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FOREWORD
STATE

IRRIGATION
SITUlkTION

The

irrigation
situation
in

the

State
of

Colorado
at

the

pres

eut

time
to

the

casual

observer
and
to

those
who

have

gotten

out

touch
with

conditions
in

the

last
two

years
is

little

known
As

compared
with
the

aetivity
of

five
or

ten

years
ago

At
is

very

quiet

indeed
and
on

that

account
the

casual

observer

concludes
that

irrigation
development
has

I

ceased
and

soole

especially
among
the

financial
interests
of

the

State

consider
it

as

discredited
To

those
more

closely
in

touch
I

with
the

situa

tion
it

is

almost

incomprehensible
that
the

gentlemen
who
are

supposed
to

have
their

fingers
on

the

pulses
of

ever
v

branch
of

busi
n

ess
to

the

State

should
have
an
y

such
idea

Briefly
the

situation
is

First

That

speculation
has

been

practically
eliminated

both
in

the

development
of

projects
and
in

the

purchase
of

lands

Second
In

the

elimination
of

the

speculator
and
the
iu

vector
who

never
really

intended
to

move
upon
the

land

himself

a

very

considerable
amountof
land
has

been

thrown
upon
the

market
so

that

today
one

nay

obtain
choice
tracts
for

very
rea

sonable
figures
in

my

opinion
much
less

than
their

intrinsic

value
Third

Those

irrigation
enterprises
which
had
not

been

financed
and
had
not

reached
the

construction
stage
one

might

say

have
been

discarded
for
the

present
perhaps

wisely
so

be

rinse
in

almost
every

period
when
there
was
a

large

development

in

irrigation

construction
has

been

several
years
ahead
of

the

necessities
with
the

resuit
that

they
were
not

profitable
to

the

originatorsFourth
Oil

those

projects
which
were

under

construc

tion
or

which
had

been

financed
the

efforts
of

the

builders
have

been

directed
to

putting
the

enterprise
on
a

paying
basis

ensur

itlg

revenue
and

payment
of

interest
and

maintenance
Many

of

the

projects
have
been

changed
and

only

certain

portions

finished
the

idea

being
to

finish
in

units
and

settle
each
unit

before

another
ivas

undertaken

Fifth
On

srnne

projects
having

considerable
merit

although

not

financed

reorganization
has

been

attempted
by

making
the

development
a

mutual

enterprise
eliminating
the

profit
of

the

promoters
and

builders
and
the

cost

whatever
it

may
be

to
be

W

organization
paying
the
old

organization
the

value
of
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FOREWORD
STATE

IRRIGATION
SITUlkTION

The

irrigation
situation
in

the

State
of

Colorado
at

the

pres

eut

time
to

the

casual

observer
and
to

those
who

have

gotten

out

touch
with

conditions
in

the

last
two

years
is

little

known
As

compared
with
the

aetivity
of

five
or

ten

years
ago

At
is

very

quiet

indeed
and
on

that

account
the

casual

observer

concludes
that

irrigation
development
has

I

ceased
and

soole

especially
among
the

financial
interests
of

the

State

consider
it

as

discredited
To

those
more

closely
in

touch
I

with
the

situa

tion
it

is

almost

incomprehensible
that
the

gentlemen
who
are

supposed
to

have
their

fingers
on

the

pulses
of

ever
v

branch
of

busi
n

ess
to

the

State

should
have
an
y

such
idea

Briefly
the

situation
is

First

That

speculation
has

been

practically
eliminated

both
in

the

development
of

projects
and
in

the

purchase
of

lands

Second
In

the

elimination
of

the

speculator
and
the
iu

vector
who

never
really

intended
to

move
upon
the

land

himself

a

very

considerable
amountof
land
has

been

thrown
upon
the

market
so

that

today
one

nay

obtain
choice
tracts
for

very
rea

sonable
figures
in

my

opinion
much
less

than
their

intrinsic

value
Third

Those

irrigation
enterprises
which
had
not

been

financed
and
had
not

reached
the

construction
stage
one

might

say

have
been

discarded
for
the

present
perhaps

wisely
so

be

rinse
in

almost
every

period
when
there
was
a

large

development

in

irrigation

construction
has

been

several
years
ahead
of

the

necessities
with
the

resuit
that

they
were
not

profitable
to

the

originatorsFourth
Oil

those

projects
which
were

under

construc

tion
or

which
had

been

financed
the

efforts
of

the

builders
have

been

directed
to

putting
the

enterprise
on
a

paying
basis

ensur

itlg

revenue
and

payment
of

interest
and

maintenance
Many

of

the

projects
have
been

changed
and

only

certain

portions

finished
the

idea

being
to

finish
in

units
and

settle
each
unit

before

another
ivas

undertaken

Fifth
On

srnne

projects
having

considerable
merit

although

not

financed

reorganization
has

been

attempted
by

making
the

development
a

mutual

enterprise
eliminating
the

profit
of

the

promoters
and

builders
and
the

cost

whatever
it

may
be

to
be

W

organization
paying
the
old

organization
the

value
of
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ceased
to
b
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of
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and

