorities to

others having very late or junior appropriations, which would
clearly be an infringement on the rights of intermediate ap-

propriators. Applications were denied on the ground that

the law was not applicable to such cases. After consultation
with certain senators, who were said to be responsible for the

introduction of section 3 of this act, I am satisfied that it

was never intended to apply to the distribution of water
from the rivers or streams, but rather to legalize a practice
already in operation under a number of large irrigation sys-

tems where the water is distributed pro rata, as provided by
statute, section 4, page 97, acts 1879. The right to make this



62 TENTH BIENNIAL REPORT

exchange had been denied by some corporations. While the
words "exchange with" or "loan to" used in the section mean
the same thing, the terms are misleading unless carefully

considered in their connection with the whole reading of the
section, and I Avould recommend that this section be amended
by striking out the words "loan to" wherever they occur.

Session Laws, 1880, page 161, section 1, provides that all

ditch owners shall erect and maintain headgates in connec-
tion therewith. Session Laws 1881, page 121, section 12,

provides that the owners of any ditch, canal or reservoir

shall construct and maintain a measuring weir or other de-

vice for the more accurate and convenient measurement of

water appropriated.

Session Laws 1897, page 176, section 2, provides that
any person or company transferring water from one public

stream to another shall construct and maintain measuring
flumes or weirs and self-registering devices at the point where
it leaves its natural watershed and is turned into another,

and also at the point where it is finally diverted for use from
the public stream.

Section 4 of the same act makes the same provision for

the exchange of water from reservoirs to ditches.

As none of these laws have any penalty attached for

non-compliance, they have been very generally disregarded
and I would respectfully suggest that the coming session of

the legislature auiend these laws, so as to make it the duty
of the water commissioner to refuse to deliver the Avater

until the provisions of the laws are complied with.

The law provides that there shall be kept on file in the

office of the superintendent of irrigation certified copies of

decrees of all appropriations of water by the ditches in the

several districts in his division.

On taking charge of the business of this office it was
found that the law governing this matter had not been com-
plied with, there not being complete filings for any district,

and for the majority of the districts there were none at all.

Under your instructions I entered into correspondence
with and visited the several boards of county commissioners
in the districts interested, and placed the matter before them
for consideration. It gives me pleasure to say that, with
their co-operation, and the assistance of the clerks of the Dis-

trict Courts of these districts, this office has now on file com-
plete lists of certified copies of decrees of appropriations for

each and all of the water districts in this division, with the

exception of district No. 65, in which there has never been
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a referee's court held for the adjudication of claims. I should
like to suggest to the water users in this district, that the
longer the sitting of a referee's court is delayed, the more
expensive it will be, and the more difficult it will become to

procure testimony to prove their priorities. It is quite im-

portant to all parties interested that the matter should be
attended to, as there are now on file from district No. 65
fifty-three claims for ditch and reservoir appropriations.

In closing, I wish to thank each and all of the water
commissioners of this division for their prompt and efficient

assistance in carrying out instructions from this office; and
I desire to express my thanks to you, and to all my associates

in the department, for the unvarying courtesy and kindness
which I have received from each while in this office.

Yours very respectfully,

JAMES J. ARMSTRONG,
Superintendent of Irrigation, Division No. 1.
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Pueblo, Colo., February 21, 1900.

HON. A. J. McCUNE,
Denver, Colo.

:

Dear Sir—I have the pleasure to present the enclosed,
my annual report for the year ending December 31, 1899

:

.

The season opened short of water, notwithstanding the
continued reports of deep snows in the mountains ; the ground
having been frozen unusually deep, left it spongy and dry to

a greater depth than ever known before, thereby requiring
three times the amount of water, and often live times as much,
to do the work of former years ; coupled with this fact we had
no water at all until May 12, then the river began to rise, and
on the 15th we had the usual discharge that supplied the en-

tire valley, but owing to above reasons, this amount was
totally insufficient, until the 29th, we had then abundance
for the demand. Throughout the entire division the entire

first crops were short, fruits almost a total failure. Our
supply of water continued until July 20, reaching its highest

point June 20 ; at that time there Avere 4,560 cubic feet per

second of time at our gauge. August 18 it fell as low as

136 cubic feet at same point, and varied from that to about

300 cubic feet, becoming a steady flow. The entire division

was greatly distressed for water, and in some places con-

tinued so, both for stock and irrigating purposes.

When the warm weather came the snows melted very

rapidly. There was no reservoir water during the summer
period.

Almost all the ditches and canals in this division are suj>

plied with good headgates, rating flumes, waste gates.

The acerage in all crops has increased very materially

in the last year.

In the Arkansas valley over one hundred and forty thous-

and head of sheep are being fed for the eastern mutton mar-

kets; also large herds of cattle are fed in this valley.

The experiments in winter irrigation have resulted in

great demand for water during the winter months, so much
so that the streams are totally exhausted thereby.

The sugar beet interest in this Arkansas valley has

grown to such proportions that there are already under con-
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structiou two immense sugar plants, one at Rocky Ford and
one at Sugar City, on the Missouri Pacific Railway, near Ord-
way. Thousands of acres of beets have been contracted for

by these plants. The one result will be large colonies of immi-
grants in the valley, to say nothing of the profits to consumer
and producer of this great industry.

To the following summary I respectfully call your atten-

tion; the same is approximately correct: We have in this

division 1,859 miles of ditches; there are nearly 000,000 acres

mailable for irrigation; of this about 130,000 acres are in

alfalfa; in other crops of all kinds about 170,000 acres.

Respectfully,

E. R. CHEW.
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Pueblo, Colo., December 1, 1900.

HON. A. J. McCUNE,
State Engineer, Denver, Colo.

:

Sir—I have the honor, as superintendent of irrigation of

water district No. 2, known also as the "xVrkansas division,"

to submit the following report for the year 1900, together

with the reports of the water commissioners of this division

received by me.

The water division, under my superintendence, is defined

as follows

:

"That the water districts now or hereafter to be formed,

consisting of lands irrigated by water taken from the Arkan-
sas river, the South Fork of the ^Republican river, the Smoky
Hill river and the Dry Cimarron river, and the streams

draining into the said rivers, shall constitute water division

No. 2, and be named the Arkansas division."

That portion of the drainage basin of the Arkansas river

which includes water division No. 2 is in the shape of an
irregular triangle, with the base upon the eastern line of the

state and the apex in the vicinity of Leadville.

The area embraced within this triangle is nearly twenty
millions of acres, which is several millions of acres more
than one-fourth of the area of Colorado. This is the most im-

portant irrigation division of Colorado. It embraces thirteen

water districts. These water districts are numbered 10, 11,

12, 13, 14, 15, 16, 17, 18, 19, 49, 66 and 67. It includes

in whole or in part twenty counties ; twelve of these counties,

namely, Lake, Chaffee, Fremont, Pueblo, Otero, Bent, Prow-
ers, El Paso, Teller, Huerfano, Las Animas and Custer, arc

irrigated in part from the Arkansas river, or its tributaries;

the eight other counties, namely, Park, Kiowa, Baca, Lincoln,

Arapahoe, Cheyenne, Kit Carson and Elbert, while located

wholly or in part within the drainage basin of the Arkansas
river, have no lands irrigated from that river or its tribu-

taries.

The Arkansas division is a very rich division. It con-

tains not only great coal beds, oil fields, iron deposits and
precious mineral belts, but embraces a vast stretch of un-

surpassed stock ranges and feeding grounds and more than
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one-half a million of acres located under ditches and capable
of being irrigated therefrom, which are adapted to farming,
gardening, fruit raising and are especially adapted to the
growing of sugar beets. The writer, in his report of Decem-
ber, 1898, in an article on sugar beets, disclosed the adapt-
ability of the lands and climate of the Arkansas valley to

the successful culture of the sugar beet, and prophesied that
in the very near future large factories would be established
in this division. No one, however, is more surprised than the
author at the rapidity with Avhich his prophesies are being
fulfilled. Two large factories for the manufacture of sugar
from the sugar beet have been erected in the valley within
the last year, one at Koeky Ford, in Otero county, built by
the American Beet Sugar Company, and the other at Sugar
City, in the same county, built by the National Beet Sugar
Company. Ileference to these companies and their works can-

not be out of place in this report, for they are intimately con-

nected with the future agricultural and industrial develop-

ments of this division.

The National Beet Sugar Company is organized under
the laws of this state. It is capitalized for $1,500,000.00. This
company owns 12,000 acres of land and a one-half interest in

the townsite of Sugar City, consisting of 320 acres, located

adjacent to the factory. The capacity of the factory of this

company is 500 tons of beets daily, and the factory, consisting

of massive brick and steel main buildings, boiler houses, ma-
chine shops, lime houses, office buildings, laboratories, beet

sheds and coke houses, has cost $600,000.00.

The number of men employed in its various departments
is about 300; the number of men employed by the company
during the construction of its plant and its operations in

beet fields during the season just passed has been 1,200.

It is the intention of the company to cultivate within the

next few years its 12,000 acres of land adjacent to the factory,

a portion of which will be devoted to beet culture and the bal-

ance to other crops, which will be rotated from year to year

with the beet crops.

Notwithstanding that much of the 2,500 acres planted in

beets during the year just past has been upon new land, the

quality of the beets has been a great surprise, the average

per cent, of sugar being over 18 per cent, and the average co-

efficient of purity being 86 per cent. The tonage on the new
land is less than on old land, the average on old land being

from 14 to 18 tons per acre. Some of the farmers, whose
lands Avere in excellant condition, have raised during the
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year past as high as 32 tons to the acre, and one particular

farmer, who had 50 acres of heels, I am informed by the com-
pany, will this year be paid over $4,000.00 for his crop.

The factory of the American Beet Sugar Company is

located at Rocky Ford. The factory was commenced and
completed this year at a cost of about one million dollars.

This company is incorporated under the laws of New Jersey.

Its capitalization is twenty millions of dollars. Its presi-

dent, Henry T. Oxnard, has devoted many years to the foster-

ing of the culture of the sugar beet in the United States and
the manufacture of sugar therefrom. This company owns
about 5,G00 acres of land. The capacity of its factory is

1,000 tons of beets in twenty-four hours. It is now running
at the rate of 800 tons of beets in twenty-four hours. The
area cultivated for this factory this year was about 4,000

acres. Comparatively few people in the valley were willing

in the early part of the year to enter into contract with the

American Beet Sugar Company for the raising of beets. The
success of the beet growers during the present season has

been such as to induce many to apply for contracts under
which they will raise and sell beets to the factory during
the coming year, and it is expected that eight or ten thousand
acres will be planted to beets for this company during the

year 1901. The average tonage of beets this year has not been
very large. It will not greatly exceed ten tons to the acre.

This has been because much of the land which has been put

to beets has been new land and it is partly because of the

inexperience of the farmers and their tendency to look at the

whole subject in the light of an experiment. Many of the

fields, however, upon which the beets were raised to supply
this facton^ have yielded eighteen to tAventy-five tons to the

acre. The highest tonage so far reported has been twenty-

nine tons to the acre. The per centage of sugar in the beets

raised upon this land raising twenty-nine tons to the acre

was 18.5, and the value per acre of the beets raised upon this

tract was about $150.00. The officers of the factory pro-

nounce the beets to be of the finest quality, averaging be-

tween seventeen and eighteen per cent, sugar and having co-

efficients of purity between eighty-three to eighty-four per

cent. Officers of the American Beet Sugar Company and of

the National Beet Sugar Company have expressed themselves
as more than pleased with the results of the past year's ef-

forts in the Arkansas valley, and it is freely prophesied by
students of beet culture that the Arkansas valley in Colorado
will be the great sugar producing district of tin 1 United
States. The effect of the building of these sugar factories
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has not been simply to increase the population of the valley
immediately adjacent to the factories. They have done far
more than to double the population at Hocky Ford, and build
within a year the toAvn of Sugar City, with its population of

more than a thousand people. The effect of these factories

extends up the Arkansas river to Pueblo, and down the river

to the state line. These factories may draw their supply of

beets from this entire area, and the railroad companies of

the valley, realizing the advantages to the valley brought by
such improvements, have made such rates for transportation
that beets may be profitably raised and shipped to these fac-

tories by rail from all points of the valley having railroad

connections. Beet culture means a dense population, and
around each nucleus of beet raisers small towns spring up
and new industries develop. Beet raising in the valley has
stimulated the growth of many towns in the district, includ-

ing besides Rocky Ford and Sugar City, at which the factor-

ies are located,, the towns of La Junta, Las Animas, Lamar
and Holly, to the east of the factory, and the towns of Ord-
way, Olney, Manzanola, Fowler, Nepesta, Avondale and
Pueblo to the west of the factories.

It is very fortunate in connection with the development
of this industry in the Arkansas valley that the relations be-

tween the growers of beets and the managers of the factories

have been so satisfactory. There is no instance known in

which complaint has been entered by the beet growers against

the analyses of beets made by the factories.

These references to the industry of beet raising have been
made, not only because they are of general interest and dis-

close the progress of the valley, but because they involve spe-

cial work on the part of the officers of the state intrusted with

the distribution of the waters of the valley. These officers

are interested, as should be every citizen of the valley, in the

successful growing and maturing of each beet field within the

water districts of this division, and while it is fortunate

that beets do not demand late water, the irrigation of such

fields being usually completed by the first of August, yet it is

true that during July a great effort is needed to furnish to

all portions of the valley water for the last irrigation of

these beet crops. In this connection I desire to express satis-

faction with section 3, of an act in relation to irrigation, ap-

proved April 6, 1899, which provides for the temporary loan

or exchange of water.

Under this section water was exchanged between ditches

in a number of water districts of the valley. Such exchanges
were alwavs beneficial. The different ditch owners of the val-
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ley wisely realized the advantages of such exchanges, and
undoubtedly by reason of exchanges of water crops were
saved which could not otherwise have been saved, for withonl

the provisions of the section quoted the superintendent of

the division and his commissioners would have been obliged

to distribute water strictly in accordance with the decrees

governing the priorities of rights to water. While at first

there was some opposition to the section quoted, permitting
the exchanges of water between different ditches, the opposi-

tion is dying out and the majority of the ditch owners in the

Arkansas valley now look with favor upon this new law.

The importance of a water supply cannot, of course, be

overestimated. The entire valley is, of course, interested in

seeing the lands cultivated to beets successfully watered.

Fortunately the beet sugar companies have realized the im-

portance of securing satisfactory water rights and privileges.

The American Beet Sugar Company has secured water rights

in the Rocky Ford canal, the oldest in district No. IT, and has
an abundant supply of water at all times. The National
Beet Sugar Company derives its supply of Avater through the

Colorado canal, supplemented by the Twin Lakes reservoir

and Lake Henry. The Twin Lakes reservoir site has long

been regarded as the best reservoir site in the Arkansas val-

ley. The Twin Lakes cover about 2,000 acres and sixteen

feet in depth over this area is available for use by this com-
pany. Lake Henry is only about four miles from the factory,

is six miles in circumference, covers about three square miles,

from which water can be drawn to a depth of five feet and
applied to the beet lands of the National Beet Sugar Com-
pany. Undoubtedly additional factories will be constructed

in the valley, and while it is not always easy to secure as

good water rights as those secured by the factories above
described, yet under the section quoted from the laws of 1899,

it will be possible to provide water for the nourishment and
maturing of beets for additional factories wherever they may
be located in the Arkansas basin.

The new beet industry has stimulated other industries,

with the exception, perhaps, of the melon industry, and has
not seriously encroached upon that, although the acreage in

melons during the last year was not as large as in L898 and
1899, yet the returns from the crop, an unusually excellent

one, both in flavor and shipping qualities, were about the
same as in previous years.

The industry of feeding sheep and cattle is stimulated
by beet culture, for the pulp of the beet retains all of the
starch originally in the beet, and this, fed with hay, makes
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an excellent fattening food. So excellent for feed is the beet

pulp that the output of both factories has been contracted
for by feeders of sheep and cattle, including Colonel Lock-
hardt and other well-known feeders of the West.

Approximately stated, we have in this division i total

area of about 600,000 acres of land which is, or can be, easily

irrigated by means of ditches already constructed. Of this

area there is about 120,000 acres in alfalfa. Estimating the
alfalfa crop at a fair average of five tons per acre, gives a
total tonage of 600,000 tons, and this at a valuation of }3.00
per ton in the stack, gives th enormous sum of $1,800,000.

There has recently sprung up a market for Arkansas valley

alfalfa in St. Louis and Kansas City, and owing to the reason-

able rates made by the railroads, alfalfa shipped to these

cities is yielding the farmers of the district $6.00 per ton net.

In addition to this large alfalfa area, there is about 120,000

acres of land planted to grain crops. I have not sufficient

data at hand to enable me to give the value of these products,

but it is very large.

The Arkansas valley is becoming year by year more and
more of a feeding valley for sheep. These sheep are brought
from Idaho, Wyoming, California, Arizona, New Mexico and
Utah. They are brought into the valley for winter feeding,

not only because of the abundance of alfalfa raised in the

valley, but because of the fine winters and transportation

facilities. These sheep, when fattened, are cheaply and read-

ily shipped to Chicago, Kansas City, St. Joseph, St. Louis,

Omaha and other Missouri river points. The number of

cattle and sheep fed in the valley is not known accurately,

but it is believed that not less than 150,000 head of cattle

are grazed and fed in the valley and not less than 240,000

head of sheep are fattened for market.

The quality of the fruits in the Arkansas valley is excel-

lent. The quantity of fruits raised in the valley is increasing

somewhat, principally around Canon City and Florence, in

Fremont county and in Otero county. Canon City and Flor-

ence continue to ship apples and small fruits by the carloads.

The fruits of the Arkansas valley continue to show those ex-

cellent keeping qualities which have been noted in the past,

and by reason of which the fruits of the Arkansas valley have

been successfully shipped to London, Paris and other Euro-

pean points.

The canning business of the valley has also shown a

gratifying increase, and this year's product at the several

canning factories is extremely large. These factories are
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located at Pueblo, Canon City, Rocky Ford and La Junta.

They are doing a general pickling and canning business,

using every kind of fruit and vegetable grown in the valley.

I have experienced great difficulty in gathering statis-

tics. Many stockmen and producers of farm products refuse

to give the facts asked for and seem to be afraid that the

collection of statistics, which the irrigation department of

the state is making, may in some Avay work to their disad-

vantage.

I Avould add a few words in regard to winter irrigation.

The farmers of the valley are using most all of the available

supply of water in the river for winter irrigation. This is

evidenced by the drainage from the river. The lands irri-

gated in the winter, it is found, produce largely in excess of

lands not so irrigated.

I wish to repeat a section of my biennial report of 1898,

namely

:

"The authority of water commissioners is often ques-

tioned, and the denial of their authority frequently leads to

serious trouble. To correct this difficulty I would recom-

mend that all water commissioners, Avhile on duty, be re-

quired to wear some badge of authority to be defined by
statute and that severe penalties be provided for the punish-

ment of those who unlawfully interfere with the water com-
missioners in the proper exercise of their official duties."

Again I wish to add also that the superintendent
should be paid directly by the state, thereby saving the differ-

ent county officers much uncertainty and annoyance in pro-

viding for the payment of his per diem charges and expenses.

In regard to the power of the water superintendent, it is

very insufficient. In the many controversies which neces-

sarily arise, especially in times when water is scarce and in

great demand, the superintendent, who is conversant with the

whole irrigation system of his division, should be clothed

with full power to settle, temporarily, at least, all contro-

versies and disputes relating to the immediate distribution

of water, and should be given lawful authority to compel, in

a summary way, obedience to his decisions when made, at

least so far as questions relating to the distribution of water
are concerned.

The headgate keepers especially should be compelled to

regard the directions of the superintendent. At the next ses-

sion of the legislature this should be taken up and greater
authority should be given over headgate keepers. I earnestly
suggest that you call the attention of tin 1 legislature to this

subject.
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You will observe a great difference in the figures of dis-

trict No. 16, as reported by Commissioner Griffin in 1898, and
in Commissioner Dempsey's report. The apparent discrep-

ancy is due to the readjudication of water rights in this dis-

trict, as ordered by the court in Jane, 1897, in which not
more than one-half the ditches reported by Commissioner
Griffin participated, therefore these ditches not having an
official decree, were omitted by Commissioner Dempsey in

his report.

I wish to thank the water commissioners in the various

districts for their universal courtesy and faithful assistance.

There has been good feeling and co-operation throughout the

year.

The officers who have been on duty for the past year are

as follows

:

District No. 10—T. B. Pyles, Colorado Springs.

District No. 11—D. M. Jones, Buena Vista.

District No. 12—T. H. Newkirk, Florence.

District No. 13—Louis Mueller, West Cliffe.

District No. 11—T. J. Burrows, Pueblo.

District No. 15—C. E. Emery, Pueblo.

District No. 16—J. K. Dempsey, Walsenburg.

District No. 17—J. B. Bowman, Manzanola.

^District No. 18—
District No.. 19—Felix Cordova, Trinidad.

^District No. 49—
*District No. 66—
District No. 67—J. B. Traxler, Lamar.

Wishing for the water districts within which my duties

have been performed, continued prosperity, and acknowledg-

ing with highest appreciation the numerous courtesies re-

ceived from your office, I respectfully submit this, my annual

report.

E. R. CHEW,
Superintendent Division No. 2.
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Monte Vista, Colorado, December 20, 1899.

MR. ADDISON J. McCUNE,
Denver, Colorado:

My Dear Sir—I have the honor to submit the following
report of water division No. 3 for the season of 1899

:

Water division No. 3 includes all the water districts

watered from the Eio Grande river and its tributaries. The
division embraces water districts Nos. 20, 21, 22, 24, 25, 26,

27 and 35, in the counties of Conejos, Costilla, Rio Grande,
Saguache and Mineral.

Water district No. 20, Lon Mitchell, commissioner, Ala-

mosa, Colorado

:

This is the largest district in division No. 3, including
all the land irrigated from the headwaters of the Rio Grande
river to the mouth of the Conejos, also Rock creek and San
Francisco creek and Meyers creek. It is from the Rio Grande
river that all the large and principal canals of the famous
San Luis valley get their supply of water.

The lands in this district are mostly sub-irrigating,

which makes a great saving of water as compared with lands

which must be flooded. There are hundreds of artesian wells

in the district, which help in a measure to hold the sub-irriga-

tion up after its having been brought up by the ditches.

A great deal of credit is due Mr. Lon Mitchell for the able

way in which he has handled this district. While the water
supply was very short this season, there were some very good
crops raised. We had some very good rains, which helped

out a great deal.

District No. 21, David Martinez, commissioner, Capulin,

Colorado

:

This district includes all lands irrigated from ditches or

canals taking water from the Alamosa and La Jara creeks

and their tributaries. This district is better adapted for

raising alfalfa and different grasses than for raising grain.

Mr. Martinez reports having plenty of water in the early part

of the season, but none to speak of late in the season.

District No. 22, Jno. C. Daulton, commissioner, Manassa,

Colorado

:
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District No. 22 consists of all lands irrigated from the

Conejos river and its tributaries. Mr. Danlton has had a
very good head of water the most of the season, with the

exception of the last month or six weeks of the irrigating

season.

District No. 24, L. D. Valdez, commissioner, San Luis,

Colorado

:

Mr. Valdez reports plenty of water in his district, so has
very little trouble in supplying the wants of his people.

District No. 25, Gus Peterson, commissioner, Mirage,

Colorado

:

There is not a great deal of grain raised in this district

at present, but the people are raising more and more every

year. Mr. Peterson reports a great deal of trouble with liis

water consumers this year.

District No. 26, 0. A. Potts, commissioner, Saguache,

Colorado

:

This district consists of all lands irrigated from
Saguache creek and its tributaries.

District No. 26 is adapted more especially to wild hay
and alfalfa. In certain parts of the district there is consid-

erable grain raised, such as wheat, oats, barley and peas;

also some very fine potatoes.

A great deal of credit is due Mr. Potts for the able man-
ner in which he handled his district during the past year.

District No. 27, Arthur Scott, commissioner, Pruden,
Colorado

:

District No. 27 consists of all lands watered by the La
Garita and Canero creeks. This is mostly a hay country.

Mr. Scott has had very little trouble in his district this year.

District No. 35 has had no water adjudicated, hence Ave

have no water commissioner in this district, and we have had
no occasion to visit it.

I have qualified as superintendent of irrigation of this

district of the water divisions of the state, and received from
my predecessor the books and records of the office on May
17, 1891). I was immediately called into service by the water
consumers of my division and have answered all calls up to

the present time. The water supply was the shortest this sea^

son of any season for the last twenty years.

Believe me, sincerely yours,

(Signed! J. FRANK GOAD,
Superintendent of litigation. Division No. 3.
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Monte Vista, Colorado, November 24, 1900.

MR. ADDISON J. McCUNE,
State Engineer, Denver, Colorado

:

My Dear Sir—I have the honor to submit herewith the

reports of the water commissioners, together with my report,

for the jear 1900.

In this division there were seven of the eight districts

having water commissioners in active service during the irri-

gating season. All of the important ditches in this division

have measuring flumes, which help the water commissioners

a great deal in the measurement of water. When I took

charge of this division there were but three measuring flumes

in the whole division.

The water supply for the past season has been very good.

There was more grain raised this year than in any one year
since the division was created.

The water storage question is one of great importance
to this division. There are but three small reservoirs in the

division, but there could be many large ones built at a
nominal cost if the state would take hold and build them.

Extensive improvements have been made in ditches in

this district during the present season.

Water district No. 20 has seven hundred and ten miles

of ditches. This is the largest district in water division No. 3.

Water district No. 21 has one hundred and seventy-seven

miles of ditches and carried five hundred and seventeen feet

per second of time.

Water district No. 22 lias not made any report this year.

Water district No. 21 has only forty-eight miles of ditch,

but that forty-eight miles covers more territory accordingly
than any other district in water division No. 3.

Water district No. 25 has two hundred and thirty-five

miles of ditches. This is next to the largest district in water
division No. 3. It has more ditches than district No. 20,

but thcv are not nearly so long nor so large as in district

No. 20/
District No. 25 is a district that it is very hard to handle,

as it has so many little ditches to look after.

4
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Water district No. 26 has one hundred and seventy-five

miles of ditches. This is a very difficult district to handle,

as there is at no time water enough to fill the priorities, more
water having been decreed than the creek can carr3T

.

Water district No. 27 has between fifty and sixty miles
of ditches, and covers a great deal of territory, as it is a
grass and hay country and a great many cattle are raised.

There was plenty of water in this district until the latter part
of the season, when the creeks nearly went dry. This is a
very hard district to keep headgates in, as in the spring of

the year, when it begins to thaw out, the ground gives way
and the headgates wash out, so there are not a great many
headgates on the streams in this district.

Water district No. 35 has no water commissioner, there

never having been any water adjudicated to this district.

It affords me great pleasure to say that each and every

one of these commissioners has performed his duties in as

fair and impartial a manner as he could, considering the

shortage of water at different times during the past two
seasons. The season of 1899 was a very trying one on the

commissioners as well as nryself, there being at no time in

any of the districts water enough to supply the priorities.

In conclusion, I wish to thank these gentlemen for the

prompt compliance with which they met my every request,

and for the excellent judgment manifested in the performance

of the difficult and arduous duties which devolved upon them.

Believe me, sincerely yours,

J. PRANK GOAD,
Superintendent of Irrigation, Division No. 3.
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HON. A. J. McCUNE,
State Engineer, Denver, Colorado

:

Dear Sir—I beg leave to hand you herewith my report,

together with the report of the several water commissioners
for Grand river division No. 5, for the irrigation season

of 1899.

Owing to the open, early spring, irrigation commenced
in the valley sections of this division in March, and water
was used continuously throughout the season until Decem-
ber. Water was abundant in nearly all of the districts with

the exception of Nos. 40, 41 and 68, which are located in

Delta, Montrose and Ouray counties, but through a system
of rotation inaugurated by the commissioners of these dis-

tricts the water was thus enabled to do double duty and in-

sure to the farmers the finest crops ever raised in the valley.

It is worthy of note that the late snows which fell in the

early months of 1899 were well preserved in the mountains
by the cool weather which prevailed until June. Besides

preserving the water for late irrigation, it saved us from the

floods which usually occur in the small streams in seasons of

warm weather in the spring, which occasion great damage
through the washing of the light soil which forms the bot-

tom land of the river ranches.

Contentions over water rights and the use of water were
comparatively few, and the majority of these came from the

small tributaries of the larger streams where water usually

ceases to flow in June and July. I visited during the season

ten of the districts in my division; the others needed no
special attention. Those with commissioners having sufficient

water for their needs were not hampered by controversy, and
the commissioners were enabled to discharge their duties

without my assistance.

' The transfer of water under the new statute has, as far

as my observation has extended, been very satisfactory to the

water consumers, and although not generally in use owing to

water conditions as previously stated, will, I am sure, in

seasons of scarcity of water, be very beneficial.

In submitting their reports for the season the commis-
sioners have the folloAvinc: to say

:
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Commissioner district No. 28, Thomas P. Goodman, says

:

"I have made my report as accurately as I possibly can under present

circumstances. I have twenty-four ditches adjudicated and there are as

many more that ought to be. Ditches in this district are small and num-
erous and no weir devices to speak of. I have used every means to try

and get the people to put in headgates and rating flumes, but some are

very slow about it. I made a promise to some that I would get out in

this month and put in some boxes at the expense of the owners; but owing

to the snow storm, which has been falling for the past three days, to a

depth of about twenty-four inches, without a sign of quitting, I don't be-

lieve I will be able to fulfill my promise."

Commissioner district No. 36, Howard W. Hill, no re-

port. In communication received from Mr. Hill, he stated

that no services were rendered by him during the season.

Commissioner district No. 37 writes as follows

:

"Yours of December 8 just received; it had been in Red Cliff some
time before forwarded. I wrote to you in July, reporting five days' ser-

vices for month of May; also stating that supply of water in all streams

in District No. 37 was unusually great, and there was no further need

of my services during season. I did not have any blanks for crop report.

The number of small ditches in No. 37 is very large and would have

taken more than two blanks. I send the approximate totals of undecreed

ditches. Concerning lately decreed ditches in No. 37, see pages 183 and

184 of Ninth Biennial Report. I would state that Ikes creek and Spruce

empty into Grand river, and Allen ditch, Barrier ditch and Spruce Creek

ditch No. 2 all belong to District No. 52. The Satton, Hernage and .White

ditches from Brush are among the oldest decreed ditches in District No.

37. Castle Creek ditch belongs to District No. 37. Castle creek is tributary

to Eagle river, but does not average 10 per cent, of amount claimed.

The yield of crops has been very good the past season; alfalfa and

timothy probably a little bit above the average; grain and potatoes just

about an average; they are ripened a little too early by frost. In fact

in seasons with scarcity of water, like 1896-1898, the quantity of crops

was equal and quality better, because the irrigators took better care of

the water and did not have a chance to drown part of their crops. On
well-cared-for farms forty bushels of oats at forty-five pounds to the

bushel, and four to five tons of hay is considered a fair crop on old culti-

vated ground. I have seen new ground yield from seventy to eighty

bushels of such oats, but I have never seen new ground produce less than

ten bushels of wheat to the acre, especially when the water supply was

unlimited. The outlook for the coming season is shortage of water; up

to the present time there is very little snow in the mountains."