Ido

believes
in
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cticed
upon
the

government
or
r

that
some
of

the

natural
re

rces

have

been
r

pasted
or

that

develop
ce
nt

should
be

dered
for
the

fearthat
these

may
at

some

future
time
pass
into

hands
of

monopolistic
owners

Colorado
has

been

accused
of

assuming
to

be

bigger
than

whole
United
States
and
of

Being

bigger
than
the

gov

lorado
The

people
do

Believe

boweverthat
the

State

STATE

ENIINEVR
COLORADO

11

has
the

same
rights
as

every
other
state
in

the

Union
and
that

the

laws
as

made
by

Congress
are

superior
to

departmental

rulings
and
that

every

person

corporation
or

state

believing
it

self
to

be

injured
U

departmental
rulings
and

decisions
should

have
the

opportunity
to

take
the

matter
into

court
for

final

judicial

determination
Colorado

believes
that
the

public
lands
and

natural
resource

belong
to

all
of

the

people
of

the

United
States
but
not
to

the

government
as
a

sovereign
owner
but

that
they

should
belong
to

the

government
as

al

trustee
for
the

whole
people
which

trustee

ship
will

continue
until
the

individuals
signify
heir

desire
un

der

proper

regulation
to

take
over
the

public
lands
and

natural

resources
and

utilize
them
W6

believe
that
the

public
glands
and

natural
resources

belong
only
to

such

people
as

are

willing
to

put

them
to

beneficial
use

and
do

snot

belong
to

such

people
as

elect
to

remain
in

the

East
and
are

not

Tilling
to

come
Vest

and

claim
their

inheritance
and
aid
in

the

buiIdinp
up
of

the

West

and
the

utilization
of

the

opportunities
offered
them

The

West

believes
that
the

United
States
g

movernent
should

in

no

sense

Uecome
a

land
lord
nor
the

people
using
th
e

public

lands
and

natural
resources
become
a

tenant
The

people
of

the

NVest

believe
in

conservation
in
a

sake
and

practical
conserva

tion
I

quote

herewith
the

resolutions
adopted
at

the

Conference

of

Governors
in

Denver
in

the

Spring
of

1914

THAT
THE

WEEST
AVANTS

Resolutions
Adopted

Unanimously
By

the

Third

Annual

CONFERENCE
OF

WESTERN
GOVERNORS

Held
in

Denver
Colo

April
9

10

11

1914

AVe

the

members
of

the

Western
Governors

Conference
in

convention
assembled
at

Denver

Colorado
April
7

8

9

10

and

11

1914
do

hereby
adopt
the

following
resolutions

CONSERVATION

We

believe
in

conservation
in

sane

conservation
W6e
be

lie
ve

that
the
all

wise

Creator
cplac6d
the

vast

resource
s

t

of

his

nation
bere
for
the
Lase

and

benefit
of

all

the

people

generations

last

vreSent
and

future
and

wbilP
R
P

11Pl
nvn

r7np

nnnei
unn

be

given
every

reasonable
opportunity
to

develop
our

wonderful

resources
and
put

them
to
a

beneficial
use

STATE

CONTROL

That
it

is

the

duty
of

each
anti

every
state
to

adopt
such

lawse
as

will

ake
for

true

conservation
of

our

resources
prevent





STATE

ENGINEER
COLORADO

j5

9

That

rights
of

way
for
all

lawful

purposes
be

granted

without

unwarranted
hindrance
or

delay

10

That
all

mineral
lands
now

withheld
from
entry
iir

classified
at

prohibitive
prices
be

reopened
to

entry
at

nominal

prices
under

strict

provisions
against

monopolization

11

That
we

express
our

appreciation
of

the

splendid
wort

done
by

the

departments
at

Washington
in

cooperation
with
the

several
states
in

experimentation
and

instructiou
This

assist

a

nce
has

been
niost
val

uable
in

the

education
of

our

children
and

the

development
of

our

states
and

we

comnnend
the

same
ljrinci

ple
to

the

administration
at
A

Vdsliington
as

being
the

most
feasi

ble

plan
for
the

present

advancement
of

true

conservation

1112

We

believe
that
the

national

government
should
pro

vide
for

expert

experimental
work
in

the

solution
of

the

mining

problems
of

the

mineral
states
in

the

same

manner
that
the

Agricultural
Department

assists
the

farmers
in

solving
the

agri

cultural
problems

13

We

believe
that
the

speeds

settlement
of

those
pub

I

lands

constitutes
the

true
and

best

interests
of

the

republic

The

wealth
and

strength
of

the

country
are
its

land

owning
popu

lation
14

The

best
and

most

economical
development
of

this

Western
territory

was

accomplished
under

those

methods
I

in

vogue
when
the

states
of

the

Middle
Nest
were

occupied
and
set

tled
In

our

opinion
these

methods
have

never
lleen

improved

upon
and
we

advocate
a

return
to

those
first

principles
of

vested

ownership
with

joint

interest
and

with

widely

scattered
indi

vidual

responsibiltySTATE
VS

NATIONAh
CONTROL

In

1913
this

office
inade
an

investigation
of

the

cost
of

re

clamation
projects
as

compared
with

private
projects
and

also

the

cost
of

operation
under

government
supervision
and

tinder

private

supervision
and

those

investigations
showed
that
the

statements
made
in

the

last

report
of

the

Census
Bureau
were

substantially
correct
The

reason
for

making
this

investigation

was
that
the

Reclamation
Service
had

caused
to

be

published
a

statement
to

the

effect
that
the

Reclamation
Projects
were

cheaper
than
those
built

under
private

enterprises
The

portion

of

the

article
relating
to

Colorado
was
so

obviously
incorrect

and

even

where
correct
was
so

Unjust
that
it

seemed

necesisary

to

refute
the

statements
To

state
that
a

thing
is

correct
but
un

just

seems

strange
but
the

selection
of

the

private

enterprises
in

giving
the

cost
of

construction
embraced
many
of

ver

i

acreage
and

consequently
high
cost
and
a

lard

e

mal1

large

number
were

those
which

required
expensive

pumping
plants
so

that
the

averaging
of

the

cost
of

these

projects
did
not
at

all

represent
the





is

ession

coresaw
ana
a

ordinate
branc

check
upon

one

branch
the

lack
of
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torts
too

often

influenced
by

the

wish

being

ht

by

inexperience
and

even
at

times
preju

Iblic

should

recognize
also

that
the

rGovern

7e

thoroughly
in

bureaucratic
control
in

cen

nment
aud

their
own

unprejudiced
view

point

ni
e

that
they

are

not

infallible
that

ahey
de

rer

and
to

enlarge
ands

extend
their

control

that
tlie

people
are
nc

apable
of

local
self

ach

man
s

business
should
be

supervised
bY

tdependent
thought
and

actions
are

undestra

is

dangerous
and
the

acquiring
of

experience

nch
a

person
will
be
in

favor
of

Bureau
con

terprises
and
in
a

widespread
and

beneficent

ropos
601

of

Government
control
is

based

the
one

hand
and
is

encouraged
by
a

lack
of

lit

and

integrity
of

one

man
in

another
who

prophetAs
not

without
honor

exceptAn
his

ce

of

goods
is

not

first

class

unless
it

is

ini

er

held
in

much

regard
unless
be

too
is

im

of

the

executive
depil

tnients
Is

aue
Iely
a

at

the

framers
of

our

laws
and

constitution

ted
to

guard

against
by

creating
these
co

government
each
of

which
would
act
as
a

the

other
and

prevent

centralization
of

power
in

anv

The

weakness
of

our

present

legislative
branch
and

in

contact
of

the

judicial
branch
AAtli
the

a

whole
has

permitted
the

executive

departments
for

balance
of

power
and
to

become
the

dominant
branch

nine
nt
to

such
an

extent
that
it

now
has
the

temerity

interfere
with
the

sovereign
rights
of

the

states
and

o

direforthe
I

time
oI

Ir

the
pre

d

by

yes

and

control
the

States

internal
affairs

s

which
have

arisen
vith
the

Government

the

writer

unnecessary
and

should
not

have

le

question
of

increasing
federal

power
and

te1
a

desire
for

cooperation
and
a

sensible

ed

questions
and

there

remains
only
to

de

use
of

water
in

Colorado
willx
or

does
mate

wer
on

the

interstate
streams
On

the

Rio

and
the

North
Platte

Drivers
I

believe
that

c

ase

there
is

an

ample
supply
in

each
of

which
it

will

probably
be

profitable
to

irri

ent

generation
Each
of

these

streams

rvoirs
The

North
Platte
b

the
P

athfinder

million
acre
feet

capacity
The
Rio

Grande

7oir

and
z

the

already

constructed
and
pro

its

headwaters
and

the

Colorado
River

by

STATE

ENGINEEIt
COtOltAno

19

by

the

Browns
Park
and

others
on

the

Green
and
by

one

said
to

have
a

five

million
acre
ft

capacity
at

the

junction
bf

the

Grand

and

GreenThe
only

controversy
to

my

mind
is

whether
risers
in

Colo

rado
are
to

be

allowed
to

develop
their

systems
now
or

whether

they
are
to

be

held
up

until
some

future
time

when
this

opinion

is

actually

demonstrated
to

be

sound

The

constructors
of

projects
in

Colorado
are
so

au
e

that

there
is

an

ample
water

supply
for
all

that
they
are

willing
to

go

ahead
at

thfR
time

construct
their

works
and

take
the

order
of

priority
to

which
their

construction
and
use

will

entitle
thett

The

present
attitude
of

they

Government
shows
that
it

is

not
will

ing
to

take
Ats

order
of

priority
as

I

determined
by

construction

and
use
or

that
it

is

determined
to

curtail
private

enterprise
and

to

extend

unnecessarily
its

field
of

operations

IRRIGATION
LEGx1SLATI6N

In

all

of

11
e

plevious
State

Engineers
Biennial
Reports

suggestions
have
been

made

relative
to

legislation
to

correct
in

eousstenciesand
to

eliminate
from
the

statutes
Taws

passed
years

10
0

and

which
have
to

all

intents
and

purposes
been

repealed
by

suUsecluent
laws
but

which
still

remain
on

the

statute
books

and

ereate

confusion
in

the

minds
of

attorneys
and

others
espe

cially
in

the

minds
of

those

attorneys
outside
of

the

State
anil

those
who
are
not

familiar
wit11
our

practices
aid

customs
Ti

Legislatures
have

shown
a

dispdsitioh
to

refuse
to

pass

irriga

tion

legislation
This

attitude
is

in

my

opinion
the

correct
one

as

only
such
law

should
be

passed
as

are

absolutely
necessary

No

other

character
of

laws

should
be

passed

especially
none

which
would
disturb
our

present
laws
and

custou
s

most
of

which

have

already
been

passed
upon
by

the

State

Supreme
Court
and

are

therefore

permanently
settled
The
laws
of

the

State
of

Colo

rado

supplemented
by

our

Supreme
Court

decisions
are
in

the

opinion
of

the

present
Engineer
after
some
years
of

experience

in

Vvoutirr
Nehrasl
a

aTtd

New

NFexien
tha

mnst

wnrizshln
n

d
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SEVENTEENTH
BIENNIAL

REPORT

estimate
of

the

lilaximtwl
discharge
of

tlle

stream
where
the

reservoir
was

located
upon
a

stream
The

removal
of

earth
from

the

reservoir
basin
for

the
I

urpose
I

of

constructing
dams
has

been

almost
always

prohibited
T

he

placing
of

the

valves
in

the

center
of

the

dam

hasbeen
pref
erred
and
the

constructioni
of

wood

and

steel

outlet
pipes
has

been

discouraged

In

the

placing
of

riprap
on

the

dam
a

substantial
toe
at

the

foot
of

the

riprap
has

been

insisted
upon
and

almost
always
a

base
of

gravel

linderneath
both

loose
rock
and

concrete
facings

has

been

required
It

ha
s

been

necessary
to

return
plans
vel

often
on

account

of

both
the

inner
and

outer
slopes

being
in

the

opinion
of

the
en

gineer
too

sfeep

Afore

adequate
and
a

larger
number
of

cut
off

trenclies

underneath
the

dais
have
been

insisted
upon
The
spill

ways
have
been

required
to

be

ample
and
of

such
a

nature
that
they

could
not
be

obstructed

The

placing
of

stop

planks
or

other

impediments
in

the

spill

way
has

been

prohibited
a

nd

the

structure
made
as

nearly
fool

proof
as

possible
Mitring
the

biennial
period
a

number
of

failures
have

occurred

4li

reservoir1
ddms

These

failures
Have
Been
due

alnlost
without

exception
to

inadequate
investigation
of

the

foundation
of

the

dale
and
of

the

lnaterials
composing
it

In

some
cases

while
the

plans
made

ample

provision
for

safet
the

execution
of

the

work
by

the

contractors
was
of

such

a

nature
that
the

resulting
structure
was

dangerous
and
the

engineer
was

impressed
with
the

necessity
in

the
f11

111
f

hq
F

ing
his

own

representative
on

the

ground
during
tl

of

construction
to

see

that
the

plans
I

and

speci
i

complied
With
and
to

make

necessary
changes
in

specifications
during
the

progress
of

the

work
as

the

materials
encountered
and

other

matters
requi

Numerous
examinations
have
been
made
of

dai

Been

constructed
and
in

some

instances
they

appeal

gerous
It

has

unfortunately
been

almost
nniver

thatthere
were
no

fends

available
for

repairs
ands

which
could
be

stored
in

such

reservoirs
and

orders
t

a

portion
of

the

water
have
1

een

issued
in
a

ulnAber
c

In

number
of

instances
reservoirs
have
been

and

after

coinpletion
plans
and

specifications
have

with
a

request
that

they
be

approved
As

this

office
ha

of

ascertaining
whether
the

specifications
had
bee

with
and
no

leans
of

making
proper

investigation
st

have
been

refused
Muring
the

biennial
period
the

unds
at

the

disp

vin
i

c

till
Li

cLVc
ug

11ri
Ve

IJeell

possible
to

comply
with

Section
3207

Which

provides
that
the

State

Engineer

the

amount
of

water
which
it

is

safe
to

pions
were

Plans
and

e

nature
of

d

which
Have

1

to

lie

dan

fly

itlle
IasiInstruction

t

of

water

o

1

ithdraw
f

instancesconstructedbeen
filed

d

no

means

n

complied
ch

requests
osal
of

this

atut
s

of

Colorado
100s

ihall

annually
determine

tore
in

tile

several
reser

STATE
ENOIN
EER

COLORADO

voirs
of

tale

state
Tile

different
railroads
of

the

state
prior
to

10
13

gave

transportation
to

the

irrigation
officials
When
the

granting
of

these

was

discontinued
and

prohibited
the

traveling
expenses

necessarily
greatly

increased
To

remedy
the

lack
of

expense
money
for
the

deputies
and
also
the

hydrograpll

ers

the

Auditing
Board
was

requested
to

furnish
this
office
with

two

automobiles
An

examination
of

the

expense
accounts
re

vealed
the

fact
that
the

office
was

spending
for

automobile
and

team

transportation
about
two

hundred
dollars
per

anonth
and

that
the

service

obtained
was

unsatisfactory
as

well
as

expensive

The

hiring
of

an

automobile
necessitates
the

Hiring
of
a

driver
also

extra

and

other

expenses
must
be

paid
It

was
the

opinion
of

the

Engineer
that
if

the

state
could
o

vi

its

own

automobiles
it

would

eliminate
the

necessity
of

enlplo
ling

a

driver
and
the

engineers
could
run

their
oil
n

nlachiies
go

ilrhen

and

where
their

duties

required
without

interference
or

stigges

ions

from

anyone
that
if

they
saw
fit
to

stop
all

night
at

any

Point
or

to

return
to

headquarters
late
at

night
they

could
do
so

witliout

interference
As
ail

experiluent
the

Engineer
pure
llased
an

automobile
on

his
own

account
in

1011
and
the

result
has

been
that
the

travel

ing

expenses
have
been
cut

about
33
7c

The

number
of

days
the

automobile
was

used
very

much

increased
and
the

mileage
coy

ered

averaged
about
100
per

dad
or

2500
miles
per

month
at
a

cost
of

about
one

hundred
twenty
five

dollars
per

month
Based

on

either
a

per

diem
or

mileage
charge
the

cost
was

only

abort

one
half
of

what
hiring
the

automobile
would
have
been

If

automobiles
colrld
be

provided
for

use

one
in

northeastern

C

olorado
one
in

the

Arkansas
Valley

and
one
in

the

Rall

Luis

Valley
and
one
in

the

northwest
corner
of

the

state
it

is

the

opinion
of

the

engineer
that
five

hydrographers
instead
of

seven

will
be

sufficient
and
that
the

amount
of

work

accomplished
will

be

increasedWith
such

equipment
the

law

relative
to

the

examination
of

reservoirs
each
year
can
be

easily

complied
with
in

connection

with
the

hydrographic
work
Its
is

believed
that
the

most
prac

tical

machine
for

such
use

would
be
a

light
run

about
of

the

Ford

type
and

would
involve
the

investment
of

about
2500
and
at
a

cost
of

operation
repairs
and

renewals
of

about
five

cents
per

HYDROGRAPIIIC
DEPARTMENT

A

separate
volume
has

been

devoted
to

the

work
of

the

hydrographic
department
and
an

examination
of

that

chapter
will

shoe
the

extent
and

work
of

that

department

CARE
Y

ACT

In

conjunction
with
the

State
Board
of

Land

Commissioners

this

office
has

examined
and

reported
upon
all

ofAhe
Carey
Act

segregations
and

projects
in

the

state
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lay

down
a

definite
policy
in

reference
to

each

project
Gen

erall
y

speaking
the

projects
are

feasible
and

attractive
but
it

has

beeixfound
that
the

charges
per

acre
of

water

permitfed
on

the

different
projects
was

generally
in

excess
of

what
the

settlers

could
afford
to

pay

The

depression
in

the

money
marl
et

has

almost
entirely

suspended
the

construction
on

the

projects

and
it

now

seems

necessary
to

reduce
the

charge
per

acre
and

for

the

state
in

many

instances
to

cancel
the

contracts
made

with
the

proposers
and
to

take
up

the

development
of

the

projects

as
a

state

enterprise
eliminating
all
of

the

speculative
element

and
the

profits
which

would

legitimately
go

to

the

proposers

O

ould
they

complete
the

work

The

present
tendency
is

in

the

reorganization
to

take
the

settlers
into
a

mutual
company

where
the

iltiiii
ite

actual
cost

only

would
be

charged
against
the

land

WORIP
rOR

OTFIER

DEPARTDIENTS
OP

THE

STATE
GOVI

RNDIENT

Little

engineering
work
lias

been
done
for
the

other
depart

inents
of

the

state
other
than
for
j

he

haud
Board
This

orka

has

consisted
of

the

examination
of

descriptions
in

old

Patents

and
the

tivriting
of

pr

oper
d

escriptions
for

lairds
which
have
been

sold
It

was

found
that

the

past

generalh
speaking

w

tUe

descriptions
were

inadequate
inaccurate

and

confi
sing
and
ai

the

request
of

the

state

engiieer
file

Land

Board
now

submits

to

his

office
all

descriptjon
s

except
those
which
are
by

strictly

legal

silbdivisions
He

thus

examines
all

deeds
where
the

land
is

described
by

metes
and

bounds
for

Nights
of

why
of

all

kinds

and
for

those
tracts
which
are

located
in

townships
Which
have

been
re

surveyed
This

latter
is

a

very

complicated
matter
and

leas
led
to
a

great
deal
of

con

fusion
and

unless
the

utmost
care

is

exercised
will
in

the

future
be

the

cause
of

much

trouble
and

doubtless
of

litigation

The

Engineer
during
the

biennial
period
has

interested
him

self
in

state

interstate
and

national
questions

affecting
irrigation

and
the

disposition
of

the

state
and

public
lands
and
it

appears

to

hint
to

be

necessary
that
the

state

provide
sufficient
funds
so

that
the

state
can
be

adequately
represented
at

the

Irrigation
and

Land

Congresses
These

Congresses
are

often
held
at

a

distance
wheim
the

traveling
expenses
are

such
that
the

Engineer
cannot
meet
thein

personally
Matters
of

the

greatest

importance
are

Often
con

s

idered
ata

these

Congresses
and
a

considerable
amount
of

our

difficulties
has

been
due
to

the
fact
that
iri

the

past
the

western

states
Have
not

been

adequately
and

competently
represented

its
of

the

govern
neat
are

always
adequat

m

numerous
energetic
and
well

informed

STATE

ENGINEE

COLORADO

29



CHAPTER
II

INTERS
I

tY1
I

SUITS
AND

OTHEIJ

CONTROViJRSIES

Tlie

importance
of

the

suits
in

which

Colorado
may

become

involved
with

other
states

relative
to

the

use
of

eater
can

scarcely
be

overestimated
each
suit
not
onl

affects
he

Illy

t

strewn

in

controversy
but
an

decision
will

necessary

y

y

have
a

great
and

direct

influence
upon
all

the

interstate
streams
which

play
in

the

future
be

subject
to

litigation
The

principles
enunciated
will

be

the

basis

probably
of

later

decisions
and

should

Colorado
be

so

unfortunate
as

to

lose
any
of

the

earlier

contests
it

will

detrimentally
affect
her

growth

prosperity
and

development
for

all

timeSome
of

these
suits

are
in

themselves
of

little

consequence

and
the

water
and

lands

directly
affected
are

small
and

therein

lies
the

danger
to

the

State
It

is

probably
true
that
the

people

of

the

State

generally
do

not

appreciate
the

widespread
effect
of

such
suits
and
are

prone
to

look

lightly
upon
the

poiW
ble

out

come

Should
it

become
an

established
principle
of

law

that

estates
into
which
the

wateis
of

Colorado
pass
have
the

right
to

demand
the

waters

originating
in

Colorado
jhat
Ahe

principle

of

priority

regardless
of

state
lines
or

some

other

adverse

doctrine
sbould
prevail
it

wily
be
a

serious

handicap
in

the

development
of

the

state
The

public
while

interested
in

the

ontco
me

Of

the

suits
and

wishing
the

success
of

Colorado
are

poorly

informed
of

the

consequences

In

coxiversation
with

presumably
well

informed
citizens
of

he

State
it

has

been
a

matter
of

surprise
to

me
to

learn
that

they
were
so

poorly

informed
concerning
the

principles
involved

the

position
which

Colorado
takes
the

arguments
in

her

favor

or

the

terrible
injustice
which

would
be

isited
upon
the

State

should
the

final

decisions
be

against
ller

In

fact
a

great
imany

citizens
from

reading
the

publications
and

comments
originating

in

the

other
states
and

from

listening
to

addresses
of

visitors
on

his

subject
and
I

regret
to

say

front

reading

Government
publi

cations
are

inclined
to

believe
that

Colorado
s

contention
is

not

tenable
and

that
it

selfish

It
is

with
the

purpose
of

correcting
this

impression
and
of

putting
before
the

people
of

the

State
the

attitude
of

Colorado

in

this

regard
that
there
is

published
in

this

report
a

brief
state

ment

concerning
the

interstate
suits

One

should
first

realize
that
this
is

a

soverign
state
with

all
of

the

rights
and

privileges
granted
to

the

original
thirteen

states
In

the

original
thirteen

states
and
in

all
of

the

other

STATE
L

NGINICEIt
COLORADO

the

boundaries
of

any

state

belong
to

that
state
to

be

iised
for
its

development
This

principle
was

never

questioned
until
the

so

called
policy
of

conservation
was

promulgated
by

the

Bureaus

of

the

National

Government

One

should
also

keep
in

mind
that
the

greatest
natural
re

source
in

the

semi
arid

region
is

the

water
suppli
that
in

the

states
west
of

the

102nd

meridian
this
is
a

Meridian
a

few

miles

east
of

the

eastern

boundary
of

Colorado
irrigation
is

not

only

It

benefit
but
a

vital

necessity
Without
it

agriculture
is

prat

tically

impossible
without

agriculture

manufacturing
is

im

possible
as
a

practical
proposition
Few
of

our

precious
metal

mines
even

could
be

operated
at
a

profit
were
it

not
for
the

fact

that
food

products
necessary
to

the

inhabitants
of

the

mining

distr
cts

and
to

the

livestock
used
in

the

mines
is

close
at

hand

In

fact
our

first

agriculture
was

attempted
for

the

purpose
of

furnishing
food
and

hay
and

grain
to

the

mining
campss

It

is

easy
to

conceive
that
these
mines
would
never
have
been

developed

even
in

the

early
day
if

hay
and

grain
flour
and

vegetables

could

nofbave
been

grown
just

outside
of

the

foot
hills
It

hais

been

properly
stated
by

one
of

the

representatives
of

the

Colo

rado
Fuel
and

Iron
Co

that

their

mines
and

their

works
at

Pueblo
would
be

an

economic

impossibility
were
it

not
for

the

fact
that

there
lies

adjacent
to

the

mines
and
to

the

Mills
ca

rich

agricultural
valley

On
the

other
hand

states
lving
to

the

east
are
clot

dependent

upon

irrigation
while
in

the

extreme
we

portions
irriga

tiou
is
a

benefit

agriculture
is

being
and
ean
be

carried
on
by

the

so

called
dry

farming
method
last
of

the

100th

meridian
it

i5

unprofitable
even

at

this

time
to

invest

irrigation
tivorks
for

fhe

purpose
of

increasing
the

yield
of

the

farms

Both

Kansas
and

Nebraska
though
there
was
i

of

an

acre
of

irrigated
land

within
their

borders
would
still
be

great
and

prosperous
states
and

would

continue
to

grow
and

prosper

w

though
not
a

drop
of

water
should
be

furnished
them
by

the

Colorado
streams

In

considering
the

just

apportionment
of

this

great

natural

resource
between
the

states
one

mtist

consider
whether
it

is

vital

in

the

case
of

one

state
and

merely

beneficial
in

the

case
of

the

other
The

states
o

the

east
over
the

greater
portion
of

then
area

have

rainfall
sufficient
for

their
needs
and
it

is

not

just
to

give

those
states
which
have
such

rainfall
the

right
to

the
use
of

water

and
to

take

away
from
a

state
which
has
no

rainfall
that

Nvhich

is

essential
to

its

very
life

While
we

are
in

the

habit
of
s

aj

ing

that
To

him
that
hath
it

shall
be

given
and
to

him
that
hail

not

shall
be

taken
away
even
that

which
he

hath
it

is

the

belief
of

the

State
of

Colorado
that
the

United
States
as
a

whole

tvi11
not

sanction
such
an

unequal

distribution
of

the

benefits

which
nature
has

provided
to

the

different
states

l

f
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The

second
tter

which
one

should
keep
An

mind
is

the

greatest
good
to

the

greatest
number
If

one

could

imagine

Mexico
and
to

the

east
the
I

ans
is

flows
into

Kansas
and
the

he

state
llnes
beln

obliterated
and
that
the

motive
in

deterinin

Republican
fend
the
So

utlr

Platte
into
the

State
of

Nebraska
The

ng

the

rights
to

the
use
if

Water
would
be
to

provide
the

greatest

aggregate
discharge
of

these

streams
into
he

adjoining
states

at

the

present
time

after
all
of

the

irrigated
lands
have
been

limber
of

homes
and
to

maize

possible
the

greatest

production

with

water

ainounts
to

nearly
13

000
000

acre
feet
per

t

would

necessitate
the

use
of

the

eater
as

high
up

0n

the

annum
an

amount
sufficient

probably
by

reason
of

re

use

and

treams
as

the

nature
of

tire

country
permitted

return
seepage
to

irrigate
13

000
000

acres
of

land
or

four

times

i

In

the

case
of

Colorado
before

any

ditches
were
built
it

is

the

present
irrigated
area
of

the

state

matter
of

common
knowledge
that
as

soon
as

the

rivers
left
the

oot

hills
and

passed

eastward
into

what
was

then

known
as

the

Unfortunately
the

topography
of

Colorado
is

such
that
only

xreat

American
Desert
the

waters
of

the

rivers
were

gradually

a

small

proportion
of

this

water
which
now

flows
into

other

issipated
until

they

reached
a

point

outside
of

the

semi
arid
re

states
can
ever
be

used

within
the

boundaries
of

Colorado

ion

where

theluflow
froln

tributary

streamsexceeded
the

lossesin

There
is

little

irrigable
land
in

Colorado
on

the

North
Platte

ransit
To

pass
he

water
over
the

sandy
river
beds
for

hundreds

River
there
is

comparatively
little
on

the

western
slope
where

f

miles
where
the

winds
and
the

heat

absorbed
tlhe

moistu
e

is

the

largest
amount
of

water
flows
with
the

exception
of

he

of

the

conservation
of
a

great

natural
resource
To

pass

Nvater

San

Luis

Valley
there
is

Iittle

irrigable
land
in

the

southern

om
the

foothil
s

in

Colorado
o

t

re

plains
of

wesi6rh
Nebraska

part
of

the

state

although
there
is

an

abundant
water

supply

r

Kansas
vould
involve
a

very
great
loss
inr

transit
Tlie

iearly

Fast
of

the

Continental
Divide
alone
does
the

amount
of

irrigable

istory
of

our

state

shows
that
the

early

hunters
trappers

land

exceed
the

water
supply
and

even
here
after
a

development

fifty

migrants
settlers
etc

passing
up

our

streams
found
it

neces

of

yea
rs

Ahet
e

still
j

passes
on

the

average
into
the

state
of

ary

during
the

summer
months
to

dig

nio
the

sands
of

the

river

Kansas
through
the

Arkansas
River
over
300
000

acre
feet
per

ed
to

secure
water
for

themselves
and

their

livestoek

annum
and
on

the

South
Platte
River
over
300
000

acre
feet

Had
no

irrigation
ever

been

practiced
in

Colorado
they
flow

per

annum
passes
into
the

State
of

Nebraska

n

the

streams
passing

from

Colorado
into

Kansas
and

Nebraska

The

larger
part
of

this

water
which
now

enters
these
two

1

ould
have

remained
torrential
in

character
large

floods
in

states

cannot

profitably
be

used
in

the

State
of

Colorado
for
the

fay

and

June
and
a

dry

river
in

August
and

September
making

reason
that
it

is

largely
seepage
return
water
and

any

ditch

ie

practice
of

irrigation
in

those
states
a

very
risky

andun

constructed
to

make
use
of

this

water
would
of

necessity
pass

atisfactory
brzsiiiess

into
the

states
of

Kansas
and

Nebraska
to

obtain
land
upon
which

By
the
use
of

water
high

up
on

the

streams
a

large
part
of

it

might
be

utilized

ie

losses
is

eliminated
The

prodtictiveiless
of

the

soil
on

the

It

does
not

seem

unjust
in

view
of

the

fact
that
so

small
a

restern
edge
of

the

great
plains
is

equal
or

superior
to

that
of

proportion
of

the

water
will
be

used
that
the

State
of

Colo

extern

Kansas
and

Nebraska
so

that
the

yield

accomplished

rado
be

permitted
to

use
all
of

tits
v

ater
in

the

streams
that
it

y

a

given

quantity
of

water
as

measured
at

the

foothills
would

T

can
use

e

considerably
greater
if

used
near
the

foothills
than
it

would

One

should
also

keep
in

mind
the

fact
that

under

irrigation

eafter
the

losses
in

transit
had

depleted
the

stream
and
a

less

the

returns
now

obtained
justify
the

most

careful

conservation

nantity
of

water
was

available
The

effect
of

irr

gation
high

of

the

water
supply

and
that
on

aceount
of

the

wonderful
climate

p

on

the

streams
has

been
to

almost

eliminate
the

torrential

and
the

benefits
derived
by

reason
of

that

climate
justifies
the

nods
and
has

been
to

increase
the
low
flow
of

the

stream
soe

that

creation
of

as

many
homes
as

possible
in

the

state
In

this

ven
in

western
Kansas
and
Nel

raska
the

supply
while
less
in

the

i

egard
it

appears
therefore
to

be

for

the

greatest
good
of
a

ggregate
for

the

entire
year
s

flow
is

more

constant
reliable

greatest
number
of

people
that
the

state

become

populous
and

nd

satisfactory

highly

developed
where
health
can
be

conserved
homes
built

The

third

matter
which
one

should
keep
in

mind
is

that

and

wealth
created

1e

State
of

Colorado
occupies
the

apex
of

the

western
portionflow

It

is

entirely
too

narrow
a

conception
of

these

interstate

f

the

continent
From
its

mountain
pears
the

rivers

cases
to

consider
merely
priority
or

right
to

rise
the

water
The

I

eve
ry

direction
Waters

originating
in

Colorado
reach
either

quest
n

rnust
be

considered
as

between
sovereign
states
and
not

se

Gulf
of

Mexico
or

the

Gulf
of

Calif
oynfa
To

the
n

orth
the

between

individuals
of

the

states
and

their

individual
rights

aramie
and
the

North
Platte
River
fl6
v

into
the

State
7of

A

to

the

west
the

Bearror
Yampa
t1ie

White
the

Grand

The

interstate
suits

relative
to

the
use
of

water
on

the

inter

streams

nd

the

Dolores
flow

into
the

state
of

Utah
to

the

south
the

stateE

has

formed
the

most

important
part
of

the

work
of

this
0111c
e

for
the

bienn
al

period
The

time
of

the

Engineer
of

an

Juan
and
its

tributaries
and
the

Rio

Grande
flow
into
New

r

gqk
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shed
to

another
t

Also
that
in

every

country
whprP
il

AaA
in

was

taken
from
the

Ganges
to

the

Indus
and

from
the

Indus
to

the

Gau
s

That
in

Italy
ivater
was

diverted
from
one

water

shed
to

ianotl
6

also
in

France
water
was

diverted
from
one

watershed
where
there
was
an

ample
amount
of

land
to

use
all

of

the

water
it

has

been

transferred
to

another

watershed
for

use

therein
That
the

same

practice
obtained
in

the

Hawaiian

Islands
and
in

all
of

the

irrigation
states
of

the

United
States

That
water
was

taken
from
the

watershed
Of

the

Missouri
and

put
ninto
the

watershed
leading
to

Hudson
Bay

That
the

Gov

ernment
had

diverted
water
from
the

Pacific
Slope
onto

lands

in

Nevada
into
a

basin
which
had
no

outlet
That
the

City
of

Los

Angeles
had

transferred
water
from
one

watershed
to

an

other

That
the

Government
had

diverted
water
from
the

Gun

nison
River
to

the

Uncompahgre
That
it

had

changed
water

from
one

watershed
to

another
on

the

Sunnyside
Project
In

short
that

there
was
no

law
or

prohibition
in

any

irrigated

country

preventing
the

transfer
of

water
from
one

watershed
to

another
that
it

was

merely
an

economic
condition
and

where

such

diversions
were
made
it

was

merely
a

matter
of

priority
of

right
and

whether
it

was

feasible

financially
to

go
to

the

expense

of

malting
such

diversions

The

evidence
in

behalf
of

Colorado
also

showed
that

although

the

Laraine
Plains
were

much
older
in

point
of

settlehlent
than

the

lands
in

the

Cache
la

Poudre
Valley
and

though
the

Laramie

Plains
had

earlier
railroad

facilities
and

earlier

settlemeuts
jhe

development
had

progressed
very

slowly
if

at

all

While
in

the

Valley
of

the

Cache
la

Po
11

there
has

been
a

large
and
con

stant

Jncrease
in

population
the

area

irrigated
the

value
of

crops
and
the

assessed
vahtation

The

evidence
also

showed
that
in

the

Valley
of

the

Cache
la

Poudre
the

crop

returns
per

acre

were

several
times
that
of

the

Laramie
Plains
and

much
larger
than

thatof

Wheatland

The

evidence
also

showed
that
in

economy
of

use
and
in

the

benefits
derived
from
the
use
of

water
the

Cache
la

Poudre
Val

ley

showed
that
the

same

quantities
of

water

applied
to

the

land

produced
inuch
greater
return
and
that
it

was
not
for
the

greatest

good
to

the

general
public
that

waterishould
be

used
on

inferior

lands
where
little
other
than
feed
for

cattle
could
be

produced

in

preference
to

its

use
on

the

highly

productive
lands
of

Colo

rado

That
a

pI

open

consent
ation
of

this

natural
resource
and

the

making
of

homes
for
the

greatest
number
of

people
required

that
the

water
be

diverted
from
the

Laramie
River
to

the

Cache

la

PoudreThe

evidence
of

Colorado
also

showed
that
even
after
the

diversion
iof

the

maxim
un

possible
amount
from
the

Laramie

River
to

the

Cache
la

Poudre
there
was

still
an

ample
supply

t
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for
all
of

the

lands
in

eWYoming
which
could

profitably
be

put

under

irrigation
That

tinder
the

present
practice
in

Wyoming

the
use

was

wasteful
and

uneconomical
r

Colorado
contended
that
for

Wyoming
to

ash

that

water
be

sent

down
from

I

Colorado
that
she
be

required
first
to

exercise

diligence
in

the

conservation
and

utilization
of

what
water
was

available
from
the

Wyoming
areas
That
with

proper

administra

tion
and

with
the

proper

reservoiring
of

the

eater
no

scarcity

would
be

felt
on

tiie

Wyoming
lands

The

evidence
of

Colorado
also

showed
that
the

date
of

pri

ority
of

the

diversion
of

the

water
was

earlier
than
that
of

the

large

projects
in

Wyoming
and
that
even

should
the

priority
of

use

doctrine
prevail
these
new

projects
could
not

demand
the

water
from

Colorado

The

evidence
also

went
to

show
that
on

the

Laramie
Plains

the

raising
of

stock
o

be

fattened
elsewhere
as
at

the

present

time
at

least
the

only

profitable
branch
of

farm

operation
and

that
the

highest

utilization
of

the

lands
of

the

Laramie
Plains

was
for

range

purposes

The

taking
of

the

evidence
in

this
case
was

completed
about

April
first
1914
and
the
ca
se

will

probably
be

argued
early
in

1915

before
the

Supreme
Court
of

the

United
Stites

The

present
Colorado
Kansas
case
has

been

progressing
for

some
three
years
All
of

the

evidence
hns
not
yet

been

taken

although
the

taking
of

the

testimony
has

been

almost

continuous

during
that

period

The

Republican
River
case

known
as

the

Pioneer
Irrigation

Co

vs

Field
et
al

is
a

suit

brought
by

the

Pioneer

Irrigation

Company
against
the

water

officials
of

the

state
and

against
the

users
of

water
on

the

Republican
River
in

Colorado
This
case

came
to

trial
in

the

United
States

District
Court
the

contention

of

the

Pioneer

irrigation
Company
being
that
it

has
a

priority

of

right
over

some
of

the

canals
in

Colorado
that
it

had

bene

ficially
used
the

water
as

far
as

possible
but

were

prevented

from
the
use
of

water
under
their

priority
by

reason
of

diversions

in

Colorado
and

that
for

that

reason
all
of

the

lands
under
the

dine
of

the

canal
had
not

always
received

water
and

that
this

diversion
by

the

Colorado
canals
had

prevented
the

proper
devel

opment
of

the

lands
in

Nebraska

The

Pioneer

Irrigation
Company
has

two

decrees
one

from

Colorado
for
15

cubic
feet
per

second
for
the

irrigation
of

lands

in

Colorado
and
one
for
77

feet

from
the

State
of

Nebraska
for

the
use
of

water
on

the

lands
in

that
state

Nebraska
also

showed
the

capacity
of

the

canal
near
its

head

gate
to

be

about
70

cubic
feet
per

second
and
at

the

state
line

about
35

cubic
feet
per

second
It

showed
the

irrigated
areas
in

both

Colorado
and

Nebraska
claiming

some
2300

acres
ill

the

latter
state

When

Colorado
attempted
to

present
its

side
of

the

case
they

were

limited
to
a

showing
of

the

capacity
of

the

canal

and

were
not
per

to

show
the

irrigated
area
the

duty
of
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Colorado
for

storage
in

the

Engle
Darn
a

distance
of

250

Miles

involves
enormous

losses4r6m
evaporation
in

transit

That
the

return
seepage

waters
from
the

areas

irrigated
in

the

San
Luis

Valley
will

augment
the
ldw
flo
v

of

the

stream
and

that
when
the

drainage
canals

now
prop

are

constructed
the

returns
to

the

river
will
be

nearly
as

great
as

they
have
been

found
to

be

on

the

South
Platte
River

In

this
case

there
is

involved
an

international
question
the

United
States

having
made
a

treaty
with

Mexico

guarantee

ing
the

delivery
of

60

000

acre
feet
of

water
to

lauds
in

Mexico

near
the

town
of

E1

Paso

With
this

treaty
as
a

basis
of

the

necessity
of

the

construe

tion
of

the

Engle
Dam
the

project
was

enlarged
so

that
the

pro

posed
Engle

Dam
as
at

present
designed
and

being
built
will
con

tain

some
two

million
seven

hundred
thousand
acre
feet
of

water

with
an

annual
average

delivery
of

700
000

acre
feet

We

thus

see

that
the

project
has

been

extended
to

more
than

eleven
times

the

necessities
on

account
of

the

Mexican
treaty
In

effect
a

right

and

priority
to

the
use
of

water
is

sought
to

be

acquired
by

the

land
in

southern
New

Mexico
and

Texas
as

of

the

same
date
as

for
the

land
in

Old

Mexico
which
will

receive
the

sixty

thousand

acre
feet
of

water
This

procedure
attempts
to

place
the

priori

ties
for

such

lands
ahead
of

not

only
the

present

developments
in

Colorado
but
also
on

those
which
were

attempted
bnt

prohibited

by

the

Secretary
of

the

Interior

Colorado
feels
in

this

case
that
it

is

uneconomical
and
is

not
a

conservation
of

this

natural
resource
to

force
the

water
to

flow

fromo

the

boundary
of

Colorado
for

the

vicinity
of

El

Paso

Texas

involving
as
it

does

enormous
losses
It

has

been
esti

mated
that
sucli

losses
will

probably
be

as

great
as

75

of

the

amount
crossing
the

Colorado
boundary
line

The

construction
of

reservoirs
in

Colorado
is

for

supple

mental
use

that
is

to

supplement
t

he

water
supply
of

existing

ditches
during
the

period
of

low

flow

One
acre
foot
of

stored

water
will

supplement
a

supply
for

probably
two

acres
of

land

One
acre
foot
of

water

passing
the

boundary
line
of

Colorado

would

probably
mean
one

quarter
of

an

acre
foot

delivered
at
El

Paso
In

other
words
eight
acres
of

and
in

Colorado
must
be

deprived
of

their

supplemental
supply
to

deliver
one

quarter
of

an

acre
foot
at

El

Paso
It

has

been

stated
by

some

interested
in

the
El

Paso

Project
that

three
acre
feet
per

acre
per

annum
are

necessary
Therefore
this
one

quarter
acre
foot
of

eater
would

irrigate
about
one

twelfth
of

an

acre
of

land
near
El

Paso
and

although
the

returns
per

acre
near
El

Paso
may
be

greater
than

those
in

Colorado
there
is

no

such

discrepancy
in

the

productive

ness
as

there
is

in

the

amount
of

water

consumed
Even

should

this

quarter
acre
foot
of

water
be

considered
as
a

supplemental

supply
at

El

Paso
and

sufficient
for

one
half
an

acre

four
acres

in

Colorado
would
be

deprived
Of

its

supplemental
supply
to

fur

nish

supplemental
supply
for

one

acre
at

El

Paso
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Furthermore
if

this

water
is

conserved
in

Colorado
and

used

the

return
segage

waters
will

return
a

large

portion
of

the

stored

water
to

the

stream
through
the

drainage
canals

Major
Powell
for

years
the

Director
of

the

Geological
Sur

vey

made
a

particular
study
of

this

question
Ruotin
g

from

Water
Supply

Paper
No

240

Page
15

Mr

Siebenthal
says

Major
Powell
urged
that
the

tributaries
of

the
Rio

Grande

below
the

Colorado
New

Mexico
line

would
if

the

waters
were
con

served
furnish
a

sufficient
flow
to

maintain
the

irrigation
of

that

section
as

then

developed
He

pointed
out

that

when
the

river

emerges
from
the

Valley
at

the

foot
of

Embudo
Canon
it

is
a

fine

stream
and

must

always
be

so

whatever
water
is

taken
out
in

Colorado
above

Mr

Siebenthal
further

says

The

table
on

Page
20

giving
the

comparative
acreage
irri

gated
from
the

Rio

Grande
and
its

tributaries
in

1889
1890

shows

an

increase
in

that

period
of

over
100

yet

the

discharge
of

the

Rio

Grande
at

Embudo
shows
no

corresponding
systematic

diminution
during
the

irrigating
months

notwithstanding
that

the

waier
is

almost
wholly

removed
from
the

river
in

1its
co

I

through
the

valley
as

slio
vn

by

the

gage
at

the

State

Bridge

The

sands
and

gravels
of

the

San

Ltris

Valley
act
as
a

natural
reservoir
with

lasting
benefit
to

the

Rio

Grande
Valley

below
The

right
of

Colorado
users
to

divert
water
from
the

streams

tributary
to

the

Colorado
River
and
to

carry
the

water
across

the

Continental
Divide
has

been

questioned
Any

equitable
divi

sion
of

the

benefits
to

he

derived
could
not

deprive
Colorado
of

what

water
she

needs
on

account
of

the

limited
area

irrigable

in

the

ColoradoRiver
drainage
in

Colorado
andthe
right
to

divert
across
the

Continental
Divide
cannot
be

questioned
because

it
is

a

universal
practice
not

only
in

the

United
States
but

throughout
the

world

wherever
irrigation
is

practiced



CHAPTER
111

FINANCIAL

The

Nineteenth
General

Assembly
made

appropriations
for

the

State

Engineer
s

office
as

follows

1913

1914

State

Engineer
s

Salary

3000

X3000

2

Deputy

Engineers
Salary

3600

3600

Travelling
and

Contingent
Expenses
of

Engineer

and

Deputies
for

biennial
period

4200

Draftsman
Salary

1500

1500

Chief

Hydrographer
Salary

1500

1800

Six

Hvdrographers
at

125
per

month

90
00

9000

Stenogr
aphic

services

1095

1620

Clerk

Salary

1200

1

900

File
I

Clerk

Salary
w

1200

1260

Incidental
Expenses

1500

1500

Travelling
Expense

Hydrographers
3000

3000

Irrigation
Division

Engineers

Division
No
1

2500

2500

Division
No
2

2500

2500

Division
No
3

1500

1500

Division
No
4

1500

1500

Division
No
5

1500

1500

Travelling
Expenses
of

Five

Division
Engineers
2500

2500

For

Office

Equipment
DvisionNo
4

150

Total
for

Biennial
Period
of

1913
1914

82

665

Hydrographic
Salary

Fund

141
67

Total

3381
06

STATE

ENGINEER
COLORADO

This

leaves
the

I

amount
ex

pended
in

1913
14

for
the
adi

tration
of

the

State

Engineer
s

dffice
and
for
the

service
of

Aistribution
in

the

State

exclusive
of

Water
Con

inissioners
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SE
III

NTEENTH
BIENNIAL

REPORT

1913

TRAVELING
AND

CONTINGENT
EXPENSE

ENGINEER
AND
DE

PUTIES

1914

FOR
THE

BIENNIAL
PhRIOD

Appropriatod
0

L

Nelson

1

1500
00

1500
00

r

1913

I

1914

1913
1914

Appropriated

4200
00

Expended
in

1913

w

1104
82

1

C

W

Comstock

36

70

D
L

Bundy

A

F

Hewitt

176
40

79

49

J

W

Johnson

6

20

1500
00

Jotm
E

Field
i

518
47

637
00

E

C

4cAaelly

g

233
05

1500
00

M
E

Burger
Auto

Livery

134
00

R
1

Meeker

80346

Miscellaneous

612
s1

Balance

1095
18

902
42

Total

i

4200
00

4200
00

4200
00

9000
00

0000
00

DRAFTSMAN
SALARY
FUND

CHIEF

HYDROGRAPHE
R

SALARY
FUND

1913

1913

1914

1914

Appropriatod
0

L

Nelson

1

1500
00

1500
00

r

1500
00

1500
00

1800
00

1500
00

1500
00

1500
00

CHIEF

HYDROGRAPHE
R

SALARY
FUND

1013

1913

1914

1914

Appropriated

1800
00

1800
00

1800
00

1800
00

1800
00

1500
00

1800
00

1800
00

STATE

4NGINEERj
COLORADO

45

HYDROGRAPHERS
SALARY
FUND

4913

1913

1914

1914

Appropriated

9000
00

9000
00

M

E

Bunger

1500
00

1500
00

D
L

Bundy

500
00

1500
00

C

L

Chatfield

1500
00

1500
00

B

S

Clayton

1500
00

500
00

C

O

Crismau

895
83

1250
00

i

C

C

Hezmalhalch

1500
00

1500
00

Gee
P

Woodball

875
00

C

E

Turner

587
50

H

Amsley

250
00

Balance

16

67

125
00

9000
00

9000
00

0000
00

9000
00

STE

NOGRAPI3IC
SERVICES
FUND

1913

917

1914

1914

Appropriated

1095
00

1620
00

Mary
W

Dargin

433
35

Anna
O

Finch

I

500
00

r

L

D

Smith

661
67

600
00

Balance

520
00

1095
00

1095
00

1620
00

1620
00

CLERKS
SALARY
FUND

1913

1913

1914

1914

Appropriated

1200
00

1200
00

E

H

Rhodes

I

433
33

May
A

Bradford

10661e7

Mary
W

Darg
r

766
67

133
33

1200
00

1200
00

1200
00

1200
00

a
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SEVENTEENTII
BIENNIAL

REPORT

DIVISION
I

11

EXPENSE
FUND

1913

1913

1914

1914

Appropriated

f

2500
00

2500
00

F

Cogswell
Eng
Div
No
1

499
99

499
99

E

R

Chew
Eng
Div
No
2

533
35

500
00

F

W

Swanson
Eng
Div
No
3

389
65

320
75

H

C

Getty
Eng
Div
No
4

499
40

463
60

Theo

Rosenberg
Eng
Div
No
5

356
55

382
63

Balance

221
06t

333
03

2500
00

2500
10

i2500
00

2500
00

OFFICE

EQUIPMENT
DIVISION
NO
4

I

1913

1914

1013
14

Appropriated

150
00

Expended
in

1913

75

00

J

D

Volkenburg
Typewriter

75
00

H

C

Getty

75

00

Balance

L

75

00

150
00

150
00

150
00

DISTRIBUTION
OF

FEES

RECEIVED
IN

STATE

ENGINEER
S

OFFICE

DECEMBER
1

1912

TO

NOVEMBER
30

1914

INCLUSIVE

Dec
lat

1912

Dec
1

1913

Total

Nov
30

1013

Nov
30

1914
I

1913
14

Filing
claims
to

wa
ter

rights

I

14847
00

6727
00

21574
00

Rating
Ditches

Gaging

192
45

87

85

280
30

Postage

26

15

25

35

40

Blue
Prints

510
73

635
70

1155
43

Certificates

andcertifleations

372
00

290
00

662
00

Sale
of

Irrigation
Law

41

00

41

00

32

00

Office
Labor

7C50

37

00

Examination
of

Reservoir
Plans

287
00

987
00

1274
00

Filing
of

Transfer
Decrees

50

00

24

00

74

00

Examination
of

Dams

29
20

30

00

59

20
1

Incidental
sale
of

old

cable

85

00

85

00

Field
Books

11

90

11

90

16450
93

8953
30

25464
73

VV

VVLIILL

not

recognize
the

Nebraska
decree
This

question
is

now

pending

in

the

United
States

District
Court

District
of

Colorado

Theannu
l

appeal
of

District
N6
3

from

orders
of

tliir

office

relative
to

the

storage
of

water
was

received
on

October

7th

The

standard
charge
that

there
was
a

discrimi
ati
ll

against
District
No
3

in

the

distribntion
of

water
by

this

office

was
not

omitted
The

State

Engineer
ruled
that
the

complaint
gas

not

justi

fled

April
Sth
a

circular
letter
was
sent
to

all

the
V

ssioners
in

tlx
s

division
instructil
g

them
to

place
o



The
use
of

water
for
i

4

and
5

rceased
about
Oct
4

creed

reservoirs
with

approl

1893
On

October
10th
1912
9

Commissioners
in

District

ing

storage
of

water
in

aI

On

Nov
7

1913
thi

storage
in

undeemed
resc

ear
Tier

date
than

January

itch
and

was
re

in

Disdemand

feet
to

supply

appropriations
of

879

On

the

same
date
a

demand

t

to

supply
the

Highline
Canal
in

ation
of

date
Jan

181

1579

pct

irrigation
in

districts
Nos
3

and

storage
was

commenced
ni
de

Ltions
of

earlier
da
e

tlian
Jan
1

neral
order
Avas
sent
to

the

Water

2

3

4

5

6

7

8

Rr

and
23

allow

creed

reservoir

luuluut

ivoirs
with

appropriations
of

a1i

1

1906

u

IM

ua

Llley
gtve
t

ue

11IIOr1naI1
on

most
often

asked
for

except

special
cases
when

more

detailed
aiid

specific
dat2
are

reclnired
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SEVEATTEENTII
BIENNIAL
I