Commissioner district No. 38, Geo. W. Hull, writes

under date of December 12, in answer to inquiry for his re-

port, that the same was sent September 29. It never reached
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my office, hence report from his district will have to be
omitted.

Commissioner district No. 39, Frank D. Squires, under
date of December 26, submits his report without comment.

Commissioner district No. 40, M. H. Payne, submits his

report under date of December 27, stating that the season's

water supply was very satisfactory to the people of his dis-

trict, and that good crops were the result of the season.

Commissioner district No. 41, W. E. Obert, submits his

report with comments on conditions in his district as fol-

lows :

"All crops were good except fruit and that was partially ruined by-

late frosts. Conditions differed very materially from the ordinary season.

First, there was not sufficient water for all ditches during early spring,

which is unusual; second, we had no high water or flood season; third,

we had less water during latter part of August than was ever known to

be flowing in this district. The extreme low water was caused by Ouray
county, which is set apart in another district on the head of this river,

and they using all the water in that district during the low water, as we
received only about ten feet, and I think that was all seepage. You will

therefore at once see that we are at a great disadvantage on account of

two districts being on one stream.

"There have been a great many transfers or loans of water during

the season of which I give you a record under separate cover; these loans

resulted in much good, yet were of considerable inconvenience to me.

Another condition I find which is very different from that reported by

my predecessor, Mr. Christopher, last year, where he reports a loss in the

river of more than one-third the water, I find a gain during low water

of at least twenty feet from bridge at Montrose to the Garnet ditch, six

miles south of Delta. I also wish to speak of the headgates, as many of

them are in very bad condition, and some ditches have no rating flumes

at all. I think it is of great importance to have all ditches provided with

weirs and then rated by the State Engineer. This should be done prior

to the opening of the irrigating season of next year.

"In behalf of the labor that was expended by me and my deputies,

I will say that the river furnished water enough to supply all ditches

for the extremely short period of sixteen days during the entire irrigating

season. It therefore required diligent and almost constant labor to get

the amount of water to the lower ditches to which they were entitled.

"The following transfers of water were made in this district during

the season: On taking charge of my duties on May 27 I found that there

had been transferred from Nos. 2 and 3 priorities thirteen feet of water

to the Uncompahgre canal; the same was allowed to remain during the

balance of the season. May 31, twenty-five inches of water was trans-

ferred from priority No. 4 to the Uncompahgre canal. June 7, ninety-
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eight inches of water was transferred from priority No. 12 to the Uncom-
pahgre canal. June 20, eighty-five inches of water was transferred from
priority No. 2 to the Garnet ditch. June 24, thirty-five inches of water
was transferred from the Gus. A. Frost ditch to the Uncompahgre canal.

June 27, three and three-tenths feet were transferred from the Homestake
ditch to the Uncompahgre canal. July 5, one foot and one-fifth was
transferred from Delta Canal priority No. 11 to Garnet ditch. July 8,

one foot and thirty-two-hundredths was transferred from Delta Canal

Priority No. 11 to Garnet ditch. July 10, all of priority No. iy2 was trans-

ferred to Garnet ditch. July 12. fifteen inches of water were transferred

from priority No. 4 to Colorow ditch. July 25, one foot of water was
transferred from priority No. 6 to Montrose canal. July 27, three and
one-fifth feet of water were transferred from West Montrose ditch to Un-
compahgre canal. July 28, two feet of water were transferred from Ross

ditch to Uncompahgre canal. July 29, three feet of water were trans-

ferred from priority No. 13 to Uncompahgre canal. August 1, Chepeta

Ditch Company transferred to Delta Chief eight feet of water. August

2, two feet of water of priority No. 8 were transferred to Uncompahgre
canal. Same date, twenty-one and eight-tenths inches of water were

transferred from priority No. 4 to the Uncompahgre canal. Same date,

the Satisfaction Ditch Company transferred to Uncompahgre canal one

foot of water. August 3, fifty inches of water were transferred from pri-

ority No. 4 to Uncompahgre canal. September 15, two and two-tenths feet

of water were transferred from priority No. 4 to priority No. 15. The
time of these transfers covers periods of from three days to three months.

The water was of great benefit to those who were fortunate enough to

receive it."

Commissiouer district No. 42, W. H. Long, submits his

report as follows:

"Under separate cover you will find my water report; it is complete

as far as we have had anything to do with the .distribution of water.

I hope you will find the same satisfactory."

Coinmissioner district No. 45, Win. Chadwick, submits

his report without comment, but appends thereto report on
reservoirs in his district as follows

:

"Reservoir No. 2, priority No. 6, and reservoir No. 3, priority No. 7,

opened July 22 to August 1; average flow of water fourteen feet per

second of time. Reservoir No. 4, priority No. 8, and reservoir No. 5, pri-

ority No. 9, opened August 13 to August 22; average flow of water eight

feet per second of time. Water from reservoirs turned into Battlement

creek and distributed into ditches, taken from Said creek."

Commissioner district No. 52, C. B. Kundell, submits his

report and says

:

"I mail you copy of report under separate cover. There seem to be

several decrees granted to ditches that were never completed and some
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of the ditches have been abandoned. Some of the settlers do not know
the names of their ditches or the priorities; there are a good many
ditches used that have no decrees. I do not think that there is a man in

the district who has a copy of his water decrees. I will try and be better

posted to make a more extended report next season. Are there any

blanks for making report of services to county commissioners? If so,

where can I procure them?"

Commissioner district No. 53, C. M. Morris, submits his

report with the following comments:

"We are not having much snow in this district and the outlook for

water for next season is not favorable. The snow that falls late in the

season does not answer the purpose for late irrigation."

Commissioner district No. 61, P. T. Mellon, submits his

report without comment.

Commissioner district No. 68, P. IT. Shue, submits his

report with the following comments

:

"I enclose reports for District No. 68; also report of time required.

I began dividing water on May 10, and practically finished for lack of

water to divide on September 22.

"I am at some loss to know just what ditches to report, as the

blanks received will not include nearly all of my ditches. The enclosed

list contains all of the principal ones taken from Dallas, Cow creek or

Uncompahgre. Dallas received Leopard Creek ditch from San Miguel

county, which was merged into ditches Nos. 38 and 40 and makes a source

of supply for No. 31, Mayol lateral, priority No. 33. Leopard Creek ditch

flowed about two second-feet in May, four and one-half in June, and three

in July, after which it was not important in amount. Cow creek received

water from Cimarron through Owl creek from about June 24, during the

season. It possibly averaged five to seven second-feet up to September 1.

"There were two small ditches diverting some water from Animas
river at Mineral Point. On June 28 these ditches were flowing, together,

about three second-feet, but almost entirely ceased by July 15. The sea-

son, notwithstanding the abundance of snow and prospective favorable

supply of water, was a very unusual one. Very high and constant winds,

with cool weather, prevailed during April and May, so that the snow
was greatly melted and covered with dust which accelerated its melting

in a very short season. The preceding fall was very dry and the water

from the melting snows in the spring were absorbed by the foothills;

hence scarcity of water in the streams up to June 10. There was a de-

crease in the flow of water in the Dallas, and a short season, while Cow
creek was comparatively above its usual flow. I have gauge marks placed

at Ouray, mouth of Dallas, county line and junction of East and West
Dallas.

"Uncompahgre showed but thirty-eight second-feet on September 20

and was not above thirty-five feet during most of October at Ouray. Coal
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creek and all small streams flowed barely enough for domestic local con-

sumption; Billy, Burro and Onion creeks very little during the season.

Owing to the scarcity of water and the large amount required for the

first irrigation, the usual seepage flow was very greatly retarded and di-

minished. Abundant rains in July helped materially. During the middle

of July and first part of August very little water was used.

"Pleasant valley is hardest to exhibit properly. Ditches Nos. 20,

38 and 40, besides waters of Von Hagen creek (no flow at all in 1899), are

thrown into one valley and the water is used and reused by catching it

up. Pleasant Valley creek also continuously discharges from two to five

second-feet from the same seepage. Seepage has been very small in quan-

tity generally, which has curtailed the expected supply of water. I think

this is accounted for to some extent by the failure of the foothill snows
to cause the streams to rise, and by the cold spring, so that irrigation

was generally done by bunching the water and hurrying it over the lands.

"In midsummer there were copious rains, when this district prac-

tically used no water at all. The shortness of water in the smaller

streams, especially West Dallas, caused me to supervise that division

closely. I must compliment many of the citizens of No. 68 upon their

consideration and willingness to share vested water rights. In many
cases priorities have been voluntarily waived and a prorating or time

division of water agreed upon for the season. The same course was often

pursued among the ditch owners so that the water was more concentrated

and run over the land more rapidly. This has been fatal to the usual

seepage problems or storage supply by seepage. It was a revelation to

me that the conditions could be so changed.

"Ditches Nos. 71 'A,' 75 'A,' 78, 79, 87, 91, 93, 104, 107, 108, were

entirely devoid of water during the season of 1899. A great number of

ditches from West Dallas, Lower Dallas, Coal creek, McKirsey creek,

Leopard creek, Dexter creek, Alkali creek, Willow creek, Deer creek,

Billy creek and Onion creek were short of water during the season

because of lack of supply. The exhibit for all ditches except those which

draw water from Uncompahgre, Cow creek and Dallas, with above ex-

ception, are deceptive. Water has been insufficient in most cases to raise

crops. Heavy storms also destroyed ditches Nos. 1, 46, 49, 88, 92 and 95

in August, so that water did not flow in them for nearly a month. It is

hard to average time and flow as a constant quantity is not required at

all times."

Commissioner district No. 69, A. E. Arms, writes under
date of December 11

:

' "I am in receipt of your letter of the 8th inst., enclosing blanks.

I enclose herewith time reports for September, October and November,

showing no services rendered. As to the annual report, I have to say

that Rico is somewhat isolated from the agricultural part of this .county,

and I have never seen a ditch nor a crop, as I have had no official duties

requiring my presence there. The reason for my appointment was that

the people interested could not agree upon any one of themselves to be

appointed commissioner. My knowledge of ditches, crop's and conditions

prevailing is nil."
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District No. 42, W. H. Long, commissioner, reports on
reservoirs in his district as follows

:

Number Average Flow
Days' Flow. Per Day.

Cottonwood Reservoir Company 29 8.4 second-feet

Big Creek Reservoir Company 36 12.45 second-feet

Grand Mesa Reservoir Company 12 8.47 second-feet

Bull Creek Reservoir Company 9 3.40 second-feet

Conn Creek Reservoir Company 8 1.34 second-feet

Grove Creek Reservoir Company 13 5.12 second-feet

Mesa Creek Reservoir Company 14 9.18 second-feet

SERVICES OF WATER COMMISSIONERS AND DEPU-
TIES FOR SEASON OF 1899.

Number of commissioners on duty, 14; total number
days' services, 908. Number of deputies on duty, 18; total

number of days' service, 1,117.

Respectfully submitted,

A. F. REEVES,
Superintendent of Irrigation, Division No. 5.

Montrose, Colorado, December 30, 1899.
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HON. A. J. McCUNE,
State Engineer, Denver, Colorado.

Dear Sir—I transmit herewith my report as superin-

tendent of irrigation of Grand river division No. 5, together
with the tabulated report and written statements of the sev-

eral water commissioners on duty in my division for the irri-

gation season of 1900.

This year, unlike the preceding one, will be chronicled
in the history of this division for its shortage of water
throughout the entire season. While an abundance of snow
fell upon the water-sheds in the early months of the year, it

was not lasting, and the water passed off rapidly and disap-

peared, leaving us in the months of July and August in sev-

eral of the districts with hardly sufficient water to moisten
the beds of the streams. The early spring was very cold, and
in the valley districts water was insufficient to start the

crops. Early in June the water became excessively warm,
and the snow from the water-sheds disappeared rapidly, so

that the latter part of June found us in such districts in

which reservoirs were located, almost compelled, for the

preservation of crops, to draw on the storage supply. It is

impossible to describe to you, or to convey a correct idea of

the conditions which prevailed in the different districts com-
prising this division. Suffice it to say that the average water
user is not mindful of decrees when his own individual in-

terests are at stake; his main object is to obtain water re-

gardless of the law or the rights of others. Such were the

conditions in some of the districts that we were confronted
with a serious problem. To arrest all illegal water users

would have caused no end of litigation, and in the majority

of cases would have resulted in the acquittal of the accused.

The cost of these suits to the several counties would have
been enormous. I therefore consulted with several of the

water commissioners and we came to the conclusion that the

best method to adopt was to appoint sufficient deputies to

police the rivers, shutting the headgates of the ditches that

were not entitled to water when found open. This method
we found very satisfactory; it resulted in a great saving to

the counties and enabled us to deliver what little water there

was to the rightful owners.
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I would here suggest that an amendment be made to the

present law governing the prior rights to the use of water,

relieving the commissioners of the burden of proof in the

matter of water stealing. In other words, amend the law

that when water was found in ditches after the commissioner

had shut the headgates and notified the superintendent or

ditch owners that there was no water to be delivered to them
under the priority attached to said ditch, it would be prima
facie evidence of the guilt of the owners of said ditch that

they had unlawfully procured water to which they were not

entitled. Should this law be enacted it would relieve the

eommissioner of a great responsibility in the discharge of his

duties. It would also save to the counties the salaries of the

numerous deputies which it is necessary to employ to prop-

erly distribute the water. I can not too strongly recommend
this to your earnest consideration. *

There is another requirement of the present statute

which should be changed, and that is the law relating to head-

gates and measuring boxes. As the law now stands, should

the ditch owners refuse or neglect to put in properly con-

structed headgates and measuring boxes, it becomes the duty
of the commissioner to construct the same himself or cause
it to be done, and if the ditch owners refuse to pay, his redress*

is a suit at law to recover. The absolute necessity of these

headgates and measuring boxes is well known to you. I find,

however, that the commissioners are slow to carry out the

provisions of the law, many of them not having sufficient

means to pay in advance for these gates and measuring boxes
or to employ attorneys to represent them in recovering the

amounts expended. I would, therefore, recommend that this

law be changed and that the commissioner be empowered to

have the necessary headgates and measuring boxes con-

structed at the expense of the counties Avherein said ditches

may be located, and if the same is not paid by the owners of

the ditches wherein the headgates are constructed, that the

water commissioner shall prepare a correct bill of expense,
under oath, which shall be filed with the county clerk and
shall be paid by the county commissioners as other county
indebtedness; and that the amount of said bill shall then be
charged by the county treasurer or assessor of the county in

the taxes of the individual owners of the ditch causing the
expense. These are merely suggestions which might be form-
ulated into bills to be presented to the coming legislature.

Although the scarcity of water has had its accompanying
evils, yet it has not been without accomplishing some good.
It has brought the people of those districts wherein the short-
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age occurred to a realization that they must seek a remedy,
either by the storage of water in reservoirs or the building of

ditches from streams that have an abundance of water; but
owing to the enormous cost of constructing these ditches up
to the present time the people have not had the courage to

embark in such enterprises.

In district No. 41 the construction of the Cimarron ditch

has been commenced. The cost of construction is estimated
at $40,000. Its length is twenty-six miles, with a carrying
capacity of one hundred second feet. Its headgate will be
located at the foot of what is known as Jackson park, on the

Big Cimarron river. Its course is along the west bank of the

Cimarron river to the top of Cerro Summit, where it will

empty into Cedar creek, and through Cedar creek to the Un-
compahgre valley. By gauging this river at different times
during the season I found, that the lowest water would afford

them fifty cubic feet, when there was practically no water at

all in the Uncompahgre river. This is only one of the many
talked-of improvements in the irrigation system of district

No. 41. Beservoir sites have been located, and surveys are

now being made to ascertain the cost and most feasible route

for bringing the waters of the Gunnison river into the Un-
compahgre valley. It is well known that at all seasons of the

year the Gunnison river affords a large volume of water ; that

the claims now made upon it for irrigating purposes are very
small. But if this water could be brought through into the

Uncompahgre valley from 300,000 to 400,000 acres of land

could be brought under cultivation, and the question of

shortage of water for those who are already located in this

valley would be permanently settled. The Hon. Jphn C. Bell,

member of congress from the Second district of Colorado, in a

letter just received, expresses himself on this subject as fol-

lows :

"I hope you will all have a nice winter, an early spring, and that

you will not fail to press the Cimarron to the front as soon as the frost

is out of the ground.

"We are working closely with the representatives of the arid land

states and the member of the geological survey who believes with us in

public reclamation, but before a great government, moving as this one

does in all great enterprises, could divert the Gunnison, the Cimarron

would pay for itself many times over. The great interest taken in the

Gunnison there is a splendid thing, and the more the subject is agitated

the more chances it will have of being selected when the government does

enter upon reclamation, or whatever the state can be induced to do thereon

will be so much gained whether it completes it or not, as this river will

certainly be diverted into that great valley in the future, as time goes on.
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"However, we should not become at all lax on the Cimarron. We
must have that, both for domestic and irrigation purposes, and imme-

diately, and by keeping the sentiment alive, it seems to me this work

might be done next year. By all means, let us have an early spring

force on the ditch and have it vigorously pressed while water is abundant

and the ground soft.

"There is no question but the people of the valley lost much more

on crop shortage last year, by not having the water, than the estimated

cost of constructing the ditch. The people should not be discouraged by

the ideas of some skeptical persons who believe there is not water enough

to justify the outlay. We must bear in mind that the Cimarron does

not run down so early in summer as the Uncompahgre; that ft has many
more swells during the dry season, from the great rains around Uncom-

pahgre Peak, than the Uncompahgre, and when the swell comes the people

of Montrose and Delta counties get the benefit without a division with

the people of any other counties. This addition will help us out wonder-

fully and the flow will be almost doubled; in addition it will give the

town of Montrose, for the first time in its history, good domestic water.

This winter is the time to thoroughly organize the forces, and they should

be moved as soon as the ground will permit."

In district No. 40 there are now about 100 large and
small reservoirs which have this season practically saved the

crops in that district, thereby demonstrating their vast im-

portance as an irrigation factor. The cost of constructing

the numerous reservoirs in this district was very nominal in

most cases, as the topography of the country furnished nat-

ural basins, so little work was required. I find throughout
this division that most of the cultivated land is located along
the smaller streams. The natural flow of these streams is

usually exhausted by July, or so diminished that a few of the

early priority holders receive all of the water. It is therefore

only natural, from a standpoint of self-preservation, that the

late priority holders will be compelled to seek suitable reser-

voir sites and store the early waters, which, at the present
time, are allowed to waste into the larger streams, which
swells them beyond their carrying capacity, causing great
damage along their courses.

The transfer of water under section 3, of chapter 105,

Session Laws of 1899, which permits water users to loan their

water one to another, was certainly a great boon to the
farmers during the season just passed. While there is no
law which is not subjected at times to severe strain by the
construction placed upon it by different minds, and this has
been no exception to the rule. From my experience in its

operation, I heartily endorse it and trust that it will not be
molested or amended in any way during the present legis-

lature. I consider that it has been of the value of at least

$100,000 in crops in my division alone.
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I can not too highly praise the sincere effort of each
commissioner in discharging his duty, and I desire to thank
them for their earnest co-operation in the discharge of mine.

Commissioner of district No. 28, Thomas P. Goodman,
reports sufficient water throughout the season, but that head-
gates and measuring boxes are in poor condition; that he has
endeavored to compel the ditch owners to construct proper
headgates and measuring boxes, but has been unsuccessful in

a great many cases.

Commissioner of district No. 36, Howard H. Hill, re-

ports no services during the season.

Commissioner of district No. 37, Andrew Kalquist, no
report.

Commissioner of district No. 38, Geo. W. Hull, submits
his report without comment.

Commissioner of district No. 39, Frank D. Squires, sub-

mits his report without comment, showing twenty-one loans

of water for an average of thirty days, said loans being made
under section 3, of chapter 105, of Session Laws of 1899.

Commissioner of district No. 40, M. H. Payne, submits
his report with the following letter

:

"In submitting this report for the year 1900, I would say we have

had a very good crop year in this district. Although unusually dry, and

the natural flow rather short from the streams, the reservoir water more
than made up the difference and resulted in good crops. The storage

of water has been of great value to the people of this district, especially

on Tongue creek and Surface creek, where special attention is given to

reservoirs. We have on the head of Tongue creek twelve natural lakes,

partly reservoirs, which furnished 75,000,000 feet of water. The Surface

Creek Ditch and Reservoir Company had stored on Ward, Cottonwood and

Kiser creeks 150,000,000 feet of water. The Trickle Park reservoir, near

the head of Surface creek, contains 169 acres, with storage capacity of

95,000,000 feet of water. The Tongue and Surface creek natural flow,

together with the reservoirs above named and numerous smaller reser-

voirs, aggregating perhaps 100,000,000 feet of water, in addition to the

amounts already given. The valleys and mesa lands of these creeks were

therefore fairly well watered. The greatest shortage of water was on

Rogers' mesa, which depends, for the present, on Leroux creek, but will

be greatly benefited by the Fire Mountain canal from the North Fork of

the Gunnison, which is now nearly completed.

"On Leroux creek there are few natural reservoir sites. There are

now twelve reservoirs on this stream, the largest of which contains about

fifty acres.

"Compared with former years, there was but little interference with

headgates by water users. One arrest was made during the season.

William Hathaway was arrested for opening the headgate of the Highline

ditch No. 7 on Leroux creek. He attempted to keep the same open by
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use of firearms, defying myself and deputy. He was, however, overpow-

ered, disarmed and arrested. A preliminary trial was had and he is now
under bond awaiting trial at the next term of court."

Commissioner of district No. 41, W. E. Obert, submits

the following report:

"From July 10 to this date, the 21st, there has not been enough

water in Uncompahgre river to supply priority No. 20. And from July

20 to September 11 there was only enough to supply l x
/->, 2, 3 and 4 prior-

ities, which caused great injury to crops. On November 3, 4 and 5 Mr.

Trimble, of Fort Collins, took measurements of seepage in this district,

but no report has been made yet.

"The loaning of water for a limited period of time has been a great

relief to numerous ditches having late or no decrees at all. On May 16,

1900, had sufficient supply of water for all ditches for the first time dur-

ing the season.
#
Dry creek reached through to the river on May 11.

Spring creek reached through on May 12. May 18 I went off duty on

account of cold weather; was called on again May 21. On May 24 there

was enough water to supply all ditches again. On August 1 there was
fourteen feet of water at headgate of the Uncompahgre canal. On
August 15 but seven feet. On August 10, at 7:30 a. m., the canal was
closed, shutting out a head of twelve feet of water; at 2 p. m. the in-

crease reached Stark's bridge, four miles below, and some time during

that night reached Lott's ditch, six miles below. On August 11, at 9 a. m.,

five feet were passing Lott's ditch; at 5 p. m. reached the Town ditch,

where two feet were taken, and three feet reached the Valverde ditch

in the night and remained in this condition until the 12th. The canal

re-opened at 6 p. m. on the 11th, taking all the water of the river. On
August 8, 9 and 10 Messrs. Horton and Harris worked nights on the river

from Olathe up. No headgates were raised and the usual amount of five

feet passed Olathe unmolested and one and one-half to two feet reached

priority No. iy2 -

"As a supplement to my report, I would make several suggestions,

as I omitted mentioning the reservoir that is now being built, with two
others located. The one that is at this time nearing completion is located

on sections 27, 28 and 34, township 51, north range 10, W. N. M. M., and

when filled will cover 167 acres at an average of seven feet deep, making
a total of 1,169 acre-feet and is named the Bonnie reservoir. The enter-

prise is being carried on by the people of Garnett mesa. The outflow

from these reservoirs will go directly into the Garnett ditch, which covers

1,000 acres of the finest fruit land on the western slope.

"The other two locations are directly above the present one, in what
is known as Hammond- gulch, Montrose county. I have recommended
the building of more reservoirs, as I believe favorable locations can be

found.

"A ditch is also being constructed to carry the excess water of the

Cimarron river into the Uncompahgre valley, which will perhaps double

the amount of water in this district during low water season. I would
also recommend that the whole Uncompahgre river be made one dis-

trict, believing that greater good could be accomplished.
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"The number of loans or transfers of water under section 3, chapter

105, Session Laws of 1899, were thirty-three, being made for from fifteen

days to three months."

Commissioner of district No. 42, Geo. Hall, submits his

report with the following comments on reservoirs:

"B. C. reservoirs (Big creek), capacity 29,000 acre-feet; water used
from July 3 to August 15; average flow thirty-four and nine-tenths second-

feet. Cottonwood reservoir, capacity 1,163 acre-feet; flow from July 22

to August 11; average run of water ten second-feet. Bull Creek reser-

voir, capacity 200 acre-feet; water used from July 17 to August 25; aver-

age flow of water three cubic feet. Mesa Creek reservoir, capacity 900

acre-feet; water used from July 10 to August 12; average flow of water
twenty cubic feet. Kannah Creek reservoir, capacity 1,015 acre-feet;

water used from July 5 to August' 15; average flow of water twelve and
eight-tenths second-feet. The majority of headgates in. this district are

good. Have a few ditches with none at all, and a few headgates which
are no account."

Commissioner of district No. 45, E. L. House, submits
his report with the following comment:

"There were thirty-five loans of water under chapter 105, section

3, Session Laws of 1899. Owners of water and water rights taking water

from the same stream, having the right to loan water to each other for

a limited time, have saved hundreds of young fruit trees and truck

patches in District No. 45 this season. Water was turned in from reser-

voirs on July 16 and continued to flow until July 27 with an average flow

of 102 2-10 feet."

Commissioner of district No. 52, C. B. Rundell, submits

his report with the following information

:

"The following ditches
t
have been using water that have not been

decreed: Mugrage, Unghern, McPhee, Phillifer, Freeman, Rock Creek,

Box Canon, Kid Ranch Box Canon, Brunner Stark Creek, and four

ditches out of Catamount creek. North Piney ditch washed out in the

spring of 1899 and has not been repaired. Hartman ditch received no

water until about the middle of July and then there was only just enough

to run through the ditch. There were no services rendered by me during

the months of April, September and October of this year."

Commissioner of district No. 53, John C. Richardson,

submits his report with the following comment:

"I enclose you my report in separate mail. It is not as complete

as it should be on account of not receiving my commission until late in

season; also on account of numerous transfers of ditches to other par-

ties and the ranches run by leasers or foremen, who know nothing of the
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names of ditches. I find owners ignorant of the names of their ditches,

and indifferent as to supplying me with information; say it is of no con-

sequence and only an additional expense to the ranchmen for nothing.

A good many ditches need headgates, also measuring weirs. Some think,

because they do not damage anything, they are not required to put in

headgates or measuring boxes, when they can divide the water with their

neighbors without. Shall I compel the compliance with the law or let

them alone? Some places I have to measure the water in the ditch with-

out weirs, which is not a very accurate way of measuring. You will find

no report on wheat or oats as they are only raised in our country for

chickens. Crops are good; second crop not so very good on account of

dry weather and cold nights.

"Sterner reservoir, capacity 3,600 feet; average flow throughout the

season, two feet.

"Keener reservoir, capacity 720,000 feet; flow August 20 to Septem-

ber 1, eight cubic feet."

Commissioner of district No. Gl, Win. Williams, reports

that the flow of water throughout the season in his district

remained about the same, as the supply is furnished by li vino-

springs. No small grain was raised in this district.

Commissioner of district No. 68, P. H. Shue, reports as

follows

:

"Transfers of water under section 3, chapter 105, Session Laws of

1899, eleven; average time of transfer, fifteen days.

"There is a quantity of water drawn from Leopard creek through

Leopard Creek ditch No. 20, from San Miguel county. This flows from

three to ten second-feet up to July 15. West Dallas creek never flows suf-

ficient water; usually about ten to twenty second-feet. During the past

two years the owners of ditches from this stream have waived priority

rights, and mutually agreed to permit the water commissioner to prorate

the waters on a time division between the ditches. It has worked very

satisfactorily and economically. The supply of snow was very limited up

to April 10, after which time there were heavy snows on the head waters.

This condition was of material advantage for a good supply of water,

but went off very rapidly, especially during the last days of June. This

permitted ample irrigation during May and June and secured a heavy

seepage flow for the later season. Cow creek was lower than ever be-

fore known, gauging only twelve and five-tenths second-feet on August

8 above ditches. Uncompahgre was down to sixty-seven second-feet on

August 30, but not falling greatly below this for September. November 1 it

gauged less than forty second-feet. All the smaller streams were prac-

tically dry by July 15. Coal creek being an exception, as it kept up a

fair flow to September. After July 26 several ditches were cut off, which

occasioned some loss in crops. I instructed my deputies to police the

streams and see that only those who were entitled to water received it.

We experienced but little difficulty. The temporary loan law seems to
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be a good provision, as it offers legal means to get water at critical times.

I found a tendency to abuse its provisions and refused in several in-

stances to recognize transfers, compelling consumers to make the best

use of the water."

Commissioner of district No. 69, A. E. Arms, reports no
services.

Respectfully submitted,

A. F. REEVES,
Superintendent of Irrigation, Division No. 5.

Montrose, Colo., December 26, 1900.
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Hayden, Routt Comity, Colorado, December 29, 1S99.

HON. A. J. McCUNE,
State Engineer, Denver, Colorado

:

Dear Sir—I hereby submit to you my annual report as

superintendent of irrigation of irrigation division No. 6,

otherwise known as the Green river division. Also the en-

closed report from the only water commissioner in this

division, namely, Mr. J. D. Moog, district No. 43.

He is one of the best and most reliable water commis-
sioners we have, I believe, in the state, and faithfully and
cheerfully performs all duties imposed upon him and does as

the law directs in his official capacity.

The irrigation season opened with an unusual supply
of snow in the mountains, followed by numerous rains

throughout the season, thus securing good crops to all, pro-

viding no other obstacle presented itself. But later on in

the season Mr. Jack Frost made himself known to all grain

growers in this division ; the grain crop, although a very large

acreage, was almost a failure on account of a very early frost,

hence oats especially command a very high price. The hay
crop is a good average one. The stock range at large was
especially good.

We had very little difficulty with ditch owners the past

season. I had very good success by simply writing to ditch

owners not having prior rights to shut their headgates to

their own ditches so that those having prior rights would
not be injured thereby; in most all cases the requests were
complied with, so that I had to make no official visit, a few
simple words on paper having the desired effect.

There being only one water commissioner in this divis-

ion, where there should have been five, the larger portion of

the work devolves upon myself, which is not very satisfactory

from a financial point of view, or from any way one may look

at it. This season I have saved Routt and Rio Blanco coun-
ties at least two hundred dollars that I could easily have
made by making official calls on ditch owners, but I used some
paper and postage stamps instead, and it worked wonder-
fully well and succeeded in all cases where disputes arose
among ditch owners.
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This division is attracting a large number of settlers

every season, and there is room for many more for years to

come. The division is only in its infancy in the way of irriga-

tion problems. The amount of water running to waste every
season is almost beyond the imagination of man. If this

water could be successfully stored in reservoirs the acreage
would be more than doubled, for, practically speaking, the

best land is still open to settlement, as the mesa lands are

far superior to the river bottoms in richness.

Rotation has been practiced to some extent, and with
success. I would earnestly recommend that it be still more
thoroughly put in use by those living where there may be a
scarcity of water. It would avoid trouble and the hard feel-

ings that usually arise among ditch owners.

The total number of days employed in the discharge of

my duties as superintendent of irrigation of division No. 6

was twenty-two.