EPO
T

F

STATE

ENGINEEIL
COLORADO

S3

2

0ELI

W

z

A

A

A

a

a

m

co

oo

w

oo

w

oo

w

oyo

oMo

tO

a

z

z

z

ti

ti

ti

q

y

y

Fi

q

z

Fi

h

ti

z

00

m

m

Wo

42

n

Z

m

G

A

z

A

A

n

W

z

A

z

C

W

aw

a

a

a

a

w

a

F

z

U

N

J

m

y

r

z

A

A

A

A

a

W

O

y

ti

n

ti

y

z

z

z

z

ZL7

w

z

a

of

r

A

n

o

o

a

z

o

W
B

y

a

e

A

La

A

o

m

FU

m

z

e

c

N

ar
ti

ti

z

6

z

z

0

v

A

z

A

A

z

A

z

RS

z

w

w

m

W

z

STATE

ENGINEEIL
COLORADO

S3

2

0ELI

a

a

0

A

tO

a

00

m

m

Wo

Z

mA

aw

a

a

a

a

w

J

m

r

A

A

w

w

z

c

c

z

W
B

y

w

oo

o

cz

sa

n

0

6

z

z

v

N

W

w

z

z

z

z

z

O

O

O

O

Z

z

z

z

n

ti

z

z

z

z

ti

2

m

a

c

aa

p

z

z

z

O

z

z

V

V

A

d
m

O

O

O

w

i

rb

Z

a

6
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SEVENTEENTH
Blr

WNIAL
REPORT

THE

WEEKLY
REPORTS
OF

THE

WATER

COMMISSIONER
OF

DISTRICT

NO
3

SHOW
THE

FOLLOWING
AMOUNTS
OF

WATER

BROUGHT

OVER
FROM

DISTRICTS
NOS
47

48

AND
51

INTO

DISTRICT
NO

DURING
1913

Prom

District
No
47

From

District
No
48
1

Prom

DistrictNe
51

in

Aare
Feet

m

Acre
Feet

in

Acre
feet

Total

April

0

U

0

0

140

2

930

1

470

41540

1

684

6

616

5

736

14

036

July
J

622

4

168

i2

454

7

244

August

216

1

558

434

2

208

September

232

762

994

October

S8

0

0

88

November

p

808

0

608

2

982

16

642

10

094

Totals

29

718

Stored
in

Dist
No
3

574

860

in
I

ossil

Creek
Res

In

Chambers
Lake

andCameron
Rea

Rocky
Ridge
Res

0

1

434

Used
for

direet

irrigation

2

405

15

782

10

094

28

284

By

North

foudre
By

Larimer
County
By

Lorimer
County

Canal

Lorimer
Ditch

Ditch

County
Ditch

r

THE

WEEb
LY

REPORTS
OF

TI3E

WATER

COMMISSIONERS
SHOW
THE

FOLLOWING
AMOUNTS
OF

RIVER
WATER
IN

ACRE
FEET

USED

IN

IRRIGATION
DURING
1913

Dist

April

May

June

July

Aug

Sept

Oct

Nov

Total

1

3800

47900

24506

23452116904
30542

58772

32924

239100

2

1920

28960

55018

43982

38990

33350

11240

3658

217116

3

400

53010

87598

35948

20188

10826

0

84

205054

4

0

18260

37862

22498

11372

10684

s

0

0

100616

0

13076

16524

7962

3388

3976

0

0

44926

6

No
rep
ort

11260

30828

15780

5710

5440

830

30

69878

7

270

18700

35394

24022

43318

13500

5050

0

111274

d8

No

report

21546

18428

16896

9072

11276

8910

0

86128

9

r0

3070

7728

6204

5380

4640

1116

0

28144

4

0

20118

17578

18630
1

6060

20590

11390

2500

105866

Total

6390

235840

133146
4

215374

140408

145124

97308

39164

1211108

STATE

ENGINEER
COLORADO

55

THE

WEEKLY
REPORTS
OF

THE

sWATE
R

COMIMISSIONERS
SHOW
THE

FOLLOWING
AMOUNTS
OF

RESERVOIR
WATER
IN

ACRE
FEET

USED
IN

IRRIGATION
DURING
1913

SEE

NOTE

BELOW

Dist

April

May

Julie

July

Aug

Sept

Oct

Nov

Total

1

0

0

10304

7574

11154

648

0

0

29

690

2

0

0

0

1

7500

3528

660

0

0

12

288

3

0

2100

18240
1

13272

21700

5860

05

0

84

182

4

0

0

1664
1

1738

1950

964

0

0

6

316

5

0

0

5552
1

3730

4270

0

0

0

13

552

G

No

report

0

X4954

5190

930

0

01

0

11

074

Z

0

0

0

390

0

0

0

0

390

8

Noreport0

10954

9780

5224

810

0

0

26

786

9

0

0

0

0

i0

0

0

0

0

64

0

0

280

3660

1234

144

0

0

5

368

Totals

0

2100

51948

53134

50340

12070
I

0

0

169
598

NOTE
The

above

quantities
do

NOT

include
the

water
run

from

reservoirs
directly
to

the

lanckrri

gated

without
first

passing
through
the

rivers
or

used
in

exchange
for

river
water

They
only

include
the

reservoir
water
that
was

discharged
into
the

rivers
and
re

diverted
or

discharged
into
the

rivers
or

into

ditches

5

in

exchange
for

river
water
The

annual
reports
of

the

Water

Commissioners
show
that
by

the

three
above

methods
of

using

reservoir
water
for

irrigation
District
No
1

used
82

250

acre
feet

District
No
2

used
47

492

acre
feet

District
No
3

used
139
189

acre
feet
and

District
No
c4

used
38

061

acre
feet

during
1913

THE

WEEKLY
REPORTS
OF

THE

WATER

COMMISSIONERS
SHOW

THE

FOLLOWING
AMOUNTS
OF

RIVER
WATER
AND

RESERVOIR
WATER

IN

ACRE
FEET

USED
IN

IRRIGATION
DURING
1913

SEE

NOTE

BELOW
April

May

June

July
I

August
Sept

Oct

Nov

Total

3800

47900

34810

31026

28058

31490

58772

32924

265780

2

1920

25960

55018

51782

42818

34010

11240

3656
r

229404

3

400

55110

105838

49220

41888

19676

r

0

84

272216
y

4

0

18200

39526

24236

13322

11648

0

0

106932

5

0

13076

22076

11692

7658

3976

0

0

58478

6

Noreport
11260

35782

20970

6640

5440

830

30

80952

7

270

18700

35394

24412

14338

13500

5050

0

111664

8

r

Noreport
21546

29382

26676

142W

12086

8910

0

312896

9

0

3070

7728

6204

5386

4640

1116

0

28144

64

0

20118

17858

22290

16334

20734

11380

2500

111234

Total

6390

237940

383412

288508

190738

157200

97308

39194

1380700

NOTE
The

above

quantities
do

NOT

include
the

water
run

from

reservoirs
directly
to

the

and
irri

gated

without
first

passing
through
the

rivers
or

used
in

exchange
for

river
water

They
only

include
the

reservoir
water
that
was

discharged
into
the

rivers
and
re

diverted
or

discharged
into
the

rivers
or

into

ditches

in

exchange
for

river
water
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SEVENTEENTH
L

IENNIAL
REPORT

THE

NVEEXLY
RRVO
R

TC

ii

iar

nAvs
rcd

YUH

STORAGE
IN

RESERVOIRS
DURING
1913

Dist

April

May

June

July

August
Sept

Oct

Nov

Total

1

4475

12160

0

0

0

0

0

18392

75308

o

15380

1800

0

0

0

0

15080

13768

46028

3

18014

14150

462

0

0

2714

12314

9642

55296

4

10320

6294

0

0

0

834

6332

4026

27806

5

3202

5326

0

3668

0

480

4014

1372

18062

G

Noreport
6840

0

0

0

270

2240

1290

10640

7

t

2992

3140

0

0

01

0

2400

3370

11902

8

Reaervoi
re

fui1
Ma
y

1st

191
3

9

2520

880

0

0

0

0

336

1530

5286

64

840

700

0

0

0

0

8700

16080

26320

Total

96024

51290

462

3668

0

4298

51418

69470

276628

NOTE
The

above
table

includes
the

1434
acre
feet
of

water

brought
over
from

Districts
47

and
48

and

stored
in

District
No
3

but

does
not

include
the

water

transferred
from
one

reservoir
to

another
via
the

river

THE

WEEKLY
REPORTS
OF

THE

WATER

CONIIVIISSIONERS
SHOVV
THE

FOLLOWING
AVERAGE

DAILY

UNSUPPLIED
SHORTAGE
OF

WATER

FOR

IRRIGATION
IN

SECOND
FEET

DURING
1913

SEE

NOTE

BELOW
Dist

April

May

June

July

August

Sept

Oct

Nov

1

0

Last
7

days

124

604

769

600

First
3

days

0

2

0

200

194

418

464

125

0

0

3

276

689

607

320

74

4

0

516

348

189

47

5

0

95

183

106

22

6

No

repo
rt

01

493

346

225

76

0

7

0

0

142

270

274

84

0

8

No

repo
rt

114

133

154

318

168

30

9

0

18

47

32

18

First
3

days
r

64

Last
7

days

358

591

687

536

01

0

Totals

0

590

3462

3568

3384

1750

30

0

NOTE
When

quantities
are

not

given
there
was
no

water
used
for

direct

irrigation
When
the

first

and
last
days
are

noted
there
was
a

small

shortage
during
those
days
but
no

shortage
during
the

balance
of
th

I

e

Amount
of

Water

Amount
of

Amount
of

River

Average
Daily

Diverted
from

Reeervoir
Water

and

Reservoir

Unsupplied

the

Rivers
for

Used
in

Irrigation
Water
Used
in

Shortage
of

Storage
in

in

Acre
Feet

Irrigation
in

Water
for
Irri

Reservoirs
in

Acre

Feetgationin
Second

Acre
Feet

See

Note

See

Note

Feet

April

96

024

0

6

390

p

May

51

200

2

100

237
940

590

June

i

462

51

948

383
412

3

462

July

3

668

53

134

268
508

3

568

August

0

50

340

190
748

3

384

Sept

4

298

12

076

157
200

1750

ct

51

416

0

97

308

110

dov

69

470

0

39

194

0

Totals

276
628

169
598

1

380
700

I
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Poll

tSTATE

ENGPNEDR
COLORADO

and

September
1913

there
was
an

average

unsupplied
shortage

of

water
for

direct

irrigation
in

the

South
Platte

drainage
of

3

000

second
feet

During
June

July

August
and

September
1912

there
were

diverted
from
the

rivers
for

storage
in

reservoirs
213
614

acre

feet
of

water

During
the

corresponding
months
of

1913
only

8

428

acre
feet

were

diverted
for

storage

The

amount
of

water
stored
in

the
218

reservoirs
reported
in

this

division
on

November
1st

1912
was
474
081

acre
feet

On

November
1st

1913

there
were

only
263
262

acre
feet
in

the

286

reservoirs
reported
or
a

shortage
of

210
819

acre
feet

when

compared
with
the

amount
in

storage
on

November
1st

1912
It

should
be

borne
in

mind
that
the

above
tables
refer

only

to

the

reservoirs
that
are

reported
by

the

Water

Commissioners

and
do

not

include
all
of

the

reservoirs
decreed
or

undecreed

There
are
in

the

South
Platte

drainage
not

including
the

South
Parr
Dist
No
23

252

decreed

reservoirs
with
a

storage

capacity
of

342
000

acre
feet

If

to

these
we

add
the

three
large

decreed
reservoirs
in

Dist

No

23

to

wit

hake

Cheesman
Lost
Part
and

Antero
with
a

storage
capacity
of

210
578

acre
feet
we

have
a

total

storage

capacity
in

255

decreed

reservoirs
of

552
578

acre
feet

There
are

today
nine

undecreed
reservoirs

diverting
Water

directly
from
the

South
Platte
river

between
Denver
and

Sterling

Their
total

shortage
capacity
is

about

3501000
acre
feet

If

we

include
Standley

Reservoir
in

list
No
7

with
a

storage

capacity
of

45

000

acre
feet
we

have
a

total

storage
capacity
in

these
ten

undecreed
reservoirs
of

395
000

acre
feet

Combining
the

above

decreed
and

undecreed
reservoirs
we

have
265

reservoirs
with
a

storage
capacity
of

947
578

acre
feet

In

addition
to

the

above
there
are
an

unknown
number
of

small

undecreed
reservoirs
in

the

division
some
of

which
are

included

in

the

reservoir
reports
of

the

Water

Commissioners

During

November
there
has

been
a

reported
storage
of

691470

acre
feet

We

therefore
on

December
1st

1913
have
in

storage

332
732

acre
feet
of

Water

It

is

conservative
to

estimate
the

shortage
of

water
for

storage
in

the

South
Platte

drainage
on

December
1st

1913
as

614
000

acre
feet

To

supply
this

shortage
it

will

require
a

diversion
from
the

streams
of

not
less

than
800
000

acre
feet
of

water

Even

though
the

snowfall
during
the

coming
winter
months

should
be

above

normal
we

cannot
predict
with

any

degree
of

certainty
that

this

shortage
will
be

made
good
as

we

cannot

one
11

upon
the

amount
of

snowfall
during
the

winter
ur

le

to

turn
out
as

simply
another

Iridescent
dream

Area
of

Quantity
of

Quantity
of

Quantity
of

Number
of

High

Water

Capacity
Water
in

Water
in

Water
held

Diet

Reservoirs
Line

in

Reservoirs
Reservoirs
Over
from

Reported
Acres

Acre
Feet

May
1

1913
Nov
1

1913

Nov
1

1912

Acre
Feet

Acre
Feet

Acre
Feet

1

p

b

10

295

149
867

110
494

None

27

376

2

19

8

644

153
455

113
286

22

300

78

330

s

3

1

59

9

980

156
256

125
459

45

317

83

794

4

10

6

130

95

949

69

093

40

600

49

6011

14

x2

376

41

012

28

512

19

217

33

819

6

312
57741
651

21

598

4

894

22

079

7

94

Not

reported
19

822

17

714

9

110

16

818

8

3

600

10

000

10

000

3

500

3

507

0

f

36

1

729

28

433

24

526

13

987

20

706

23
A

s

2

5

760

164
628

114
514

96

857

111
572

46

No

Reservoi
rs

Reported

1

47

No

Reservoirs
Reported

48

No

Reservoi
rs

Reported

64

3

6

982

142
341

60

277

1

434

15

411

65

B

4

70

574

Not

Reporte
d

46

11

128

Totals

286

55

143

1

004
888

695
473

263
262

474

OSlr

A

Compiled
from
the

records
in

office
of

Division
Engineer
No

annual
report

received
from
the

new

water

eommissioner
m

he

did
not

qualify
until
late
in

July

B

Two
of

these

reservoirs
not
in

use

dams

broken

tSTATE

ENGPNEDR
COLORADO

and

September
1913

there
was
an

average

unsupplied
shortage

of

water
for

direct

irrigation
in

the

South
Platte

drainage
of

3

000

second
feet

During
June

July

August
and

September
1912

there
were

diverted
from
the

rivers
for

storage
in

reservoirs
213
614

acre

feet
of

water

During
the

corresponding
months
of

1913
only

8

428

acre
feet

were

diverted
for

storage

The

amount
of

water
stored
in

the
218

reservoirs
reported
in

this

division
on

November
1st

1912
was
474
081

acre
feet

On

November
1st

1913

there
were

only
263
262

acre
feet
in

the

286

reservoirs
reported
or
a

shortage
of

210
819

acre
feet

when

compared
with
the

amount
in

storage
on

November
1st

1912
It

should
be

borne
in

mind
that
the

above
tables
refer

only

to

the

reservoirs
that
are

reported
by

the

Water

Commissioners

and
do

not

include
all
of

the

reservoirs
decreed
or

undecreed

There
are
in

the

South
Platte

drainage
not

including
the

South
Parr
Dist
No
23

252

decreed

reservoirs
with
a

storage

capacity
of

342
000

acre
feet

If

to

these
we

add
the

three
large

decreed
reservoirs
in

Dist

No

23

to

wit

hake

Cheesman
Lost
Part
and

Antero
with
a

storage
capacity
of

210
578

acre
feet
we

have
a

total

storage

capacity
in

255

decreed

reservoirs
of

552
578

acre
feet

There
are

today
nine

undecreed
reservoirs

diverting
Water

directly
from
the

South
Platte
river

between
Denver
and

Sterling

Their
total

shortage
capacity
is

about

3501000
acre
feet

If

we

include
Standley

Reservoir
in

list
No
7

with
a

storage

capacity
of

45

000

acre
feet
we

have
a

total

storage
capacity
in

these
ten

undecreed
reservoirs
of

395
000

acre
feet

Combining
the

above

decreed
and

undecreed
reservoirs
we

have
265

reservoirs
with
a

storage
capacity
of

947
578

acre
feet

In

addition
to

the

above
there
are
an

unknown
number
of

small

undecreed
reservoirs
in

the

division
some
of

which
are

included

in

the

reservoir
reports
of

the

Water

Commissioners

During

November
there
has

been
a

reported
storage
of

691470

acre
feet

We

therefore
on

December
1st

1913
have
in

storage

332
732

acre
feet
of

Water

It

is

conservative
to

estimate
the

shortage
of

water
for

storage
in

the

South
Platte

drainage
on

December
1st

1913
as

614
000

acre
feet

To

supply
this

shortage
it

will

require
a

diversion
from
the

streams
of

not
less

than
800
000

acre
feet
of

water

Even

though
the

snowfall
during
the

coming
winter
months

should
be

above

normal
we

cannot
predict
with

any

degree
of

certainty
that

this

shortage
will
be

made
good
as

we

cannot

one
11

upon
the

amount
of

snowfall
during
the

winter
ur

le

to

turn
out
as

simply
another

Iridescent
dream
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The

amount
of

run
off
in

the

spring
months
from
the

now

stored
in

the

mountains
that
will
be

available
for

storage
in

reservoirs
depends
more
upoli
the

amount
of

rain
that
falls

during

those

months
than
upon
the

snow

accumulation
Without
season

able

rains
the

snow
melts
slowly
and
is

absorbed
by

the

ground

or
it
is

evaporated
by

the

winds
and
the

result
is
a

large
cut
off

and
fly
off

and
a

small
1

run
off

only

sufficient
to

supply
the

STATIIRRIGATIREPORTS
FOR
THE

IRRIG
R

COLORADO

61

4ION

NUMBER
1

COMMISSIONERS
ANNUAL
DITCH

TION

SEASON
OF

1913

1

II2

3

4

Length
of

W

First
Day

1

2

076

22

697

3

367

257

A

April
20

2

44

044

2

854

2

254

73

A

April
22

3

3

569

33

469

352

1

288

A

April
17

4

2

445

22

670

2

220

120

A

April
1

5

22

513

11

451

238

226

March
3

6

2

557

11

978

3

305

169

Match
26

7

11

708

NNot

Reported

2

232

Not

Reported
M

March
19

8

1

825

11

685

2232

235

M

March
1

9

3

393

4429

552

35

M

March
12

23

NNo

RepoWlIecei
vved

New

Water
C

Commissioner
in

duly

46

F

11

914

11

879

1

183

A

April
25
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REPORT

IRRIGATION
DIVISION
NO
1

ay
il

ty

IN
1

Vl

VV11
111
1L
l

V1V11V11pjZ51V1NN
Iw

All
UAL

17111

REPORTS
FOR
THE

iRRIGATION
SEASON
OF
1913

STATE

LNOWNERIRRIGATION
DI

TABULATED
STATEMENT
OF

WATER

REPORTS
FOR

THE

IRRSGI

COLORADO

63

CSION
NO
IDMMISSIONERS

ANNUAL
DITCH

ION

SEASON
OF

1913

12

15

Average
Daily

I

axne
in

Amount
of

Water
NNo
of

Acre

Last
Day

No
of

Days

Maximum
Amount
of

Water

Total
No

Crops

Irrigated
Ete

Water

Diverted
Water

Diverted
No
of

Days

Carried
from

r

District

from

Natural
from

Natural

Water
Carried

Reservoirs
in

Streams
for

Streams
for

from

Acre
Feet

for

Irrigation

Irrigation

Irrigation

Reservoirs

Natural

1

Second
Feet

I

Nov

18

212

110

82

250

2

1

083

Nov

30

223

95

47

493

3

771

Sept

30

167

Not

Reported
139
189

4

1

180

2

Nov

4

318

110

38

061

5

478

1

Sept

30

212

Not

Repo
Led

Not

Reported

6

388

Oct

24

213

76

16

485

71

Nov
x

15

242

Not

Reported
Pat

8

600

8

Nov

1

245

125

29

348

9

340

9

Oct

81

234

Not

Reported
Fat

10

500

9

135

333

325

113

090

55

770

297

46

Aug

15

112

No

Reservoirs
R

eperted

47

i

48

l

Sept

30

169

No

Reservoirs
R

eported

64

I

Nov

1

215

87

51

706

65

Nov

6

145

Not
Re

ported

Totals

Nov

30

275

125

423
631

STATE

LNOWNERIRRIGATION
DI

TABULATED
STATEMENT
OF

WATER

REPORTS
FOR

THE

IRRSGI

COLORADO

63

CSION
NO
IDMMISSIONERS

ANNUAL
DITCH

ION

SEASON
OF

1913

2346

1

467

185
909

89

700

50

295

4748

328

44

854

10

803

20

4

981

64

698

128
499

101
882

29

311

19

880

65

53

11

100

X2

870

1

080

555

Totals

7

540

1

636
697

1

307
859

279
107

126
168

12

15

Average
Daily

Amount
of

Water
NNo
of

Acre

Diverted
by

Feet

Diverted
T

Total
No

Crops

Irrigated
Ete

District
D

Ditches
During
bby

Ditches

oof

Acres

Season
from

D

During
Season
T

That
Can
be

Natural
Streams
f

from

Natural
I

Irrigated

for

Irrigation

Streamafor
See

Note

Alfalfa

N

Natural

Second
Feet

I

Irrigation

G

Grasses

1

1

083

232
846

1

152
800

25

892

114

022

2

i

771

237
612

994

565

222

622

33

767

3

11

180

2275
992

3

374
800

554

695

66

915

4

4478

1119
726

1

112
055

228

975

11

150

5

3

388

86

640

1

111
G84

31

302

44

928

Fi

550

771

734

998

857

333

710

110

535

7

963

1

114
199

1

121
700

332

150

77

205

8

340

994

261

1

113
053

113

580

11

638

9

135

333

325

113

090

55

770

297



SEVENTEENTH
BOINiNI41

REPORT

iREIGAT
ON
DI
T1

810

TO
1

G5

TAP

ULATED

STATEMENT
OF

AVATER

COMMISSIONERSSrkNNUtYL
DITCH

IRRIGATI0IT
DIVISION
N0
1

REPORTS
FOR
THE

IRRIGATTON
SEASON
OF
1913

TA7

ULATED

STATEMENT
OF

WATEP

COAMMISSIONERS
ANNUAL
DITCH

CROPS

IRRIGATED
FROM
CANALS
INIACRES
SEE

NOTE

BELOW

REPORTS
FOR
TFIE

IRRIGATION
SEASON
OF

1913

16

17

18

19

20

21

24

District

Cereals

Orchards
M9
rket

Potatoes

Sugar

Other

Total

Superin

Repairs

Improve

G

dcns

Beets

Crops

1

27

020

234

30

2

230

15

285

5

371

2

39

775

228

4

174

1

868

14

944

1

536

3

87

969

2

343

1

581

21

190

46

115

4

382

4

55

150

1

380

180

2

375

15

025

2

825

5

1

46

061

1

198

872

100

18

860

875

0

35

132

2

188

1

060

270

8

940

2

120

7

45

020

3

875

9

640

500

75

8

19

309

3

451