Enclosed find tabulated statement of ditches decreed this

season; also report on ditches, and acreage and amount of

water used, together with report of water commissioner of

district 43.

Before I close this reporjt I would say, that the land

capable of irrigation would be three times its present amount.
Allow me to thank you for your kindness during the

past season in your affairs with this office.

Yours very truly,

C. S. ROBERTS,
Superintendent of Irrigation of Division No. 6.

Meeker, Colorado, November 5, 1899.

HON. C. S. ROBERTS,
Superintendent of Irrigation, Division No. 6, Hay-

den, Colorado

:

Dear Sir—The past irrigation season of 1899 was an ex-

ceptionally favorable one in this district. On account of

the heavy snowfall last winter and frequent rains during the

summer the water supply during the season was better than

it has been for several years.

On Piceance creek there was plenty of water to go

around, also on Black Sulphur creek; never had to shut off

any ditches taking water from these creeks.
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On Upper Piceance creek the ranchmen used the water
alternately without any trouble.

On Dry Piceance or Thurman creek, pending the settle-

ment of the lawsuit between Hayes and McLaughlin accord-

ing to agreement between the parties, I gave all of the water
to each alternately for five days. Hayes has bought out Mc-
Laughlin since and the lawsuit is off, Hayes paying the costs,

so there will be no more trouble in that neighborhood.

The case of Leonard vs. J. D. Moog et al. has not been
decided as yet. Both attorneys were to file briefs within

twenty days, and then Judge Rucker will decide. If he de-

cides against me I am going to the Supreme Court. After
that I am going to resign as water commissioner of district

43 because the county commissioners refused to pay my ex-

penses in this suit and the parties interested in the case only

paid me f45.00.

On Coal creek I shut down all the ditches excepting Coal
creek No. 1, Coal creek mesa, itittLe Beaver and Martin ditch,

on June 1. On June 10 I shut down Coal creek mesa. On
July 26 I gave Coal creek mesa ditch water again, Coal creek

No. 1 not using it, and turned it down again for Coal creek

No. 1 August 30.

On Flag creek everybody had water up to June 21. I

then turned it all down to B. A. & B. ditch for six days, and
then alternately to Kooney and Melvin ditches and to Howey
ditch. They all raised good crops on Flag creek. I spent
some time in repairing headgates and measuring flumes and
put in some new ones.

New headgates and measuring weirs combined in Melvin
ditch, two in Howey ditch, one in B. A. & B. ditch, Youch
ditch, measuring flume in Coal creek No. 1, Metz, Metz and
Reigan, Piceance ditch and Emily ditch.

Worked sixty-seven days.

Very respectfully,

J. D. MOOG,
Water Commissioner, District No. 13.

Ilayden, Routt County, Colorado, November 28, 1900.

HON. A. J. McCUNE,
State Engineer

:

Dear Sir—I have the honor herewith to submit to yon
my annual report as superintendent of irrigation division
No. 6.
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There being no ditches decreed in district 55, there are
no ditch rights to attend to.

In water districts Nos. 44, 54, 56, 57 and 58, there be-

ing no water commissioners, the duties of such rest with my-
self, who am generally applied to for relief. In a great many
cases when a call is made for me to go and distribute water I

have sent letters, which are generally adhered to, and my
request complied with. It is very seldom that I have to

make the second appeal to shut off headgates. In fact, I have
no complaint to offer on that score.

Water district No. 58 comprises all the land subject to
irrigation which draws its supply of water from Elk river
and the Yampa river above the mouth of the Elk river and its

tributaries.

There are 132 decreed ditches in this district, besides a
number without decrees, 230 miles in length. The increased
acreage over the past season, according to the number of new
ditches decreed, will exceed the report of last year by over
1,500 acres. For the past few years this district has made
greater progress than any other in the division.

The principal crops being raised are as follows : By far

the larger portion is hay, comprising chiefly timothy and na-

tive grasses; alfalfa does not seem to be as much of a sue
cess, still there is quite an acreage in alfalfa. The grains
comprise oats, barley, rye and wheat, the larger crop being-

oats, barley and rye. The majority of the grains are gen-

erally raised here without the aid of irrigation, but this sea-

son's crop, without irrigation, was almost a failure, owing to

the severe drought. There was scarcely any rainfall during
the whole season, hence the grain crops especially were very
short—almost a failure with a great many ranchmen. The
hay crop is also below the average in yield, more on account
of the season than because of the scarcity of water, for the

larger portion of irrigation farms have an almost unlimited

amount of water. The principal drawback with most ditches

is that they are not kept in good repair, hence the ditch will

not carry the water, and the crops are short on that account

in many cases. Land owners are slow to understand why
crops are short, while if they would put in some of their time

in the fall repairing their ditches the reward for the labor

would more than repay the outlay in expenses. This district

is not alone in this respect the same being true in almost all

the rest of the districts in this division.

The following streams were short of water early in the

season in district No. 58: Walton creek, Oak creek, Deep
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creek, and the balance ol the lesser creeks were either short

of water or were entirely dry.

There being no water commissioner in district 58, 1 was
employed ten days in the distribution of water on Karns
worth, Walton and Oak creeks.

There is yet a large amount of land opened for settle-

ment in this district that could be brought under cultivation

by irrigation, either by enlarging some of the ditches already

decreed or building new ditches and reservoirs. There arc

only one or two reservoirs in use as yet, but a great many
more could be built without any large expenditure of time

and labor. The amount of expense in keeping ditches in

repair amounts to only a few dollars per year on the aver-

age. There are a great many ditches that have never been
cleaned out since being built several years ago.

Water district No. 57 embraces a large area of land, in-

cluding 54 decreed ditches, together with the various enlarge-

ments, and 140 miles in length. Acres irrigated, about 14,000;
fruits, eight acres.

This district is one of the best located in this division as

regards climate and Avater supply, aud has generally good
crops every season, the timothy hay being the largest, next
coming alfalfa and native grasses following. The hay crop
is a little below the average, and the grains are short in acre-

age also. The usual yield for oats, from 35 to 60 bushels per

acre; wheat, 25 to 50 bushels per acre; barley and rye are also

raised in smaller amounts. Small fruits are raised in abund-
ance, but the acreage is not large. Very feAv of the standard
fruits do any good, owing to early frosts.

This is indeed a country for the stockman, with plenty

of range in summer and large hay stacks for feed for the

winter.

The reservoir system is being adopted on a small scale

with good results. There are also plenty of openings still

remaining vacant for any one in need of such lands. There
is an unlimited amount of water running to waste in the

early spring that could be stored in reservoirs for future use.

Water district No. 5G contains in number only ten

decreed ditches. Length in miles, 20. Amount irrigated

therefrom, 700 acres.

This district is the land where it is all the year round
almost like summer. There is very little snowfall in the valley

during the winter months. Kanchmen raise almost anything
that can be raised in a garden. This section is also adapted



110 TENTH BIENNIAL REPORT

to stock raising, but it is as yet very sparsely settled. Crops
average. Water supply short on south fork Vermillion creek.

Water district No. 54 has in number 25 decreed ditches,

being 60 miles in length.

There are a few of these ditches used for mining purposes,
the rest being used for irrigation.

Timothy hay is chiefly being raised. The soil is well

adapted for the raising of alfalfa. The hay crop about the
average. Grain crops are rather short this season, oats being
in the lead. Increase in acreage, 200 acres over last season.

Water supply short on Four-Mile creek.

Water district No. 14 has in number 40 decreed ditches,

with 61 miles in length. Acres irrigated, 7,000.

Timothy hay and native grasses in the lead, but there is

a great deal of alfalfa raised. The crops are somewhat below
the average.

Water supply short on Good Springs creek, Wilson creek,

Milk creek, Mogeropets creeks and some of the lesser streams.

Acres in small fruits, four. I saw some fine looking apple
trees just bearing fruit. Garden produce of all kinds does
well in this district.

The Hulett reservoir is a great success and has plenty of

water.

Water district No. 55, no ditches decreed. This district

will make one of the finest in this division when properly de-

veloped, for it has plenty of land and water to be used for

those who have the money and the push in them.

Concerning the exchange or loan of water right between
ditch owners on the same stream, I have believed in the same
for a good Jong time past, and have always given advice to

ditch owners on streams to exchange with each other, as that

will, in a great many cases, prevent those hard feelings that

usually arise between owners of ditches. I believe the law
to be all right, as I have seen nothing bad resulting from
the exchange.

The county officials do not see any use for a superintend-

ent of irrigation for this division. That is the reason I am
not able to give an account of this division as it deserves, for

it should be in the front and not where it now is—next to

nothing. You will be able to see why there is no better crop

report, and a great many other reports that would be a
benefit to all, and more especially to this division.

There lias been such a demand for advice on ditch rights

that it has kept me quite busy at times answering and giving
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an opinion on different subjects of irrigation, and 1 believe

it has been a saying of many lawsuits, the parties getting the

advice free.

The snowfall of last winter was light, and hence the

water supply shorter than usual, and besides the season was
one of the dryest in years.

As early as this date it looks like a good supply of snow
in the mountains for the coining season of 1901. Reports
give a large fall of snow for this early in the season.

One cubic foot of water per second of time is allowed
for each 60 acres under ditch for irrigation in this division,

with the exception of water district No. 13, where the ditches

are decreed one cubic foot for each 50 acres.

A copy of ditch decrees enclosed, as taken from copy re-

ceived from the clerk of the District Court.

In water district No. 43 the work of the commissioner,

J. D. Moog, has been generally satisfactory, as there has never
been an appeal to me to go there to settle any disputes. But
there has been granted by the District Court an injunction

restraining either the water commissioner or myself from in-

terfering with certain headgates of one particular party, who,
I believe, takes water not according to law or justice, but it

is not for me to criticise those who have the authority to

give the injunction. Mr. Moog has had large experience in

the office he now holds and has shown good judgment under
the circumstances with which he has to labor.

Yours very truly,

C. S. ROBERTS,
Superintendent of Irrigation, Division Xo. (>.
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STEEL FACED DAM OF PIKE'S PEAK POWER CO., NEAR VICTOR.
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CHAPTER V.

SUMMARY OF DITCH AND RESERVOIR FILINGS
FROM DECEMBER 1, 1898, TO DECEMBER 1, 1900.

DIVISION NO. 1

District No.
Number of
Ditches

Capacity Claimed
in Second-Feet

Number of
Reservoirs

Capacity in

Cubic Feet
_

1 19

6

20

9

None

10

8

7

None

11

5

14

2

3

2

1,442.40

139.25

473.00

58.50'

4

4

8

8

3

4

7

4

None

2

None

None

1

None

1

18,882,000

316,602,460

?»

4

tiO3,203,40O

683,528,596

1,532,462,580

6..,.. • ' 110.25

178.06

27.06

15,003,940

29,394,875

8 38,068,435

it

23.. .

46

127.75

85 . 50

190

127.90

387.50

16

321,386,310

47

48

64

196,020,000

65 1,005,000

Totals 116 3,363.77 46 8,785,567,596
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SUMMARY OF DITCH AND RESERVOIR FILINGS

FROM DECEMBER 1, 1898, TO DECEMBER 1, 1900.

DIVISION NO. 2

District No.
Number of
Ditches

Capacity Claimed
in Second- Feet

Number of
Reservoirs

Capacity in
Cubic Feet

10

11

15

6

10

None

5

2

18

11

None

6

2

2

13

108.52

41.20

289.75

7

None

11

None

None

1

6

3

None

5

None

None

3

5,757,818

12

13

728,362,953

14 8.25

31

101.31

3,793.90

15

16..

17..

18

145,490,400
%

30,293,850

496,584,000

19

49 . .

142.64

85.91

5.75

1,694.33

518,330

66

67 290,000,000

Totals 90 6,302.56 36 1,697,007,341
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SUMMARY OF DITCH AND RESERVOIR FILINGS

FROM DECEMBER 1, 1898, TO DECEMBER 1, 1900.

DIVISION NO. 3

District No.
Number of
Bitches

Capacity Claimed
in Second-Feet

Number of
Reservoirs

Capacity in
Cubic Feet

20 -. 12

None

None

1

4

7

None

None

73.50 None

None

None

5

None

None

None

None

21

22

24..

25

116

26.87

96.28

980,721,815

26

27

35

Totals 24 312.65 5 980,721,815
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SUMMARY OF DITCH AND RESERVOIR FILINGS

FROM DECEMBER 1, 1898, TO DECEMBER 1, 1900.

DIVISION NO. 4

District No.
Number of
Ditches

Capacity Claimed
in Second-Feet

Number of
Reservoirs

^ Capacity inw Cubic Feet

29 8

12

19

1

14

2

460.50

229

2,497.75

2.50

281.35

12.20

None

5

1

None

None

None

30

31

32

16,022,800

11,669,721

33 .

34

Totals 56 3.483.30 6 27.692,524
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SUMMARY OF DITCH AND RESERVOIR FILINGS

FROM DECEMBER 1, 1898, TO DECEMBER 1, 1900.

DIVISION NO. 5

District No.
Number of
Ditches

Capacity Claimed
in Second-Feet

Number of
Reservoirs

Capacity in
Cubic Feet

28 2

15

24

18

8

26

14

33

7

8

5

9

32

8

2

9

None

1

6.20

373.87

3>7.0i

97.57

26.52

167.40

71.47

335.50

71.66

44.65

156.78

37.44

49.00

752.68

60.04

11.00

130.85

None

None

None

2

12

15

1

13

None

None

None

None

1

1

1

None

2

None

None

36

37

38

39

919,465

167.049,446

40

41

42

241,786.980

52.400,800

318,742,200

45

50

51

52

53 8,771,560

59 35,000 000

60 75,980

61

62 ..

63

8,012,060

68 1.00

Totals 228 2,780.77 4S 920,158,451
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SUMMARY OP DITCH AND RESERVOIR FILINGS

FROM DECEMBER 1, 1898, TO DECEMBER 1, 1900.

DIVISION NO. 6

District No.
Number of
Ditches

Capacity Claimed
in Second-Feet

Number of
Reservoirs

Capacity in
Cubic Feet

43

44

25

5

4

1

None

4

9

197.03

21.80

41.25

15

4

None

None

None

None

None

2

11,412,318

54

55

56

57 98.80

3658 7,808,156

Totals 48 409.88 6 19,220,474

Division No.
Number of
Ditches

Capacity
Second-Feet

Number of
Reservoirs

Capacity in
Cubic Feet

1

2

3

4

5

6

116

90

24

56

228

48

3,363.77

6,302.56

312.65

3,483.30

2,780.77

409.88

46

36

5

6

48

6

48,882,000

1,697.007,341

980,721,815

27,692,524

920,158,451

19,220,474

Totals 562 16,652.93 147 3,693,682,605
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CHAPTER VL

SEEPAGE MEASUREMENTS AND DITCH RATINGS.

SEEPAGE MEASUREMENTS.

RETURN OR SEEPAGE WATERS OF THE SOUTH PLATTE RIVER.

Measurements of the seepage or return waters of the

South Platte were continued during the fall of each year,

1899 and 1900, on practically the same line as had been pur-

sued by this department for some years previous. The work
each year was done entirely by a special deputy, who was
assisted by the water commissioners of the various districts.

Very favorable weather was had and the work was carried

to the state line each year. In 1899 the work was done by
M. D. Williams between October 23 and November 11; R. W.
Hawley took the gaugings between October 19 and November
2, 1900. The total increase as found by Mr. Williams was
1119.74 second feet, being a considerable gain over any
previous year. The total increase for 1900, as found by Mr.
Hawley, was 800.19 second feet. We quote from Mr. Haw-
ley's report : "These were carried on at a lower stage of river

flow than that of any previous year, and at the close of a very
dry season.-' This will, x^erhaps, partly account for the fall-

ing off from the previous year. An examination of the com-
parative table would indicate that while there is necessarily

considerable fluctuation in this flow, it is yet on the increase,

and is very encouraging as a factor in the future development
of the Platte valley. The data obtained from these measure-
ments is of great value as a basis upon which to figure future

irrigation enterprises along the lower Platte valley.

It is believed that the investigations now being carried

on by Professor Carpenter, of the State Agricultural college,

on the Arkansas and other rivers, in which work this office

should be able to co-operate, will in time be equally valuable.

We have been able, with the use of the fee fund at our com-

mand, to co-operate in a small way with Professor Carpenter
in the work of the Eio Grande and Uncompahgre rivers, the
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results of which are herewith appended. Professor Car-

penter has also kindly furnished us with the results of his

investigations on the tributaries of the South Platte and the

Arkansas rivers. While these results will all be published

in due time in the regular bulletins of the college, it is

thought not out of place to print them here.

Professor Carpenter's letter and the tables following

give the results of the measurements on the various streams.

THE COLORADO STATE AGRICULTURAL COLLEGE.

Barton O. Aylesworth, President.

The Agricultural Experiment Station.

L. G. Carpenter, Director and Irrigation Engineer.

Fort Collins, Colorado, December 12, 1900.

HON. A. J. McCUNE,
State Engineer, Denver, Colorado.

Dear Sir—The experiment station of the agricultural

college has made systematic measurments of the seepage or

return waters in this state for a number of years. The most
extensive measurements have been made on the Cache la

Poudre river, which have been made at least annually since

1892. Three measurements were made before then. Corre-

sponding measurements have been made on the South Platte

annually ever since 1889, a portion of the time by your office,

and a part of the time by the experiment station, or by the

experiment station in connection with your office. In addi-

tion to these the station has made measurements on the Ar-

kansas river, from Canon City to the Kansas line; on the Rio
Grande river, from the canon at Del Norte to the New Mexico
line; on the various tributaries of the Platte river, and on
the Uncompahgre. The other tributaries of the Platte be-

sides the Poudre include the Big and Little Thompson, the

St. Vrain and Left Hand creeks, Boulder and South Boulder
creeks, Clear creek and Bear creek. These make an estimated
linear distance, measured by the streams, of not less than
seven hundred and fifty miles.

A report of the investigations up to 1896, together with
a description of the conditions favoring seepage, was given
in bulletin 33, published by the experiment station, copies of
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which may still be had upon application. The conclusions
stated in that bulletin, which need but little modification,

are as follows

:

1. There is a real increase in the volume of the streams
as they pass through the irrigated sections.

2. There is no such increase in the streams as they pass
through the unirrigated sections. On the contrary, there is

an actual loss, even when the drainage of a large area enters.

3. The increase is more as the irrigated area is greater.

4. The increase Is approximately proportional to the

irrigated area, and it seems probable that with more intimate
knowledge of the amount of water applied and the features

of the drainage, the proportions would be found to be close.

5. The amount of the increase depends very slightly, if

at all, upon the rainfall ; and, so far as it does, it is influenced

principally by the rainfall on the irrigated lands. Only
where the lands are already saturated is the rainfall sufficient

to cause seepage.

6. There is no perceptible underflow from the side chan-

nels, even where they drain several thousand square miles.

7. The inflow is practically the same throughout the

year. It is more in summer, less in winter, principally be-

cause of the effect of the temperature of the soil.

8. The passage of the seepage water through the soil is

very slow, so that it may take years for the seepage from the

outlying lands to reach the river.

9. The amount of seepage is slowly, but constantly, in-

creasing.

10. It may be expected to increase for some years to

come.

11. An increased amount of land may be brought under
cultivation, with time, more especially on the lower portions

of the streams.

12. The seepage being nearly constant throughout the

year, while the needs are greatest in summer, the use of

storage will best utilize the water from inflow.

13. .

14. .

15. On the Poudre river about 30 per cent, of the water

applied in irrigation returned to the river.

16. The use of water on the upper portions of a stream,

when water is not immediately needed by prior appropriators,

will increase the flow of the stream late in summer, and pre-
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vent such low stages as ii would have without this regulating

action.

17. The seepage water is already an important factor

in the water supply for the agriculture of the slate. The
capital value of the water thus received in the valley of the

('ache la Poudre alone is not less than $300,000, and perhaps

$500,000, and for the Platte is from $2,000,000 to $3,000,000.

It is large for the other streams, but of unknown amount.

18. An actual loss is incurred in carrying a stream like

the Platte through sandy beds.

19. Ultimately the returns from seepage will make the

lower portions of such valleys as the Platte more certain of

water, and probably enable a larger acreage to be grown.

The measurements begun on the Platte river by the ex-

periment station in 1894 were directed toward the determina-

tion of certain special objects, which had not before been con-

sidered. Among these was to determine whether there was a

material increase in the stream from the sub-flow in the sandy
tributaries.

With the experiments made the past year your office

aided in bearing part of the expense incurred in making the

measurements on the Rio Grande.

The full tables of measurements are here given and may
be examined in detail by those interested. There are cases

where the results do not seem to agree, or cases where the

stream loses where it might be expected to gain, or gains

where it might be expected to lose. In comparing the ob-

servations of different years there is a material discrimina-

tion in the different sections at the same time, and contra-

dictions are sometimes found. The section which loses one
year may gain the next. Sometimes this discrimination is

due to some condition whose effect has not been eliminated,

and there are cases where the contradiction is the real one.

Mr. R. E. Trimble has made the measurements in 1900
on the tributaries of the Platte and on the Uncompahgre, Mr.

R. W. TIawley those on the Arkansas, and Messrs. Amos
Jones and Antoine Jacob on the Rio Grande and the Conejos.

The method used has been essentially as follows : All the

tributaries entering the stream and all the water taken out
in ditches has been measured between two points on the river,

where the volume was determined. In case of neither loss

nor gain, the volume at the loAver point should be equal to thai

at the upper, increased by the tributaries and decreased by
the outgo. As a matter of fact, there is almost always a dif-

ference between the results thus found ami the amount found



212 TENTH BIENNIAL REPORT

by measurement; the lower measurement is generally found
to be in excess, thus showing a gain in the stream from small
or invisible sources. Sometimes there are tributaries which
simply serve to collect the seepage from a greater or less area
and bring it into the main stream in one channel. All such
streams are measured and recorded, but if they are of such a
character as to give reason to know that they consist almost
entirely of seepage, the measurement is placed in parenthesis

and not counted in the summation.

A fuller description of these measurements and of the

measurements made since 1896 will be issued by the experi-

ment station in a special bulletin in the near future.

Very respectfully yours,

L. G. CARPENTER.

SUMMARY OF GAINS.
Poudre—

*August measurement 92.44

September measurement 110.02

Big Thompson—

*July measurement 51.S5

September measurement 28.07

Little Thompson 21.92

Saint Vrain and Left Hand 43.46

Boulder and South Boulder 28.65

Clear Creek 15.80

Bear Creek 15.71

Total tributaries of the Platte in September and October

Rio Grande—August measurement 14.81

Conejos 18.92

Uncompahgre 88.56

*One section omitted.



STATE ENGINEER OF COLORADO. 213

a
'5 a
O o

o o

CO
52 oc

00
CM ao ~r

1 i

S CI K ^

h

e

« <" CO irt CM f- ao ifl
i~ ir.O m CO 1- -f

«3 IG CM -* C to 00

•S u
u o
Ci

C/3

©'
o
C5 -* M QO n
T^

u ex -f o ~'.
>c O CM ao

>
-i CN

cm
K c\ g S E

to
s

m
H
« V H 1ft t— ^Q O

a
pi

CO c- T

£ 3
O

h-

1

n

^
«
> tn

£ cc
Ci r.o

.
o o 5C k

H <3
3

1-1 1-1

02
W

^
O t- c- 00 « a- Oi 0) o

m <u u u h u u u u u
c V V V U V ID l>

H CO ,0 J3 ~ ~ * £\ ^3 J2
p C O e o O O

£
H

t u 5 o t u o o
c O C O O O

a
H
H
P
02
-^^
Hm
(«^ H

H n
O s

-0

PM
t/3H <

H w
w

o
w
o
-J
04

• J3
c.

M
V
I

E

•

2
•5 X 3 II

1/

c
c

>
.3
t

.2

CJ

>

1

1

c

-

M

be x
3 *

! 3 — 3

:

,1

Z

c

1 •I

1 ci

3
z i

* cd
-

i "Z c - CI w f
J - = X t fc * /



214 TENTH BIENNIAL REPORT

Oo
OS

M

O
Q

a

O

H
«
—

-

a:

Ph

x

O

o

in
w
o

o

© C

'Is

"go
V

Lt Ci OO —'w co i-i o
"

i'
'

*

River

<M O
as oo

co

QO CS

to

5

o

0)

V

«

o

SC —

o

c

Date

October

20

October

20

October

20

October

20

October

20

PLACE

OF

MEASUREMENT

c

X
G

g

c
1-

»
c

1
PC

c

c

1

, 1

c

PC

|

<

c
c

CJ

tr

c

E

PC

ItH

c

1

i
t
z
c

1
E

4.



STATE ENGINEER OF COLORADO. 215

oo
C5

>
s

O

a
o

o

P
<

PL,

2

C q

CC T OS
-

'

8 5 8
30 »1« d OS t~ 'O ^H

i N ta

5 i-

O 3
:-,

a

h 00
T-l

r^-

*9 8 OS £ :i

§3 OO tO

| 7
l— /

CM
•- u
o o
u
C/2

SO CM ec s CJ 00 os co

u
>
•—

CO X s cc .-. s :-. i-

c § C 8 d
ee

-
28 ss y C CO

Pd

V CO Q ec »rs o _
s s

rt
1 _ 3 SC

— l- !_-' co si
c M

9 »-l

o
o

o
4J

cfl

o

OO
«o

so

5
-—
N
03

8

c o OS OS 00 X X
VI s\ CX 71 '_l ^ 1-1 'H 1-1

ad >> >> _>' i? -^ >« j> Pj >! > 1 >>

s a a a s a *3 ~
E 3

H
Z
H
S
w J
5 c.

P •?

<*

W ^

S3 «

Cd »
1

o I

w i
s

u ; c !
"c

<J i c

*4 : ^ |

04 X
i

E
t

X

;
c

! c

2 »

i /
:

2 a u
c \ I i

: i
e

*

9 >-

i i t C ^:

E

<

i
c

> b

«
1

1

I b

[

a

pc

|

c

U

1

s

1

1
|

- 1
c I

:-

- b

c £
3

S
i

6 £
t

( > *-J c 2 5
1
c

iJ < * J ff < «! < = < s B Z



216 TENTH BIENNIAL REPORT

©o

i—

i

P3

ft
O
02

a
o
w

PQ

O
zn
H

&
w
<

o
Oh

" c
"Sg
O o

t- — e- 23
t-

CO «o -* ^ Lt o
od ,_ c- t- c lO t—

«t 1

T—

I

eg

o o
(h

s s s 8 £ 5 ©
to

<x> c 09 CO IC3 s
•»< u

1

o °
a
(X!

OC i-i X kfl -+ r^ X t- aa
u
c>
>

B> Cvl t- >* eg C) <o c— GO

s ea
X
1-3 eo

ec e<i in >* C) 1ft

s

3 £ K c eg
OS s

a <T d «o CC to cc
-* i—i K

s
O

a
o

o
CI

03

o

P

8
EC

CI «o

'SI

OC 00 C- L~ tr- cr CR oc X oo

ti M 1 U U h u 1* ll u
<L) U 1 U 4J 1 4J U U CI

U X .Q £ £ JD a je rf3 & £>

rt £ s £ 1 £ £ £ £ £ B
q i II i t SJ Ci 4J u i CI

c- a a i C ii a < . c- o. a
u u u V CJ u u u u u
c/: ai DO 09 'X 03 03 Cfl C/3 tSi

h
£
W
§
» ,e

a;
a

& i
03 Im
<! s
w >

§ S

fe
* «

o ti

w E
o £ X

s«*: V c t
_?

~_

PM I X T T t

"ur 2
a

c X -= 5

c
a

£
i

•

a
o

bo
R
d

l

1

*

U
o bj

X
'Z.

€

9

£w

i 5

£

H
bi

s

X
: t

i
* * & p i >, | * &

H

< 3 o >— H ^c o a]
CIT Ti % 1 1 CI

pq 3 PC pi < 5 CC pq pq S5



STATE ENGINEER OF COLORADO. 217

©©©

>
»—

i

«

W
O
w

a
o
o

o
m

a
H

<

O o

o o

OS
s3

o

o 8 CO CO
ao

<o 5
i
-

9 S
,_, -Y ,_, re _

5-1 re — E t- t-

i
° OON 1 co

o 'a § CO 5 3 CI

,_,

?,
Cg m4 o o> Û J »* -*
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DITCH RATINGS.

During the season of 1899 no effort was made to have
ditch ratings made, and in consequence ratings were made
only upon ditches whose owners demanded the same and
guaranteed the expenses. In the spring of 1900, a small fund

having accumulated from the collection of fees, the commis-
sioners of districts where it was thought ratings were most
needed were asked to secure subscriptions guaranteeing a

certain sum for expenses. This plan worked satisfactorily

in several districts, and a greater number of ditches were
rated than in any season for a number of years. From notes

taken by our gaugers we infer that many of the rating flumes

are in poor condition, and consequently the ratings of such
will not stand any length of time, and may perhaps be only

an approximation.

This, subject is discussed somewhat under another head.

A list of ditches rated is appended herewith. Rating tables

were furnished the commissioners and the superintendents of

ditches when demanded.

DITCHES BATED IN 1899

WATER DIVISION NO. 1 (SOUTH PLATTE DIVISION).

NAME OF DITCH No. of
District

Hydrographer Date of
Rating

Fulton

Town or Arthur

Erie

Colden City and Ralston creek.

Rocky Mountain

Agricultural

Farmers* High Line

M. C. Hinderlider

L,. G. Carpenter

M. C. Hinderlider.

H. C. Hall

H.C.Hall

H. C. Hall

M. C. Hinderlider.

June 8

June ir>

June 19

Aug. 1

Aug. 2

Aug. 2

Aug. 28

WATER DIVISION NO. 2 (ARKANSAS DIVISION).

NAME OF DITCH No. of
District

Hydrographer Date of
Rating

Rocky Ford High Line .. 11

67

M. C. Hinderlider

M. C. Hinderlider

July 12

Colorado and Kansas May 30
t
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DITCHES RATED IN 1900

WATER DIVISION NO. 1 (SOUTH PLATTE DIVISION).

NAME OF DITCH No. of
District

Hydrographer Date of
Rating

Fulton

Brantner

Beaman

Farmers' Independent

Platteville

Brighton

Cook and Hewes or Western ..

Union

Section No. 3

North Poudre._.

L,arimer county

Dry Creek or Jackson

Mill Power

Larimer and Weld

Larimer No. 2

Colony No. 3

Cache La Poudre, or No. 2

Outlet B. H. Eaton reservoir...

Larimer County

Outlet North Poudre ...

Larimer County

St. Vrain reservoir outlet

Supply

Highland

Goodhue

Marshallville

Dry Creek No. 2

South Boulder and Bear Creek.

South Boulder and Coal Creek.

Velie and Shanahan

Davidson :.

Boulderand Left Hand

North Boulder Farmers'

Boulder and White Rock

Farmers'

Anderson

Butte Mill

R. F. Walter

.

R. F. Walter.

R. F. Walter.

R. F. Walter.

R. F. Walter.

R. F. Walter.

R. F. Walter.

R. F. Walter.

R. F. Walter.

R. F. Walter.

R. F. Walter.

R. F. Walter.

R. F. Walter.

R. F. Walter.

R. F. Walter.

R. F.Walter.

R. F. Walter.

R. F. Walter.

R. F. Walter.

R. F. Walter.

R. F. Walter.

R. F.Walter.

R. F. Walter.

R. F. Walter

R. F. Walter.

R. F. Walter.

R. F. Walter.

R. F. Walter.

R. F. Walter.

R. F. Walter.

R. F. Walter.

R. F. Walter.

R. F. Walter.

R. F. Walter.

R. F. Walter.

R. F. Walter.

R. F. Walter.

July 30

July 30

July 30

July 31

July 31

July 31

Aug. 1

Aug. 1

Aug. 1

June 21

June 22

June 22

June 27

June 28

June 28

July 5

July 6

July 6

Aug. 17

Aug. 25

July 20

June 19

July 9

July 9

July

July

July

July

July

July

July 3

July 10

July 10

July 10

July 11

July 11

July 11
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DITCHES RATED IX L900- -Continued.

WATER DIVISION NO. 1 (SOUTH PLATTE DIVISION)-Concluded.

NAME OF DITCH No of
District

Hydrographer Date of
Rating

M. G. Smith

McGinn

6

6

6

6

8

8

8

8

8

8

64

64

64

64

64

R. F. Walter

R. F. Walter....

R. F. Walter

R. F. Walter

R. F. Walter

R. F. Walter

R. F. Walter

R. F. Walter..

R. F. Walter

L. R. Hope..

R. F. Walter...

R. F. Walter...

R. F. Walter

R. F. Walter

R. F. Walter

July 11

July 12

South Boulder Canon.. July 12

Enterprise _

City

High Line

Platte Canon

Nevada..

Last Chance. ..

July 12

July 23

July 24

July 24

July 24

July 2:>

City

Low Line

Patterson Lateral

Aug. 4

Aug. 10

Aug. 10

Schneider Aug. 10

South Platte Aug. 10

Davis Brothers . . . Aug. 11

WATER DIVISION NO. 2 (ARKANSAS DIVISION).

NAME OF DITCH No. of
District

Hydrographer Date of
Rating

Stubbs& Miller....

Twin Lakes reservoir, station No. 2

Colorado canal

10

11

14

14

14

17

17

17

67

M. C. Hinderlider

A. L. Fellows

A. L. Fellows

A. L. Fellows

L. R. Hope

L. R. Hope

L. R. Hope

L. R. Hope

C. W. Beach

July 1

July 10

July 11

Bessemer.. .

Rocky Ford High Line canal ..

July 17

July IS

Fort Lyon canal July 12

Rocky Ford

Las Animas

July IS

Julv 16

Colorado and Kansas j ulv :»
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DITCHES BATED IN 1900—Concluded.
WATER DIVISION NO. 3 (RIO GRANDE DIVISION).

NAME OF DITCH No. of
District

Hydrographer Date of
Rating

Rio Grande

Farmers' Union

Prairie

Silva

Monte Vista

Rio Grande, Piedra Valley..

Rio Grande Lariat

Star and Star Enlargement

Empire

Centennial

Excelsior

San Luis

Costilla

Hickory Jackson

West Side

Rio Grande

Rio Grande canal

. C. Hinderlider.

. C. Hinderlider.

. C. Hinderlider.

. C. Hinderlider.

. C. Hinderlider.

. C. Hinderlider.

. C. Hinderlider.

. C. Hinderlider.

. C. Hinderlider.

. C. Hinderlider.

. C. Hinderlider.

. C. Hinderlider.

. C. Hinderlider.

. C. Hinderlider.

. C. Hinderlider.

. C. Hinderlider.

L,. Fellows

May 23

May 24

May 25

May 26

May 26

May 27

May 27

May 27

May 28

May 28

May 29

May 29

May 29

May 30

May 30

May 30

July 11

WATER DIVISION NO. 5 (GRAND RIVER DIVISION).

NAME OF DITCH No. of
District

Hydrographer Date of
Rating

Uncompahgre, or Montrose and Delta 41

41

41

42

A. J.McCune June 15

I,outzenberger

Eagle

A. J. McCune

A. T. McCune..

June 16

June 16

Mt. Lincoln _. M. C. Henderlider June 8
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CHAPTER VIL

STREAM GAUGINGS.

HON. A. J. McCUNE,
State Engineer, Denver, Colorado.

Dear Sir—In accordance with your request ! have the

lionor to submit herewith a report of all stream gaugings
made in Colorado by the United States geologicaJ survey,

and by other parties so far as they have been sent to me for

record during 1899 and 1900.

During these two years I have, under the direction of

Mr. F. II. Newell, chief hydrographer of the survey, been

engaged in carrying on a system of stream gauging following

more or less closely the course pursued during previous years.

In the pursuit of this work, through your courtesy, the State

Engineer's office of Colorado has co-operated with me to the

extent of its ability, and 1 seize this opportunity for thanking
you for this assistance on your part. We are, moreover, un-

der special obligations to several of the railroad companies
whose lines run through the state, the officials of some of

which, viz.: The Denver & Rio Grande, CJnion Pacific, Colo-

rado & Southern, Atchison, Topeka & Santa Fe, the Burling-

ton & Missouri River and the Rio Grande Southern, have
furnished us with transportation, without which it would
have been impossible for so much work to be done as has been

accomplished. We believe that the courtesies thus extended
have been compensated by information and statistics con-

cerning the flow of our streams and the advantages that have
accrued, and we hope si ill will accrue to the community at

large through an increased knowledge of the water supply in

different localities available for irrigation or for power.

We have also, us in the past, endeavored to co-operate to

the greatest possible extenl with all ditch companies, super-

intendents of irrigation divisions, water commissioners, and
others who have been interested in learning facts concern-
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ing the flow of water in the streams in their immediate locali-

ties. Much information and assistance has been derived
from a number of gentlemen connected with such companies
and holding the offices specified, among whom I wish to men-
tion as having furnished especial assistance, the officers of

the Great Plains AYater Company, the Amity Canal Com-
pany, the Buffalo Creek Canal Company, the Denver Union
Water Company, and others; and to Messrs. Wolaver, Dick-
son, Kneale, Southland, Matlock, Burrows, Cressy and Obert,

water commissioners of various districts in different parts
of the state, and to many others who have furnished valuable
assistance in various ways. Thanks are also due to all gauge
observers throughout the state for their unfailing courtesy
and untiring assistance for a compensation which is, to say
the most, merely nominal.

We have aimed, so far as it was possible, or so far as the

information seemed to be appreciated, to furnish statistics,

concerning the flow of streams, to irrigation superintendents
and water commissioners, and to newspapers published in

different localities in the state. This work has been generally

well received, and we believe that it should be considerably

extended in the future. It is our aim to co-operate as fully

as possible with all who are interested in irrigation and in

the extension of our irrigated territory.

It has been our effort to obtain statistics, so far as funds

would permit, over the entire state. Many of the stations

maintained have been the same as those established and kept

up during preceding years, but several changes have been

made, old stations being abandoned and new ones taken up.

At those stations which have been abandoned it is believed

that enough statistics have been obtained for our present

purposes, viz. : That of furnishing an approximate idea of

the normal discharge of these streams, and others have been

established and maintained in other places, with the view of

eventually covering all of the most important streams of the

state, and it is further hoped that statistics may be eventually

obtained upon such streams as may prove effective for power
purposes. Forty-one stations have been maintained for either

the whole of the past two years, or for parts thereof, which
will be described separately under the heads of the irrigation

divisions in which they are situated. In the following report

each division will be described in its numerical order, these

divisions being:

Division No. 1, or the South Platte division.

Division No. 2, or the Arkansas division.
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Division No. 3, or i he Rio < rrande division.

Division No. 4, or the San Juan division.

Division No. 5, or the (J rand division.

Division No. 6, or the Green division.

A brief description \\ ill also be given of the work done a1

each of the ganging stations, which will be considered in their

order down stream in each division, beginning with the one

tail host up on the main stream first, then passing to the

tributaries in their order down si roam also. It is thought

best that these should be thus briefly described and a general

review given of the work done in each case, as several of tin 1

stations will be abandoned during the coming year and o1 hers

taken up in their places. In making out the tables of dis

charge, only tin 1 mean, maximum and minimum stages have

been given for each month. This office, however, is in pos-

session of the discharge for each day at most of these places.

and detailed information can be given at any time to such as

may desire it. The statistics are filed for the entire period

of time during which gaugings have been made, up to and
including December, 11)00, so thai comparison of the flow in

the several streams may be made for the different years cov-

ered. These are, as a rule, simply selected points at such

locations upon the several streams as have been found to be

best adapted for securing information concerning the normal
flow, at such places as are considered of the most importance
from the standpoint of distribution to irrigation ditches.

Xowiiere have permanent stations been made, although this

is most desirable and Ave believe it would pay the state to

take hold of this matter. To this I will refer later. The
meters used have been the Trice meters furnished by the

United States geological survey. Those are eminently satis-

factory, giving, as they do, excellent results. They are not
easily thrown out of adjustment, and the results obtained by
their use may be relied upon as accurate.

The following two tables give the different stations at

wThich series of gaugings and gauge readings have been taken.

the first being arranged according to location from the head
of the stream down in the several irrigation divisions, and
the second being an alphabetical list of all such stations with-

out reference to location.

SOUTH PLATTE RIVER DIVISION.

Cheesmau Lake, on (loose creek.

Cheesman lake, on South Platte river.
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Platte canon, on South Platte river.

] )enver, on South Platte river.

Orchard, on South Platte river.

Morrison, on Bear creek.

Forkscreek, on Clear creek.

Marshall, on South Boulder creek.

Boulder, on Boulder creek.

Lyons, on St. Train creek.

Arkins, on Big Thompson creek.

Fort Collins, on Cache a la Poudre deck.

ARKANSAS RIVER DIVISION.

Twin lakes, on Lake creek.

Granite, on Arkansas river.

Salida, on Arkansas river.

Canon City, on Arkansas river.

Pueblo, on Arkansas river.

Nepesta, on Arkansas river.

Rocky Ford, on Arkansas river.

Fort Lyons canal, on Arkansas river.

Colorado & Kansas canal, on Arkansas river

Amity canal, on Arkansas river.

Lamar, on Arkansas river.

Buffalo Creek canal, on Arkansas river.

Trinidad, on Purgatoire river.

"J. J." ranch, on Purgatoire river.

RIO GRANDE DIVISION.

Del Norte, on Bio Grande.

Colorado state line, on Kio Grande.

Los Mogotes, on Conejos river.

SAN JUAN RIVER DIVISION.

Arboles, on San Juan river.

Arboles, on Piedra river.

Ignacio, on Los Pinos river.

Durango, on Florida river.

'

Durango, on Animas river.

Mancos, on Mancos river.
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GRAND RIVER DIVISION.

Glenwood Springs, on Grand river.

( rrand Junction, on < J rand river.

Lola, on Gunnison river.

Grand Junction, on Gunnison river.

Port Crawford, <>n CJncompahgre river.

Montrose, on [Jncompahgre river.

I >olores, on i Dolores river.

Fall Creek, on San Migue] river.

GREEN RIVER DIVISION.

No permanenl stations have been maintained in this di-

vision, but a number of special measurements were made
which will be given in their regular order.

LOCATION OF GAUGING STATIONS.

Animas river, at Durango.

Arkansas river, at Amity canal.

Arkansas river, at Buffalo Creek canal.

Arkansas river, at Canon City.

Arkansas river, al Colorado and Kansas canal.

Arkansas river, at Fort Lyons canal.

Arkansas river, at Granite.

Arkansas river, at Lamar.

Arkansas river, at Nepesta.

Arkansas river, at Pueblo.

Arkansas river, at Rocky Ford.

Arkansas river, at Salida.

Bear creek, at Morrison.

Big Thompson creek, at Arkins.

Boulder creek, at Boulder.
( 'ache a la Poudre, at Fori ( Collins.

Clear creek, a( Korkscreek.

Conejos river, at Los Mogotes.

Dolores river, al Dolores.

Florida river, at Durango.

Goose creek, at Cheesman lake.

Grand river, at Glenwood Springs.
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Grand river, at Grand Junction.

Gunnison river, at Grand Junction.

Gunnison river, at Iola.

Lake creek, at Twin lakes.

Los Pinos river, at Ignacio.

Mancos river, at Mancos.

Piedra river, at Arboles.

Purgatoire river, at "J. J." ranch.

Purgatoire river, at Trinidad.

Eio Grande river, at Colorado state line.

Rio Grande river, at Del Norte.

San Juan river, at Arboles.

San Miguel river, at Fall creek.

South Boulder creek, at Marshall.

South Platte river, at Cheesman lake.

South Platte river, at Denver.

South Platte river, at Orchard.

South Platte river, at Platte canon.

St. Vrain creek, at Lyons.

Uncompahgre river, at Fort Crawford.

Uncorupahgre river, at Montrose.

SOUTH PLATTE IRRIGATION DIVISION.

Irrigation division No. 1, or the South Platte irrigation

division, consists of the drainage basin of the South Platte
river and its tributaries in Colorado. The South Platte river

takes its rise in what is known as "South Park," near the

center of the state, starting at points in the mountains of the

Park range varying in altitude from 14,000 to 9,000 feet.

From the points where it issues from the mountains at Platte

canon it flows in a northerly direction through Denver to its

junction with the Cache a la Poudre near Greeley. Thence
it flows northeasterly, leaving the state a short distance north-

east of Julesburg. The tributaries may be divided into two
classes : Those which, like the headwaters of the South Platte

itself, rise in the mountains, and those which drain the plains

east of the mountains. The principal streams of the first

class in their order down the river are, Bear creek, Clear

creek, St. Vrain (into which flow Boulder and South Boul-

der creeks), Big Thompson creek and Cache a la Poudre. In

the second class may be named as especially worthy of con-

sideration Cherry creek, Lone Tree creek, Box Elder creek,
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Bijou creek, Beaver creek and Pawnee creek. There are also

a great number of others of lesser note. The first class are
those flowing from the mountains. They resemble the upper
branches of the South IMatte itself, in furnishing a perennial

supply of water, varying, however, with the season, the dis-

charges being great during the flood stage and low during
the latter part of the summer and in the fall and winter. The
plains si reams, on the other hand, are torrential in their

nature, furnishing water usually only in time of storms, or

during the melting of snows. In general it may be said that

the normal perennial discharge of all the streams of this di-

vision is claimed and used for irrigation, but great quantities

of water go to waste at the flood stages and in time of storm.

As there is practically an unlimited amount of land upon the

plains adjacent to the South Platte that might be irrigated

if there was a sufficient supply of water, the question of stor-

age becomes one of great importance. The geological survey
is now studying this question and examining such reservoir

sites as are considered capable of storing considerable quan-
tities of water. It is hoped that such reservoirs may be con-

structed as will eventually prevent this great loss of water
which, if properly stored, would become one of the greatest

assets of the state.

An interesting feature connected with the South Platte

basin is the fact that in all its valleys there is so great a

return from seepage. This increase in the normal supply of

the water is growing from year to year as may be seen by
your tables of the seepage measurements of this river. A
study is also being made at the present time of the under-
ground water supply of the plains in this basin, the results

of which will be of great interest in showing the possibilities

of procuring water from artesian sources for stock purposes
and possibly for the irrigation of small tracts. Along the tor-

rential streams of the plains the surface flow may be made
available for irrigation purposes by the construction of suit-

able reservoirs, a few of which are now being constructed by
< ornorations and private parties.

The most notable projects in this basin which have been
under way during the year, are the Cheesman lake in South
Park, a reservoir which is being constructed by the Denver
Union Water Company and the Bijou Irrigation Company's
reservoirs in the neighborhood of Orchard. The Cheesman
lake reservoir is especially noteworthy on account of the

height of its dam and the amount of water to be stored. The
dam i< expected t<> reach the enormous height of 210 feet, be-
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ing constructed of solid masonry. The reservoir sites of the
Bijou Irrigation Company consist of natural basins along the
rims of which embankments will be constructed, thus storing

large bodies of water. Any great extension of the irrigated

area of this division must depend upon the construction of

sucli reservoirs as those now being built and upon improv-
ing the use and distribution of water.

The present distributing system throughout this region,

as in nearly all of Colorado, is very extravagant, in many
cases there being several times as many ditch lines as are
needed for the most economical use. In many cases also much
water goes to waste in marshes and swamps which might be
drained and an increased supply be made thus available.

CHEESMAN LAKE STATIONS ON GOOSE CREEK AND SOUTH
PLATTE RIVER.

These stations were maintained for a portion of the year

1899 through the courtesy of Mr. Charles P. Allen, chief

engineer of the Denver Union Water Company, the object be-

ing to ascertain the flow of water available for storage in

Cheesman lake, an immense reservoir which is being con-

structed by said company for the purpose of furnishing an
unfailing water supply to Denver. The measurements and
gauge readings were made by Mr. J. A. Runner, assistant

engineer, all the gauging being made by the means of floats.

These stations were merely temporary in their nature, it being

necessary to move them further up stream whenever the stor-

age of water in the reservoir should be begun. The amount
of water available at this point is the sum of the discharges

at the two stations.

For the year 1900 records were kept up during practic-

ally the entire time by the engineers in charge. Gaugings
were made and records kept for both Goose creek and South
Platte river, and also of the combined discharge below the

junction of the two and below the dam. The discharge at

the station below the dam, giving combined flow of both South

Platte river and Goose creek, is furnished through the

courtesy of Mr. C. L. Harrison, at present chief engineer of

the water company. The discharge for February is estimated,

but may be considered as closely approximate. Discharges

for all other months are from actual measurements, made
usually three times a day, but sometimes even oftener than

that. The results may be considered as very nearly absolutely

correct.
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LIST OF DISCHARGE MEAS1 REMENTS
MADE ON GOOSE CREEK AT CHEESMAN LAKE.

-
O 1-

u r ^_

ll
2

~
:

Dale Efydrograplier

9

if

«J re

'/I 3

* 3 ^

5 o.

§5§
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- u "-1

.CO u
w s °

V. a < § 3

L899

1 Sept J A Runner 24

- Oct. H J- \. Runner .... M "i

" Nov 19. J A. Runner 72

1 Dec. 3 J A. Runner .76 9

Gaged by floats.

TABLE OF DISCHARGE
OF GOOSE CREEK AT CHEESMAN LAKE.

Stage of Water

A.u

MONTH

Nov

"\ ear

gust Sent ember October ember De< ember

1899

Maximum .

Mean

Minimum

33

12

20

11
.

10

11

10

LO

M

10

9

9

g

-October record. 23 days. November record, 12 days. December record. 9 days.
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LIST OF DISCHARGE MEASUREMENTS
MADE ON SOUTH PLATTE RIVER AT CHEESMAN LAKE.

Date Hydrographer

S
3

U
Sit

.1

si

.5 <^'o

f o
bo o
i- ., i/

.2 oft
£ % O «! § Q

1899

1 July 31..

Sept 8..

J. A.. Runner

J. A. Runner

3.62

1.45

806

2 184

3 Oct. 3.. J. A. Runner.. ... 1.23 .. 95

4 Nov. 19.. J. A. Runner 1.30 107

5 Dec. 5.. J. A. Runner — 1.24 97

Gaged by floats.

TABLE OP DISCHARGE
OF THE SOUTH PLATTE RIVER AT CHEESMAN LAKE.

Stage of Water

MONTH

August September October November December

1899 . .

.

Maximum

Mean

Minimum

830

321

154

ITU1/8

136

95

80

24

160

115

46

103

62

36

September record, 21 days; October record, 23 days; November record, 12 days; December
record, 10 days.



STATE ENGINEER OF COLORADO. !51

W
M
<:

hH

£
<:

a
DQ

o Ho W
i-H w

O
cd

|*
Is« o

-
H
M

< «
W W
u >
73
l-H tf

Q
H

Jx, H
H

H ,1J Chm
< wH H

P-
X

u
U
,5

a
t-

a;
o
V

u
V
jQ
s OCtt;

OS O CO
S
>
o
%

i-

V
.a
o

>n -e OS
in ^c ro
^H

u
.o

g M OS oo

5 O I- 'x>

a
u
w

tn

3 SP
ba 1 OO irt

«J

w
41

£
>> SXI OO o
3 <m o -*

iO 1

a> H
>—

.

CS H
3

feC
CO o
OS a u in ~<» os < O il
ITS 3 o> 1

•—

>

«*

CO

3
>» O OO M

-* CO o
in 3 25
1-7 1—1

Oh
<t

©
be

a u 5 3 o?
O. O (

<
f—

1

X
8 o oo c3
cd

a

?»

cd

2*5 c> r" M
.o-
<u

b.

h
£.

2 r— wN
a
cd
•->

;

<j

< i

u
(5 r -
«V 3
I 1 S
t

( ) "5 i
at t

a a 3



252 TENTH BIENNIAL REPORT

PLATTE CANON STATION ON SOUTH PLATTE RIVER.

This station is located about three miles above the point
where the South Platte river debouches from the mountain-
ous country into the valley region and about the same dis-

tance below the old station at Deansbury, of which this sta-

tion is intended to take the place. Records have been kept
here for some time by the Denver Union Water Company, but
co-operation with this survey was not begun until April 1,

1899. Eeadings were taken until June 2, 1900, inclusive,

when extremely high water carried away the gauge rod which
lias not yet been replaced. Measurements of discharge were
made from a footbridge constructed by the Denver Union
Water Company for the purpose, five measurements bein"'

made in 1899 and two in 1900.

The station is an extremely important one and should
be kept up with great care. If a permanent station could be
made here it would be of the greatest value. The stream flows
rapidly for a long distance through the canon over boulders
which do not move to any great extent. The observer for

some time was Mr. G. E. Carleton, of Littleton. During
the summer of 1899 the gauge readings were furnished to the

United States weather bureau at Denver by which they were
published in the papers.

LIST OF DISCHARGE MEASTREMENTS

MADE OX SOUTH PLATTE RIVER AT PLATTE CANON.

.0 to
S «

Date Hydrographer

s

;>age

Height

(feet)

Area

of

Sec

tion

(square

feet

)

Mean

Veloc-

ity

(feet

per

second)

[)is

harge

(in

cubic

feet

per

second)

1899

1 April 14.. J. E Field 133 1.80 95 5.91 559

2 May 8.. A. t,. Fellows... . 8S 1.50 80 6.23 500

3 June 10.. A. t,. Fellows 88 2.90 138 8.19 1,127

4 July 28.. A.L. Fellows 133 1.80 # 103 6.12 633

5 Oct. 4

1900

A. L,. Fellows 133 .10 39 3.74 146

6 Mar. 5 A. L. Fellows 90 -.40 28 3.11 87

7 Apiil 18 . A L Fellows 71 1.55 82 5.70 467
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DENVER STATION ON THE SOUTH PLATTE RIVER.

This station is located at the Fifteenth street bridge in

the city of Denver, immediately below the mouth of Cherry
creek. It was established July 15, 1895, and has been main-
rained ever since that time. Two rods have been in use dur-

ing the past year, one being upon the left bank and the other

upon the right bank, a short distance below the bridge. Both
were inclined rods, but the one upon the left bank was
washed out by the high water of June, 1900, which also re-

moved the sandbar in front of the rod upon the right hand
side, making it available for low water, which it had not been
before, so that since that time the readings have been taken

from the latter rod. The river at this point is confined be-

tween slag embankments and owing to the sand and shifting-

bottom is very changeable in its nature, thus rendering fre-

quent changes in the rating tables necessary.

The observations have been made by the water commis-
sioners of water district No. 2, in which Denver is located,

Mr. W. J. Southland and his successor. Mr. S. M. Matlock.

Seven gauging* were made in 1899 and eleven were made in

1000 at this point.
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LIST OF DISCHARGE MEASUREMEN
MADE ON SOUTH PLATTE RIVER AT DENVER, COLO.

a ~-

Date Hytlrographer

s

1

[eight

(feet)

Area

of

Sec-

tion

(square

reet)
Menu

Veloc

it

y1
feet

ptr

second

1

1

ilschai
cubic

let

t

1890

32 April 11' A. L. Fellows 58 IN 2.72 122

33 May 11.. A. L. Fellows 6.03 m 355

:;i June 12 A. L Fellows B8 6 20 208 3 67 7-',l

:;:, July 27.. A. h. Fellows.. . 133 89 2.40 213

36 Aug. 4.. A. I,. Fello". 88 272 4.41

37 Sept. A. L. Fellows 133 5.95 129 2 23 28

Oct. 5 .

1900

A. L. Fellows 133 5.10 :,7 LOO

Mar. 6.. A. L. Fellows 90 5.50 97 2.52 211

1" April 12. A. I,. Fellows ... 71 5.90 14:> 2.60 377

11 April 16.. A. L. Fellows 71 7.24 316 1 55 1,439

12 April 20.. A. L. Fellows 71 7.10 1 71 1,396

4:; April 23 . A. L. Fellows 71 8.32 622 r> or> 3,516

41 June 11.. A. L. Fellows 71 631 5 18 3.270

In July A. L,. Fellows 71 5 ',> M 2.") 7

Aug. 7 . A. L. Fellows i 8 5 56 J.Hi 2.69

17 Aug. 10 . A. L. Fellows 71 4.90 tff. 1 10 90

18 Oct. 20 . R. \V. Hawley 33 5.50 103 2.19 226

1<< Oct. R. W. Hawley.... 33 5.30 161
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ORCHARD STATION ON SOUTH PLATTE RIVER.

This station in water district No. 1 of the South Platte

river is located ai the wagon bridge one-quarter of fl mile

southwest of Orchard. It was established in November* 1895,

and lias been maintained most of the time since then. It is

especially valuable, as it gives the discharge at iiijjh water

stages when there is a supply of water available for storage.

The channel of the river is sandy and shifting at this point

and frequent changes in the rating table, arc necessary on this

account. On March 17, L899, the portion of the bridge to

which the gauge rod was attached was raised by a gorge of

ice, which accounted for the sudden change in the gauge read-

ings at that time. Four measurements were made here in

1889 and four also in 11)00. The observer was Mrs. V. E.

Foley, of ( Orchard.

LIST OF DISCHARGE MEASURE

MADE ON SOUTH PLATTE RIVER AT ORCHARD, COLO.

Number

of

Gaghig

Date Hydrographer
a

u

Gage

Height

(feet)

Area

of

Sec-

tion

(square

Moan

Veloc-

ity

(

1

second

i i

u
ri v

K ° v.

— £ -
O = V

Q

1899

32 Aprilll.. A. L. Fellows 3.20 417 3.02 1,258

33 May 27.. A. L. Fellows 86 2.30 l " 1 72 158

34 Sept, 12.. A. L. Fellows 133 2.05 37 51

:;:. Nov. S_.

1900

M. D. Williams... 13 2.80 614

36 Mar. 7.. A. L. Fellows 90

37 April 21.. A. L. Fellows 71 ")
1,291 3 62 1,674

38 July 23 A. I,. Fellows 71 1.85 M L'7, 156

la) 39 Oct. 27 . R. W. Hawley 33 2 7n 161 2.01 324

(a) Results doubtful.
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JULESBURG STATION ON SOUTH PLATTE RIVER.

A station at tliis point is most desirable, although none
has been maintained here in the past. Ii is hoped, however,
thai it may be possible to locale and maintain one here in

the coming year. Results thai might be obtained would be

of the greatest value, as the bridge at which i he stal ion would
be located is not far from the stale line, and knowledge of

the discharge passing from Colorado into Nebraska might
thus he obtained. The channel is very wide, as it is through-

out all the lower portion of the South Platte, and on this ac-

count results obtained must necessarily he approximate, but

in spite of this fact would be of great value.

Four measurements have been made at this point within

the past two years, which are given in the table below.

LIST OF DISCHARGE MEASUREMENTS.

Number

of

Gaging

Date Hydrographer

Meter

Num-

ber

Gage

Height

(feet)

Area

of

Sec-

tion

(square

feet)

Moan

Veloc-

ity

(feet

pet

second)
Discharge

•

in

cubic

feet

per

second

i

1899

1 Sept 14.. A. L. Fellows. 2

2 Nov. 12..

1900

M. D. Williams...
-— 1.120

3 Mar. 8.. A. I,. Fellows 90 2.10 824 2.78 2.291

4 Nov. 2.. R. W. Hawley..... 33 76
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MORRISON STATION ON BEAR CREEK.

Bear creek is one of the smaller tributaries of the South
Platte river, heading in the vicinity of Mt, Evans, about
thirty miles in a southwesterly direction from Denver. The
stream, while usually small, still drains a considerable por-

tion of very mountainous country which is subject to cloud-

bursts of a more or less violent nature, so that floods some-
times come down this creek which cause great destruction

to property and loss of life. The st'ation is located just above
the little town of Morrison. Records have been kept of the

flow of water in this creek a portion of each irrigation season
since April, 1888, excepting the years 1892, 1893 and 1894.

The location of the station was changed, however, on April

16, 1899, to the dam at the head of the pipe line of the Denver
Union Water Company. The rod is fastened to the upper
side of the dam which diverts the water into the pipe. Owing
to the formation of a gravel bar in the summer of 1900, the

conditions were for some time radically changed from the

normal, and for the greater part of the month of September
no readings were taken.

The observer at this station is Mr. S. Hebrew, an em-
ploye of the Denver Union Water Company.

LIST OF DISCHARGE MEASUREMENTS
MADE ON BEAR CREEK AT MORRISON, COLO.

Number

of

Gaging

Date Hydrographer
3

u
V 1-Z v

Gage

Height

^feet)

Area

of

Sec-

tion

(square

feet) Mean

Veloc-

ity

(feet

per

second Discharge

in

cubic

feet

per

second)

1899

15 April 15.. J. E. Field 133 3.80 29 2 23 64

16 May 9.. A. L. Fellows 8S 1.27) 37 2.70 99

17 June 6.. A. L. Fellows 88 4.25 31 3.45 107

18 Aug. 5.. A. L. Fellows 133 4.98 50 3. SI 192

19 Nov. 14..

1900

A. L,. Fellows 133 1.35 5 2.47 13

20 Mar. 9.. A. L. Fellows 90 1.40 5 3.40 17

21 April 11.. A. L. Fellows 71 2.85 23 2.04 47

22 April 25.. A. L. Fellows 71 5.80 62 5.92 367

23 Aug. 7.. A L. Fellows 138 3.20 38 1.65 63

24 Sept. 6.. A. L. Fellows 71 (a) 23 1.05 24

(a) No gage height taken, the conditions being abnormal.



STATE ENGINEER OF COLORADO. 26

H
:-

- L
<—
MH uu
7.

/.

P o
CO

c

K o
- £

H
-

> -

h tf

<1 '_

<
-

r".
-•

c
L

o
©
05 I

e
/

Ci
93

X

•

i
- —

X
Si

X
—

a
X

:

3 CM t 1

—

-

X
3 3 S3 :

:

1S!>.-,

c-i ~. —
E -

—

H
90

7
. 3

S3 —

5

s

bo 'en cq

«
00
oo
H

g | ss

X
X
X

— i~— BQ :i
O i- IG

u

«

Vi-.

O

Ml
«

E
3

E

M
cd

s

C

3

B
3
a
a

r'.