2

080

100

474

6

303

9

3

801

206

65

423

47

23

9

107

Corn
92

40

283

4748

I

5

30

64

10

685

135

47

1

789

15

843

432

65

224

7

12

27

38

Totals

23

996

380
629
I

15

245

10

741

29

954

136
387

5

388

STATE
ENGI
EER

COLCRADO

G5

IRRIGATI0IT
DIVISION
N0
1

TA7

ULATED

STATEMENT
OF

WATEP

COAMMISSIONERS
ANNUAL
DITCH

REPORTS
FOR
TFIE

IRRIGATION
SEASON
OF

1913

Crops

Irrigated
from

Canals
in

Acres

Cost

Dollars

22

23

24

25

26

27

District

Total

Superin

Repairs

Improve

Irri

ated

tendence

ments

90

084

8

14

070

8

2

350

8

16

250

2

r

88

914

19

150

5

320

7

580

3

225
190

21

984

57

320

93

915

4

Peas
1

520

108
580

10

340

5

800

104
136

7

435

6

260

4

035

6

i

94

255

3

800

18

680

15

320

7

09

365

Not

Reporte
d

8

Celery
60

46

995

12

066

10

363

91

610

Timothy

9

107

Corn
92

10

898

200

2

002

1

852

23

Pasture

46

39

122

89

700

47

Timothy

43

352

5

388

64

87

122

6

125

4

380

4

690

65

1

943

1

820

Totals

39

671

1

672

1

052
570

8

97

260

8114
205

8235
252

3
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REPOPT

No
v

in

thethe

of

the

street
this
is

certainly
going

some
for
an

arid

state

During
1914
the

ditelies

diverting
water

directly
from
the

South
Platte
river
have
been
well

supplied
and

there
lras

been

a

shortage
of

ater

lime
ince
lime

27th
in

the

tributaries
in

districts

Nos
3

4

and
6

There
was
a

shortag

nd

e

in

district
No
3

during

August
and
ii

No
7

sin
ce

Au

gust
3tb

The
first

dema
fob

water
from

district
No
1

was

received

July
2nd
to

supply
a

shortage
of

250

second
feet
of

1852
and

1888

water
The

first

demand
for

rater
from

district
No
2

was

received
on

July
2nd
to

supply
a

shortage
of

617

second
feet
for

appropriations
prior
to

January
l

1SS6
302

second
feet
of

this

shortage
was

prior
to

January
1

1879

This

shortage
in

district

No
2

Was
of

short

duration
and
on

July
18th

thewater
commis

sioner

reported
his

district
supplied

The

first

shortage
of

water
for

direct

irrigation
and
the

first
use
of

reservoirwater
were

reported
on

June
27th
in

dis

tricts
Nos
3

4

and
6

After
the

rivelrs
went
down

during
the

last

week
in

June

many
ditches
were

unable
to

divert
neater
on

account
of

washed

out

damns
and

headgates
In

district
No
7

on

JulyI
10th

there

was
a

Landslide
on

South
Taule
Mt

one
half
mile

below
the

head

gate
b

f

the

Agricultural
ditch
The

ditch
was

unable
to

divert

water
for
35

days

In

July
the

Water

Commissioner
of

district
No
6

reported

that
the

second
crop
of

alfalfa
fell

short
on

account
of

using
too

much
water

The

South
Platte
river
was

reported
dry
at

11lerino
from

July
2nd
to

July
20th

On

July
25th
I

received
demand
from
Mr
D

T

Bush
Supt

of

the

Julesburg
Irrigation

District
for

706
sec
ft

to

supply
his

decreed

appropriations
He

had

been

receiving
only
50

second

feet
of

these

priorities
during
July

After
July
30tH

hisAemands

were

supplied
although
on

Aug
31st
lie

was

receiving
only
130

second
feet
but
he

was

satisfied
with
that

amount

During
July
and

Augustthe
river
was

dry
at

Sedgwicl
below

the

headgate
of

the

Peterson
Ditch

except
from

Aug
5th
to

morning
of

Aug

10th
On

1ugust
55th
I

measured
the

South

Platte
river
at

Julesburg
and

foinid
only
7S

second
feet

On

August
6th
I

found
285

second
feet

passing
Sedgwick

The

Riverside
Irrigation
District
and
the

Bijou

Irrigation

District
were
not

supplied
with

any

water
on

their

decreed
appro

priations
after

July
1st

until
Aug
3rd

The

Water

Commissioner
of

district
No
2

on

Aug
3rd
re

ported
tliat
an

undecreed
ditch
near

Deuver
had

diverted
176

second
feet
of

river
hater

without
his

permission
On

my

return

froni

Julesburg
Aug
Sth
I

instructed
No
2r

to

shut
out
all

river

water
from
the

undecreed
ditch
and
to

place
lochs
ou

the
he

gates
On

Aug

17th
he

reported
that
he

had

complied
with
the

order

On

Oct

14th

orders
were
sent
to

all

districts
in

the

South

Platte

drainage
to

store
water
in

any

decreed
reservoir
On

Oct

24th

permission
vas

given
to

all

the

districts
to

store
in

un

decreed

reservoirs
provided
the

demands
of

their

decreed
reser

voirs
were

supplied

On

Dec
1st

orders
were

issued
to

stop
all

storage
in

node

creed

reservoirs
until

further

instructions
from
this

office
on

account
of
a

shortage
of

500

second
feet
for

storage
in

decreed

reservoirs
in

district
No
I

The

South
Platte
river
has

been

reported
dry

atone
or

more

places
in

district
No
1

since
Nov

l4th
the

Cache
1a

Poudre

river
since
June
27th
the

Big

Thompson
river
since
Oct

25th

the
St

Vra
in

river
and

Clear
Creek
since
Oct

gist

Any

statement
at

this

time
that

there
will
be

an

abundant

supply
of

water
for

irrigation
during

1915
is

premature
There

is

no

assurance
that

there
will
be

any

heavy
snow
falls

during

the

coming
winter
or

seasonable
rain
in

the

spring
Inonths

These
are

prime
factors
in

our

water
supply

Since
the

Carpenter
bill

went
into

effect
in

1911
this

office
has

sent

repeated

instructions
to

the

water

commissioners

to

notify
the

ditch
and

reservoir
owners
to

comply
with
the
re

quirements
of

Section
2

o

the
bill

relative
to

the

installation
of

self

registering
devices
when
water
is

transferred
from
one

stream

7

to

another
or

from
a

reservoir
to
a

ditch
via
the

riven
So

far

as

this

office
is

advised
very
few
of

the
self

registers
have
been

installed
I

have
also
sent

instructions
relative
to

the

location

and

construction
of

rating
flumes
in

ditclies
and

canals
a

copy

of

which
is

as

follows

Circular
letter
to

Water

Commissioners
in

Division
No
1

relative

to

the

location
and

construction
of

rating
flurries

1

The

rating
flume
should
be

an

open
flume
with

apron

and

wings

located
not
less

than
200

feet
nor

more
than
1

000

feet

below
the

headgate

2

If

part
of

the

water
in

the

ditch
is

to

be

discharged

through
a

waste
gate
and
the

balance
passed
down
the

ditch

the

flume
9hould
be

located
not
less

than
200

feet

below
the

waste

gate
but
in

either

location
it

should
be

above
all

lateral
gates

where

practicable
3

It

should
be

located
in
a

straight
part
of

the

ditch
and

the

channel
should
have
a

uniform
grade
and

cross

section
for

100

feet
up

stream
from
the

flume
and

should
be

straight
for

that

with
its

axis

passing
through
the

middle
of

the

flume
and

parallel
to
it

4

The

upstream
end
of

the

flume
should
be

placed
at

the

practical
grade
of

the

ditch
The

bottom
should
be

horizontal
in

both

Airections
and
the

sides

vertical

feet
for

ditches
whose
bottom
width
six

feet
or

less
nor
less
thai

sixteen
feet

ditches
between
six

4nd

twelve
feet
ii

width
ani
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STATE

ENTGINEER
COLORADO

73

The

following
tables
of

precipitation
at

22

stations
in

the

drainage
area
of

the

South
Platte
River
are

compiler
from
the

reports
of

the
U

S

Weather
Bureau
The
1st

table
of

17

sta

tions

located
above
the

mouth
of

the

Cache
la

Poudre
River
The

2nd

table
of
5

stations
located

below
the

mouth
of

the

Cache
la

Poudre
River

Name
of

Station

Dec1913Inches

Total

Amount

rF

r

1Date
of

Date
of

of

Decreed

Earliest

Latest

Appropriation

ans

Appropriations
Appropriations
Acre
Feet

Dec

1

1888

May
1

1912

480
504

426

Acre
ft

and

Pill
al

decrees
for
14
7

768

acre
feet

STATE

ENTGINEER
COLORADO

73

The

following
tables
of

precipitation
at

22

stations
in

the

drainage
area
of

the

South
Platte
River
are

compiler
from
the

reports
of

the
U

S

Weather
Bureau
The
1st

table
of

17

sta

tions

located
above
the

mouth
of

the

Cache
la

Poudre
River
The

2nd

table
of
5

stations
located

below
the

mouth
of

the

Cache
la

Poudre
River

Name
of

Station

Dec1913Inches
Jan1914Inches
Feb1914Inches

Mar1914Inches

April1914Inches

May1914Inches

June1914Inches

July1014Inches

2

24

30
r

Sept
1

1869

April
25

19C6

3

57

23

487

3

44

60

April
15

1875

July
10

1904

133
387

4

s

37

41

Feb

1

1881

May
2

1906

0

66

104
494

5

58

69

June
1

1871

Dec

10

1904

25

184

6

56

73

Sept
1

1869

Dec

13

1906

0

03

29

101

7

28

35

1

67

1866

SDec

1906

2

95

12

234

8

23

21

Apr

30

1871

Aug
30

1893

Fort

Collins

5

906

0

35

0

30

23
i

May
1

1873

Dec

6

1882
Est

5

100

23

17

18

Dec

31

1877

July
13

1910

1

44

288
542

Pry
s

Ranch

Provisional
de

creel
for
71

648
A

ere
ft

sand

Final
I

decrees
216

894

acre
feet

64

4

6

Nov
15

1888

Dec

16

1906

0

49

28

568

Totals

423

500

1

21

1866

May
1

1912

4

79

0

01 STATE

ENTGINEER
COLORADO

73

The

following
tables
of

precipitation
at

22

stations
in

the

drainage
area
of

the

South
Platte
River
are

compiler
from
the

reports
of

the
U

S

Weather
Bureau
The
1st

table
of

17

sta

tions

located
above
the

mouth
of

the

Cache
la

Poudre
River
The

2nd

table
of
5

stations
located

below
the

mouth
of

the

Cache
la

Poudre
River

Name
of

Station

Dec1913Inches
Jan1914Inches
Feb1914Inches

Mar1914Inches

April1914Inches

May1914Inches

June1914Inches

July1014Inches

1914Inches

Boulder

4

20

0

0

W

11

77

3

38

3

57

1

70
r

Castle
Rock

i

5

35

0

06

0

36

0

50

2

01

2

65

1

14

3

33

199

Cassels

2

57

0

40

0

33

0

66

2

55

1

47

1

59

5

54

2

49

Cheesman

4

82

0

0

08

1

03

2

82

2

45

1

79

6

78

1x55

Denver

5

21

0

03

0

39

2

02

3

75

3

551
1

67

t1

49

2

43

Estes
Park
Fish
Hatc
y

2

95

0

59

0

12

0

98

1

98

2

37

1

32

4

36

1

75

Fort

Collins

4

08

0

35

0

30

0

87

3

23

2

73

2

01

i1

68

1

27

Fort

Lupton

3

85

0

08

0

05

0

72

1

89

2

49

0

73

1

44

2

91

Pry
s

Ranch

5

90

1

00

0

66

0

41

2

45

2

03

0

82

1

77

1

45

Georgetown

4

17

0

49

0

04

1

54

2

07

1

50

1

21

4

57

2

14

Greeley

4

79

0

01

0

11

0

61

1

34

2

02

1

98

Hartsell

O

91

0

17

0

0

37

001

0

95

2

36

8

74

2

25

Id
all
o

Springs

C92
0

18

0

13

1

36

1

81

0

95

0

87

x4

20

2

63

La

Porte

3

26

0

03

0

14

0

58

3

10

2

24

2

22

1

60

1

08

Longmont

4

23

0

07

0

10

5

18

2

78

3

46

2

05

2

64

0

58

Longs
Peak

2

15

1

20

1

45

3

85

0

90

2

20

6

18

1

58

Platte
Canon

0

0

70

1

55

1

69

2

08

1

72

2

28

1

10

Mean
of

stations
reportedl
4

23
r1

0

33

0

28

1

04
I

2

60
l

2

25

1

61

8

77

1

82



n

1913Inches
1914Inches
i

1914lInenes
1914
1Inelies

x1914Inches
1914Inches

19141Inch

1914Inohee

1914Inches

0

0

10

0

2

22

2

30

5

00

240
0

60

0

x0
62

0

3

74

1

39

2

43

3

69

1

33

0

0

50

4

32

0

20

0

60

0

15

1

70

r

2

33

0

03

0

56

0

2

05

1

25

1

45

0

53

1

75

0

0

12

0

3

50

2

60

6

22

0

50

3

11

rted
3

84
1

0

03

0

38

0

3

16

1

55

3

14

1

43

1

68

iprecipitation
Dec
1

1913
to

Sept
1

4914
14

211

inches

r

i
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STATE

ENGINEERy
COLORADO

79

THE

WEEKLY
REPORTS
OF

THE

WATER

COMMISSIONERS
SHOW
THE

FOLLOWING
AMOUNTS
OF

RIVER
WATER
IN

ACRE
FEET
USED

IN

IRRIGATION
DURING
1914

District

April

May

June

July

Aug

Prom

rom

from

Total

Disstriet
No
47

District
No
48

District
No
51

Total

48

988

in

Acre
Feet

in

Acre
Feet

in

Acre
Feet

19

950

April

I

0

0

p

p

70

478

59

980

46

530

19

560

280

June

X690

X930

2

000

3

820

July

1

540

5

912

4

574

12

026

August

394

3

098

1

042

4

534

F

Sept

162

1

064

0

1

226

Oct

0

0

0

0

Nov

0

0

0

0

Totals

2

786

11

004

7

616

21

406

Stored
in

Dist
No
3

56

382

0

438

108
668

In

Halligan
Reser
rIn

Rocky
Ridge

8

940

33

810

35

840

voir

Reservoir

6

366

280

Used
for

direct

irrigation
2

730

9

962

7

616

20

308

38

320

By

North
Poudre
By

Larimer
and

By

Larimer
Coun

448

150924

Canal
and

Lari

Weld
and

Lari

ty

Ditch

5

574

91466

mer

County
Ditch

mer

County

2

442

0

29

618

G4

Ditches

23

884
23

972

NOTE

During
June
660

acre
feet
of

the

water

brought
over
from

District
No
48

went
to

the

general

supply
of

the

Cache
la

Poudre
River

77

700

12

900

0

In

making
this

transfer
of

water
5

per

cent
is

deducted
for

toss
in

transit

i

STATE

ENGINEERy
COLORADO

79

THE

WEEKLY
REPORTS
OF

THE

WATER

COMMISSIONERS
SHOW
THE

FOLLOWING
AMOUNTS
OF

RIVER
WATER
IN

ACRE
FEET
USED

IN

IRRIGATION
DURING
1914

District

April

May

June

July

Aug

Opt

OctOct

Nov

Total

1

5300
48

236

70

886

48

988

G7

G30

40

084

1

318

19

950

338
664

2

1

000

29

926

66

720

70

478

59

980

46

530

19

560

280

294
474

3

0

61

180

117
460

62

556

27994
12

626

890

490

5283
196

4

0

22

082

46

396

34

620

18

720

8

088

2

410

0

132
316

5

A

15

090

34

652

25

238

9

106

4

316

1

002

0

89

404

G

s0

1

200

46

986

39

046

13

435

5

260

2

598

140

108
668

7

0

8

940

33

810

35

840

20

518

0

720

6

366

280

115
474

8

2

358

13

325

29

168

38

320

27

670

22

912

16

720

448

150924

9

0

40S

5

574

91466
7

068

4

660

2

442

0

29

618

G4

19

860

23

884
23

972

25

250

40

290

77

700

12

900

0

163
856

Totals

28

518

224

274
475
624

389
802

292
414

171
896

102
448

21

618
1

706
594

iTHE

WEEKLY
REPORTS
OF

THE

WATER

COMMISSIONERS
SHOW
THE

FOLLOWING
AMOUNTS
OF

RESERVOIR
WATER
IN

ACRE
FEET

USED
IN

IRRIGATION
DURING
1914

SEE

NOTE

BELOW

District

April

May

June

July

Aug

Sept

Oct

Nov

Total

r

1

0

0

0

1

318

84

1

498

0

0

12

898

2

0

0

0

1

500

5

182

150

0

0

6

832

3

0

0

4

880

39

650

21

900

8

500

0

0

55

230

4

0

0

266

1

938

3

172

2

240
r

90

0

7

700

5

i

0

0

0

700

5

483

2

568

36

0

8

792

6

0

0

0

3

770

4

060

1

430

456

7

0

0

0

0

0

0

0

0

p

8

0

0

0

0

0

0

0

0

0

64

4

10

0

0

2

940

0

0

0

0

2

940

Totals

1

0

1

0
l

5

140

31

814
1

39

886
1

16

686
1

582
1

0

J

04
1

08

NOTE
Tbe

above

quantities
do

NOT

include
the

waters
run

from

reservoirs
duectly
to

the

land
irri

gated

without
first

passing
through
the

rivers
r

used
in

exchange
for

river
water

They
only

include
the

reservoir
water

that
was

discharg
ed

into
the

rivers
and

rediverted
or

discharged
into
the

rivers
or

intoAtches

in

exchange
for

river
water

The

annual
reports
of

the

water

commissioners
show
that
by

the

three
above

methods
of

using

reservoir

water

forirriaatina
Distriri
X

1

aed

1in79R
f

cm

ll

kAd411T
n

sien

r

325

acre
feet
and

Dietriet
No
4

used
39

862

acre
feet

during
1914

r
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WEEKLY
REPORT

FOLLOWING
AMOUN9

I

ACRE
FE

N

ET

USE

BELOW
V

la

UtlV

0

1

200

0

8

490

2

358

13

328

June
i

July
I

Aug
I

Sept
I

Oct
I

Nov

70

886

501304
67

714

41

582

37

560

19

080

60

720

71

9781
65

162

Nov

46

680

19

560

280

122

340

82

206

49

894

21

426

890

490

46

656

36

558

21

892

10

328

2

500

0

34

652

25

938

14

594

6884
1

038

0

46

986

42

816

17

498

6

690
1

3

054

140

r

0

408

5

574

9

466

19

860

23

884

23

972
28

190

27

670

22

912

10

720

448

7

068

4

660

2

442

0

40

290

17

700

12

900

0

4V

THE7ATERNOTETotal341
562

301
306

338
426

140
016

08

190
118
384

115

474
150
924

29

618
166
796

STATE
4

NGINEER
COLORADO

81

THE
WE7
KLY

REPORTS
OF

THE

WATER

COMMISSIONERS
SHOW
THE

FOLLOWING
AMOUNTS
OF

WATER
IN

ACRE
FEET

DIVERTED

FROM
THE

RIVERS
FOR

STORAGE
IN

RESERVOIRS
DURING
1914

District

April

May

June

July

Aug

Sept

Oct

Nov

Total

1

58

848

31

770

23

936

0

f10

192

0

26

320
55

042

206
108

2

9

490

1

600

1

0

0

0

0

5

250

11

420

27

760

3

26

270

9

090

4

290

0

0

2

780

9

820

5

470

58

620

4

5

322

608

0

0

0

0

1

442
2

440

9

812

5

560

6

960

600

0

0

0

1

204

2

166

11

490

6

3

520

7

490

0

0

0

0

98

2

172

13

280

7

2

550

620

0

0

0

0

1

960

5

180

10

310

8

140

0

0

0

0

0

0

0

140

9

5

376

3

847

1

320

88

0

0

742

448

11

821

54

1

000

0

0

0

0

0

0

0

1

000

Totals

1113
076
1

62

885

30

146
1

88
1

10

192

2

780

46

836

84

338

350
341

NOTE
The

above
table

includes
the
438

acre
feet
of

water

brought
over
from

Districts
No
47

and

No
48

and

stored
in

District
No
3

Reservoir
water

discharged
into
the

river
and

stored
in

another
reser

voir
is

NOT

included
River
water
stored
in

exchange
for

water
from

another
reservoir
is

NOT

included

These

exchanges
exist
only
in

districts
No
3

and
No
4

POINT
OF

ROCKS

RESERVOIR
AND

PREWITT
RE
S

are

located
in

District
No
64

but
the

head

gates
of

the

inlet

ditches
are
in

District
No
1

and
the

Water

Commissioner
of

No
I

reports
the

amounts
di

verted
for

storage
in

them
In

this

table
these

amounts
are

charged
to

District
No
1

District
No
64
is

only

charged
with
the

amounts
diverted
for

storage
in

Julesburg
Reservoir

STANDLEY
LAKE
is

located
in

District
No
2

but
the

headgate
of

the

inlet
ditch
is

in

District
No
7

and

the

Water

Commissioner
of

No
7

reports
the

amounts
diverted
for

storage
in
it

In

this

table
these

amounts

are

charged
to

District
No
7

District
No
2C

Stanley
Lake
Res

commenced
to

store
water
Feb

1911
and

Milton
and

Horse
Creek

Reservoirs
in

May
1912

tHorse
Creek

Reservoir
broke
night
of

Jan
28

1914
Loss
of

12

000

acre
feet

District
No
3

Halligan
Res

commenced
to

store
water

Aug

1910

District
No
5

Foot
Hills
Res

commenced
to

store
water

May
1912

District
No
6

Barker
Meadow
Res

commenced
to

store
water
in

Spring
of

1912

District
No
8

Castlewood
Res

Capacity
5

257

sere
feet

District
No
64

Point

ofRocks
Res

commenced
to

store
water
Feb

191U
and

Prewitt
Res

commenced

to

store
Dec

1912

Julesburg
Res

Capacity
28

178

acre
feet



FOR

IRRIGATION
IN
SI

COND
PEET

DURING
1914

Amount
of

Water

Dietribt

April

May

June

Jaly

5

Aug

Sept

Oct

Nova

the

Rivers

Used
in

Irrigation
Water
Used
in

First
18

days

Last
2

daye

First
19

days

Irrigation
in

Water
for

0

00

Acre
Feet

303

123

226

0

0

Second
Feet

ApriLr

113
076

First
11

days

0

Maya

62

885

0

224
274

0

0

0

135

0

0

0

88

31

814

421
616

r

2

2937

Last
10

days

10

192

39

886

First
10

days

1

0202

Sept
l

8

780

16

686

188
582

340

481

350

284

0

0

Nov

84

338

0

Last
10

days

0

T

le

qkf

AA1

First
3

days

t

Rnn
mg

0

334

281

218

98

Last
6

days

First
5

days

5

0

0

55

47

60

0

Last
10

days

First
17

days

6

i

0

400

252

154

229

190

0

7

days

First
17

days

7

0

0

100

x128

191

4

116

0

F

First

lldays

8

0

10

0

126

0

0

0

0

First
4

days

First
17

days

9

0

0

55

0

12

13

Upper
64

0

0

0

X525

0

0

0

Totals

0

0

1

0742

2

2037

1

020

1

100
r

3542

0

2

This

shortage
is

only
for
a

part
of

the

month

NOTE
When

quantities
are
not

given
there
was
no

water
used
for

direct

irrigation
When
the

first
and

last

days
are

noted
there
was
a

shortage
during

those
days
but
no

shortage
during
the

balance
of

the

mouth

r

r

i

STATE

ENGINI9ER
C

OIItADO

ED

STATE
AIENT
OF

THE

WEEKL3

FOLLOWS
If

we

take

Districts
I

to
9

both

inclusive
and

District
No

64

covering
the

South
Platte
River
and
its

tributaries
from

Platte

Canon
to

he

Colorado
Nebraska
line
a

distance
of

250

miles

we

have
the

following
table

Amount
of

Water

Amount
of

Amount
of

River

Average
Daily

Divertedfrom

ReservoirWater
and

Reservoir

Unsupplied

the

Rivers

Used
in

Irrigation
Water
Used
in

Shortage
of

for

Storage

in

Acre
Feet

Irrigation
in

Water
for

in

Reservoirs

Acre
Feet

Irrigation
in

in

Acre
Feet

See

Note

See

Note

Second
Feet

ApriLr

113
076

0

28

518

0

Maya

62

885

0

224
274

0

June
r

r

30

146

5

140

480
764

a

1

074

July

88

31

814

421
616

r

2

2937

August

10

192

39

886

332
300

1

0202

Sept
l

8

780

16

686

188
582

1

1002

Oct

46

836

583

103
030

3547

Nov

84

338

0

21

618

0

T

le

qkf

AA1

QA

1nR

t

Rnn
mg



IRRIGATION
DIVISION
NO
1

TAi3bhATED
STATEMENT
OF
W
A

TEZL

COMMISSIONERS
ANNUAL
RLS

ERVOIR
REPORTS
FOR
TILE

IRRIGATION
SEASON
OF

1914

S1
A

11

JNGI
TL
1Pi1

COLORADO

Dn
illg

1913

eertillod
copies
of

the

decrees
entered
in

the
gen

eral

adjudication
of

Nvater
ri

hts
for

ditclies
and

reservoirs
in

district
No
23

were
filed
in

this

office
One

decree
was
for

use
of

Water
for

irri

ation
and
t11e

other
for

non

irrigation

During
1914

decrees
were

entered
in

general

adjudications

of

water
rights
in

districts
No
7

and
No
1

certified
copies
of

hich
have
been
filed
in

this

office

In

district
No
7

the

decree
is

for

ditches
and

reservoirs

using
water
for

non

irrigation
or

beneficial
use
or

application

other
than

direct

irrigation
such
as

domestic
power

municipal

manufacturing
and

other

beneficial
purposes

In

district
No
1

the

decree
is

for

ditches
and

reservoirs

using
water
for

irrigation
and

other

beneficial
purposes
This

decree
for

district
No
1

and
the

findings
of

Referee
William
R

Kelly
as

approved
by

Judge
Robert
G

Strong
are

without
ex

ception
the

clearest
and

most

explicit
of

any

decree
and

findings

on

file
in

this

office

This

decree
leas
sin

iplified
the

distribution
of

water
in

the

South
Platte

drainage
not

only
as

regards
the

rights
of

reser

voirs
for

storage
of

water
but

also
as
to

the

distribution
of

the

water

claimed
to

have
been

developed
by

so

called

seepage

ditches
The
ref

usal
of

this

office

during
the

past
six

years
to

dis

tribute
this

seepage
water

without
an

order
from
the

Court
llas

been
the

basis
of

many

injunctions
issued
4or

my

better
educa

tion
in

irrigation
matters

These

findings
of

the

referee
in

district
No
1

relative
to

claims
for
the

exclusive
right
to

water

appropriated
by

seepage

or

drainage
ditches
the

question
of

due

diligence
or

reason

able

time
in

perfecting
an

appropriation
the

much

abused
in

the

past

doctrine
of

appropriation
by

relation
and

authorities
Hooted
in

support
of

his

callings
are

recommended
to

all

who
are

interested
in

the

betterment
of

our

system
of

ap

propriation
of

eater

They
should
be

used
as

an

established
precedent
to

be

fol

lowed
in

all

future

adjudications
of

water
rights

The
s

tatutesofthi
s

State
require
the

clerks
of

The

District

Courts
to

file
in

this

office

within
ten

days
after

they
are
ren

dered

certified
copies
of

all

decrees
fixing
the

priorities
of

ap

propriation
of

water
for
all

beneficial
pluposes
This
law
in

many

instances
has

never
been

complied
with
I

have
been
ad

vised
that

decrees
for

certain
ditches
and

reservoirs
have
been

entered
by

the

courts
copies
of

which
have
not

been
filed
in

this

office
I

have

requested
the

owners
of

these

appropriations
and

the

clerks
of

the

courts
to

furnish
this

office
with

copies
of

same

but

have
not

been

successful
in

obtaining
them
One

clerk
wrote

Hie

that
he

would
furnish
this
office
with
a

copy
of

the

decree
re

quested
if

I

would
send
him
ono

dollar
arid

fifty

cents
It

is

needless
to

say

that
I

still
have
my

one

dollar
and
fifty
cents
and

the

clerk
still
has
his

decree
Z

would

recoiamend
that
the

aegis

la

ture
be

iennested
to

Hass
a

law

that
no

deernp
fix
no

nr
n

r

c

Quantity
of

Quantity
of

Quantity
of

Water
in

Water
in

Water

Number
of

Area
of

Capacity

Reservoir
s

Reservoirs
Held
Over

District

Reservoirs
High

hater
in

Acre
Feet

May
1

Nov
I

4

from
Nov
1

Reported
Line
Acres

1914

1914

1913

Acre
Feet

Acre
Peet
I

Acre
Feet

1

b

10

295

49
867

111
X49

38i294

2

A

32

0

714

160
470

143
470

812
i

22

300

3

57

10

224

158
073

122
261

49

816
1

i

45

317

4

15

4

905

94

843

70

510

32

698

40

600

14

2

795

41

912

31

660

16

297

19

217

27

2

635

41

955

33

545

16

922

4

894

7

53

Not

reported
17

911

17

744
I

f

741

9

110

S

3

600

10

000

10

000

3

500

3

500

9

i

36

1

729

28

658

27

026

2i

800

13

987

2

5

760

164
628

107
385

105
618

96

857

46
i

No

reservoirs
reported

47

No

reservoirs
reported

48

5

93

597

459

C

64

A

3

6

932

142
341

71

657

33

789

7

434

65
r

3

X64

528

287

413

46

Totals

263
262

255

55

799

1

011
783

747
253
I

321
789

A

District
No
2

includes
storage
in

Standley
Lake

District
No
64

includes
storage
in

Pt

of

Rocks
and

Prewitt

Reservoirs

B

These
two

reservoirs
Antero
and

Lake

Chessman
are

compiled
from
the

records
of

this

office
No

annual
report

received
from
the

Water

Commissioner
of

District
No
23

l

S1
A

11

JNGI
TL
1Pi1

COLORADO

Dn
illg

1913

eertillod
copies
of

the

decrees
entered
in

the
gen

eral

adjudication
of

Nvater
ri

hts
for

ditclies
and

reservoirs
in

district
No
23

were
filed
in

this

office
One

decree
was
for

use
of

Water
for

irri

ation
and
t11e

other
for

non

irrigation

During
1914

decrees
were

entered
in

general

adjudications

of

water
rights
in

districts
No
7

and
No
1

certified
copies
of

hich
have
been
filed
in

this

office

In

district
No
7

the

decree
is

for

ditches
and

reservoirs

using
water
for

non

irrigation
or

beneficial
use
or

application

other
than

direct

irrigation
such
as

domestic
power

municipal

manufacturing
and

other

beneficial
purposes

In

district
No
1

the

decree
is

for

ditches
and

reservoirs

using
water
for

irrigation
and

other

beneficial
purposes
This

decree
for

district
No
1

and
the

findings
of

Referee
William
R

Kelly
as

approved
by

Judge
Robert
G

Strong
are

without
ex

ception
the

clearest
and

most

explicit
of

any

decree
and

findings

on

file
in

this

office

This

decree
leas
sin

iplified
the

distribution
of

water
in

the

South
Platte

drainage
not

only
as

regards
the

rights
of

reser

voirs
for

storage
of

water
but

also
as
to

the

distribution
of

the

water

claimed
to

have
been

developed
by

so

called

seepage

ditches
The
ref

usal
of

this

office

during
the

past
six

years
to

dis

tribute
this

seepage
water

without
an

order
from
the

Court
llas

been
the

basis
of

many

injunctions
issued
4or

my

better
educa

tion
in

irrigation
matters

These

findings
of

the

referee
in

district
No
1

relative
to

claims
for
the

exclusive
right
to

water

appropriated
by

seepage

or

drainage
ditches
the

question
of

due

diligence
or

reason

able

time
in

perfecting
an

appropriation
the

much

abused
in

the

past

doctrine
of

appropriation
by

relation
and

authorities
Hooted
in

support
of

his

callings
are

recommended
to

all

who
are

interested
in

the

betterment
of

our

system
of

ap

propriation
of

eater

They
should
be

used
as

an

established
precedent
to

be

fol

lowed
in

all

future

adjudications
of

water
rights

The
s

tatutesofthi
s

State
require
the

clerks
of

The

District

Courts
to

file
in

this

office

within
ten

days
after

they
are
ren

dered

certified
copies
of

all

decrees
fixing
the

priorities
of

ap

propriation
of

water
for
all

beneficial
pluposes
This
law
in

many

instances
has

never
been

complied
with
I

have
been
ad

vised
that

decrees
for

certain
ditches
and

reservoirs
have
been

entered
by

the

courts
copies
of

which
have
not

been
filed
in

this

office
I

have

requested
the

owners
of

these

appropriations
and

the

clerks
of

the

courts
to

furnish
this

office
with

copies
of

same

but

have
not

been

successful
in

obtaining
them
One

clerk
wrote

Hie

that
he

would
furnish
this
office
with
a

copy
of

the

decree
re

quested
if

I

would
send
him
ono

dollar
arid

fifty

cents
It

is

needless
to

say

that
I

still
have
my

one

dollar
and
fifty
cents
and

the

clerk
still
has
his

decree
Z

would

recoiamend
that
the

aegis

la

ture
be

iennested
to

Hass
a

law

that
no

deernp
fix
no

nr
n

r

c



k

S1
A1
L

I

NGINLLr
COLOPADOf

fecal

The

finest

system
in

the

world
is

utterly
worthies

l

u
c

uIUUU
ui

Me

L1V1810n
Ln

er

asf

require
Jn

Chapter
155

See
111

Session
Laws
of

1911

The

necessity
for

this

enactment
is

obviolis
when

wer

recall

the

present
law

requires
the

division
engineer
to

distribute

waters
of

the

division
in

accordance
with
the

dates
of

ap
r

riation
I

as

shown
by

his

Register
Priorities

compiled
from

Iecrees
on

file
in

his

office

For

many
years
past
the

irrigation
officials
in

charge
of

file

ibution
of

the

waters
of

the

state
have

without
exception

of

the

opinion
that
there

should
be
a

change
in

the

methods

letting
and

paying
the

water

commissioners

L

he

fact
that
a

man
is

a

good

political
worker
is

no

cri

n

by

which
to

judge
of

his

efficiency
as
a

water

comfnis

r

A

hammer
and
a

saw
are

both

useful

instruments
in

place
but
a

hammer
is

worthless
when
used
to

saw

wood

1

saw
is

worse
than

worthless
when
used
to

drive
nails

here

should
be

no
I

politics
in

the

question
It
is
a

matter

siness
We

should
have
one
of

the

most

progressive
Sys

for

the

distribution
of

water
in

the

country
The

changes

a

personnel
of

the

water

commissioners
should
be

for
the

use
of

providing
adequate
efficient
and

constantly
improving

e

At

present
it

is

crude
and

ineflficient

cur

system
of

distributing
water
has
not

progressed
as

rap

s

it

should
in

resp
ouse
to

the

rowiiZg
demands
made
upon

Cie
N

iumu
oe
a

rearrangement
of

present
inetll
ods

which
will

liminate
aIl

useless
appeals
Above
all

things
our

system

could
be

practical
an
d

allow
the

division
engineer
to

work
in

arinony
with
tl
e

water

commissioners
Nothing
can
be

ac

Mplished
if

all

these
men
are

pulling
in

different
directions

would

therefore
urge
that
the

following
changes
be

made

hich
seem

absolutely
necessary
for

effective
work

All

ditches
should
be

rated
at

least
once
each
year
and
in

mme

cases

oftener
Some
of

the

large

ditches
need

frequent

Leek

measurements
This

would

necessitate
the

contintious
serv

es

of
a

hydrographer
during
the

irrigation
season

Ditches
should
be

required
by

statute
to

be

provided
with

elf

registering
devices

Water

Commissioners
and

their
depu

es

should
give
all
of

their
time

during
the

irrigation
season

the
I

distribution
of

water
They

should
visit

daily
each

ditch

1

he

main

stream
of

their

district
Some
of

them
never
in
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IRRIGATION
DIVISION
NO
1

TABULATED
STATEMENT
OF

WATER

COMMISSIONERS
ANNUAL
DITCH

REPORTS
FOIL
THE

IRRIGATION
SEASON
61P

1914

1

2

t

3

1

5

6
First

Day

Amount
of

Capacity

Length
of

Length
of

Water

District

Appropriation
of

Ditches

Main

Laterals

Diverted

in

in

Ditches

in

from

Natural

Second
Feet

Second
Feet

in

Miles

Miles

Streams
forIrrigation

1

3

368

2

756

378

314

April
5

2

3

240

12

844

250

69

April
15

3

3

560

3

333

363

1

239

Apiil
25

4

2

509

2

935

228

125

May
31

5

2

494

1

480

243

230

April
27

6

2

212

1

929

291

181

April
1

7

r

1

620

OS

March
14

8

1

962

1

885

141

388

April
1

9

395

345

54

36

March
8

23

No

annual
rep
ort

received

46

1

912

1

934

180

April
10

47

The

Water
Cc

mmissioner
only

reports
relative
to

14

ditches
o

ut

of
a

toteI
of

371

decreed

appropriations
He

reports
an

abundance
Of

water
for
all

the

unreported
di

lobes

48

r

1

430

102

April
28

64

3

215

3

215

262

739

April
1

65

171

181

Not

reported

May
1

Totals

28

088

1

22

837

2

800

3

321

March
8

r

244

8

9

10

Last
Day

Maximum
No
of

Amount
of

Water

Water

Diverted

Days
Water

Maximum

Carried
from

from

Natural

Diverted
from

No
of

Days

Reservoirs
in

District

Streams
for

Natural
Streams

Water
Carried

Acre
Feet

Irrigation
for

Irrigation
from
Re

servoirs
See

Note

1

Nov
30

230

69

110
723

2

i

s

Nov
1

200

202

149
508

3

L

Oct

5

163

Not

reported

99

325

4

Oct

31

154

Not

reported

39

861

5

Oct

7

164

Not

reported

241127

6

Nov
11

225

194

7

15

247

Not

reported

18

583

8

224

125

6

500

9

Oct

31

238

Not

reported

11

223

3

None

61

Sept
25

169

No

reservoirs
repor
ted

7

No

reservoirs
repor
ted

48

Oct

10

167

Not

reported

390

64

Oct

31

214

128

92

318

65

Nov
15

199

59

94

Totals

Nov
30

267

194

576
864

2



ANNUAL
DITCH

1914

STATE

ENGINEERS
COLORADO

91

MIGATION
DIVISION
NO
t

REPORTS
FOP
THE

IPRIGATION
SEASON
OF

1914

CROPS

IRRIGATED
FROM

CANALS
IN

ACRES
SEE

NOTE

BELOW

16

17

18

13

14

21

Average
Daily

Market

Amount
of

Water
No
of

Acre

District

Cereals

Orchards

Diverted
by

Fek

Diverted

Total

Crops

Irrigated
Etc

1

Ditches
During

Ditches
No
of

Acres

2

528

District

Season
from

During
Season

That
Can

226

4

342

Natural

from

Natural
Be

Irrigated

3

92

057

Streams
for

Streams
for

29

040

Alfalfa

Natural

4

050

Irrigation

Irrigation
See

Note

Grasses

135

2

745

Second
Feet

2

675

5

38

570

1

1

406

326
354

148
600

26

100

13

200

2

1

007

296
296

92

816

24

583

3

692

3

1

378

310

449

391
690

66

836

6

790

4

559

133
548

113
810

31

200

725

5

436

113
875

108
694

31

520

5

590

6

i

672

114
060

94

102

34

180

9

630

7

368

110
921

130
435

35

195

6

490

1

47

5

8

539

187
607

122
290

17

271

1

498

9

137

30

848

12

357

4

070

273

23

1

430

46

1

577

224
384

89

915

50

954

26

37

200

Totals

i

359
942

15

550

48

422
s

55

273

10

784

6

5

213

987

211
269

101
515

31

810

21

830

05

96

15

668

3

779

1

187

1

272

Totals

127
157

9

584

2

141
546

1

420
787

304
858

NOTE
The

quantities
given
in

columns
13

to

25

represent
the

total

acreage
that
can

bode
igated

or

was

irrigated
whether
the

ditches
only

used
the

natural
flow
of

streams
or

used
river
and

reservoir
water

combined
The
total

amount
of

water
used
in

any

district
except
in

Districts
Nos
3

and
7

will
be

found
by

add

ing

together
the

No
of

Ditches
During
Season

fromNatoral
Streams

giveniacolumn

12

and
the

Amount
of

Water
Carried
from

Reservoirs
in

Acre
Peet
as

given
in

column
10

Is

District

No
3

20

308A
ere

Feet
were

diverted
from

Districts
Nos
47

48

and
51

A1so
an

unknown
amount
of

reser

voir

water
was

used
In

District
No
7

4

6

Aere
Feet
were

diverted
from

District
No
51

and
used
by

the

Golden
City
and

Ralston
Cre
k

Ditch

STATE

ENGINEERS
COLORADO

91

MIGATION
DIVISION
NO
t

REPORTS
FOP
THE

IPRIGATION
SEASON
OF

1914

CROPS

IRRIGATED
FROM

CANALS
IN

ACRES
SEE

NOTE

BELOW

16

17

18

19

20

21

Market

Sugar

Other

District

Cereals

Orchards
Gardens

Potatoes

Beets

Crops

1

26

545
a

214

40

2

528

14

773

10

953

2

r

32

542

226

4

342

2

268

12

320

2

761

3

92

057

2

396

1

643

29

040

42

755

4

050

4

53

640

1

700

135

2

745

15

995

2

675

5

38

570

1

204

917

200

F10

160

1

290

6

33

865

2

056

864

405

8

440

1

818

7

43
705

3

995

10

585

700

70

8

16

666

3

378

1

590

200

574

5

510

9

4

273

204

235

29

2346

505

1

47

5

4864

f

17

090

136

68

1

430

15

938

745

65

484

41

32

26

37

200

Totals

i

359
942

15

550

20

261

38

548

121
927

30

101
t



STATE

ENGINEERS
COLORADO

93

Pueblo
Colo

December
15

1913

HOD

John
M

Field

State

EngineerDenver
Colo

Dear
Sir
I

have
the

pleasure
of

Banding
you

herewith
my

report
for
the

year

ending

November
30

1913
for

Division
No

27

comprising
the

drainage
basin
of

the

Arkansas
Diver
and
all

its

tributaries
within
the

State
of

Colorado
divided
into
13

Dis

tricts

embracing
more
than
one

fourth
of

the

entire
state

The
soil

within
the

boundaries
of

this

Divisions
in

richness

and

productiveness
is

second
to

none
in

the

world
every

variety

of

fruit
or

vegetable
indigenous
to

this

latitude
will

grow
most

bountifully
here

I

will

briefly
mention
here

although
foreign
to

irrigation
yet

vital
to

this

Division
the

great

wealth
of

mineral
gold

silver

lead
and

zinc

together
with

enormous
coal

fields
and
oil

pro

ducing
wells
for

more
than
25

years
the

mineral

production

greatest
of

any
in

the

Union
the

best
of

building
stone
and

beau

tiful

marble
The

great

feeding
grounds
for

tens
of

thousands

of

cattle
sheep
and

Bogs

large

numbers
are

finished
in

the
fat

telling
PeDS

throughout
the

valley
for

local
and

outside
markets

as

the

local

packing
plant
here

consnines
over

fifty

thousand
hogs

cattle
and

sheep
in

proportion
The
best
of

local

markets
for
not

only
a

limited
amount
of

live

stock
but
for

trlulz

garden

productsWhilst
the

last

season
was
a

most

prosperous
and

produc

tive
one

the

precipitation
was

much
below
the

normal
so

dig

tributed

throughout
the

seasonIas
to

produce
good

results
Be

ginning
the

season
without
a

full

reservoir
in

the

entire

Division

and

many
Iwith
but
a

very

meag
re

amount
with
the

above
condi

tions
and
no

storage
whatever

during
the

entire
season
one
of

the

shortest
oil

water
ever

known
we

had

most

bountiful
and
ex

cellent
yields
of

all

crops
and

many
record

makers

SNOWFALL
RAINFALL
AND

RUNOFF

The

rainfall
and

snowfall
records
for

the

past
year
skew
a

result

considerably
under
the

normal
Taking
the

year
from

Dec
1

1912
to

Dec
1

1913
the

total

rainfall
at

Pueblo
totals

9

251n

which
is

about
77

of

the

normal
The

precipitation
in

June
was
lerss

than
half
the

normal
being
0

66

in

In

July
sew

oral

very

heavy
rains

totaling
3

12

in

brought
the

precipita

Lion
for
the

month
Inuch
above
the

normal
of
1

97

in

August

sl

owed
a

precipitation
of
0

87
in

tivhile
the

normal
is
1

57
in

A

comparison
of

the

snowfall
records
at

Leadville
Tennessee

Fork
Lake
Fork
and

Twin
Lakes
with
those
for
the

previous

winter
which
were

normal
show
the

supply
to

have
been

about

2

3

Of

the

normal

92
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BIENNIAL
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IRRIGATION
DIVISION
NO
1