E
3
fi

id

! 3

3 |
S a

a

1

=

E

§

E
3
E
"5

s

3
8
G-

E

|

E

-

55

a

E

E

=

i
o

>
u
Ed

5

>

>
u
i
5

-

< s



268 TENTH BIENNIAL REPORT

H -
" o
rt n
^ U
K 1

u
03 o—

<

P o
-

-
y.

o
GO

PQ &
< -
H o

a
--,

> '—

—i --

-
«*! W
pel H- H
- -
§ U
O
o

_
rt^

© JO OS CS CO .- j~

1
_, t- M ? ooo t> OO CD 00 CM CM -* CM© m CO

H

©
© as oo CM = CC CD Ifl OO

CM
kfl I—o CO oc e-i o <M 5! CO CM c< T1X CO

H

00
OS

CM DO c— oc O "H t-i c- C- X £ — CD
OO — s • _: ~. 50 co e CMx H p

H
•

© cm
GO N

1-
o iC _* e- -

cc s s 33 —
'.--

os

X co CO c-
-

© CO -M OC " Oi CO „ o OO CD
Ifl M c"i CO L- c- in CO ':-. CM

X
H

as
^ CO N 3 cc CO OO CI OO CO OS CD CI 00
t- ac CM --'- c- OQ c-i OS CO -! 00 -

X N r M

H
ift c. o H O iH CO CI O CJ Ifl CM

C5
X 8 s CO

CM s
** CO M N ifl CM T-l

>. © o cc
S!

CO -# oo CO O CO CD X)© CD CO ..o CM CO CM CM CM T 1-H

X
fH

©
X C- I/O CO CM s OO . OO 8co OO lO t- "«* CM c- Ifl

X 1—1

H

X
g 3 00 IT o o ta ifl CM ~ 00X to § CD i -* ifl CM CO CM

X 1—1 1-t

H

:

\(

u,

(U

re

*
o a a

3 s a s g c a 3
ii 3 c 3 3 g 3 3
be
re a a

s j C
a

a 1 a
3 5 a 3

'Ji H re K X cd n « re g 'S re

re HI re (L re u re <v A o

S § s 2 § s g S i S 3 3 s s S

£
n
o w

a

9

3

S
u 4

a
3
•->

>
"i
>—

1

C

CJ

O



STATE ENGINEER or < oi.< >KA no. 269

>- .-.
5)

a

*-5

§5

si

3a

ober

IsttoL'ls

2 ^
Ih U

a a

O
a a

>i
a v

p .t: «
o to -

B a E

J

as-

M
B
td

E

a

S

5

1
o

.5 °
V w

id 1 « ! .a A~
s s S ? S &

o
1-

o
CI £ o <2w ^-

'

'C S o

t> L.

<: < «* 1

1

30 | ssE E
I c
ft I
c

I

V



270 TENTH BIENNIAL REPORT

FORKSCREEK STATION ON CLEAR CREEK.

This station is located at the Forkscreek railway station

on the Colorado & Southern railway, in Clear Creek canon,
at a point just below the junction of the north and south
forks of Clear creek. It was established May 29, 1899, al-

though some measurements had been made at lower points
in previous years, the records of which gaugings and reports

are not given in the table. The station at Forkscreek has
been maintained during the irrigation seasons of 1899 and
1900. The gauge consists of a weight fastened to a wire
running over a pulley at the edge of the embankment upon
which the railway station is placed. The gauge is referred

to bench marks back of the embankment. The stream flows

rapidly through this portion of the canon. There is no suit-

able means for crossing the river at the gauge station, as the

railway bridge crosses at a sharp angle. It is possible, how-
ever, to secure fairly good results by means of measurements
made at the two bridges above the forks, thus securing data

of the flow of the two branches separately. At low water the

stream is gauged by wading.

The observer for the past two years has been Mr. C. N.

Davis, railway station agent at this point. He has volun-

tarily made the readings, sending daily reports to the United
States Weather Bureau in Denver.

LIST OF DISCHARGE MEASUREMENTS
MADE ON CLEAR CREEK AT FORKSCREEK, COLO.

fc s2*
S «
So

Date

1899

1 Mar. 29..

2 April 20..

3 May 10..

4 June 7..

5 Aug. 12..

6 Nov. 15..

1900

7 Mar. 10..

8 April 13..

9 April 24..

10 Aug. 27..

Hydrographer

sT

£ «Ji y 43

bo

of

Se
(squa

° ft

Gage

(fee

Area
tion feet)

3*"

& §

y 3 V

J. E. Field

J. E. Field

A. L. Fellows

A. L. Fellows !

A. Iy. Fellows

A. Iv. Fellows

A. L. Fellows

A. I,. Fellows

A. L. Fellows
j

A. Iv. Fellows I

133

88

88

133

133

90

71

71

71

1.50 20 2.69

2.10 45 3.41

2.75 114 3.21

3.70 172 4.53

3.08 117 3.84

1.70 33 2.04

1.60 21 2.62

1.70 23 3.17

2.60 61 4.75

1.78 61 2.13

52

155

365

779

449

67

290

130
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COMPARA'l'IVB TABLE OP1 DISCHARGE

CLEAR CREEK AT FORKSCREEK, COLO.

September

Maximum.

Mean

Minimum .

Maximum

Mean

Minimum .

Month Stage of Water 1899 1900

Ma x 1mum

Mean

Minimum

January...

Maximum

Mean

Minimum

February

Maximum. ....

Mean

Minimum

7.". (c)

March.. .. 60

11

April

Maximum

Mean

Minimum

103

ISO

51

103

178

Maximum. ... _. . 1,202 (a)

581

182

1,27)9

May Mean

Minimum

789

367

June

Maximum

Mean.. ._.

Minimum .

1.373 (b)

1.0S1

l 259

968

719

July

Maximum

Mean

Minimum

1,202

791

614

719

378

233

Maximum. I

»2()

235

August Mean

Minimum

137

84

349

214

141

(a) May 20th to 31st. no record.
(b) June 1st to 6th. no record.
(c) March 1st to 9th, no record.
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COMPARATIVE TABLE OF DISCHARGE

CLEAR CREEK AT FORKSCREEK, COLO.—Concluded.

Month Stage of Water 1899 1900

November

Maximum

Mean

Minimum

155

77

32

58

52

51

Maximum

Mean

Minimum

51 (d»

December 51

:»i

(d) December 1st to 4th, inclusive.
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MARSHALL STATION ON SOUTH BOULDER CREEK.

South Boulder creek, which is t lie next stream of im-

portance flowing from the mountains north of Clear creek,

has been measured for some time at a point at the mouth
of the canon, about three miles west of the railway station of

Marshall, on the Colorado & Southern railway. The station

was located in April, 1888, and has been maintained during
a portion of each year since that time excepting the years

1893 and 1894. The rod consists of an inclined timber on
the north bank of the stream, near the house of C. E. Barber.

Two ditches divert water at points above the station, viz.

:

The South Boulder and Coal Creek Ditch, and the Com-
munity Ditch, and their discharges must be added to the dis-

charge as found at the station to determine the run-off of the

basin. The channel of the stream is rocky and full of

boulders, and does not change materially. Gaugings are

usually made by wading, but at high water may be made
from the foot bridge just above the rod.

The observer in 1899 was C. E. Barber, the readings

being made in 1900 by Miss Blanche Barber.

LIST OF DISCHARGE MEASUREMENTS
MADE ON SOUTH BOULDER CREEK AT MARSHALL, COLO.

go

Date Hydrographer

1899

April 22..

May 6.

.

June ir>_.

Aug. 10.

Oct. 10..

1900

July 28..

Aug. 28..

J. E. Field....

A. L. Fellows

A. L. Fellows

A. L. Fellows

A. L. Fellows

A. L. Fellows

A. L. Fellows

<UX>

53 <u

cd

O

to g
o a

~^o
5*K

133 1.70 43

£8 1.55 33

88 2.80 80

133 1.60 40

.70 v

71 1.40 21

71 1.10 10

2 '.'1

5.64

2.75

.86

1

.2 8 ft

Q

115

96

451

109

7

35

10
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TABLE OF MEAN DISCHARGE

OF THE "COMMUNITY" AND "SOUTH BOULDER AND COAL
CREEK" DITCHES.

DITCH AND YEAR May June July August

Community

South Boulder and Coal Creek ..

1897

1897

22

24

9

20

21

36

12

35 21

Communitj'

South Boulder and Coal Creek .

1898

1898

Community

South Boulder and Coal Creek

1899

1899

40

39

40

83

26

56

....

33
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BOULDER STATION ON BOULDER CREEK.

The next stream of importance issuing from the moun-
tains north of South Boulder creek is Boulder creek, into

which the South Boulder Hows. This stream is measured at

a point in the mouth of the (anon about one and one-half

miles above the town of Boulder. Measurements have been

made at this point since April, 1888, and have been kept up
ever since that time, excepting during the years of 1893 and
1894. The rod consists of an inclined timber on the left bank
of the stream, a short distance below the bridge at the mouth
of the canon. There are two small ditches taken out above
this point, but the amounts of water carried in them are so

small that they may be practically disregarded. The channel

of the stream consists of large boulders, and accurate meas-
urements are difficult to obtain at this or any other point

upon the stream. Measurements are made from the bridge

during high water, but at low stages the stream may be

gauged by wading.

The observer for the past two years was Mrs. Carrie

Osgood, who lives near the rod. The discharge, both of the

Boulder and of the South Boulder creeks is used almost en-

tirely for irrigation, excepting in the flood stages. There
being at the low water stages an insufficient supply, projects

are now being contemplated for the storage of the flood

waters in this basin.

LIST OF DISCHARGE MEASUREMENTS
MADE ON BOULDER CREEK AT BOULDER, COLO.

Number

of

Gaging

Date Hydrographer

Meter

Num-

ber

Gage

Height

(feet)

Area

of

Sec-

tion

(square

feet)

£ a
to U

O 3 V

Q

16

17

18

19

20

21

22

23

1899

April 21

May 6

June 15

Aug. 10

Oct. 20

1900

April 28

July 27

Aug. 28

J. E. Field

A. L. Fellows

A. I,. Fellows

A. L. Fellows

A. L. Fellows

A. L. Fellows

A. L. Fellows

A. L. Fellows

133

88

88

133

88

71

71

71

1.00

1.20

2. no

1.70

.50

2.10

1.40

.62

10

53

SO

86

26

91

72

86

•J 08

2.66

8.02

3.20

1.40

:. ::i

8.06

M

134

642

27.;

36

4 83

220

49
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LYONS STATION ON ST. VRAIN CREEK.

The united waters of the Boulder and the South Boulder
creeks flow into the St. Vrain creek, which is the next im-
portant tributary issuing from the mountains to the north
of the Boulder. The gauging station on this stream is lo-

cated about one-half mile southeast of Lyons, below the in-

tersection of the north and south forks of St. Vrain creek.

Records have been kept up at or near this point since April,

1888, excepting during the years 1893 and 1894, but the

present station in its existing condition was established May
5, 1899, since which time the records have been regularly

kept up. The rod is an inclined timber on the left bank of the

stream, opposite the Tower hotel, fastened to pieces of timber
driven into the slag embankment. The stream has an ex-

cellent channel of gravel and boulders and is not liable to

change. Measurements have usually been made by wading,
but may at high water be made from the bridge about one-

fourth of a mile below the gauge rod.

The observer in 1899 was Miss Bessie Sites. In 1900
Mr. L. H. Dickson, commissioner of the St. Train water
district, has been keeping up the readings. Weekly records

of the discharge at this point have been furnished to the

Longmont papers. During the greater part of the irrigating

season the discharge of St. Vrain creek is exhausted, but
during the flood period considerable water usually goes to

waste. Much of the water is, however, stored in reservoirs

and is used to good advantage at lower stages.

LIST OF DISCHARGE MEASUREMENTS

. MADE ON ST. VRAIN CREEK AT LYONS, COLO.

° bo

a «)

Date Hydrographer

a

u
v u

Jba
'53

i

Area

of

Sec-

tion

(square

feet)
Mean

Veloc-

ity

(
feet

per

!

second)

1

.5 oJ'C-;V a
tU~ o
00 o

X.O u
u a v
.HJuft
P

1899

18 April 18.. J. F). Field 133 3 92 2.35 217

19 May 5_. A. Iv. Fellows 88 2.75 47 2.91 137

20 June 14.. A. L, Fellows 88 4.15 113 7.33 825

21 Aug. 9.. A. L. Fellows 133 3.20 86 3.06 263

22 Oct. 7..

1900

A. L Fellows 133 2.10 39 .95 37

23 Mar. 13.. A. L. Fellows 90 2.06 37 .95 35

24 April 27.. A. rv . Fellows 71 3.68 101 5.08 513

25 July 27.. A. L. Fellows 71 2.70 70 2.76 193
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TABLE OP MEAN DISCHARGE

OF THE SUPPLY DITCH AT LYONS, COLO.

Year April May June July Aug. Sept. Oct. Nov.

1897 61 98 19 29 4 3 2

1898 a2 52 32 9 ' 7 7 8

1899. 7 40 90 81 31 10 4 3

1900 23 106 20 10 7 2 1

ARKINS STATION ON BIG THOMPSON CREEK.

This stream drains the country immediately north of

that drained by the head waters of the St. Vrain creek, and
is one of the largest tributaries of the South Platte river.

The Big Thompson and the Little Thompson together form
irrigation district No. 4, uniting near the lower end of the

district, so that the distribution of the water in each of the

two streams is regulated independently of the other.

The gauging station on the Big Thompson is located

about three miles south of the postoffice at Arkins. Measure-
ments have been kept up at or near this point since April,

1888, with the exception of the years 1893 and 1894. It was
relocated at its present position April 1, 1899, so that the

headgate of the Home Supply ditch is now below the gauging
station, although that of the Handy ditch is still above. It

is necessary, therefore, to include the discharge of this latter

canal to get the total run-off of the stream. The rod is a ver-

tical 2x4 fastened to the down stream side on the right-hand

end of the wagon bridge upon the ranch of Mr. John Chas-

teen. The bench mark is twenty-five feet south of the gauge
and is 9.35 feet above the zero mark. The channel of the

stream consists of boulders and is quite rough, but being

little liable to change, furnishes a good point for accurate

measurements. A permanent station could be located' here to

good advantage.

The observer during the year 1899 was Mr. Ed Chasteen.

During 1900 the records have been kept up by Mr. J. M.

Wolaver, the commissioner of water district No. 4. The dis-

charge of the Handy ditch is given, as well as that of the

stream itself. The waters of the Big Thompson, as of all the

other tributaries of the South Platte river, are entirely used

during the irrigating season for the irrigation of the lands

along its valley, and but little of it goes to waste, even during
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the high water stage, us the greater part of it is diverted into

large reservoirs, from which it is used to good advantage late

in the season.

LIST OF DISCHARGE MEASUREMENTS
MADE ON BIG THOMPSON CREEK AT ARKINS, COLO.

o he

X 60

5 *
Date Hydrographer

3
a

u
V u

<->

ja
.to

'v

o
Area

of

Sec-

tion

(square

feet) Mean

Veloc-

ity

(feet

per

second)

-£ a
*J o
60 U
I- r, V

J3£ i-

O 3 V

s

I-'.'!'

17 April 17.. J. E. Field 133 .90 71 2.01 1,:,

18 May 4.. A. L. Fellows 88 .97 68 2.56 173

19 June 13.. A. L. Fellows 88 2.55 155 6.07 941

20 Aug. 8.. A. L. Fellows 133 1.73 120 3.38 406

21 Oct. 6..

19C0

A. L,. Fellows 133 .50 38 .90 :;i

22 April26.. A. Iv. Fellows 71 1.91 123 4.16 512

n July 26.. A. L,. Fellows 71 1.35 110 2.91 322
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TABLE OP MEAN DISCHARGE

OF THE HANDY AND HOME SUPPLY DITCHES.

Ditch and Year April May June July Aug. Sept. Oct. Nov.

Home Supply 1897

Handy 1897

Home Supply 1898

Handy, 1898

83

87

36

31

105

109

34

87

41

71

40

39

21

42

18

15

14

20

11

10

11

26

10 9

Handy... 1899

Handy 1900

162 50 120

135

113

30

33

12

11

10

FORT COLLINS STATION ON CACHE LA POUDRE RIVER.

This stream is the northernmost and the largest of the

tributaries of the South Platte issuing from the east front of

the Kocky mountains. Its discharge during the irrigating

season is augmented by a supply diverted from the head
waters of the Laramie river, which heads immediately to the

west of the head waters of the Cache a la Poudre, the diver-

sion being made through a canal known as the Sky Line

canal. The measurements of discharge of the Cache a la

Poudre basin, therefore, include some of the Laramie waters.

The gauging station was established in 1884 at a point

about fifteen miles above Fort Collins, and the work has been

carried on since that time under the direction of Professor

L. G. Carpenter, of the Colorado State Agricultural College.

The following table has been compiled from the records fur

nished by Professor Carpenter, and includes the years 1895

to 1900, inclusive.

The waters of the Cache a la Poudre, like those of other

tributaries of the South Platte, are practically all consumed
for the purpose of irrigation, even the flood waters being

stored very extensively for use later in the season. It is along

the valley of the Cache a la Poudre that the earliest and best

irrigation of the state has been carried on.
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ARKANSAS IRRIGATION DIVISION.

The Arkansas river and its tributaries drain practically

all of the southwestern quarter of the state of Colorado. The
main stream heads in the vicinity of Tennessee Pass, in the

central portion of the state; thence it flows southerly aboul
seventy miles, then easterly about fifty miles to ('anon City,

receiving a number of tributaries from the mountainous area

on either side. At ('anon it suddenly emerges from the main
mountainous area and thence it flows in an easterly direct ion

through Pueblo, where it enters the great plains of Eastern
Colorado, which it traverses. In this section most of the

water of the Arkansas is diverted for irrigation, even the Hood
stages being mostly used and stored, so that little water, ex-

cepting at the very highest stages, flows out of the state

There is still, however, a considerable discharge during the

months of April and May, and this was particularly true of

the year 1900, when, owing to the heavy rains over the east

ern half of Colorado, the discharge of the stream was abnor-

mal and vast qnantities of the waters flowed into the Gulf
of Mexico through this source.

As in the case of the South Platte river, the tributaries

consist of two classes, those issuing from the mountains,
which have a perennial flow, and those which drain the great

plains, receiving water only in times of rain or in the early

spring.

Of the first class are Lake creek, Badger creek and Grape
creek, while Fountain creek, St. Charles river, Huerfano
river, Apishapa river and Purgatoire river receive a portion of

their supply from the plains as well as from the mountains.

Of the second class are such water courses as Horse
creek, Adobe creek, Big Sandy creek, Tempas creek and many
others of Lesser note. The drainage from the plains is at

times enormous, but usually the water courses in this district

are dry. Floods have been estimated from some of these

creeks to be at least ten thousand cubic feet per second. Of
the streams which head iti the mountains, bul How for long
distances through the plains, the normal discharge is invar-

iably used for irrigation, the water discharging into the Ar-

kansas only in Hood seasons. .Much water is being stored

along the Arkansas in the reservoirs of the Greal Plains

Water Company, and at Twin Lakes, while other reservoirs

of importance, but of smaller size, are also filled during the

flood seasons. Water might, however, be stored i<> a greater ex-

tent by building canals large enough to receive the water of

the plains and conduct it to proper reservoirs.
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A number of stations have been maintained along the

Arkansas and its tributaries, which will be described in their

regular order. Those along the lower Arkansas were main-
tained with the assistance and co-operation of the Great
Plains Water Company, one of the engineers of which, Mr.
O. W. Beach, has made many measurements. The seepage of

the Arkansas basin furnishes an interesting problem which
is being investigated by Professor L. G. Carpenter in co-

operation with your office. Studies of underground supply
have also been made, the results of which have been published

in the United States geological survey reports.

The principal projects which have been under way in

this division are those of the Great Plains Water Company
and of the Colorado Land and Water Company, the former
completing their system of reservoirs about twelve miles

north of Lamar, and the latter completing its great reservoir

at Twin Lakes. Both of these systems were in use during the

past summer, and measurements and rating tables for the dis-

charge for the Twin Lakes reservoir were made under your
direction which will be given below.
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TWIN LAKES STATIONS ON LAKE CREEK.

This creek, which is the principal tributary of the Arkan-
sas river near its head, enters it just above ( J ranite. Measure-
ments were inaugurated upon iliis creek .June 21, 1899, by
Mr. O. O. McBeynolds, chief engineer of the Colorado Land
and Water Company, who lias had charge of the work upon
the reservoir of Twin Lakes. It was at first contemplated
that measurements should be made showing the discharge
into the upper lakes, between the lakes, and below the lower
lake, but owing to the difficulties encountered only a few

measurements were made at the two upper points, and no
daily readings were made. Daily records were kept at the

lower station during a portion of 1891), and in 1900 the sta-

tions were newly located and records were kept up for a por-

tion of the year, both at a point between the lakes and at a
point below the lower lake—the former being called Inter-

laken station, and the second the lower Twin Lakes station.

The object of these two stations is to determine the flow into

the lower lake and also the discharge from the lower lake.

so that the amount due the Colorado Land & Water Com-
pany, as stored water, may be ascertained at any time; fur-

thermore, so that it may be possible to determine what
amount the company shall turn from the Jake. Whenever
the company shall begin to store water in the upper lake, it

will also be necessary to establish a gauging station above this

lake to determine the inflow.

The Interlaken station is located at a dam built am>ss
the channel between the two lakes, making a permanent water
way so far as the last season was concerned. Gaugings are

made by wading.

The Lower station is located below the junction of the

natural outlet of the lake and the cut from the lake, which
is controlled by the Water Company's dam. The channel is

of boulders and is fairly permanent. Gaugings arc usually

made from a footbridge constructed at this point.
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LIST OF DISCHARGE MEASUREMENTS
MADE ON LAKE CREEK AT TWIN LAKES, COLO.

in

19
1°

Date Hydrographer

a
s
Z
u
v u

2*
<5 O

i Vo u
v efl

<u o <L>
Mean

Veloc-

ity

(feet

per

second Discharge

(in

cubic

feet

per

second

1

2

1899

July 17..

Oct. 12..

A. L. Fellows

A. L. Fellows

88

138

2.80

1.90

118

54

2.32

.50

273

27

6

s
.2
"5

<

1

2

3

4

5

1899

June 21..

July 17..

Oct. 12..

1900

July 9..

July 16..

O. O. McReynolds

A. L. Fellows

A. L. Fellows

A. L. Fellows

O. O. McReynolds

138

88

138

71

136

3.60

1.90

1.40

1.70

1

255

145

99

128

90

3.97

2.58

.43

1.59

1.62

1.007

374

42

203

146

G

5 U

a o

V
a

1

2

3

4

1900

July 10..

July 18..

Aug. 3..

Sept. 4..

A. L. Fellows

A. Iv. Fellows

O. O. McReynolds

C. W. Beach

71

71

136

90

.85

.50

.25

.15

144

98

79

19

1.72

1.24

.67

1.31

248

122

52

25

•5

co

6
Z
a
o

0
o

1

2

3

4

5

6

1899

June 21..

June 27..

July 17..

July 24..

Aug. 14..

Oct. 13..

1900

Tuiv in

O.O. McReynolds

O. O. McReynolds

A. L. Fellows

O. O. McReynolds

O. O. McReynolds

A. L. Fellows

A. L. Fellows . ... ..

138

138

88

138

138

133

71

3.80

3.20

2.55

2.50

2.50

2.50

504

404

304

306

297

35

302

2.40

1.72

1.29

112

.62

.62

.64

1,208

696

391

344

183

22

193

i

a)

1

2

3

4

5

6

1900

July 16..

July 18..

July 18..

July 18..

Aug 11..

Sept. 4..

O. O. McReynolds

A. L. Fellows ...

136

71

136

so

2.40

2.35

2.50

1.97

2.13

1.30

93

85

92

66

76

27

2.63

2.47

2.83

1.79

2.06

.91

245

210

O

A. L. Fellows

A. L. Fellows

O. O. McReynolds

C. W. Beach

260

118

156

25

(a) Station in channel above upper lake.

(b) Station at bridge over channel between lakes.

(c) Station at head of channel between lakes.

(d) Station at head of old channel discharging from lower lake.

(e) Station below junction of old channel and new cut discharging from lower lake.
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TABLE OF DISCHARGE

OF LAKE CREEK AT TWIN LAKES, COLO.

Month Stage of Wafer

Year 1900 (*)

Iuteriaken
Station

Year 1899

Old Station
No. 3

«/

Year 1900 (*)

Lower Lake
Creek Station

Maximum I 2 -

639

Mean

Minimum

106

86

65

Maximum 661

181

370

228

July Mean

Minimum ..

Maximum

Mean

Minimum

59

43

182

August 119

40

Maximum. :;>5

36

36

:;:,

September Mean 35

* Record in 1900, July 22d to September 8th, inclusive.

t Record from 21st to 30th. J Record from 1st to 20ih.
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GRANITE STATION ON ARKANSAS RIVER.

This station is located at a wagon bridge near the Denver
& Rio Grande railroad station at Granite, the gauge rod be-

ing fastened to this bridge. Owing to the unsatisfactory na-
ture of the channel of the stream, few measurements have
been made and records have been kept up very irregularly.

The changes through the shifting of gravel bars in the chan-
nel are so great that it has been impossible to make a rating
table for the past two years, and no effort has been made to

keep up measurements during the year 1900.

The gauge readings of 1899 were made by W. R. Reed,
station agent of the Denver & Rio Grande railroad.

LIST OF DISCHARGE MEASUREMENTS
MADE ON ARKANSAS RIVER AT GRANITE, COLO.

u a

U
Date Hydrographer

5

u

to

'v

tea

o£
0J CO

,
&

O' ,-s
a *->

a o v

to 8
t u <U

.C.Q U
o 3 v

z S 4 § p

1899

u May 25.. A. I,. Fellows 88 5 (a) 215 6.86 1,476

15 July 15,. A. L. Fellows 88 2.80 154 7.67 1.178

16 Oct. 14..

1900

A. h. Fellows 133 1.60 67 1.94 130

17 July 9... A. Iv. Fellows 71 (b) 137 4.16 570

(a) Approximate.

(b) Gage not read owing to change of channel.
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SALIDA STATION ON ARKANSAS RIVER.

This station is located at a foot bridge near the railroad

shops at Salida. It was established April 11, 1895, and has
been maintained quite regularly since that time—no readings
being made in the winter time, however. The gauge rod is

fastened to the north side of this foot bridge, but considerable

difficulty has been experienced by its being knocked out by
ice and by logs in high water. The station is an important one
and should be made permanent by clearing the channel of

some large boulders which interfere materially with the ac-

curacy of the measurements at this point. If these boulders

were removed and a heavy inclined timber laid on the left

bank of the stream, accurate results might be obtained. The
stream is very swift at this point, but the channel is straight

and the discharge may be readily measured from the foot

bridge. Little water is used above this point and very little

is used below until Canon City is reached.

The observer at this point is William Furniss, who has

made the readings for the past two years.

LIST OP DISCHARGE MEASUREMENTS

MADE ON THE ARKANSAS RIVER AT SALIDA, COLO.

•2 &
S «
So

Date Hydrographer

a
3
fc.

u
Z v

to

'v

si
o

6£
V a

<~%

rt O «>

<

<z, a

^.tJ en

.5 "SIS'
~£ a
i* o
bo o
t o v

X& u
U s K
.2 o ft

Q

1899

20 April 26.. A. L. Fellows 88 1.72 176 3.90 686

21 May 25.. A. L. Fellows 88 3.10 283 7.06 1,999

* 22 July 14.. A. L. Fellows 88 2.40 303 5.94 1,801

23 Nov. 8..

1900

A, L. Fellows 133 .80 150 2.11 317

24 Mar. 15.. A. L,. Fellows 90 .90 136 1.99 271

25 June 14.. A. L. Fellows 71 4.30 438 6.93 3,036

26 Aug. 8.. A. Iv. Fellows 138 1.08 165 2.68 443

27 Aug. 22.. A. Iv. Fellows 71 -S7K 154 2.37 364

* Doubtful as to gage height.
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COMPARATIVE TABLE OF DISCHARGE

OF THE ARKANSAS RIVER AT SAI.IDA, < OLO.

Mouth Stage of Water 1 895 ISO 7 1898 1899 1900

January

Maximum

Mean

Miuimum

February

Maximum

Mean

Miuimum

Maximum 342

308(a)

294Minimum .

April

Maximum

Meau..

Minimum

1,846

1,117

495

632

398

317

452

155

May

Maximum.. ....

Mean

Minimum

2,462

1.545

968

2,910

1,610

412

2, HI

1 354

426

1.7 (.»0

364

June

Maximum

Mean..

2,212

1,599

1,244

2.878

1,835

1,170

3,900

2,639

1,521

3.633

•' 083

Minimum . 987

July

Maximum

Mean

Minimum

1,626

1.159

819

1.453

995

530

2094"

1,301

494

1.106

633

392

August

Maximum

Meau

Minimum

• 1,285

800

708

71^

532

416

123

280

169

1,334

497

294

452

;r2o

September ...

Maximum

Mean

Minimum

819

537

129

436

114

384

314

199

169

363

281

240

291

October ..

Maximum.

Mean

102

102

402

370

322

320

314

225

100

102

Minimum 106

(a) March 1st to 21st no record.
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COMPARATIVE TABLE OF DISCHARGE
OF THE ARKANSAS RIVER AT SALIDA, COLO.—(Concluded.)

Month Stage of Water 1895 1897 1898 1899 1900

Maximum 314

November Mean

Minimum

267

203

Maximum ........

December Mean

Minimum

CANON" CITY STATION ON ARKANSAS RIVER.

This station is located at the Hot Springs hotel, one and
one-half miles west of Canon City, a short distance below the

mouth of Grape creek. It was established in 1889, and the

records have been kept up ever since that time, thus furnish-

ing a most valuable table of the discharge of the Arkansas
river. The station is particularly important, as it is located

at the mouth of the canon and at a point practically above all

irrigating ditches, excepting the Canon City ditch, which has

sometimes been called the North Side ditch and the South
Canon ditch, which head above the station. Each of these

ditches carries from twenty-five to sixty cubic feet per sec-

ond during the irrigating season, and their discharge should

be added to that shown by the gauge rod at the station in

order to get the total runoff at the mouth of the canon.

The gauge rod is an inclined timber fastened to the north

end of the suspension foot bridge belonging to the Hot
Springs hotel. The channel is straight for a long distance

and consists of boulders which do not readily change, thus

furnishing an opportunity to obtain fairly accurate results.

The observer at this point is Dr. J. L. Prentiss, manager
of the Hot Springs hotel.
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LIST OF DISCHARGE MEASUREMENTS
OF CANON CITY AND SOUTH CANON DITCHES AT CANON CITY, COLO.

Date

DISCHARGE

Canon City Ditch South Canon Ditch

April 27, 1899

35

28

8

68

56

58

18

Aug. 18, 1899

Nov. 7, 1899

Mar. 14, 1900

June 14, 1900

July 20, 1900...

Sept. 8, 1900

43

36

21

50

51

31

LIST OF DISCHARGE MEASUREMENTS
MADE ON THE ARKANSAS RIVER AT CANON CITY, COLO.

o «>

X3 as

go
Date Hydrographer

Meter

Num-

ber

Gage

Height

(feet)

Area

of

Sec-

tion

(square

feet)

6 S3
° a
a; *-< —

St?

o s V
.Soft
Q

48

49

50

51

52

53

54

55

56

57

1899

April 27.-

May 26..