TABULATED
STATEMENT
OF

WATER

COMMISSIONERS
ANNUAL
DITCH

REPORTS
FOR
THE

IRRIGATION
SEASON
OF

1914

CROPS

IRRIGATED
FROM

CANALSIN
ACRES

I

COST

DOLLARS

22

23

24

25

2G

27

28

Total

SuPerin

Improve

District

Cabbage

Irrigated

tendence
Repairs

meats

1

94

353

14

550

7

90C

11

400

Celery

2

857

107

83

698

17

910

6

755

3

130

3

245
567

25

405

20

850

20

700

Peas

4

c

1

485

110
300

10

650

800

7

575

Peas

5

776

90

227

9

705

3

490

3

135

6

91

258

3

600

11

880

7

000

Z

I

100
740

Not

repor
led

Celery

8

60

46

747

3

650

6

555

605

Timothy

Corn

9

202

15

39

10

284

2

436

1

400

787

Pasture

46

38

455

89

915

Not

repor
ted

4748

5

225

226

64

89

047

6

450

5

210

2

735

65

3

278

296

Totals

38

657

872

2

467

I

060
639

94

396

65

878

57

589

r

I

r

STATE

ENGINEERS
COLORADO

93

Pueblo
Colo

December
15

1913

HOD

John
M

Field

State

EngineerDenver
Colo

Dear
Sir
I

have
the

pleasure
of

Banding
you

herewith
my

report
for
the

year

ending

November
30

1913
for

Division
No

27

comprising
the

drainage
basin
of

the

Arkansas
Diver
and
all

its

tributaries
within
the

State
of

Colorado
divided
into
13

Dis

tricts

embracing
more
than
one

fourth
of

the

entire
state

The
soil

within
the

boundaries
of

this

Divisions
in

richness

and

productiveness
is

second
to

none
in

the

world
every

variety

of

fruit
or

vegetable
indigenous
to

this

latitude
will

grow
most

bountifully
here

I

will

briefly
mention
here

although
foreign
to

irrigation
yet

vital
to

this

Division
the

great

wealth
of

mineral
gold

silver

lead
and

zinc

together
with

enormous
coal

fields
and
oil

pro

ducing
wells
for

more
than
25

years
the

mineral

production

greatest
of

any
in

the

Union
the

best
of

building
stone
and

beau

tiful

marble
The

great

feeding
grounds
for

tens
of

thousands

of

cattle
sheep
and

Bogs

large

numbers
are

finished
in

the
fat

telling
PeDS

throughout
the

valley
for

local
and

outside
markets

as

the

local

packing
plant
here

consnines
over

fifty

thousand
hogs

cattle
and

sheep
in

proportion
The
best
of

local

markets
for
not

only
a

limited
amount
of

live

stock
but
for

trlulz

garden

productsWhilst
the

last

season
was
a

most

prosperous
and

produc

tive
one

the

precipitation
was

much
below
the

normal
so

dig

tributed

throughout
the

seasonIas
to

produce
good

results
Be

ginning
the

season
without
a

full

reservoir
in

the

entire

Division

and

many
Iwith
but
a

very

meag
re

amount
with
the

above
condi

tions
and
no

storage
whatever

during
the

entire
season
one
of

the

shortest
oil

water
ever

known
we

had

most

bountiful
and
ex

cellent
yields
of

all

crops
and

many
record

makers

SNOWFALL
RAINFALL
AND

RUNOFF

The

rainfall
and

snowfall
records
for

the

past
year
skew
a

result

considerably
under
the

normal
Taking
the

year
from

Dec
1

1912
to

Dec
1

1913
the

total

rainfall
at

Pueblo
totals

9

251n

which
is

about
77

of

the

normal
The

precipitation
in

June
was
lerss

than
half
the

normal
being
0

66

in

In

July
sew

oral

very

heavy
rains

totaling
3

12

in

brought
the

precipita

Lion
for
the

month
Inuch
above
the

normal
of
1

97

in

August

sl

owed
a

precipitation
of
0

87
in

tivhile
the

normal
is
1

57
in

A

comparison
of

the

snowfall
records
at

Leadville
Tennessee

Fork
Lake
Fork
and

Twin
Lakes
with
those
for
the

previous

winter
which
were

normal
show
the

supply
to

have
been

about

2

3

Of

the

normal
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CONDENSED
MILIi

PLANT

One
of

the

nlost

important
enterprises
ever

located
in

this

State
is

the

Helvetia
Condensed
Milk

Plant
at

Lamar
which
will

begin
active

operations
about

January
5th

1914
a

capacity

of

5000
cows

One
can

readily
imagine
the

great

importance

of

this

industry
It
is
a

well

known
fact
that

prosperity
follows

the

cow

DUTY
Or

wATER

The

duty
of

water
for

irrigation
is

the

amount
of

land
a

given

amount
of

water
will

irrigate

successfully
in

the

growing

and

maturing
of

any

particular
crop

The

demand
for

water
by

the

various
ditch
canal
and

reservoir

management
is

becoming

snore

insistent
and

constant
each
year

The

reason
of

this
is

apparentThe

various
Glitch

managements
have
spent
mirch

money
and

time
each
year
since
the

ditches
were
built
in

bringing
settlers

either
land

purchasers
or

renters
on

the

lands
to

be

irrigated

from
the

respective
Glitches
Even
with
the

most

constant
efforts

to

settle
up

the

territory
and

subdue
the

lands
to

be

irrigated

an

even
with
a

limited
means

available
for

settling
up

the

lands

the

process
has

been
slow

Grad
ually

however
the

acreage
of

land

actually
in

cultivation
and

under

irrigation
from
the

various

canals
and

reservoirs
has

increased
from
year
to

year
until
now

practically
the

maximum
acreage
is

being

irrigated
under
each

irrigation
system
As

the

acreage
has

increased
the

need
for

water
lids

become
greater
until
now

practically
every

irrigatio

enterprise
in

the

Arkansas
Valley

needs
and

demands
its

frill
ap

propriationpropriation
of

water
all

the

time

whereas
in

earlier
times
a

con

stant
flow
of

the

full

appropriation
of

water
was
not

always

needed

wATI
It

COAI

IISSIOI
TPRS

SIIEET

I

would
suggest
that

columns
3

7

S

9

10

11

25

26

and
27

in

the

sheets
used
by

the

Water

Commissioners
for

their

annual

reports
be

eliminated
as

they

mean
nothing

to

tliem
and
are
not

understood
sufficiently
to

give

them
place
That

columns
6

to

14

inclusive
in

reservoir
sheets
be

left
off

I

would

recommend

that
all

quantities
be

expressed
in

acre
feet

and
that
the

date
of

priority
be

added
Also
that
the

field

books
used
by

the

Commis

sioners
can
be

used
2

or
3

years
each
as

they
are
Rot

nearly
used

up
in

one

season
and

much

expense
can
be

saved
as

there
is

plenty
unused
space
to

accommodate
from
one
to

two

years
more

WATER
COM

MISSIONERS

There
are

eleven
water

commissioners
in

this

Division
five

on

the

main
river
and
six
on

tributaries
It
is

again
urged
as
in

previous
reports
that
the

cor

mssioners
be

chosen
by

Civil
Serv

ice

and

paid

directly
by

the

State
It
is

jurther

recommended

that
the

commissioners
in

Districts
12

14

17

and
67

be

paid

1

500
00

per

year
and
that
the

remaining

commissioners
in

Dis

Sr

1TE

ENGINEER
COLORADO

97

trios
10

11

13

157
18

and
19

be

paid
1

000
00

per

year
If

deputy

commissioners
be

needed

thesesbould
still
be

paid

directly

by

the

counties
as
is

now
the

case

This

arrangeuient
would

cost
the

State
13

000
00

in

salaries
for

Division
No
2

It

is

believed
that
this

method
would

greatly
increase
the

efficiency
of

avater

distribution
ai

id

eornmissioners
would
then
be

chosen
on

a

basis
of

merit
and

removed
from
local

influences
Further

each

water

connnissioner
or

water
officer
should
wear
a

star
or

some

emblem
of

authority
at

all

times
while

employed
in

the

duties
of

his

office
GAGES
AND

MEASIMING
DEVICES

There
is
a

tendency
of

headgate
keepers
to

hold
their

ditches

from
0

05

to
0

10

above
their

correct
gage

height
in

order
that

they
Inay
not

give
their

Glitches
the

worst
of
it

This

together

with
the

fact
that
ditch

owners

naturally
will
not

request
a

new

rating
when

they

know
their

ditches
are

carrying
more
than
their

dtic

priority
results
in
a

diversion
of

probably
107c

more
water

than
the

records
show

Under
present

conditions
it

is

very
prob

able
hat
the

last

ditch
out

Should
be

receiving
its

priority
To

properly
see

that
all

ditches
receive
their
exact
rights
it

is

recom

mended
that

ditches
carrying

over
25

second
feet
of

water
be

required
to

install
self

registering
gages
that
will

record
a

week
s

flow

this

installation
would
cost
each
ditch
about
100
0

The

water

commissioner
should
then
be

instructed
to

make
the

round

of

their

ditches
each
week

taking
off

the

past
week
s

chart
and

inserting
a

new
one

The

records
should
be

filed
in

the

office
of

the

Division
Engineer

Furthermore
the

commissioners
should

be

provided
with
a

current
meter
and

instructed
in

its

use

They

could
then

check
the

ratings
of

their
Glitches

at

regular
and
fre

quent

intervals
We

have

associated
with
us
in

the

office
Mr
B

S

Clayton

a

most

competent

hydrographer
from
the

State

Engineer
s

Of

fice

with

hisable
assistance
this

office
was

never
better

equipped

to

meet
the

demands
and

requirements
of

the

water

consumers

than
now
we

are

able
to

make

Ineasurenients
of

streams
and
rat
r

ings

without
any

delay

whatever
The
great

benefit
of

this
can
be

readily

understood
by

the

water

consumers

In

conclusion
I

desire
to

than
the

State

Engineer
for
his

courteous
treatment
and

substantial
advice
on

all

matters
per

taining
to

this

office
T

also

wish
to

thank
the

several
hater

coininissionevs
in

this

Division
as

they
have
been
most
active
and

faithful
iri

tbe

discharge
of

their
diaties

giving
at

gall

times
accu

rate
and

reliable

informationRespectfully
submittedSigned

E

P

CHEW

Irrigation
Division

Eugineer

M
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DistrictNo

Location

Souree
of

supply

Capacity
in

Cu
Ft

Quantity
Water

m

Reservoir
May
1st

Cu
Ft

Quantity
Water

in

Reservoir
Nov
let

Cu
Ft

10

El

Paso
Cc

Fountain
River

2

260
905
800

2891211
800

23

582
200

Lake
and

Chaffee
Ark
Riv
and

Tribs
j1

201
809
559

909
144
500

527
009
000

12

Fremont

Ark
Riv
and

Tribs

750
452
000

363
470
000

349
605
000

13

s

09260
45

e

Source
of

Information
Etc

11

979
000

4

14

Pueblo
C0

1

385
272
581

416
825
640

15

Pueblo
Co

St

Charles

270
000
000

171
442
391

267
460
711

17

Otero

Ark

River

24

933
825

560

1

108
908
000

43

560
000

217

497

hogs
col

22

peas
23

cattle

Las

Animas
Co

Purgatoire

960
046

220

61

838
000

23

628
000

8

6220

555

it

4

N

xI

1d e

J13
14

e

NE
R
S

DITCH
R

e

6000
00

TION

SEASON
OF

19WATER
DIVISION
NO
2

It

13000
00
r

I

260
45
s

IRRIGATE
FROM
CANA

l

is

09260
45

c

e

Source
of

Information
Etc

rsi

ti

s

a

4s

626
10

it

224
51
7

217

497

hogs
col

22

peas
23

cattle

t

1

30

33

r

4

23

1

850
61
8

2893

2

rs

and

tomatoes
23

cantaloupes
and

melons

4

le

o

zao

is

52

95
1

1726

23

cantaloupes
400
as

cucumbers

ra

2

428

cattle

304
90

le

0

id

205

23

bean

d

23

b

8

6220

555

r

1492
91

tbe

above
is
I

gnmon
Division
En

iveer

1d

0

F

ition
for
i

1

hi

cS
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SUMMARY OF EXPENSES STATE ENGINEER S OFFICE
BIENNIAL PERIOD 1881 2 TO 1913 14

1881 1882 1889 1884 j 1886 188 1887 1888 1889 1890 1891 1802 1993 1894 1886 1896 1897 1908 1 1899 1900 1901 1902 1903 1904 1 1905 1906 1907 1908 1908 1910 1911 1912 1913 1914

State Engineer Salary 6000 00 5 6000 00 5 6000 00 a 6000 00 3 Me 00 S 6000 00 0019 00 S 6000 00 88000 00 86000 00 L 8000 00 i 8000 00 f 6000 00 f 0000 00 f 8000 110 S 8000 00

Deputies and Aseto Salaries L 1200 00 2778 00 2394 00 3000 00 3408 86 3378 00 4080 081 5238A0 J 6658 80 7083 00 8388 00 8900 00

Expeneve Fug Dap and Ante L 389 00 78 10 280 46 III 126 90 38 00 490 08 1355 26 2232 97 655 00 544 89 2490 77

I I

Total 5 B000 00 7589 00 6000 00 6000 00 1 8856 10 8394 00 6000 00 9260 45 9533 75 9416 00 10550 08 1296I 01 14791 77 13838 00 14932 69 15390 77

Chief HydrograPhm L 002000 00 3326 00 3 p

Amt Hydrographem 357 06 2542 40 1866 55 626 10 88 00 374 45 1038 15 11940 3133 72 6793 65 15530 17 17868 33

Equipment 216 73 155 40 86 70 181 97 70 15 5364 35 355 87 172 99

2902 16 1
Salaries Gauee Obeervem 574 18 556 35 224 51 61 00 138 50 186 46 29710 2203 63 638 19 1 273A 00
Espensee Hydrographem 217 00 480 62 232 00 365 60 808 83 892 88 4643 93 7236 20 15357 70

Total L 791 38 3752 60 2M3 00 830 00 860 91 1 239 70 i 740 06 1886 43 477 22 8493 85 19005 68 29888 88 29882 84

I

4489 74 2208 12Now lvdioa

Stevogmpher
L I 181 85 29 00 52 95 127 10 294A0 668 50 3195 43 24M 00 2400 00 4200 00 2195 00

Dmugh6an 340 00 150 00 2400 00 2400 00 2400 00 2862 50 3000 00

Filing Clerk I 1 A 2000 00 2308 112 2400 00

Clerk 125 00 290 00 304 90 280 00 27 00 3981 82 1411 05 180D 00 2400 00

Inofdental 8 60 293 84 609 84 1689 17 300 71 439 82

Total L 8 60 626 85 469 00 357 86 i 387 10 284 20 695 50 9880 99 8630 76 12978 91 13678 85 10434 82

1Grand Total 8388 98 13235 55 11506 90 6930 00 11402 01 11099 55 10450 25 13132 06 23339 22 29916 37 45622 47 58598 98 56888 23

Readptl of Office 0 0 0 0 0 0 801 110 1057 55 4132 56 8266 71 14403 27 24106 57 25404 73

Not Out to State 56000 00 f 8388 98 38000 011 S 0000 00 13236 55 511508 90 6830 00 11492 91 11099 55 8 9649 26 12074 0l 819206 66 1 21819 66 31129 20 34492 41 30283 60

NOTE During the biennial Winds 1909 10 1911 12 most of the lu ortaat gauging stations were equipped with automoin Anne and now meteor parcbaed or the hydrogmpbere A new rating elation for rating meters was installed at Cooper Lake In the oBice an entire new index war inatalled ea described in the report for Roar periods This amounted to about 13 000

N WATER COMMISSIONER S DITCH REPORT

IRRIGAT6ON DIVISION NO 2
FOR THE IRRIGATION SEASON OF 1913 WATER DIVISION NO 2

m

gg 8

ACRES COST DOLLARS

c3

b CROPS IRRIGATED FROM CANAL IN AC
w a

g 3
6g

Q yyy 2
Remaeb gourae of Ivformatiou Eta

z Water oQuaro aioner

p yLy r@ LyLyLy

p99
aa

pppggg@
77 a

8 m

gO p3
gp@

a

Z Z Gi xp F O

22 23

S
5 Jq

10 F A Eubank 606 474 169 81 5069 2691 1 1667 68 160 160 349 10061

11 Mea Diol nu 1106 1072 401 149 106893 43292 548 12482 6559 267 217 497 51 775 2512 1017 27622 2700 1406 head of bureau 4830 hogs m1 92 pm 23 v ttle

12 D S Jones 783 338 137381 29869 6081 2261 3499 8961 349 33 80 265 1 21438 am 21826 8777 Col 22 aspemgna

13 H 71 Heoderehot 439 186 19671 1980 13086 3582 27 23 12 198113 421

14 H R Thompmn 2062 2135 247 205 469 170390 133 820 42195 4231 21080 5548 2893 2 19885 5264 205 3628 104931 21616 13326 10786 Cal 22 celery oue mbem and tomatoes 23 eantalms and melon

15 S F Curtis 215 213 89 65 4511 90 12867 7085 2553 1066 783 94 80 I 4523 1670

IB P S Stearn 932 088389 184 500 28270 97 14905 2000 6306 660 220 348 488 24525 5417 4194 10075

17 O M Weybrigbt 3110 3874 1045 879 307164 194805 79686 11515 32646 1891 1725 23 26237 980 370 3375 157156 20820 26410 71300 Col 22 melons mi 23 cantaloupes 400 se ouaumbma

18 Fred With

19 A A Windham 550 I 4M35 13813 86202 1 3393 82 428 95 743 1335 5980 24421 1212 1075 Col 22 Waee ool 23 cattle

I

49

Be
L

I

B7 H A Peam 874 8220 214 184 347 117592 106470 23488 3130 8109 I 420 206 Beef em 523 207 53016 9899 17643 16346 Col 22 oautaloupee al 23 bane

10837 879582 800334 193848 119284 86463 17848 8220 555 51027 14901 4948 14207 447499 61086 PAIt 114330