July 7..

Aug. 18..

Nov.' 7..

1900

Mar. 14..

June 14-.

July 20..

Sept. 8..

Sept. 12..

A. L. Fellows

A. Iv. Fellows

A. L. Fellows

A. Iy . Fellows

A. L. Fellows

A. L. Fellows

A. Iv. Fellows

A. L. Fellows'.

A. L. Fellows

R. W. Hawley

88

88

88

58

133

90

71

71

33

3.20

4.55

4.50

2.90

2.55

2 , 85

5.50

2.85

2.10

2.10

145

300

325

139

105

121

U6

150

102

1 .21

7.30

- 16

3.99

2.91

3.37

7.78

3.80

2.24

611

2,189

2,651

. 553

306

108

3,235

570

205



302 TENTH BIENNIAL REPORT

o
-J

o
u

m
rt H
ti h
< o
ffi

O ^
rn o

ft
P <*

fe
u
H
<j

H
J ti

pq H
<3 >
H

tf

H V
> <

pci

<

EQ

O H
u =

H

fa

O

c CM i- 8 CM M oo m — o CO m CM o CN] oa

o CO —
S m CM 00 re OS OS DO 00 CM CM OS OC

CO eo OO 00 OO oo >* in CM oo in 5*
C5 " CM >* CO C^3

Ci

CO CO CD § 00
CN | g eg

© m 1
t- ^ co

t—
CM
oo % O

oo re 00 in re © © in o OS ** ** * BQx
H i-T oo' ->* oo" cf

X «0 © (M ono O CD s oo co

1
CD CM

OO g 1
m oo

CM
OS

CO CM CM K CO 00 BQ 00 ro CM CD_ cs -* COX
H 1~i oo cm" rH

^ o o CM N CO CM 5 CO CM ^ O0 co CM OO

o eg — CD CS r. CS O o CD oo CD c—
oo CI OO N co -t CM in 7] oo tr-- ^*

X co" tA co" cm"
1—'

55 os «# O0 o 8 _ CM 01 "* 00 0G 00 CD O
1

CS oo

o OO in CM CM OS t- -•# CO ie OS OS^ m 00 co 00 i- oo c! CD OS re
X cm" ^4" CM

o OO ^ oo ao 00 •* _ 00 & 00

^1

CD g 00 s
cs

cc

a CS
CO i OS

CM 1 OS
CM

CO
5j

CS
JO i in o <x 8

X
H 1-1 oi T-l CM ^ tH

C5

o
00

CO g o
5

o
OS

o o o
3

o
1 1 1

os O 8 1
O
OSm eo m eo OO cs •^ CM

X "" H< CM i—l

Ci

o
oo 5 8 8 CO

* m in
in 8 g s 8 o o

00
o
OO

C m ie

in in CD oo -* m -# CM ^< t" oc
X OO COH

8 CD m i 8 m o in N in o oo m o CO —
99 -* s N i—

i

0J CD OS OO in O OO
CO oo m «* tS •^* t- CO ri in CD t^ oq 1-

X of T-t h* cm" —
1H

H
o

in

8 oo
in
CM
OO

8
in — CD

OO

m s 1 § mX
o
oo
in

o
oo O

O
eo

8 1 §
X oo CM oo
1-1

o
55

CS
C3

s
CD s o

in s 3 1 s c~
Oo o s 51

o
CD 3 e i

«* sa CM "<* re as H* CM CM O 00 CN CD BC

X oo CM CO CM C)
H

a
X

J

_ a O0 s
re

* o O -* o H| N
n ; R 8 oo

CM °i
C2
CO

CM
CO c 00 s

X CM ,_J" ,_
IH

;

W
V
a
£
<«
o

a S a a
3

a a a a a a s s
DO s 9 3 3 3 3 3 3 3 3 3

02
2

a
td

1
'a

a
'S CO

|
"c

a
'S

3 a
'a

a
'S

a
03

a i a
CO 'a

co U co 1/ CO <u CO CJ V co u
s 2 § 2 s s s § 5 a s § % 2 S s s S

jd

a
o >1

S >>
u
co

s
a
(5

o
cd a

<
CO

u

3
>—i



STATE ENGINEER OF < < >L< >K.\I>< >. 303

oo N ci M f _
I
- M

1
-

f
-

o 30 ci CO CI Cl CI CI CI Q I e i CO : i CI CI CI
CI

ci ^ CJ 35
^H C 1 tfi (

_ CO CO to
- s -

CO X CO

£—
1
- CI CI re T CI

CI ""

'

ci

_ cc os ._ -I co 35 s CO * „ a g i -i C 1 CO

3e
---

~
i
- - <M CI CO
CI

—
OS 9. s g 00 wo -

-r
CO CO ,- CO CO s -o-

-
X
/

"w

co CO CO C) C 1

"" "

i- os -*
co ci ci CI T-. I" —

-* CO -*
CI — CI
ci — O
CI r-c r-l

OS OS5 L-

3 O
t- co

O 1-H O —
. o. —

co ci ci
2 g S o oj m

© OS p
So o ci

O 0O o
S P s

t- ta cj

© co m
co cj m a t- co i s s o ci o

© CO o
r? ?e l~
30 t L— os os in

ta <* ©
CI M CO
GO CO L-O

g g

-r © Cl
2 v S
-T CO CO

00 °
— cc

_

K3 CO -T

g I ?.
i^ CO CI

I =
:

fl

S .2

g
s

S S

-

a .S

2 .5
-.-.-?.

I

B
o



304 TENTH BIENNIAL REPORT

PUEBLO STATION ON ARKANSAS RIVER.

This station is located at Main street bridge in the city

of Pueblo. Measurements have been kept up more or less

regularly since September, 1894. The gauge rod was a 2x6-
inch plank bolted to the masonry wall at the south end of the

Main street bridge, until the spring of 1900, when, owing to

the scouring of the channel, it became necessary to replace

this gauge by another one sixty-nine feet below the south end
of the Union avenue bridge. Discharge measurements, how-
ever, are still made at the Main street bridge. The channel is

an excellent one at this point and it would be of very great

advantage if a permanent station of concrete were to be made.
The channel is confined by high masonry Avails and is of

boulders and gravel so that there is little change, except that

it fills up in low and scours out in high water. The stream
flows rapidly at this point, but not too fast for accurate

measurements.

The gauge readings have been made the last two years

by Mr. Burrows, water commissioner of the Pueblo water dis-

trict. The station is an extremely important one in its rela-

tions to the entire Arkansas river, as it is located near the

head of the principal irrigation portion of the valley, only one

ditch of importance being taken out above it in the Pueblo
district, although considerable water is used in the ditches in

the neighborhood of Canon City, which is in another water
district. It is upon the gaugings made at this point that

the water superintendent and commissioners depend for dis-

tribution of water to the ditches below.
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LIST OF DISCHARGE MEASUREMENTS
MADE ON THE ARKANSAS RIVER AT PUEBLO, COLO.

v.B

e

«

z

Date Hydrographer

a

s

fal> re

ao a
o*

u_ /.

o ^~.
ea 5

"^

^•-^

- - -
*> o
be u

Si

o - »
.5 S 5.

Q

1899

April 27

May 26..

June 3..

June 17..

July 1..

July 8_.

Aug. 1..

Aug. 5..

Aug. 14..

Sept. 10..

Sept. 18..

Oct. 6..

Nov. 7..

1900 (a)

Mar. 3..

Mar. 16..

Apr. 8..

Apr. 12..

May 21..

June 13..

July 17..

July 31..

Sept. 3..

Sept. 5..

Sept. 7..

Sept 25..

A. L Fellows

A. L. Fellows.

C. W. Beach..

C. W. Beach..

C. W. Beach..

A. L. Fellows.

C. W. Beach..

C. W. Beach..

A. L. Fellows.

A. L. Fellows.

C. W. Beach..

C. W. Beach..

A. L. Fellows.

A. L. Fellows.

A. L. Fellows.

A. Iy. Fellows.

C. W. Beach..

C. W. Beach..

A.L. Fellows.

A. L,. Fellows.

A. L. Fellows.

R. W. Hawley

C. W. Beach..

A. L. Fellows.

C. W. Beach..

88

90

90

90

88

90

90

133

13:5

90

90

133

90

90

71

90

90

71

71

71

33

90

71

90

.80

2.20

3.60

2 22

1.61

.72

1.46

1.20

-.50

-.10

-.20

.05

2.17

2.05

2.34

2.15

5.70

5.10

2.50

2.25

1.35

1.43

1.40

1.82

182

392

177

655

463

.'375

236

358

318

70

106

95

117

131

111

162

149

663

588

186

15S

66

104

3.81

6 m

6.34

5.59

5.08

5.39

4.70

2.57

3.65

3.70

3.51

3.92

J 17

4.07

7.65

6.74

4.04

3.69

2.32

2.87

2.52

3.34

2 221

1,565

2,098

1,199

1.938

180

3X8

331

411

49S

435

675

608

5,072

3,963

751

583

153

191

171

346

(a) New gage rod.
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NEPESTA STATION ON ARKANSAS RIVER.

This station is located at the wagon bridge a short dis-

tance above the town of Nepesta, and is maintained by the
Great Plains Water Company. It was established September
8, 1897, and has been kept up during the irrigation seasons
of 1898, 1899 and 1900. The gauge consists of a vertical

timber securely fastened to the up-stream cylinder of the
bridge, on the left side of the river, readings being made at

low water by a small temporary gauge on the right hand.
The channel is straight, but the bed is sandy and shifting and
gauge readings are unreliable on that account.

The observer is Mr. J. A. Braun, railway station agent at

Nepesta.

LIST OF DISCHARGE MEASUREMENTS
MADE ON THE ARKANSAS RIVER AT NEPESTA, COLO.

o bo
t- a
OJ—4

eJ
Date Hydrographer

a
3

Z v

.5?
V CO

a >->

rt O *>

<

>^a

w
<2 a

^ o
bo o

.2 3 P.

Q

1899

10 May 29.. A. L. Fellows 90 4.60 409 4.42 1,810

n June T.- C. W. Beach 90 4.63 368 4.45 1,636

12 Aug. 3.. C. W. Beach 90 4 194 3.14 610

13 Aug. 25.. C. W. Beach 90 3.10 105 2.04 215

14 Oct. 2..

1900

C. W. Beach 90 3.12 86 2.50 213

15 April 12.. C. W. Beach 90 4.30 277 3.69 1,101

16 Sept. 8.. R. W. Hawley 33 3.70 93 1.57 146
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COMPARATIVE TABLE OF

OF THE ARKANSAS RIVER AT

DISCHARGE

NEPESTA, COLO.

Mouth Stage of Water IN!>7 1898 1S«)«) 1900

Maximum 504 :;i4 (a)

April Mean 414 272

Minimum 880 191

Maximum 4,010 2,246 '.',"',iil)

May Mean 1,122 1,154 5.876

Minimum 350 259 I 246

Maximum 3,665 3,882 7,782

June _ Mean

Minimum

2,005

918

2,622

1,156

5,498

4,064

Maximum. 4,125 6,064 3,700

July Mean 1,309 2,651 • 1,699

Minimum 130 610 427

Maximum.. 697 6,974 1.519

August Mean 311 957 422

Minimum 115 172 172

Maximum.. 201 294 285 427

September Mean 168 232 200 262

Minimum 134 160 154 172

Maximum . 268 511 314 610

October Mean 198 279 235 435

Minimum 84 160 172 314

Maximum 511 2.791 792

November Mean 366 350 :,14

Miuimum 260 191 250

(a) April, 1899, record begins on the 21st.
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ROCKY FORD STATION ON THE ARKANSAS RIVER.

This station is located about two miles northeast of

Rocky Ford, at a wagon bridge crossing the river, and was
established May 3, 1897, by Mr. S. W. Cressy, water commis-
sioner of that district. Mr. Cressy kept up voluntary ob-

servations as long as he remained in charge of the office,

since which time reports from that district have ceased, the
last one having been sent in April 7, 1900. The river is com-
paratively straight for some distance above and below the
bridge, but the bed is very sandy and shifting and changes
radically at different stages of the water, so that the results

as obtained from any single rating table must be considered
as merely approximate.

LIST OF DISCHARGE MEASUREMENTS
MADE ON THE ARKANSAS RIVER AT ROCKY FORD, COLO.

+,
r'j
V

bo
u n
01 -w-

go

Date Hydrographer

H
3

H V

#

bJ3

'Z

c« o <U

• o a,

& §to V

.C ,c u
O 3 v
,2uP.

z s < S P

1899

4 May 30 .. A. L. Fellows 90 1.88 445 2.34 1,042

5 October 16 A. Iv. Fellows 133 .88 79 1.74 136
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STATION AT HEAD OF FORT LYONS CANAL ON ARKANSAS
RIVER.

This station was established September 12, 1897, for the

purpose of determining the discharge over the dam at the
head of the Fort Lyons canal, and further to obtain data
concerning the construction of rating curves of dams similar

to this. The station was maintained by the Great Plains
Water Company. The station has, however, not been kept
up regularly, and will not be continued. The abandonment
of work at this point was due principally to the fact that

great bars of sand formed at various points above the dam,
affecting the relationship between the gauge height and dis-

charge so that the construction of a satisfactory rating table

proved impracticable. But three measurements were made
at this point, all being in the year 1899 ; the first on May 30,

at a gauge height of 0.05 feet, giving a discharge of 246 second
feet; the second on June 13, with a gauge height of 0.47 feet,

showed a discharge of 857 second feet, and the last measure-
ment on June 20, with a gauge height of 0.67 feet, gave a dis-

charge of 1,181 second feet.

COLORADO AND KANSAS CANAL STATION ON ARKANSAS
RIVER.

This station was established in September, 1899, but no
observations were made and no reports sent in until the

spring of 1900. It is located at the dam constructed across

the river at the head of the Colorado and Kansas canal,

which point was selected in the hope that the channel might
prove unchanging at this point. Up to the present time re-

sults have justified this supposition, as the rating curve ob-

tained has given excellent results within the limits of the

measurements. The station is of particular importance, as

it is practically at the head of irrigation district No. 67, only

the Colorado and Kansas canal and the Peterson ditch being-

taken out above in this district.

The observer is D. L. Birge, headgate keeper of the Colo-

rado and Kansas canal.







stati-: i:\(;ixi:i:i; of COLORADO. 313

LIST OF DISCHARGE MEASUREMENTS
MADE ON THE ARKANSAS RIVER AT COLORADO AND KANSAS

CANAL DAM.

o bo

If
1°

Date Hydrographer

S

'A

Z v
Vja
S

2
be

T3

o

3 3

a *•
« u

2. a
& 8

.c.0 w
r = £

q

2

3

4

1899

Sept. 8..

1900

July .->..

July 19..

July 28..

A.L. Fellows

C. W. Beach

A. L Fellows

C. \V. Beach

133

90

71

90

.20

.00

.38

• 77H

16

130

49

420

1.01

2.35

2.31

1.44

16

904

113

546

TABLE OF DISCHARGE

OF THE ARKANSAS RIVER AT COLORADO AND KANSAS
CANAL DAM.

Year Stage of Water

MONTH

April May June
J

July August Sept.
(a)

Maximum . 7,U0 5.860 1,700 445 30

1900 Mean 2.940 3,398 2J117 161 1'. 6

Minimum 1.060 2 660 742 9

(a) September 1st to 22d. inclusive.

w
'
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AMITY CANAL STATION ON ARKANSAS RIVER.

This station is located at the head of Amity canal, seven
miles west of Lamar, and is maintained by the Amity Canal
Company, which keeps the records of the amount of water
flowing into the ditch over the dam, and out of the waste-way
of the canal.

The measurements as given below are those furnished by
Mr. E. R. Bannister, headgate keeper of the Amity canal.

Records were also kept for a short time in 1899 at the

bridge crossing the river north of Lamar, the discharge being
furnished by Mr. J. B. Traxler, water commissioner of dis-

trict No. 67. The channel is sandy and shifting and gauge
heights at this point would be of little value unless frequent
measurements could be made. One discharge measurement
was made at this point in 1900 by A. L. Fellows, upon April

7, giving 8,890 second feet.

COMPARATIVE TABLE OF DISCHARGE

OF THE ARKANSAS RIVER AT AMITY CANAL HEADGATES.

Month Stage of Water 1898 1899 1900

Maximum .

January.. Mean

Minimum .

239

Maximum

Mean

Minimum

February. 280

Maximum

Mean

Minimum . . .

170

Maximum

April Mean... 2,973

Maximum...

May... Mean 4,469

Maximum

Mean

Minimum

1,592

655

179

June.. 3,290
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COMPARATIVE TABLE OF DISCHARGE.

OF THE ARKANSAS RIVER AT AMITY CANAL 1 lEADGATES-Concluded.

Month Stage of Water 1898 IS!)!» L9O0

Maximum 6,741

1,870

211

July -- Mean... _

Minimum

280

Maximum

Mean

Minimum .

685

211

56

6,136

881

25

August v.

Maximum 56

23

6

22r>

74

7

September Mean 22

Minimum .

Maximum.

Mean...

Minimum

165

54

6

152

October 87

48

20

Maximum.. 610

265

77

905

219

94

November Mean

Minimum ..

109

Maximum...

Mean

Minimum

177

131

103

December

1899, record closes December 12
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ESTIMATED DAILY DISCHARGE OP ARKANSAS RIVER
AT LAMAR.

By J. B. Traxler, Water Commissioner District No. 7.

March April May

Discharge Discharge Discharge

1 3,000 40 12

2 4,000 40 12

3 4,000

2,500

35

35

12

4 12

5 2,000 30 12

6. 1,500

1.200

25

25

12

7 12

8 1,000

800

25

20

12

9 12

10 800

1,500

15

16

12

11 12

12 1,500 16 12

13 1,200 15 12

14 1,000 18 14

15 1,000 20 155*

16 1,000 15 5

17 1,000 15 5

18 8C0 15 5

19 400 15 5

20 300 15 5

21

99

300 15

200 15

23

24

25

96

150 15

100 15

75 15

50

40

15

1227

28

9q

35 12

35

35

12

1230

31 40

Total amount of water in district March 13th, 250 second feet; April 3d, 225 second feet;

April 16th. 175 second feet; April 25th, 120 second feet; April 30th, 75 second feet; May 5th.

180 second feet; May 10th. 100 second feet; May 13th. 200 second feet; May 14th, 150 second
feet: May 16th, 230 second feet; May 18th, 325 second feet; May 20th, 308 second feet.
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BUFFALO CREEK CANAL STATION ON ARKANSAS RIVER.

This station was established July 24, L898, being Located

at the headgates of the Buffalo ('reck canal, two miles north-

easl of Granada. There is an earth and brush dam across

the river at this point, but owing to the unstable nat are of the

dam the gauge heights are of little value, as they give merely

an idea of the rise and fall of the river, without particular

reference to the actual discharge. Readings have been made
ever since the establishment of the station throughout the

irrigation seasons of 1898, 1S!) (
.) and 1900, the observations

being made by Mr. Ben Riley, headgate keeper of the Buffalo

canal.
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TRINIDAD STATION ON PURGATOIRE RIVER.

The Purgatoire river is one of the principal tributaries

entering- the Arkansas river from the south, lis head waters

have their rise in northern New Mexico and southern Colo-

rado, and the stream flows in a generally northeasterly direc-

tion across the plains, entering the main stream a short dis-

tance below Las Animas. The station itself is Located at tin-

Las Animas street bridge in the city of Trinidad, and was
maintained from May 1, L896, to duly 31, L899, when meas-
urements were discontinued owing to the changeable nature
of the channel, which consists at this point of moving gravel

bars, and can not be relied upon as permanent. The greater

portion of the water of this stream is taken oul above Trini-

dad during the irrigation season, so there is usually a very

small amount at the station during the summer. If another
station could be established at a point higher up on tic

stream, probably about nine miles above Trinidad, it would
be of greater value than that at the town itself. The ob-

servations were made until the station was discontinued,

July 31, 1899, by Mr. J. X. Turner of Trinidad.

LIST OF DISCHARGE MEASUREMENTS
MADE ON PURGATOIRE RIVER AT TRINIDAD, COLO.

3C

Date Hydrographer
u

f,0

to

re
—

6H
*> av §

of_
ca 5 <u

£ (X

8*i 7.

y 3 3
.' - P.

£ *5 C < ". 5

1899

17 April 28.. A. L. Fellows 88 3.60 39 1.34 5'

IX July 12.. A. L. Fellows - 3.30 •j 4
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"J. J." RANCH ON PURGATOIRE RIVER.

An effort was made in L898 by the Great Plains Water
Company to establish a gauging station al the "J. J." ranch,

about twenty-two miles south of the town of La Junta, on
Purgatoire river. A few measurements were made and rec-

ords were kept up for a short lime, l>nt owing to the change-

able nature of the channel and i lie impracticability of holding
a gauge rod at this point, the measurements were discon-

tinued. A station at this point would be valuable principally

from the fact that the "J. J." ranch has telephone connection
with the town of La Junta, and floods on the Purgatoire river

could be announced along the Arkansas river. Such informa-

tion would be of great value to t he owners of irrigation canals

heading below the mouth of that stream.

RIO GRANDE IRRIGATION DIVISION.

The Rio Grande and its tributaries drain the mountain-
ous area south and east of the continental divide in South-

western Colorado, the principal streams flowing from the

east side of the Needle mountains and from the south and
east side of the San Juan range. Important streams also

flow from La Garita mountains in Saguache and Mineral
counties. The main stream flows in an easterly direction for

about seventy-five miles, receiving numerous tributaries from
the mountainous region through which it flows. At the town
of Del Norte the valley widens into what is known as the San
Luis valley; thence the stream flows in a southeasterly and
southerly direction for about the same distance to a point

about twenty miles southeast of Antonito, where it crosses

the state line. From the time the river leaves Del Norte but

few streams of importance flow into it, as nearly all of those

that issue from the mountains lose their waters in the plains

before they reach the main stream. This is particularly true

of the drainage norl h and east of the river from t he < 'ochetopa
hills and the Sangre de Cristo range, although the streams
flowing from these mountains are very numerous and carry

large volumes of water, yet they furnish no visible supply to

the Rio Grande itself, all the water being lost either in the

sands or in the lakes until Trincliera creek, flowing through
the Costilla land grant, is reached. This stream, which is

usually dry, still furnishes a supply at different times in the

year. < >n 1 he south and west side of t he river, however, many
Important streams flow from the mountains which in their

higher stages carry large volumes of water to t he Rio Grande.
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Among these are the Alamosa, the La Jara, the Conejos and
others of lesser importance. The supply from these streams
also is mostly used during the summer time, so that after the
flood stage is passed little flows from any of these sources
into the Rio Grande. A similar condition of affairs exists in
the Eio Grande itself, as most of the water is used in the
upper part of the valley, and in the late summer very little

passes Alamosa, below which place there are but very few
irrigating canal^.' During the flood stages, however, great
volumes of water flow from the Rio Grande itself and several

of its tributaries, which might be stored and used for the ex-

tension of the irrigated area. Unfortunately, owing to the
international complications, it has been impossible to store

water in the past, but should these complications be removed
a number of reservoir sites in the valley will undoubtedly be
made use of at once, as the water is greatly needed for irri-

gation.

Farming is carried on quite extensively along the upper
valleys of several of the streams issuing from the mountains
north and east of San Luis valley, but no measurements have
been made upon any of these streams. The effect of irriga-

tion in its relation to seepage is an interesting problem in

this valley. Professor L. G. Carpenter of Fort Collins, pre-

viously mentioned, has been making a study of the results

along this line. But three stations have been maintained in

the San Luis valley—two, at Del ^orte and at the state line,

being upon the main Rio Grande, and one upon the Conejos,

about ten miles west of Antonito.

DEL NORTE STATION ON THE RIO GRANDE RIVER.

This station is located about three miles west of the

town of Del Xorte, at a point above the main canals taking

water from the Rio Grande. Records have been kept up at

this station since the fall of the year 1889 for practically the

entire time. The gauge rod is an inclined timber on the

right bank of the stream. Gaugings are made by means of a
box which travels across the river along a steel cable, the

distance being marked on a tag wire. The channel is one of

the best in the state, the water, although flowing rapidly,

seldom scouring, and the bed therefore remaining practically

the same from year to year. The bed of the channel is cov-

ered with small boulders, and the sides, although not high,

have never been known to overflow at this point. The ob-

server is J. S. Regan, who has kept the records regularly

ever since the station was established.
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LIST OF DISCHARGE MEASUREMENTS
MADE ON RIO GRANT >E RIVER AT DEL NORTE, COLO.

1*.

« 5
§&>

Date Hydrographer

a
3
z

r

2
.3°
"5

£*
re w

*i

rt o v
Mean

Veloc-

ity

(.feet

per

second

i
~—£l a

S-82 .a «
o s 53

Q

1899

54 April 25. A . L. Fellows 8X 2.42 217 l 07 1.004

55 May 24.. A. L. Fellows 2.92 4 97 1,480

56 June 29 A. L. Fellows 88 2.10 197 3.78 731

57 Aug. 21..

1900

A. L. Fellows 88 1.58 139 2.78 387

r>8 Mar. 30.. A. L. Fellows 71 1 :,l 129 346

59 May 12.. A. L. Fellows 71 3.84 432 5.65 2,141

60 June 16.. A. L. Fellows 71 3.66 431 5 . 55

61 Aug. 18.. A. L. Fellows m . 1.34 105 2.10 221
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CENICERO STATION ON RIO GRANDE RIVER.

This station is located a short distance above the state

line, at a point where the river is crossed by a state wagon
bridge. Gaugings were begun at this point July 28, 1899,

and records have been kept up regularly since that time.

There are two gauge rods—one for high and the other for

low water, the high water rod being a 2x6 timber attached
to the west side of the central down stream cylinder of the

bridge, and the other being marked on a large boulder about
one hundred yards below the bridge. The channel is an ex-

cellent one in most respects, as the bed consists of boulders
and of rock and is subject to but little change, and the banks
are high and are not liable to overflow. Gaugings may be
made at the bridge, but in low water they are usually made
by wading.

Roman Mondragon, who keeps a store at the west end of

the bridge, has been making the observations.

The station is an important one, giving, as it does, the

discharge of the river at the state line, including practically

all of the Colorado drainage.

LIST OP DISCHARGE MEASUREMENTS
MADE ON RIO GRANDE RIVER AT STATE LINE, COLO.

S3 a
•2 to

a

«

z

Date Hydrographer

a
3

Z> V

.1
V

°!~
a o v

<

&22 a

Ml
p.-— o

.2 "5^-& a
v oM CI
1- V
Cd O (/)

.2 3 cu

q

1899

i June 28.. A.L. Fellows 88 .90 20

2 Aug. 24.. A. L. Fellows 88 1 .34 .90 31

3 Nov. 28..

1900

A.L. Fellows 133 1.80 2.82 1.05 297

4 Mar 29.. A L. Fellows 71 1.60 .74 3.19 236

5 May 10.. A. L. Fellows 71 2 3.98 1.49 594

6 June 22.. A. h. Fellows 71 1.80 3.68 1.14 420

7 Aug. 16.. A. L, Fellows 138 .75 .10 1.76 18
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COMPARATIVE TABLE OF DISCH UtCE

OF RIO GRANDE RIVER AT STATE LINE, COLO.

Month Stag( 1899 1900

Maximum I 134

January.... Mean

Minimum

Maximum 1.134

February ... Mean

Minimum .

759

22

Maximum 1 134

March .. .. . ... Mean

Minimum

•

Maximum... 504

April Mean

Minimum 183

Maximum

Mean

Minimum

May. . 1.430

414

Maximum ..

17 (a)

12

June Mean .. ._ 1,424

Minimum 79

Maximum. 170

42

12

July... Mean...

Minimum

29

22

Maximum.

53

20

aq

August Mean •>•)

Minimum 16

Maximum 426

102

43

September Mean

Minimum

i

16

Maximum. .. . 170

117

58

October a

Minimum M

ia> Record begins June 2Mb
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COMPARATIVE TABLE OF DISCHARGE
OP RIO GRANDE RIVER AT STATE LINE, COLO.—Concluded.

Month Stage of Water 1899 1900

Maximum 297

259

170

504

November. Mean 155

Minimum .. . . 58

Maximum.. .. 384

320

170

594

December Mean

Minimum

571

414

LOS MOGOTES STATION ON CONEJOS RIVER.

This station is located about ten miles west of Antonito,

from which town it is reached by driving, the nearest post-

office being at Los Mogotes, which is, however, some miles

distant from the station. The stream, which is the most im-

portant tributary of the Kio Grande, rises on the eastern

slope of the San Juan range, which forms the western line of

Conejos county. It flows southeasterly, and then bending at

the town of Conejos in a generally northeasterly direction,

enters the Kio Grande below the mouth of Trinchera creek.

The station was established August 25, 1899, and was
first located at the wagon bridge crossing the river, but owing
to the fact that the rod at that point was maliciously de-

stroyed, the station was moved to a point about five hundred
yards down stream, where it was attached to a pier project-

ing into the river, near a farm house. The channel is fairly

good, being of gravel and not particularly liable to either

change or overflow. Owing to the removal of the gauge no
rating table was possible for 1899, and but few measurements
were made in 1900 and few records kept, owing to the fact

that the observer, Gustav Timm, moved away early in the

season and no one was found to take his place.
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LIST OF DISCHARGE ML AS! I MOMENTS

MADE ON CONEJOS RIVER AT LOS MO< COLO.

o
i- bfi

v a Date Hydrographer

3 XL
ba

'Z
n Yeloc-

feet

per

nd)
arge

(in

c

feet

second

|

o
v.2 £

c —

o

w
1899

1 Aug. 25.. A . L. Fellows 1 38 2.03 76

2 Nov. 28..

1900

A. L. Fellows 183 2.20 36 1.93 71)

3 Mar. 28.. A. L. Fellows 71 1.68 16 3.13 111

4 May 11.. A . L. Fellows 71 3.10 229 1.75 I 061

5 June 23. _ A. L. Fellows 71 2.30 178 2.62 161

6 Aug. 17.. A. L. Fellows ... 138 1.15 17 33

COMPARATIVE TABLE OF GAGE HEIGHTS.

CONEJOS RIVER AT LOS MOGOTES, COLO. •

Stage of Water

MONTH
Year

March September October November

Maximum.. 2

1.12

.87

1.21

1

2.20

1899 Mean

Minimum ._ 1.10

Maximum 671

372

21

J

1900 Mean

Minimum

The discharge is given for March, 1900; no other record taken.
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SAN JUAN IRRIGATION DIVISION.

The San Juan irrigation division consists of that por-

tion of southwestern Colorado which is drained by the San
Juan river and its tributaries. It differs essentially from
the other irrigation divisions in that the main river does not
flow continuously through the division and each irrigation

district is practically a division in itself to the extent that

the waters of the various streams are distributed for irriga-

tion without reference to the water in the main stream and
the other tributaries. This is due to the fact that the San
Juan river leaves the state, crossing into New Mexico at a
point below Arboles and runs through New Mexico for about
one hundred miles, touching Colorado again only at the

southwestern corner, of which it cuts off a very small frac-

tion. The San Juan river rises in the San Juan mountains,
the small streams at the head flowing westerly opposite to the

direction taken by the branches of the Conejos. The country'

is generally mountainous and rough and but little irrigation

is practiced, that little being along the borders of the stream.

The principal tributaries flowing from Colorado are the

Piedra, Los Pinos, Florida, Las Animas, La Plata and the

Mancos, all of which flow through comparatively narrow val-

leys, crossing the line into New Mexico before the San Juan
itself is reached. A very large portion of this district has

been but recently opened to settlement, as it remained a por-

tion of the Southern Ute reservation until 1899, at which time

the eastern half of this reservation was thrown open to set-

tlement and many emigrants have come in. A very consider-

able portion of the most desirable lands had, however, been

taken by the Indians in severalty. There are a number of

very excellent benches of desirable land which will, undoubt-

edly, be eventually irrigated. A number of surveys have al-

ready been made of canal lines to cover these tracts which
will be rapidly pushed to conclusion.
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ARBOLES STATION ON SAN JUAN RIVER.

This station is located at the railway station of AxboleB,
on the Denver & Rio Grande railroad, the rod being located

about one-fourth of a mile west from the depot, al a fool

bridge constructed across the river at this point. The station

was established June L9, L895, and was maintained through
a portion of each irrigation season until the fall of 1899, at

which time this station, as well as the one at Piedra river,

near by, was abandoned owing to the change in the time of

trains, and to the fad that it was believed that sufficient

measurements had been taken to gei a fairly ii<nu] idea of the

normal flow of these si reams. The channel was noi favorable
to accurate measurements, as the bridge crossed over a deep
hole, which filled and scoured out at different stages <>f the
water.

The observer for 1809 was diaries X. Painter, pumpman
at the railway station.

LIST OF DISCHARGE MEASUREMENTS
MADE ON THE SAN JUAN RIVER AT ARBOLES, COLO.

e S «2 o «*

If
Date Hydrographer

a

v u

be

'v

beg ;a

of

S(

on

(squa

et)

2 a

p :

"£o
btf~ o
a o u)

& 3 ^
30 S-° B*— uZ<Z a 8 5.
£ a 2 < s 5

1899

23 April 23.. A. L. Fellows 88 7 319 4.03

24 May 22 . A. L. Fellows 88 6.60 251 2.98 7:^7

25 June 26.. A. L. Fellows 88 6.15 205 1.85 '277

26 Nov. 26. - A. L. Fellows 133 5. 75 i;:i * 127
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COMPARATIVE TABLE OF DISCHARGE

OF THE SAN JUAN RIVER AT ARBOLES, COLO.

Mouth Stage of Water 1895 1896 1897 1898 1899 1900

January

Maximum

Mean...

Minimum

February

Maximum

Mean

Minimum

March

Maximum

Mean

Minimum

April

Maximum

Mean

Minimum

2,250

1,123

689

3,464

1.937

478

3,780

1,538

241

1.286

934

1,569

May

Maximum

Mean

Minimum

2,615

1,635

689

4,423

3,393

2,431

3,105

1,884

1,157

•

1,976

918

373

June

Maximum

Mean

Minimum

1,770

1,261

970

1,298

444

187

3,759

2,311

1,020

3 255

2,385

1,082

805

550

248

July

Maximum

Mean

Minimum

1,426

646

388

444

256

198

1,324

685

340

2,579

1,012

319

1,838

523

152

August

Maximum

Mean.

Minimum

777-

422

254

584

189

136

404

303

182

408

255

124

1,700

- 385

116

September ...

Maximum

Mean

Minimum

295

219

174

1.032

309

177

1,998

607

182

216

123

83

1,838

219 -

96

October

Maximum

Mean

Minimum

339

206

174

484

250

209

2,210

1,018

478

216

99

83
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COMPARATIVE TABLE OF DISCHARGE
OF THE sax JUAN RIVER AT ARBOLES, COLO.—Concluded.

Month Stage of Water ISO.", 1 896 1891 1X«>K L899 1900

Maximum .. 27

1

214 33

November Mean... 197 210 396 83

Minimum 185 167 soo 83

Maximum 27

1

December Mean 240

Minimum 21

1

1899 record begins April 23d.
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ARBOLES STATION ON PIEDRA RIVER.

This tributary of the San Juan river rises in Hinsdale
and Mineral counties, flowing southwesterly through the San
Juan mountains for about twenty miles; thence southerly to
its junction with the San Juan at Arboles. The country is

very rough and very little land is irrigated from this stream
at the present time, excepting that lying immediately along
its borders. The station is located at the railroad bridge
about one-half mile west of the depot at Arboles, a short dis-

tance above the junction with the San Juan. This was es-

tablished June 19, 1895, and has been maintained through
a portion of each irrigation season since that time up to the
fall of 1899. No measurements were made and no records
kept in 1900 for the same reasons that influenced the aban-
doning of the station on the San Juan. The channel was
somewhat rocky, being of boulders and gravel, and until 1899
did not change materially, but since that time there have been
very radical changes, so that a rating curve made at the
present time would bear no apparent relationship to that of

two or three years ago.

The observer at this point is Mr. C. N. Painter, who kept
the records of the San Juan also.

LIST OF DISCHARGE MEASUREMENTS
MADE ON THE PIEDRA RIVER AT ARBOLES, COLO.

v

30

Date Hydrographer

B
3

u
<u u

bfl

'v

si?

.2 o.

2£s

•3 VO

bo u
fflOffl

Mi
z £ < s Q

1899

23 April 23.. A. L. Fellows 88 3.80 159 3.14 499

24 May 22.. A. L. Fellows 88 3.40 118 2.36 279

25 June 26.. A. L. Fellows 88 2.90 77 1.45 111

26 Nov. 26.. A. L. Fellows 133 2.80 63 1.40 88
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COMPARATIVE TABLE OF DISCHARGE
OF THE PIEDRA RIVER AT ARBOLES, COLO.

Month Stage of Water l.X«».-> 1 896 1X<>7 1808 1809 1900

Maximum 2.190

April Mean. 804 1,460 978 fa) 3^0

Minimum 36

1

344 881 266

Maximum 2,066

May Mean 1,048 2,025 966 815

Minimum 416 1,703 m 138

Maximum 002 677 2 061 1,564 256

June Mean 140 229 1,189 1,211

Minimum 303 79 4S7 611 88

Maximum 670 190 1,390 439

July Mean 346 111 296 5X5 111

Minimum 216 66 162 22!) eo

Maximum 342 266 168 247 570

August Mean. 200

141

59

23

105

66

149

106

180

38Minimum

Maximum 185 3,000 799 166 188

September ... Mean 115 347 399 89 19

Minimum 74 66 66 52 25

Maximum 186 235 1.772 166

October Mean 125 175 840 71

Minimum 87 119 364 62

Maximum 156 176 361 52

November Mean. 93

60

121

92

235 37

27Minimum

Maximum 128

December Mean 118

Minimum 114

(a) 1899 record begins April 23.
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IGNACIO STATION ON LOS PINOS RIVER.

This stream derives its supply from the western end of

the San Juan range and from the southern slope of the
Needle mountains. It flows in a southerly direction for about
fifty miles, crossing the Colorado line about fire miles south
of La Boca, on the Denver & Eio Grande railroad. The
valley is generally wider than the valleys of the Piedra and
San Juan, and more irrigation is practiced along the borders
of the stream. Several government canals have been con-

structed for the benefit of the Indians located upon the bot-

tom lands. A number of irrigation canals have been pro-

jected and surveys made for the purpose of taking out water
upon the adjacent benches.

The station was established April 22, 1899, at the request

of the Indian bureau, for the purpose of ascertaining how
much water was available for irrigation along the stream.

Unfortunately reports have not been sent in as regularly as

could be desired. The gauge rod is fastened to the middle
pier of the bridge crossing the river at Ignacio, the sub-

agency of the Southern Ute reservation, two miles south of

the station of the Denver & Eio Grande railroad. The chan-

nel is fairly stable at this point, being of gravel and boulders,

and has suffered little change since the station was estab-

lished.

The observer is the clerk at the agency. The station is

an important one, as all the waters of this stream will, un-

doubtedly, be used for irrigation before many years have
passed. Already large reservoirs are contemplated near the

head of the stream, where a number of beautiful lakes exist.
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LIST OF DISCHARGE MEASUREMENTS
MADE ON LOS PINOS RIVER AT [GNACIO, COLO.

2 '5
2 «
= o

Date Hydrographer

S

u
V u—> tl

n

'Z

0~ <
Mean ity

(feet

per

second) Discharge

(in

cubic per

<

1899

1 April22.. A. L. Fellow- 88 3.20 iif. a 137

2 May 20.. A. L. Fellows ... 3.40 163 571

3 June 25.. A. L. Fellows ... -- 2.80 122 i -u

4 Nov. 25..

1900

A. L. Fellows ... 133 2.60 100 1 21 124

~> Mar. 26.. A. I,. Fellows ... 71 2.60 106 1.29 137

6 May S.- A. L. Fellows ... 71 3.50 ISO 3.80 801

7 Aug. 14.. A. L. Fellows ... 138 2 71 :;:, B

Ifl
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COMPARATIVE TABLE OF DISCHARGE.

LOS PINOS RIVER AT IGNACIO, COLO.

Month Stage of Water 1899 (a) 1900

Maximum

Mean

Minimum

101

January __ 82

61

Maximum 61

February. Mean

Minimum

61

61

Maximum

Mean

Minimum

141

March 94

61

Maximum . 634

499

292

193 (b)

April Mean

Minimum

166

101

May

Maximum...

Mean ... .

947

530

180

1,326 (c)

998

Minimum 785

Maximum...

Mean

Minimum

605

469

264

June

—

Maximum

Mean

Minimum

662

289

124

July

Maximum

Mean

Minimum

1,346

349

49

August

Maximum

Mean

Minimum

264

62

36

September

Maximum

Mean

292

127

36

(a) 1899, record begins April 23 and ends December 21.

(b) Record from 1st to 7th, inclusive.

(c) Record from 9th to 26th, inclusive.
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COMPARATIVE TABLE OF DISCHARGE.

LOS PINOS rivku at kinacio, COLO. Concluded.

Month Stage of Water 1k;m» (a) 1000

Maximum 124

103November Mean _

Minimum

Maximum 89

r>9

49

Mean..

Minimum

(a) 1899, record begins April 23 and ends December 21.
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DURANGO STATION ON FLORIDA RIVER.

This stream, which is a tributary of the Animas river,

rises in the Needle mountains and flows in a generally south-

erly direction until it enters the Animas a short distance

before the latter stream passes into New Mexico. The
stream is not a large one at normal stages, and as there are

great tracts of land lying adjacent to it that might be irri-

gated, provided there Avas a sufficient supply of water, plans

have been made for storing the floods in large reservoirs,

sites for which have been found upon the head waters of the

stream. It was for the purpose of forming an idea as to how
much water went to waste that this station was established

on May 19, 1899. It was located at the wagon bridge on
Stewart's ranch, nine miles east of Durango, the rod being
fastened to the down stream side on the left hand, to the abut-

ment of the bridge. The channel is favorable for accurate

measurements, being quite stable, but owing to the length

of time required to reach this point from Durango, readings

were kept up for only a part of one year. The observer was
Mrs. Stewart.
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LIST OF DISCHARGE MEASUREMENTS
MADE ON FLORIDA RIVER AT DURANGO, COLO.

2*
v 2 Date Hydrographer

S
3 Height

t)

6£
Veloe-

feet

per

nd)
arge

(in

c

feet

second)

30
v u « o U ean

ity

(
seco

cubi per

fe ?. o <J * Q

1899

1 May 19.. A. I,. Fellows B8 2.25 82 3.83 288

2 June 24.. A. L. Fellows 88 .70 9 1 9

TABLE OF DISCHARGE

OF THE FLORIDA RIVER AT DURANGO, COLO.

Stage of Water

MONTH

May (a) June July

Maximum 189

139

105

121

68

12

212

1899 Mean

Minimum

45

7

(a) Beginning May 21st.
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DURANGO STATION ON ANIMAS RIVER.

The Animas river is the largest tributary of the San Juan
in Colorado, and derives its water from the high mountains
above Silverton, draining portions of the Needle and of the

La Plata mountains, in addition to those at its source. The
stream flows in a generally southerly direction about sixty

miles, crossing the state line at a point about fifteen miles

south of Durango. The river flows through a very mountain-
ous country in its upper course, but in the vicinity of Her-
mosa it issues from the canon into a broad valley, which is

extensively irrigated. A canal line has been projected from
the lower part of the stream for the purpose of irrigating

lands in New Mexico, but the canal has never been finished.

The station is located at a wagon bridge west of the

depot on the Denver & Rio Grande railroad, the rod being at

present fastened to the central pier. In the early part of

1899 the old wooden bridge was removed and a new bridge

was erected a short distance below the site of the old one, and
in April a gauge rod was attached to this new bridge. Owing
to the change of location and height of the rod there is no
apparent relation between the rating tables for the previous

years and the rating tables for 1899 and 1900.

Lightner creek enters Animas river from the right about
one hundred feet below the wagon bridge. The channel is

straight both above and below the station, and the bed is of

gravel and boulders and fairly permanent. The observer is

C. G. Graden of Durango.
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LIST OF DISCHARGE MEASUREMENTS
MADE ON THE ANIMAS RIVER AT IH'KANGO. COLO.

1*

H «
SO

Date Hydrographer

2
3
z
u
O I-

s

"v

CO •—

O
Area

of

Sec

tion

(.square

feet)
Mean

Veloc-

ity

(feet

per

second)

tfllu u
a u i

Ufa

1899

23 April 21 . A. L. Fellows .... 88 7.50 2.73

21 May 19.. A. L. Fellows 88 <j a 569 4.63

27. June 24.. A. I,. Fellows 88 8.10 331 3.80

26 Sept. 28.. A. L. Fellows .... 133 6.52 119 1.89 a
27 Nov. 2.")..

1900

A. L. Fellows 133 6.50 134 1 50 201

28 Mar. 26 . A. L. Fellows 71 6.60 111 1.74 216

29 May 9.. A. h- Fellows 71 8.65 I2S 3.80 1.611

90 June 25.. A. L. Fellows .... 71 8.80 423 4 11 1.740

31 Aug. 13.. A. L. Fellows 138 6.45 125 1 37 MO
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COMPARATIVE TABLE OF DISCHARGE
OF THE ANIMAS RIVER AT DURANGO, COLO.

Month
i

Stage of Water 1895 1896 1897 1898 1899 1900

Maximum 492 562 236

January Mean 212 399 179

Minimum 162 278 143

Maximum 218 442 143

February Mean _J86 267 133

Minimum 138 195 122

Maximum 492 383 272

March Mean 258 306 224

Minimum 188 278 122

Maximum 3,776 4.786 2,910 1,256 516

April Mean.. 1,634 2,704 1,510 584 335

Minimum 869 546 412 138 236

Maximum 4 042 5,703 3,664 3,240 3,830

May.. Mean 2,326 1553 1,765 1.730 2,183

Minimum 956 3,618 1,292 532 490

Maximum 836 1,902 5,110 4,678 2,855 3,466

June Mean.. 646 875 3.364 3,438 1,797 1,990

Minimum 574 334 1,741 2,125 923 811

Maximum 574 508 1,741 3,220 1,208 811

July Mean _. 388 349 1,152 1,364 668 409

Minimum 278 272 686 502 402 236

Maximum 990 292 812 502 2.049 236

August „ Mean 510 199 554 365 691 179

Minimum 208 138 328 328 315 143

Maximum 512 7,800 1,366 442 379 394

September... Mean 363 1,004 906 263 276 231

Minimum 278 218 274 160 201 143

Maximum 379 826 2.272 178 357 310

October Mean 307 475 1,418 162 297 252

Minimum 259 334 812 160 201 201
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COMPARATIVE TABLE OF DISCHARGE.

OF THE ANIMAS RIVER AT DURANGO, COLO.-Concl

Month Stage of Water 1805 is:**; IK!) 7 ises L899 L900

•

Maximum •J'.'.; 334 748 21* 236

November Mean 246 274 201 206

Minimum 224 203 384 128 201 201

Maximum 316 2! 2 142 275

December Mean 251 216 «67 212

Minimum 208 188 328 168

Note—1899, October record, 8 days; November, 9 days; December, 8 days.

1900, January record, 8 days; February, I days; March, 23 days; October, It) days
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MANCOS STATION ON MANCOS RIVER.

The Mancos river is the last important tributary of the

San Juan in Colorado. It rises in the western slope of the

La Plata mountains and Aoavs in a southwesterly direction

through a mountainous country for about twelve niites to the

Mancos valley, Avhich is a broad and fertile tract irrigated by
the waters taken from the river, through which it flows for a
distance of another twelve miles, when it enters the canon cut
through the Mesa Verde, flowing through what is known as

Mancos canon for about forty miles to its junction with the

San Juan. The normal supply of this stream is exhausted,

but sufficient water goes to waste in the flood season to irri-

gate all of the tillable land along its borders if it be properly

stored. To determine the amount going to waste in seasons

of high water, the station was established at the town of

Mancos, April 9, 1898, the rod being fastened to a tree about
one hundred feet below the wagon bridge crossing the river in

the center of the town. The channel is of boulders and
gravel, and until 1900 proved fairly stable, but during this

year so many changes occurred in the bed of the stream that

it has been found impossible to make a rating table this

season.

The observer is Mrs. W. H. Kellev of Mancos.
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LIST OF DISCHARGE MEASUREMENTS
MADE ON MANCOS RIVER AT MANCOS, COLO.

Urn

o

4, a
§•&
R gg

1°

Date Hydrographer
v -

V

I
s

K sit
<

Mr.

in

Veloc-

secoul Discharge

(in

cubic

left

per

second)

lx-

r» April 19.. A. L. Fellows ... M 1 66 22 70

6 May IS.. A. L. Fellows ... ^ 1.60 21

7 June 23.. A. L. Fellows . .. 88 1.10 'i 9

8 Sept. 22.. A. h Fellows ... 133 .90 2

9 Nov. 24..

1900

A. L. Fellows ... 133 1 •j
1 IS 1

10 Mar. 23.. A. L. Fellows ... 71 1.05 3 1.36 4

11 May 7.. A. L. Fellows ... 71 1.80 24 :; \-i 82

12 June 26.. A h. Fellows ... 71 1.70 10 1.60 16

13 Aug. 12.. A. L. Fellows ... 138 1.40 •j
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GRAND RIVER IRRIGATION DIVISION.

Grand river irrigation division, or division No. 5, in-

cludes all lands in Colorado upon the Grand river and its

tributaries. The river itself is the largest in the state and
takes Its rise in north centra] Colorado, in Middle park, the

stream draining the mountainous country on ii side

of the front range and the south side of the continental di-

vide. The streams of the ( J rand river and its tributaries How
generally through mountainous country m the heads, thence

through a canon and broken country throughout their entire

course. Upon most of the streams Little irrigation 1ms been
practiced, excepting along the galleys immediately contig-

uous to the streams. The Uncompahgre river, however, is an
exception to this rule as practically all of the waters of this

stream have been taken out and used in irrigating the table

lands of the Uncompahgre valley.

The Dolores river also furnishes a notable exception in

thai the waters of this stream are taken through the divide

between the Grand and San Juan divisions, and irrigate

lands lying in the latter division. Owing'to the comparatively
small amount of land that can be irrigated along the main
streams, but a fraction of the Avater in this division 1ms been
used, but a number of projects have been devised for taking
water in great canals onto the fertile benches lying along
these various streams, and in one case, viz., on the Gunnison
river, of taking water from that stream through the divide

for the purpose of irrigating lands in the (Jncompahgre rod-

ley.

But few stations have been kept np in these divisions

owing to the lack of necessary funds, but enough information
has been obtained to demonstrate the importance both of es-

tablishing more stations and of keeping up those already
established.
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GLENWOOD SPRINGS STATION ON GRAND RIVER.

This station was first located May 12, 1899, at the re-

quest of the Denver & Kio Grande Railroad Company, at the
railroad bridge one-fourth of a mile west of the depot and
just above the mouth of the Koaring Fork. A wire gauge
was used, but at the beginning of 1900 a new gauge rod was
located near the electric light works of the Colorado hotel.

Measurements are made from the wagon bridge crossing the
river between the town and the hotel. The channel is good,
composed of gravel and of rock, and is not liable to great

change. Gauge readings were taken only during the high
water season in 1899, being discontinued June 17, but were
resumed January 1, 1900, at the new station.

The observer is W. H. Richardson, superintendent of the

electric light plant.

LIST OP DISCHARGE MEASUREMENTS
MADE ON GRAND RIVER AT GLENWOOD SPRINGS, COLO.

<**

a *

Date Hydrographer

a
3

Gage

Height

(feet)

6t
v a

§11
•

Discharge

(in

cubic

feet

per

second)

1899

1 May 12.. A. L. Fellows ... 88 6.05 1,480 11.88 17.577

2 June 17.. A. L,. Fellows ... 88 10.22 2,157 13.53 29,187

3 Nov. 17..

1900

A. L. Fellows ... 133 2.75 541 1,084

4 Mar. 19.. A. I,. Fellows ... 71 3.80 526 2.17 1,140

5 July 8.. A. L. Fellows ... 71 5.40 884 4.26 3,764

6 Aug. 23.. A. L. Fellows ... 71 3.60 514 2.11 1,086

TABLE OF GAGE HEIGHTS AND DISCHARGE.

GRAND RIVER AT GLENWOOD SPRINGS, COLO.

Year Stage of Water

MONTH

May June July

Maximum 8.15

7.30

6.20

10.65

8.64

6.40

7.10

1899.. Mean

Minimum

6.15

4.70

1899 record taken May 12 to July 17.
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GRAND JUNCTION STATION ON GRAND RIVER.

Opposite the town of Grand Junction the Grand river

divides itself into two channels, through which the water
flows sometimes through one and sometimes through the
other, and at times of high water through both. On this

account there are two gauge rods at this station, one for the

right-hand channel and the other for the left. This station

was established in 1895, and at that time most of the water
flowed through the right channel. During the last four years
a greater portion of the water has run through the left chan-

nel, and during the year 1900 there was a flow through the

right channel for but a very short time. Gauge rod No. 1 is

attached to the south end of the wagon bridge crossing the

river south of town. Gauge rod No. 2 consists of a wire and
weight fastened to the upper side of the bridge over the left

channel. The channel is sandy and shifting, and the dis-

charge must therefore be considered as approximate. No
rating table was possible in 1900. Observations were made
by B. W. Yedder in 1899, and W. H. Smith in 1900.

LIST OF DISCHARGE MEASUREMENTS
MADE ON GRAND RIVER AT GRAND JUNCTION, COLO.—ROD NO. 1.

Im
o

1i
30

Date Hydrographer

a
3 'Z bo 8

V U

£0 cd <—

-

til ££2 *H
fc S O < §

H
b

1899

10 May 13.. A. Iy. Fellows 88 3.15 7.32 • 3.77 2,758

11 June 18.. A. Iv. Fellows 88 5.55 13.54 6.61 8,954

f
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COMPARATIVE TABLE OF DISCHARGE
OF THE GRAND RIVER AT GRAND JUNCTION, COLO.—ROD NO. 1.

Month Stage of Water 1891 L898 i BOfl L0OO

Maximum

April Mean.. 701 (a)

Minimum 02 («)

Maximum Iff) (c)

May Mean.. 84(c) M61 l :r,

Minimum 3,880 18 (e) 70

Maximum i-j.:;ti 11.711 4 70

June Mean

Minimum 8or> 2

Maximum . 972 (a)

July Mean 152 (a)

Minimum 24(a) 33

(a) From April loth, 1897.

(b) To May 14th, 1897.

(c) Beginning May 26th.

(d) 1900 given in gage heights in feet.
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LIST OF DISCHARGE MEASUREMENTS
MADE ON GRAND RIVER AT GRAND JUNCTION, COLO.—ROD NO. 2.

o
u to
v a

1°

Date Hydrographer

a
3

u
V u

.2°

O

1>Z

$ o "S

<

Q~—0 es cj m

1899

16 Aprill5._ A. L Fellows 88 4.70 1,008 2.92 2,946

17

18

May 13..

June 18..

A. L. Fellows....

A. L. Fellows

88

88

10

11.55

2,058 9.91 20,395
(a)

30,000

19 Sept. 19.. A. Iv. Fellows 133 4.20 1,135 1.75 1,989

20 Nov. 18..

1900

A. L. Fellows 133 3.90 1,015 1.89 • 1,916

21 Mar. 20.. A. h. Fellows 71 4.15 966 1.82 1,762

22 July 7.. A. L. Fellows 71 5.80 1,465 4.22 6,177

(a) Estimated.
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COMPARATIVE TABLE OF DISCHARGE
OF THE GRAND RIVER AT GRAND JUNCTION, COLO.—ROD MO -

Month Stage of Water 1«!»7 1898 1H«M> 1900

Maximum no 3.70

January Mean 318

Minimum 214 8.80

Maximum 591 3,470 2,080 8.90

February Mean I1Q 8,792 S "0

Minimum ... 354 2.113 1,990 3.60

Maximum. 2,101

861

334

2.307

2.113

1,919

2,080

1,650

4.30

March Mean

Miuiraum

» 12

3.90

Maximum 8,017 10,540 5.40

April Mean 2.906 4,039 3.910 ) 54

Minimum 893 1,725 1.650 4

Maximum 23,612

1
- '

T

1

7,111 16,885

10.95

May Mean 8.42

Minimum 8.770 4,633 5,010 5.50

Maximum 23,077 16.37.-) 31.120 lo 85

June Mean

Minimum

18,841

14.229

13,417

8,279

24.710

16,970

- 71

6.90

Maximum 14.041

8,464

7.611

1,418

23,030

13,124

6.70

July.- Mean 1 72

Minimum 3,460 1,728 6.860 3 45

Maximum.. r..r»70 1,725 9,885 3.35

August Mean... 3,076 1,127 1,571 2.78

Minimum . ... 1.799 949 2.300 2.40

Maximum. 2.856

1,902

1,113

<J07 2,164

3.30

September Mean.. I 73

Minimum 1.648 1920 2 40

Maximum 2.403 1.143 I 10

October Mean 1,918 us 2.055 2 '.'7

Minimum 1,497 561 1.860 1 \o
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COMPARATIVE TABLE OP DISCHARGE

OF THE GRAND RIVER AT GRAND JUNCTION, COLO.—ROD NO. 2-

Concluded.

Month Stage of Water 1897 1898 1899 1900

Maximum 1,950 1,337 2.90

November Mean.. 1,683 1,072 1,920 2.74

Minimum.. __ 1,270 755 2.55

Maximum 1,648 2,500 2.70

December Mean 1,497 1,001 1,800 2.55

Minimum 1,346- 367 2.45

Note— 1899, records given for February 22 to 25, March 11 days, October 4 days, November
4 days, December 1 day. 1900 is given in gage heights in feet.
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IOLA STATION ON GUNNISON RIVER.

The Gunnison river, which is the Largest tributary of the

Grand, rises in southern central Colorado, in the Saguache
mountains and Cochetopa hills, and Hows in a westerly direc-

tion, emptying into theGrand river Dear thewestern boundary
of the state, a short distance south of < rrand Junction. Com-
paratively Little of the water is used for irrigation,bul a cm ml

line has been surveyed with a view to taking the water from
the Gunnison river and carrying ii to the valley of the Dncom-
pahgre river, as above mentioned. Ii was with the object of

determining the amounl of water available for such a project

that the Iola station was located. The rod La placed at a

wagon bridge which crosses the Gunnison river about one-

fourth of a mile above the railroad station of the Denver &
Rio Grande railroad at Iola, measurements having beeu made
and records kept up during i he year L900. The gauge heights

have been telegraphed each day to Denver and published by
the United States weather bureau. The channel at this point

is wide, and the bed, being of gravel and boulders, is not

particularly liable to change.

The observer is A. Pomel, postmaster at Iola.

LIST OF DISCHARGE MEASUREMENTS
.MADE ON GUNNISON RIVER AT IOLA, COLO.

1*4

Date Hydrographer

Meter

Num-

ber
Gage

Height

(
feet

)

<
\!-

hi

Veloc-

it\

feet

per

second

1
Use

ll

I

1900

1 May 3.. A. L. Fellows 71 3 2 74 i 272

2 June 28.. A. L. Fellows 71 3 40 :.o:>
•

3 July 5.. ! A. L. Fellows 71 1409

4 Aug. it.. A. L. Fellow- 138 131

5 Aug. 25 - A. L. Fellows 71 •_> in 300 i n
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GRAND JUNCTION STATION ON GUNNISON RIVER.

This station was located at the wagon bridge about two
miles south ol Grand Junction, baying been established in

May, L897, since which time records have been kept up dur-
ing a portion of each year until the fall of 1899, when the
station was abandoned, as il was found that at very high
sia^es-tho water of the Grand river backed up to the rod on
the Gunnison river, thus affecting the relations between the
discharge and gauge height. The channel is. moreover, un-
satisfactory, owing to the fact that the bed is shifting ami
liable to change, and that there is a very deep hole, partially
filled with boulders, at the wagon bridge. A better location
for a station would be a1 Whitewater, eleven miles above.

The observer in L899 was A. Lindquist, of Grand Junc-
tion.

LIST OF DISCHARGE MEASUREMENTS
MADE ON THE GUNNISON RIVER A 'I' GRAND JUNCTION, COLO.

o

c =

n
go

Date Hydrographer
3

U
iJ u

Gage

Height

(feet)

Area

of

Sec-

tion

(square

feet)

n
-gja u

1*1

1899

16 April 1.").. A. L. Fellows 88 8.50 1.261 3.1X12

17 May 13.. A. E. Fellows 88 7 1,911

18 June 18.. A. L. Fellows 88 7 15 1,811 7 06

19 vSept. 19.. A. L. Fellows 133 2.20 Ml I 13 1,061

20 Nov. 18..

1900

A. L. Fellows 133 2 M 1.09

21 Mar. 20.. A. L. Fellows 71 2 BO I'll 1477

22 July 7.. A, L. Fellows .... 71 2.90 1.187 1 79 i m
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COMPARATIVE TABLE OF DISCHARGE

OF THE GUNNISON RIVER AT GRAND JUNCTION, COLO.

Month Stage of Water 1897 1898 1899 1900

April

Maximum

Mean

Minimum

... 8.792

3,550

968

-

Maximum __ 19,834

16,282

12,816

8,996

5,318

3,965

16,750

10,296

3,902

May _ Mean

Minimum

June . .

Maximum...

Mean

Minimum

18,558

12,263

7,393

11,361

8,850

'

4,158

16,750

12,380

8,078

July-—

Maximum..

Mean

Minimum

7,393

4,410

1,676

3,965

2,543

1,076

8 4S0

4,342

2.246

August

Maximum

Mean

Minimum

2,289

991

172

968

689

578

4,562

1,921

908

September.

Maximum

Mean

Minimum

1,676

482

172

578

479 .

399

1,000

875

758

October

Maximum

Mean

Minimum..

2,608

1,598

828

672

533

399

Maximum 1,092

742

212

672

496

311

November
r

Mean

Minimum

Maximum.... ... ... 650

458

262

December Mean

Minimum
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FORT CRAWFORD STATION ON THE UNCOMPAHGRE RIVER.

The Uncompahgre river has its source in Ouray county,
in the high peaks of southwestern Colorado, and flows in a
generally northwesterly direction, entering the Gunnison
river at Delta. The upper portion of its drainage basin is

mountainous, but proceeding down Btream the country be-

comes more rolling and irrigation is possible along the val-

leys and adjacent mesas, in the vicinity of Montrose a num-
ber of canals divert nearly all of the normal flow and recourse
must be had to storage or a diversion of the waters in the

Gunnison for further irrigate m in this district.

The Fort Crawford station is located at a wagon bridge
about one-half of a mile east of the depot

1

at Fori Crawford,
being about eight miles above Montrose. It was established

June 25, 1895, and records were kept up throughput the sea-

sons of 1895 to 1899, inclusive, in the fall of which latter

year the station was abandoned owing to tin 4 great changes
in the channel at this point. The river bed consists of gravel

and boulders and shifts bad I v.

LIST OF DISCHARGE MEASUREMENTS
MADE ON UNCOMPAHGRE RIVER AT FORT CRAWFORD, COLO.

s -
.a 5s

s

«

Date Hydrographer

i

u u
Z v
V J3 Gage

Height

(Feet)

Area

of

Sec-

tion

(square

feel

I

Mean

Veloc

ity

(feet

per

second

i
irge

(in

cubic

feet

per

second)

1899

23 April 16.. A. L. Fellows >' 4.50 8S 3.73

24 May 15.. A. L. Fellows 88 5.22 198 TIT

25 June 19 A. L. Fellows 8S 5.18 143 5.40 773

26 Sept. 21.. A. L. Fellows 138 3.65 27

27 Nov. 20.. A. L. Fellows 183 3.70 2 R 79
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COMPARATIVE TABLE OF DISCHARGE

OF THE UNCOMPAHGRE RIVER AT FORT CRAWFORD, COLO.

Month Stage of Water 1895 1896 1897 1898 1899

April

Maximum

Mean

Miuimum

757

386

141

478

327

55

481

263

102

May

Maximum

Mean

Minimum

3,375

1,010

207

1,082

787

568

521

306

195

915

534

240

June

Maximum

Mean...

Minimum

1.535

1,082

835

1,920

519

190

1,467

994

514

985

704

436

1,163

709

259

July- -

Maximum

Mean

Minimum

835

470

200

207

126

62

1,412

527

151

892

430

37

450

252

150

August

Maximum

Mean

Minimum

740

277

167

115

38

10

274

136

55

274

111

15

512

138

19

September ...

Maximum

Mean

Minimum

167

117

72

426

148

62

274

146

55

110

67

37

137

41

4

Maximum

Mean

Minimum

99

70

55

174

106

62

360

204

138

92

58

46

Maximum

Mean...

Minimum

99

82

55

115

86

62-

179

127

95

110

54

28

Maximum

Mean

Minimum

274

112

64
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MONTROSE STATION ON UNCOMPAHGRE RIVER.

This station was established in the fall of L899, do records
being kept, however, until the spring of L900. There is i.m

little water at lliis point during the greater portion of the
year as the canals above divert the most of the flow. The sta-

tion is located at a bridge crossing t be river opposite I be town
of Montrose, about one-half mile from the depot of the I >. &
B. G. railroad. The rod consists of a l.\l board nailed to the
pier just above the bridge. The channel is favorable to ac-

curacy, being of gravel and boulders, and not Liable to change.
Records were kept forbutashort time, as there was but little

water during the greater part of the irrigation season of L900.

Records were kept by W. E. Oliert, commissioner of the
Montrose water district.

LIST OF DISCHARGE MEASllilO.M i:\TS

MADE ON UNCOMPAHGRE RIVER AT MONTROSE, COLO.

£ a

I*6 «
SO

Date Hydrographer

a
c

4, XI
age

Height

(
feet

i

rea

of

Sec-

tion

(square

feet) ean

Veloc-

ity

(feet

per

second)
ischarge

i
in

cubic

feet

per

second)

Z s O < f. Q

1899

1 Sept. 20.. A. L. Fellows 133 .40 IS 1 (fi

2 Nov. 20..

1900

A. L. Fellows 133 .45 14 1.08 15

3 July S.- A. t,. Fellows 71 1.80 li-, 8.28 ISO

4 Aug. 10.. A. L. Fellows 138 .r>o 1 •J
•_

TABLE OF DISCHARGE

OF THE UNCOMPAHGRE RIVER AT MONTROSE, COLO.

Stage of Water

MONTH

April Ifaj June July August

1900

Maximum

Mean

Minimum

71

50 (a)

18

177 880

188

121 fl>)

68

(a) April record begins on Sth. (b) July record, 1st to 7th. (c) On August loth.
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DOLORES STATION ON DOLORES RIVER.

This river is the last important tributary of the Grand
river. It has its source in the La Plata and San Miguel
mountains, in which the highest peak, Mount Wilson, reaches
an elevation of over 14,000 feet. Its course is generally north-

westerly to its junction with the Grand river, which is across

the Utah line. The river flows generally through a narrow
canon and comparatively little irrigation is practiced along
the stream itself, excepting at Dolores, where for some forty

miles the valley widens out to a width of, perhaps, a mile, and
a number of farms are cultivated. By far the greater part

of the water of the Dolores river, however, is used in the San
Juan watershed, being diverted by means of a tunnel and a
great cut into the Montezuma valley. The canals carrying

this water from the river head about two miles west of the

present town of Dolores. The gauging station is located

above these large canals and about one-half mile above the

railroad station at Dolores. The gauge rod consists of a
vertical plank attached to the left abutment of the foot bridge

crossing the river from which the gaugings are made. The
channel at this point is not liable to change and the results

obtained are excellent. The bed of the stream is composed of

small stones and gravel. A number of measurements were
made at Rico, the measurements being given in a separate

table.

The observer is Mrs. M. D. Smith, of Dolores.
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LIST OF DISCHARGE MEASUREMENTS
MADE ON THE DOLORES RIVER AT DOLORES, COLO.

i- i?

S «
= o

Date IIy<lro^rapher

b

z

it
V

3
M

sll
< 5

1899

27 April 20 A. ry . Fellou - 3.60 61

3

28 May 17 A. L. Fellows n 4.18 l'.'l 868

29 June 21 A. L. Fellows vS 8.80 801

30 Nov. 22

1900

A. L. Fellows •_' 70

31 Mar. 24 A. L, Fellows 71 2.M 80 i ii LiB

82 May .").. A. L. Fellow 71 8.90 171 4 11

33 June 27.. A. L. Fellows 71 130 2 M

34 Aug. 11.. A. L. Fellows 138 2.60 '.•I 31
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COMPARATIVE TABLE OF DISCHARGE

OF THE DOLORES RIVER AT DOLORES, COLO.

Month Stage of Water 1895 1896 1897 1898 1899 1900

January

Maximum

Mean

Minimum

220

195

164

February

Maximum

Mean.

Minimum

- 164

107

82

March

Maximum.. ...

Mean

Minimum

557

244

96

82

(a) 37

20

192

101

37

April

Maximum

Mean

Minimum

1,578

747

144

2.944

1,483

235

1,978

1,093

198

885

437

37

555

284

100

May..

Maximum

Mean

Minimum

1,452

952

373

2,838

2,435

1,991

1,875

1,207

912

1,461

785

118

1,731

1,318

483

June

Maximum

Mean

Minimum

848

702

605

781

263

44

2,521

1,465

568

2,030

1,510

784

810

499

220

1,596

808

280

July—-

Maximum

Mean

Minimum

490

270

127

480

130

44

608

368

186

1,229

491

144

412

207

100

220

84

37

August

Maximum

Mean

Minimum

548

248

97

180

38

8

235

148

76

229

121

102

736

204

30

37

29

20

September

Maximum

Mean

Minimum

177

96

68

1,176

195

28

852

394

76

293

78

34

82

33

23

250

90

23

October

Maximum

Mean

Minimum

97

79

68

180

113

96

568

390

235

50

37

34

343

93

23

118

83

56

(a) 1889, record begins March 22d.
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COMPARATIVE TABLE OF DISCHARGE

OF Tin-: DOLORES RIVER AT DOLORES, COLO Concluded.

Month Stage of Water lsii:, L896 1X97 1S«»M L899 liMHI

Maximum 618 880 ~'l
-•j

November Mean 134 IT'.' 172 48 tf *•

Minimum a 108 81 31 81

Maximum 6o:»

December Mean 412 UU 216

Minimum 281 80 LOO
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FALLCREEK STATION ON SAN MIGUEL RIVER.

This river has its source in the high mountain peaks in

the southwestern corner of San Miguel county and drains the
country immediately to the westward of the headwaters of

the Uncompahgre. The general direction of the stream is

northwesterly, entering the Dolores river in the western part
of Montrose county. The station is located about three hun-
dred yards southwest of Fallcreek a station on the Kio Grande
Southern railroad. It was established in June, 1895, and
records were kept at this point during each irrigation season
until the fall of 1 899, when the station was abandoned, it be-

ing believed that sufficient data had been obtained at this

point to give a fairly accurate idea of the normal flow of the

stream. The bed is of gravel and boulders and is not liable

to change. The observer is Mrs. H. H. Hart.

LIST OF DISCHARGE MEASUREMENTS
MADE ON SAN MIGUEL RIVER AT FALL CREEK, COLO.

v a

a cb

SO

Date Hydrogfrapher

a
3
z
U
V u

3*

I
8

6g

* £ 4J

2*£

—
'k c

btf~ o
g J J!

Hi
£ a O < S p

1899

22 April 18.. A. L. Fellows 88 2.85 48 3.45 164

23 May 16.. A. L. Fellows 88 3.70 • 96 5.87 562

24 June 21.. A. L. Fellows 88 3.60 84 5.34 449

25 Nov. 21.. A. L. Fellows 133 2.35 30 1.74 52
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COMPARA1 [VB TABLE OF

I >F THE s\N MIGUEL RIVER AT

•i UlOB

•ALL i « >LO

Mth 1895

April.

man

Mean

Minimum

~.,i

281

117 52

,.

|| V

Maximum

Mean . .

Minimum

770

310 1

June

Maximum

Mean

Minimum

51 >;

512 138

'.'.'7

771

571

July

Maximum.

Minimum

941

219

157 375

108

August

Maximum

Mean

Minimum

312

227

146

LIS

1069

17ti

183

122

215

i

September

Maximum

Mean

Minimum

10U

60

121 138

I'll

October

Maximum

Mean ....

Minium in

1 1

12 10

117

:,7

i 1

122

66

November

Maximum

D

Minimum 6

December

Maximum

Minimum

7

8



370 TENTH BIENNIAL REPORT

GREEN" RIVER IRRIGATION DIVISION.

This irrigation division consists of lands that are drained
by the Green river and its tributaries in Colorado. The Green
river itself does hardly more than just touch the state as it

cuts through a canon in its nothwestern corner for a distance

of about twenty miles. A number of important streams flow

throtfgh the state into the Green, however, the principal of

these being the Yampa river into which flows Williams Fork,
and the Little Snake, and the White. The nature of the

country in that quarter of the state is similar to portions of

that along the Grand and San Juan rivers, the valleys being

comparatively narrow and but little of the total discharge of

the streams being used for irrigation at the present time. A
number of irrigation projects have been considered, however,

and it is likely that a great part of the waters of this stream
will be eventually used. No gauging stations have been main-

tained in this division owing to the length of time required

to reach this portion of the state from the railroad and the

lack of funds to meet the expenses. A short trip was taken

through this section, however, beginning with the 1st of

November, 1900, and ending with the 8th of the same month,

the results of which are given below.
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MISCELLANEOUS GAUGINGS.

In addition to the gaugings given in previous tables, a
number have been made at various points scattered through-
out the state. These gaugings range throughout all the var-

ious divisions, but are grouped together so as not to increase

the number of tables.

In this connection we wish to urge that all engineers who
make gaugings throughout the state will, whenever it is in

their power, send the results to this office for permanent
record. It is evident that while there may be a vast amount
of information scattered about amongst the different

engineering offices of the state, they can be of but little pub-

lic value unless they are compiled and made matters of public

record. If, however, this could be done, as is being done by
a few of the engineers, much valuable information might be

preserved and made of general utility. This matter has been

urged in the past but without very much response. Engineers
may be assured that due credit will in all cases be given.
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RECOMMENDATIONS,

A careful study of the tables given above will demon-
strate the importance of these measurements. There are, how-
ever, a great number of stations in the different sections of

the state' upon which no figures showing discharges have as
yet been obtained. The officers of the division of hydro-
graphy, of which Mr. F. H. Newel], of Washington, D. C, is

chief, are anxious to continue this work and to extend it so

far as possible. It will, however, be necessary for us to aban-
don a great number of the stations already maintained in

order to acquire needed information concerning discharge of

other streams not yet measured. Many of these stations

which must be abandoned are, however, of very great import-
ance to the water commissioners of the various districts in

which they are located, for the purpose of determining the

division to be made of the waters under their charge. It is

unfortunate that the state engineer's office is not sufficiently

supplied with funds to admit of its carrying on this work in

co-operation with the geological survey. It is evident to those

who have studied these matters that if the state of Colorado
would furnish an amount equal to that furnished by the divis-

ion of hydrography, and if the work were done in co-oper-

ation, as is done in some other states, the results obtained

would be of far greater value to Colorado than they now are.

It would then be possible to make detailed surveys of reser-

voir sites, examination of return waters from seepage, and
other problems which it is impracticable for us to do more
than touch upon at the present time.

I would respectfully urge upon your attention, moreover,

to the importance already alluded to, of the state establish-

ing permanent gauging stations. If such stations were con-

structed, for example, at the mouth of the canon of the Big
Thompson, or at Lyons, on the St. Vrain, or more important

still, in Platte canon or at Pueblo, the results obtained would
far more than compensate for the outlay in the increased ef-

ficiency of the distribution of water. It would not, in that
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case, be accessary ;<> make measurements every year, as a rat-

ing table, once computed, would be sufficienl so long as the

si;i; ions remained intact.

An illustration of the value of such stations is seen from
an examination of the conditions at Fori Collins, where a

permanent station was constructed some years ago by the

state. This station, while not in the best repair at the
|

mi time, has answered its purpose admirably, as the water
commissioner has for a number of years used the dischargi

the si ream, as shown by the gauge heights at this station, as a

basis for dividing the water among the various ditches below
in accordance with priority. If. as in the case there, such
new stations were connected by telephone with the Canal

headgates along the river, the efficiency <»f the water commis-
sioner would he multiplied several times over at a very much
decreased expense.

I would respectfully suggest that there be urged upon
the legislature the desirability of constructing at least one

such gauge station each year.

Respectfully submitted,

A. L FELLOWS,
Resident Qydrographer, CJ. s. Geological Survey.
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Page.

Bear creek, gauging station at Morrison 266

Bear creek, discharge tables 267-269

Beet sugar 70

Beaver creek 247

Berthoud, E. L 27

Big Thompson creek : 246

Big Thompson creek, seepage measurements en 215

Big Thompson creek, discharge at Arkins 284

Bijou creek 247

Bijou Irrigation Company 247

Blue river bridge 38

Boulder creek 246

Boulder creek, seepage measurements on 224

Boulder creek, gauging station at Boulder 277

Boulder creek, table of discharge 278

Boulder creek. (See also South Boulder creek.)

Bradford, J. C 42

Braun, J. A 308

Briscoe, Cole 46

Bridges. (See Internal Improvements.)

Brown et al. vs. Farmers' High Line Canal and Reservoir Company, supreme
court decision 50

Buffalo Creek Canal Company 242

Bullen Bridge Company 33, 35

Burlington & Missouri River railroad 241

Burwell, Blair 42

Burrows, T. J ' 242, 304

Byers, "Wm. N 45

Cache la Poudre river i 209, 246

Cache la Poudre river, discharge tables of 286, 288

Cache la Poudre river, seepage measurements on 218, 220

Cache la Poudre Reservoir Company vs. Water Supply and Storage Company
et al., supreme court decision 52

Canon City gauging station 300

Canning factory 74

Carleton, G. E 252

Carpenter, L. G 8, 208, 209, 292, 322

Chasteen, Edward 284

Cheesman lake 246
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Cheesman lake, gauging station at

Chew, B. R

Cheyenne county well.

.

( Hear creek

Clear creek, discharge at Forkscreek

Clear creek, seepage measurenu nts i n

Clear creek county road.

and Grand county road

Coffin, Byron

Colorado and Kansas canal

Colorado Land and Water Company

Colorado Milling and Elevator Co. vs. Larimer and Weld Irrigation Co.,

supreme court decision

Colorado & Southern railroad I'll

Conejos river, seepage measurements on

Conejos river, discharge tabic

Cress, Ben L 30

Cressy, S. W
Crop statistics

Cycle path, Palmer Lake

Davis, C. X

Deansbury gauging station

Deansbury table of discharge

Decisions of supreme court

Denver, gauging station

Denver, gauging station, discharge table at

Denver & Rio" Grande railroad

Denver Union Water Company

Dixon, L. If

Ditch and reservoir tilings, summary of 113-118

Ditch ratings

Division No. 1

Division No. 2

Division Xo. 3

Division Xo. i

Division No. •".

Division Nil. 6

Division. (See also Water Division.)

1 touglas county road
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Page.

Dolores river 364-367, 373

Duty of water commissioners 77

Durango gauging station on Florida river 340

Durango gauging station on Animas river 342, 345

Eagle and Routt county road 30

Exchange of water 21

Exchange of water, law permitting 61, 72, 85, 97, 110

Expenses of state engineer's office 9

Expenditures. (See Internal Improvements.)

Fall D. W 38

Fall creek gauging station 368

Fellows, A. L 7, 22, 241-375

Fall creek 373

Field, J. E 252, 266, 270, 273, 277, 280, 285

Filings of ditches and reservoirs, summary of 113

Fischer, Peter 39

Florida river gauging station 340

Forest preservation 19

Forkscreek gauging station 270

Forkscreek, table of discharge at 271, 272

Fort Collins gauging station 286, 288

Fort Crawford gauging station 361

Furniss, Wm 298

Garfield county artesian well 32

Gauging of streams 21, 241

Gauging stations 243, 245

Gaugings, miscellaneous 372

Gaugings, recommendations by A. L. Fellows 374

Gilpin county road 35

Goad, J. F 78, 81

Goose creek, measurements on 249

Grand and Boulder county road 31

Grand river bridge 27

Grossmeyer, Max 33

Glenwood Springs gauging station 250

Granite gauging station 296
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Grand river gauging station

Grand Junction gauging station I

Great Plains Reservoir Compan

Gunnison river bridge

Handy ditch, discharge of

Handy Ditch Co. vs. Louden Irrigation Co

Harrison, C. L

Hawley. R. W M5, 301

Hebrew, S

Henderson, J. D 37

Herwick, J. L 30

Hinderlider, M. C 46, 237, 2

Hinsdale county road 43

Hobbs, J. N 37

Home Supply ditch, discharge of

Hughes, Ed. C

Ignacio gauging station

Iola gauging station

Internal improvements

Internal improvements, artesian wells

Internal improvements, artesian well, Garfield county

Internal improvements, artesian well, Cheyenne county

Internal improvements, artesian well, Saguache county H

Internal improvements—bridges . M
Internal improvements, bridge. Arkansas river 41

Internal improvements, bridge. Blue river 3s

Internal improvements,' bridge. Grand river

Internal improvements, bridge. Gunnison river

Internal improvements, bridge. Republican river ... 39

Internal improvements, bridge. Roaring Pork river

Internal improvements, bridge, Snake river

Internal improvements, bridge, South Platte river 41

Internal Improvements, bridge, White river

Internal improvements, roads

Internal Improvements, road. Arapahoe and M • ... ?.\

Internal Improvements, r >unty
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Page.

Internal improvements, road, Clear Creek and Grand counties 44

Internal improvements, road, Douglas county 45

Internal improvements, road, Eagle and Routt counties 30

Internal improvements, road, Gilpin county 35

Internal improvements, road, Grand and Boulder counties 31

Internal improvements, road, Hinsdale county 43

Internal improvements, road, Jefferson county 37

Internal improvements, road, La Plata county 42

Internal improvements, road, Larimer and Routt counties 35

Internal improvements, road, Mineral county 36

Internal improvements, road, Montrose county 29

Internal improvements, road, Palmer Lake cycle path 28

Internal improvements, road, Trinidad and Stonewall 38

Introduction 7

Jacob Antoine 211

Jones, Amos 211

Jones, D. M 76

Julesburg gauging station 265

Julesburg gauging station, discharge table 265

J. J. ranch gauging station 321

Kelly Mrs. W. H 346

Kerr vs. Dudley et al., supreme court decision 51

King, Rod S., deputy state engineer 33, 36, 37, 38

Kinkel, C. W 41

Kirby, John 37

Kneale, Thos 242

Lake creek gauging station 293

Lamar gauging station 316

Lamar Canal Co. vs. Amity L. & I. Co., supreme court decision 50

Lamb feeding 73

La Plata county road 42

Larimer and Routt county road 35

Left Hand creek, seepage measurements 214

Lewis, F. T 41

Little Thompson creek, seepage measurements on 226
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Page.

Library, recommendations concerning 72

Lower Latham Ditch Co. vs. Louden Irrigating Can dm court
decision r,i

Lindquist, A
Lyons gauging station 280

Lyons gauging station, table .281

Mancos gauging station

Marshall gauging station

Matlock, Samuel

Maxwell, F. A .29

Maxwell, J. P 18

McReynolds, O. O

Measuring flumes and weirs

Measurement of streams. (See Gauging Stations.)

Midland Bridge Company 10

Mineral county road

Montrose county road ..29

Montrose gauging station

Morrison gauging station

Nepesta gauging station .308

Newell, F. H
Newklrk, T. H
New Loveland and Greeley Irr. & L. Co. vs. Consol

Ditch and Reservoir Co

Nippel vs. Forkes et al . . 50

Obert, W. E

O'Brien, Peter . 28

Orchard gauging station

Orchard gauging station, discharge table

Osgood, Miss Carrie

Fainter, C. N
Palmer Lake cycle path

rson, M. J

•?e creek.
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Peters, Phil 30

Piceance creek 107, 371

Piedra river gauging station 234

Platte river division. (See Water Division No. 1.)

Platte canon gauging station 252

Platte river, seepage measurements on 208, 211, 227, 232

Platte Valley Irrigation Co. vs. Buckers I. & M. Co 47

Power, appropriations of water for , . . 20

Prentiss, J. L 300

Preservation of forests 19

Price, T. G 39

Pueblo Bridge Company 27, 36, 37, 39, 41, 45, 46

Pueblo gauging station 304-307

Pyles, T. B 76

Ramey, J. F 38

Ratings of ditches, Division 1 237, 238

Ratings of ditches, Division 2 237, 239

Ratings of ditches, Division 3 240

Ratings of ditches, Division 5 240

Recommendations 15, 20, 241, 374

Recommendations on adjudication of water rights 20

Recommendations on appropriations for power 20

Recommendations on agricultural development 22, 75

Recommendations by A. L. Fellows 241, 374

Recommendations on library 22

Recommendations on forest preservation 19

Recommendations for government aid 24

Recommendations for reservoirs 18

Recommendations on rating flumes 95

Recommendations for roads 25

Recommendations on stream gauging 21

Recommendations on transfer of water 21

Recommendations on water rights 15

Recommendations on water stealing 95

Reed, W. R 296

Reeves, A. T 18, 85, 94

Regan, J. S 322

Remsen, Sid 37
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Reports of superintendents

Report of superintendent Division No. 1

Report of superintendent Division No. 2

Report of superintends nt Division No. S... 78, 81

Report of superintendent Division No. •".

Report of superintend

Reports of commissioners. (See Water Di\ >.

Republican river bridge

Reservoirs, summary of filings .113, lis

Reservoirs, construction of ,18

Reservoirs, supervision of construction is

Richards, Geo H

Rio Grande river ..I'll. 373

Rio Grande river, irrigation division. (See Water Division No.

Rio Grande river, seepage measurements on . U9

Rio Grande river, gauging stations of _ H

Rio Grande river, at state line

Rio Grande railroad

Rist, Wm 36

Roads, appropriations for 85

Roads. (See Internal Improvements.)

Roaring Fork river

Roaring Fork river bridge 26

Roberts, C. S

Rocky Ford gauging station

Rose, W. H
Rosenberg, Theo 28

Runner, J. A

Salida, gauging Ftation at

San Antonio river

San Juan Irrigating Division. (See Water Division No. I.)

Ban Miguel river

r, B. B

Schneider, G. W
rements

Seepag Iso supreme court d

Smith, i.. is
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Snake river bridge 40

Snake river 371

South Platte river 211

South Platte river division. (See Water Division No. 1.)

South Platte river, seepage measurements 208, 227, 232

South Platte River Discharge Tables-

South Platte river, discharge tables at Cheesman lake 250

South Platte river, discharge tables at Platte canon 252

South Platte river, discharge tables at Deansbury 253

South Platte river, discharge tables at Denver 25!j, 258

South Platte river, discharge tables at Orchard 261, 262

South Platte river, discharge tables at Julesburg 265

South Platte river bridge 40

Southland, W. J 242

South Boulder creek 273, 274

State line gauging stations. (See Arkansas, South Platte and Rio Grande
rivers and gauging stations.)

Stealing water , 95

Storage reservoirs 23

Stream gauging 21, 241

St. Vrain creek 213, 280, 281

Statistics of crops '

53, 112

Supreme court decisions 47-52

Thompson creek. (See Little Thompson and Big Thompson.)

Traxler, J. B 314

Transfer of water 21, 61, 72, 85, 97, 110

Trimble, R. E 211

Trinidad and Stonewall road 38

Twin Lakes reservoir 73, 291

U. S. geological survey 21

Uncompahgre river 361, 363

Uncompahgre river, seepage measurements on 217

Union Pacific railroad 241

Van Derventer, M. C 42
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Water commissioners |]

Water commissioners, reports of

Water superintendents 1

1

Water superintendents and commissioners, recommendal it

Water superintendents ami commissioners, d i
it

Water, transfer of SI, 97, 110

Water rights. (See Bupreme courl decisions.)

Waste water 1
-

Water Supply and Storage «'<>. vs. Larimer and Weld Reservoir Co

Water Division No. 1 .246

Reports of superintendent

Summary of filings in ...118

last of priorities in .... 199

Ditch ratings in 237. 238

Streams In

Stations for gauging

Water Division No. 2 ... 291

Reports of superintendent 66, 69

Summary of filings in ..114

Ditch ratings in

Streams in

Stations for gauging

Water Division No. 3—

Reports of superintendent

Summary of filings in .115

Ditch ratings in

Stations for ganging

Water Division No. 4

—

Summary of filings in 116

Gauging stations in
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Water Division No. 5—

Reports of superintendent 85, 94

Summary of filings in 117

Ditch ratings 240

Stations for gauging 245

Water Division No. 6

—

Reports of superintendent 105, 106

Summary of filings in 118

Gauging stations in 245

Stream measurements in 371

Water District No. 1—

Report of commissioner 58, 64

Table of filings in 113

Table of priorities in 119, 123, 124, 125

Water District No. 2—

Report of commissioner 58, 64

Table of priorities 126, 129

Water District No. 3—

Report of commissioner 5S, 64

Table of priorities 130, 135, 136

Water District No. 4—

Report of commissioner 58, 64

Table of priorities 137, 139, 140

Water District No. 5

—

Report of commissioner 58, 64

Table of priorities 141, 147, 148

Water District No. 6—

Report of commissioners 58, 64

Table of priorities 149, 154, 155
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Water District No. 7—

Report of commissioners r>3. 64

Table m" priorities

Water District No. 8—

Report of commissioner

Table of priorities :

Water District No. 9—

Report of commissioner

Table of priorities 170, 171, 172

Water District No. 10—

Report of commissioner

Water District No. 11—

Report of commissioner

Water District No. 12—

Report of commissioner

r District No. 13—

Report of commissioner •'

Water District No. 14

Report of commissioner

Water District No. 15—

Report of commissioner

Wat.-r District No. 16—

!t of commissioner

• rlcl No. 17—

>rl of commissioner
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Water District No. 18—

Report of commissioner 68, 74

Water District No. 19—

Report of commissioner 68, 74

Water District No. 20—

Report of commissioner 78, SO, 81, 83

Water District No. 21—

Report of commissioner 78, 80, 81, 83

Water District No. 22—

Report of commissioner 78, 80, 81, 83

Water District No. 23—

Report of commissioner 58, 64

Table of priorities 173, 184

Water District No. 24—

Report of commissioner 78, 80, 81, 83

Water District No. 25—

Report of commissioner 78, 80, 83

Water District No. 26—

Report of commissioner 78. 80, 81, 83

Water District No. 27—

Report of commissioner 78, 80, 81,

Water District No. 28^

Report of commissioner 86, 92, 103
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Water District No. 29—

Report of commlaslonei

Water District No. 30—

Report of commissioner 84

Water District No. 31—

Report of commis-i ..84

Water District No. 32—

Rei>ort of commissioner .84

Water District No. 33—

Report of commissioner

Water District No. 34—

Report of commissioner

Water District No. 35

—

Report of commissioner

Water District No. 36—

Report of commissioner

Water District No. 37—

Report of commissioner

P District No. 38—

Report of commissioner

Water District No. 39—

'nmisslone- *

District No. 10—

ri of commlat loi
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Water District No. 41—

Report of commissioner 87, 92, 96, 99, 103

Water District No. 42—

Report of commissioner 88, 92, 100, 103

Water District No. 43—

Report of commissioner 105, 107, 112

Water District No. 44—

Report of commissioner 108, 112

•

Water District No. 45

—

Report of commissioner 88, 92, 100, 103

Water District No. 46—

Report of commissioner 58, 64

Table of priorities 186-191

Water District No. 47—

Report of commissioner 58, 64

Table of priorities 192-203

Water District No. 48—

Report of commissioner 58, 64

Table of priorities 204

Water District No. 49—

Report of commissioner 68, 74

Water District No. 50—

Report of commissioner 92, 103

tot

Water District No. 51—

Report of commissioner 92, 103
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Water District No. 52—

Report of conmissioner -. C»L'. 100. 103

Water District No. 53—

Report of commissioner m. 103

Water District No. 54—

Report of commissioner MB, 112

Water District No. 55—

Report of commissioner 108, 112

Water District No. 56—

Report of commissioner LOB, HI

Water District No. 57—

Report of commissioner .106, 112

Water District No. 58—

Report of commissioner

Water District No. 59—

Report of commissioner . !'L\ 103

Water District No. 60—

Report of commissioner rC. 114

Water District No. 61—

Report of commissioner

Water District No. 62—

Report of commissioner.

Water District No. 63—

ort of commissioner.
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Water District No. 64--

Report of commissioner 58, 64

Table of priorities 206

Water District No. 65—

Report of commissioner 58, 64

Water District No. 66—

Report of commissioner 68, 74

Water District No. 67—

Report of commissioner 68, 74

Water District No. 68—

Report of commissioner x:>, 93, 101, 104

Water District No. 69—

Report of commissioner 90, 93, 102, 104

Wasson toll road 36

Watson & Co 44

Weather Bureau, U. S 252

White river bridge 31

White river 371

Williams, M. D 20S, 261, 265

Williams river 371

Wilson vs. Ward 49

Winter irrigation 75

Wolaver, J. M '

242, 284

Wright vs. Platte Valley Irrigation Co 51

X. Y. Irrigating Ditch vs. Buffalo Creek I. Co 48

Yampa river 371
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