I hereby certify that the above is a summary of the facts to the best of my knowledge E R CHEW Irrigation Division Engineer
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Dear
Sir
I

herewith
submit

my

report
for

the

fiscal
ye

ending

November
30th
1914
for

Division
No
2

The

greatest
snow
storm
known
in

this

Valley
began
t

first
day
of

December
1913

accompanied
with

lightning
ai

thunder
and

slight
rain

from
20
to

Winches
covering
the

enti

Division
in

the

Mountain
Districts
m
fro

four
to

six

feet
Tb

snow

lasted
the

entire
winter

going
off

slowly

leaving
t

ground
in

the

very
best

condition
for

plowing
and

seeding

Rains
began
in

March

continued

intermittently
througho

the

entire
season

early

planting
was

somewhat
retarded
by

rai

The

entire
season
was
the

wettest
ever

known
in

this

Divisio

in

fact
too

much
water
By

the
too

free
use
of

irrigation
vat

together
with
the

rains
much

damage
was

done
to

growing
crol

also
in

harvesting
same

There
were

numerous
heavy

rains
and

many

disastrous
flooi

in

the

tributaries
All

reservoirs
were
filled
to

frill

capacity
and

were
n

called
upon

during
the

season
for

water

practically
no

4at

from
the

reservoirs
was

used
for

irrigation
during

the

season

The
flow
of

the

streams
with
the

rain
fall

was

abundant
f

all

purposes
The

average
rain
fall
at

this

point

Pueblo
was

inches
in

several
other

locations
in

the

Division
it

was
22

inch

Indeed
Dry

Farming
s

was
a

complete
success

producing
sor

of

the

finest
crops

ever

grown
in

the

State

particularly
gra

of

all

kinds
and
in

many

instances

remarkable
yields
119

Teller
had
1000
acre
in

wheat
just
west
of

the

City
in

one
tray

first
year
on

that

made
231

2

bushels
per

acre
40

bi

shi

reported
from

several

locations

There
was

more
rain

more
water
in

every

stream
than
w

ever

known
before
even
the

oldest

inhabitant
acknowledged
t

unprecedented
snow
and
the

rain
fall
of

the

past

season
ai

duration
of

the

same

The

acreage
in

sugar
beets
was

40000
the

tonnage
very
big

sugar

content
about

average
too

much
water
for

banner
crop

In

alfalfa
214G82
acres
some

very

peculiar

cir6umstanc

governed
this

crop
for

instance
in

many

localitie
s

three
go

crops
and
a

fair

fourth
in

others
only

two

owing
to

rains

that
the

crop

throughout
the

Valley
would
not

average
over
3

3

312In

cereals
84162
acres

many

reports
of

50

bushels
of
w

nd

often
more
per

acre

oats
100

bushels
corn
80

bus
ar
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ale
at
a

minimum
of

12
00

and

maximum
24
00

Season
and

limatic

conditions
govern
prices

In

orchards
16000
acres
The

yield
this

season
was
not
so

eavy
as

lastc
yet
it

was
a

superior
crop
of

fine

quality

We

Dave
7000
acres
in

market
gardens
not

only

supplying

ur

home

markets
but

many
states

eeeive
their

supply
during

stain

months
from
these

gardens

In

other
and

diversified
crops
there
are

41000
acres
This

oes
not

include
12000
acres
of

melons
and
seed

crops
of

all

binds

ir

market
gardens
etc

These
seeds
not

only

supply
a

large

art
of

our

domestic
trade
but
are

exported
in

car

lots

seed

pops
are

proving
very

remunerative
many

farmers
are

turn

ig

their

attention
to

these
crops

solely

A

careful
estimate
of

the

value
of

the

smaller
fruits
such
as

ferries
plums
prunes
bush

fruits

berries
and

grapes

together

ith

celery

vegetables
and

honey
is

2

000
000

All

canning

id

pickling
factories

were
put
to

their

utmost
capacity

The

stock

industry
has

assumed
gigantic

proportions
more

an

600
000

lambs
and

sheep
were

fatted
about
20000
head
of

Itle
and
ten

thousand
hogs

shipped
to

the

packing
houses
of

ueblo

Denver
and
the

eastern
cities

Raising
of

mules
and

aft

horses
is

growing
more

important
each
year
I

This
stock
is

a

most

superior
quality

A

great

stimulant
in

the

dairy

industry
is

the

building
of

large

condensary
at

Lamar
and
a

number
of

creameries
and

eese

factories
in

other

sections
This

means
the

progressive

rmers
who
are

building
silos

only
a

year
or

two
ago

there
were

dv

one
or

two

now
they
are

numbered
by

scores

ale
to

e

seen

everywnere
trey
are

easily
filled
as

the
far
ls

produce

bti

ndanc6
of

fine

ensilage
the
dry

farmer
uses
cane
milo

niaze

affir
and

kindred
crops
as

these
crops
are

rarely
a

failure

Thus

closing
one
of

the

most

fruitful
years
in

the

history
of

fe

Valley
W
re
I

to

indulge
in

legal

suggestions
it

would
be

Lit

a

repetition
of

former
reports
That
other
laws
are

badly

eeded
none
will

deny

Owing
to

the

great

increase
in

populaa

on

new

irrigation
projects
with
the
old

the

duties
of

the

water

ficers

increase

proportionately
The

demands
on

this

office
have

creased
at

an

alarming
rate

There
is
a

crying
need
for
a

clerk

id

stenographer
and
an

increase
in

expense
account
ten
or

Fteen

years
ago

500
00

per

annum
was
alll

right

twice
that

ith
a

good

stenographer
is

Aemanded
that
even
will

barely

iffice
the

needs

In

closing
I

wish
to

mention
the

valnable
assistance
given

e

administration
of

this

office
by
3

1r

Bunger

Hydrographer

id

Deputy
State

Engineer
since
April
first
he

has

made
sir

en

complete
ratings
on

ditches
thirty
two

check

measurements

id

fifty
eight

measurements
onJthe

Arkansas
River
and
its

tribu

ries

This
has

been
a

difficult
year
toE

obtain

accurate
ratings

I

most
of

the

ditches
in

this

Division
owing
to

extremely
sanded

nditions
caused
by

numerous
floods

occurring
oftener
and

STATP

DiVGINEER
COLORADO

7

lisastrous
than

previous
years
The

ratings
on

the
ri

more
than

101yefroin
the

curves
used
to

determine
the

rati
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IRRIGATION DIVISION NO 2

RESERVOIR REPORT 1914

I

6 g hC
5

CROIS IRRIGATED FROM RESERVOIR ONLY 11 1111 COST DOLLARS

z III T d hP B Remarks
e

Z a k

Fe
x Cal z U

OY

w F m

10 9 941 74996 160 61 338 360 3 949 800

11 7 4205 3 650 967 011 814 643 170 2 957 601 460

12 12 794 556 000 140 828 000 477 450000

13 1 1 2 592 000 2 592 000 0 4 18 14 4 23 14 5 5 1 160 160 10

14 9 3710 138 527 581 85 826 268 476 808 000 r 45 120 5558 I

15 6 674 320 000 100 237 862 000 294 673 000

16 25 3591 4 087 017 418 3 800 709 500 741 268 550 145 120 8170 1938 35 1218 105 20 49 152 2195 1600 Strictly reservoir water

17 IB 8167 8 838 337 000 1 132 560 000 2 722 312 000 L

18
I

10 is 20150 865 046 220 478 806 924 291 068 962 20000 2000 100 4790 885 100 1000 150 625 700 240 8656 22000

49

66

67 2 15435 98 905 200 000 1 132 560 000 3 271 965 840 66 378 23624 22108 69 5569 306 5 1134 4360 217 66 309T4

Total i 118 777 539 390 7 885 721 222 11 238 890 612 57352 26048 204 11577 1298 120 1005 1383 5137 917 306 41749 23500 10

NOTE Where o report of atop is given the reservoir water in used u an auxiliary to anal having a direct right from the river

I

IL C

IR1116ATION DIVISION NO 2
DITCH REPORT 1914

CROPS IRRIGATED FROM CANALS IN ACRES

O

COST DOLLARS

REMARKS

XA

10 937 119 80 59029 13918 4442 90811 1695 163 233 4 84 Pena 10003
7993 I 40011 1751 451 160 851 184150 42347 5312 128M 6646 272 250 487 2806 28445 2565 500 Norea 1426 Cattle 11463 Hop 348012 947 430 211240 34025 7306 2022 4623 8253 388 I5 116 761 24780 3610 16792 138813 294 182 I 19638 1827 13880 3732 17 19 1

19838 42314 2061 2112 238 205 611 281350 126105 51877 2148 10236 5062 2097 13455 18575 3045 255 106748 24358 1 10135 5025815 215 227 98 69 98 19741 7080 2 62 9 1162 833 74 65 16 4778 210016 869 389 188 736 64111 115492 15619 3817 8068 388 285 106 884 Water Malone CanWouPee 10716 3086717 3033 3949 366 1065 1069 694530 199405 79880 2860 41670 1600 905 15 22902 13460 510 3960 168030 23720 50116 3810018

19 658 965 218 191 42320 14167 8007 3577 63 383 11 69
7

1307 27715 2820 G375 4386 Cattle 8020 Horses 2344 Sheep 600049 No decrees

66 No decrees
Beam Com87 877 8240 212 184 300 214668 1 106813 32953 4550 8817 398 454 253 2832 5337 72 414 66929 6091 17021 1 12271

Total 9936 9488 2092 2337 4458 1 808 819
I

I706091 216609 55878 87894 17271 5014 782 39592 40458 L 476882 80399 123647 137970
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Alamosa
Colorado
November
22

1913

Mr

John
E

Field

State

EngineerDenver
Colo

Dear
Sir

I

herewith
submit
to

you
my

annual
x

Irrigation
Division
Engineer
for

Division
No
3

There
has

been
less

water
in

this

Division
this
yef

have
seen

before
We

have
not

had

any

high
watt

this
year

which
is
a

very

unusual
thing
to

happen
If
i

been
for
the

reservoirs
the

crops
would
have

suffered
o
91

but
we

had
the

reservoirs
to

draw
upon

and
the

crops
s

good
all

but
the

native
hay

which
is

short
on

acebunt
I

no

floodwater
which
the

hay

Land
needs
to

make
a

good

I

have

visited
nearly
all

the

districts
4n

the

Div

have

found
most
of

them

Handled
fairly
well

by

the

sionersIn

District
No
20

the

Commissioner
F

C

Spencer

very
well
for
a

new
man

This

District
is

very

large
ai

much
for
one

rnan
to

handle
and
will
be

more

difficult
t

when
all

the

reservoirs
are

completed
There
are

five
r

completed
now
and

there
is

work
being

done
on

three
me

S

L

V

Irrigation
District
Reservoir
is
a

very

complete

Lion
and
is

very
well

handled
by

the

Directors

In

District
No

21

the

Commissioner
Thomas
Mi

has

had

some

trouble
on

account
of

shortage
of

wate

Alamosa
River
and
the
La

Jara
River
and
on

account
o

beg
of

the

ditches
not

havingleadgates
and

measuring

This

difficulty
will
be

overcome
next

season
The

crop

District
were

very
good
with
the

exception
of

some
on
i

that
was

seeded
very
late
in

the

season

In

District
No
22

them
has
not

been
any

trouble

exception
of

one
or

two

small

disputes
which
were
set

isfactorily
to

all

concerned
Mr
W

W

Christensen
th

Commissioner
is

anew
man
but
has

done
well

The

as11A1ygd

is

tooandlervoirsTheoposinniff
h

thenumumesthisland
h

the

1

satWater

this

District
were

very
good

considering
the

shortage
of

water

in

the

latter
part
of

the

season

In

District
No

24

the

Water

Commissioner
Mr
J

P

Sanchez
has
not
had
so

much

trouble
as

in

former
years
The

Mexican
people
and
the

Costilla
Estates
seem
to

have
got
to

gether
and
are

working
for

the

best

interests
of

all

concerned

Most
of

the

crops
in

this

District
were

very
good

In

District
No
25

the

Water

Commissioner
Mr

John
L

Charles
has

reported
no

dificulties
This

District
is
a

very
pros

perous
one
and
the

crops
were
good
Mr

Charles
seems
to

have

the

faculty
of

getting
along

with
the

water
users

VervT
well

There
Are

never
any

complaints
s

In

District
iNo
26

Mr

Ale

Russell
the

Commissioner

seems
to

get

along

without
airy

trouble
asrhe
has

not

asked
for
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IRRIGATION DIVISION NO 3 102A
RESERVOIR REPORT SEASON 1913

Reservoir Name al Owner Source of Suppl

Va
Ow

d m

R

I 5zz

U

aa
31 c3

Cove Lake R H Jordan Be Antonio ud Conelo Cka 600 250 000 000 Ronk 135 32 15 Earth North and South Latenle 100 000 000 None Good Du No 22

Madam Extension Jere M Dealm Madam Spg Creek 2Ya 2 837 392 Earth 100 4 2 Earth Outlet I 2 128 044 None Good Die Na 35

Rancho R L P k W Ca Venture CA Religion Ck Culebra Riv San Francisco 3151y 4 493 459 15 Earth 1407 120 8 0x10 6 250 10 Riprap Culebra Eutdale Canal 770 881 320 134 906 320 Good Die No 24

EaeWale No 1 R L P k W On Culebra Ri Et W Reg 2 Costilla Riv 336 150 975 000 Earth 2630 32 2 Opp 3 6x5 3 100 7 None Lateral No 1 and 6 22 651 200 None Good Die No 24

EuM le No 2 S L P d W C CotiRa Riv Culebra Riv 357 132 468 000 Earth 3340 32 2 Opgs 3 6x5 3 100 7 Riprap Eutdale Ran No 1 No 4 coming to 632 491 200 37 026 000 Good Die No 24

Manta Ro S L P k W Co Contill Riv Culebra Riv 266 3 113 531 887 Earth 2900 46 7 3 0x4 6 1 5o 5 RipraP Lsteraln No 7 and ti 6 270 760 2 178 000 Good

Salasar R L P W Co Rit Beco Creek 10 5 341 151 Earth 1350 19 7 12 100 5 Sagebruh Irrigation Direct 5 300 000 4 000 000 Good Die Nu 24

Upper and Lover Lost Lakee Coolies Hanelkins Cc Lot Trail 112 184 723 Earth Midland 81 075 066 29 378 057 Good Die No 20

Rood Camn Loot Lake Fish Hatching Cc I Crooked Creek 121993 026 Earth Rock Hand laid Midland 82 630 448 31 109 858 fair

Santa Mans Rio Grande Rea @Ditch Co North Clear Crlc i 6415 2 101 298 860 Earth 1206 9p 9Opga 6 0x7 6 40 8 Rock Hand laid Rio Grande and Monte Vint Canal 345 991 710 188 049 025

Rio Grande S L V Irdption District Rio Grande Riv 1196 2 3 231 855 970 Earth 458 100 2 Opp 7 0 11 3 30 15 Rook Head laid Farmers Union 536 783 512 89 647 290 Good

Mountain Home Teloehen Irriptiou Dist Trimhera O1ito cad Indian Croeke 040 839 047 503 Rock and Earth 535 110 3 36 60 12 22 Ft Riprap Tnnchera High Line Garland 3 000 5 000 Good Die No 35

02
IRRIGATION DIVISION NO 3

T9BULATION OF VATER COMMISSIONERS REPORTS FOR THE SEASON OF 1913

I COST DOLLARS
p

CROPS IRRIGATED FROM CANAL IN ACRES

z zr

z ez6z 6 zI 5 z w I Fg aE

20 176 5731 289 96 1843 459 310 18 424 109 399 58 986 14 86 9085 2 432 53 336 251 752 51142 99 8 902 W 13 038 1 0

21 88 1588 75 712 47AI 1220 M 365 2 421 32 694 17 273 2 1329 330 6 930 61 00 266 0 2 662 0 2 105 00

22 108 3832 93 360 2 68 65 91 20 3 385 36 162 40 938 8 176 1295 106 16 749 97 951 14 540 00 2 06 0 L090 All

24 36 369 99 93 2 67 36 256 38 192 10 1 582 4 60 9 305 5 63 18 123 396 15 226 840 0 480 0 575 W

25 61 420 91 159 80 96 124 5 5L888 592 16 742 1 363 4 20 68 177 18 936 650 0 20 W

26 193 553 79 107 25 80 4 314 67 36 07 2 392 24 060 1 462 5 45 5 15 518 28 498 170 0

27 86 134 29 21 75 10 39 82 48 11 895 281 4 344 770 2 A 27 5 18 9 5 452 430 0 175 0

33 6 95 20 103 45 330 1 0 5

I

Totals 752 12725 74 1762 89 li 806 855 29 122 227 321 130 099 38 5 392 11807 5 3 00 78 145 378 825 48 788 0 33 219 0 14553 0
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93
3

67

36

25

t

of

the

crops
in

this

District
were

very
good

In

District
No
25

the

Water

Commissioner
Mr

John
L

rles
has

reported
no

difficulties
This

District
is
a

very
pros

nis

one
and
the

crops
were
good
Mr

Charles
seems
to

have

faculty
of

getting
along
with
tire

water
users
very
well

re

are

never
any

complaints

In

District

Conlnissioner

N

STATE

EGINEER
COLORADO

O3
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0
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7
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U
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95

20

103

1

i
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Water

Commissioner
Mr

John
L

rles
has

reported
no

difficulties
This

District
is
a

very
pros
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one
and
the

crops
were
good
Mr

Charles
seems
to

have

faculty
of

getting
along
with
tire

water
users
very
well
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Alaniosa
Colo

Nov
30

1914

DIr

John
E

Field

State

EngineerDenver
Colo

Dear
Sir
I

hereby
submit
my

Annual
Report
as

Irrigation

Engineer
Division
No
3

The

Annual
Reports
of

the

several

Water

ConZmissioners
and

tabulations
for

the

entire

Division

during
the

Irrigation
season
of

1014

There
has

been
no

extreme
high

water
during
the

season
just

closed
on

any
of

the

streams
but
a

very
even
flow

during
the

Ivhole

season
There
has

only
been
1

very
few

small

ditches
closed

down
and

only
for
a

few

days
at

that
tlis
was

because
the

Water

Commissioner
being
a

new
Iran
did
not

understand
how

tohandle
the

District

The

Vallev
has
had
one
of

the

most

prosperous
seasonslahat

I

have
seen
for

many
years
The

farmers
have
had
all

the

water

that
they

could
use

and

some
to

spare

The

crops

throughout
the

valley
were
extra
good

There
was
feed

enough
raised
to

fatten

thousands
of

cattle

sheep
and

hogs

In

District
No
20

there
are

now

about
six

Reservoirs
com

pleted
which
will

furnish
all

the

water
that

they
will

need
for

all

time
to

come

The

farluers
in

the

District
are

very

prosperous
they

are

building
themselves
solve
of

the

finest
homes
that
can
be

seen

in

any
part
of

the

country

In

District
No
21

there
are

two

Reservoirs
which
have
done
t

good

service
dui

ing
the

season
just

closed
The

people
in

this

District
have
put
in

crops
a

great

amount
of
n

land
this

year

and

bave
had

good

crops
As

this
is

about
the

oldest
settled

portion
of

the

valley
the

farms
are
in

better

condition
than

any

otl

erpart
of

the

Valley

thatTknow
about

There
was

some

trouble
about
water
in

this

District
in

the

early
part
of

the

season
the

reason
for

this
ivas
that
the

Water

Commissioner
was
a

new
man

District
I

No
22

had
all

the

water
that

they

could
use

and

the

crops
were
extra
good
so

everybody
was

Happy
The

farmers

in

this

District
are

building
a

great
many

silos

which
will

inake

them
all

rich
in
a

few

years

District
No

211

which
is

in

the

Soiitheastern
part
of

the

Vallev
has
one
of

the

finest

reservoirs
in

the

State
if

not
one
of

the

lbest
It

is

called
the

Sanchez
Reservoir

and
was

built
by

the

Costilla
Estate
and

Developing
Company
it

covers
some
of

the

finest
land
in

the

State

They
have
had

plenty
of

water
for

all

purposes
and

some
to

spare
They
have

stored
a

great
deal

of

water
the

Reservoir
has
a

capacity
of

104
000

acre
fe6t

District
No
25

is
a

small

District
Uut
is

very

prosperous

ess
of

the

District

STATL

ENGINL
ER

COLORADO

The

fariners
are

doing
a

great
deaf

ofAmprovement

District
o

26
is

looked
after
Uy

Coniniissioner
Alex

Rnssellkict
ki

v

aa

S

I

r

Orl

rtiflfi

W

eLtthis

cr
cr

MKUJ

7UULVU
LO

gamer
CrOl

reports
early
in

the

season
I

think
that
their

reports
would

show

at

least
one

fourth
more
crops
in

the

valley

Respectfully
submitted

Signed

FREDEItICP
j

S

VANSON

Irrigation
Division
Engineer
Division
No



IRRIGATION DIVISION NO 3
d4A

RESERVOIR REPORT 1914

gc

Source of 8u 1
x Name of Reservoir Name of Owner Location Pay

u

e oz

Y

k

Bmtn Mane Rio Grmde R A D Co Miveral avd Hivdal Co e Clear Cc EvW 811 1 828 436 360 568 864 218 975 639 960 Rio Grmde 12 5 90 0 x 7 40 8 Hend Laid Rock

Rio Grevde Ban Luis Valley lit Diet
Rio Grande Farth 1187 2 320 823 881 46 837 281 37 889 761 Farmere Union 402 100 11 x15 30 6 Hmd Laid Rock

Crooked Cr Earth 162 121 995 026 No report No report Mid4od

20 Rod Canoe Loot Lakes Fieh d Co Him Co
4 x

3

10
1

o

oo

112 184 823 No report No re

o1

Line Canal

190 85

4

3 a 4

180 5 omrele

Ill
UDper and Lower Loot Lakes Last Imkee Fisheries Co H mdele Co Crookd Co Earth

Pmt M d d 0 3

3

Rook

130 080 000 0 Bav L 190 86 C

Ban Luis Vn11eY Sao Lure Res Co Rio Grande Co Beaver Cr Earth 100

250 000000 100000000 0 T

22 Cove Lake H H Sordm Paorb Va11eY Bm Antonio avd Covalae Rook 800

9evobea San Luis P A W Co
Culabre end Trite Eartb 3151 21 4 493 454 005 274 088 000 711 319 000 Culebra

6

ad
6

1410 125 8 x 12 8 250

17
Rook

Esatdale No I Bav Luu P W Co
Culebra River Earth 330 180 975 000 28 926 000 30 000 000 Lstamis 6 avd fi 1733 25 3 5 x 5 26 100 7 Rao

Oulebca and Coe Rlla Earth 357 132 468 000 65 340 000 37 000 OOD Lateral 4 3b00 2b 3 x 4 6 100 7 Rock

24 Eaetdale No 2 fim Lai P d W Co

O

40 5 3 x 4 5 50 5 k

Bm Luis P W Co
Culebra Eueh 288 3 119 631 887 8 700 000 I 12 260 000 Laleraie 7 aad 8 2900

Mesita

Salem Delfim 6alerr
Rito Beoo Cr 19 8 341451 5 0011 000 1 000 000 Direct

0 100 10 ock

Le Jars Terrace Img Diet
La Jare Riv Earth 1241

90

812 301428 346 480 000 261 300 000 Terrace Irt Dik 1230 40

21 Alnmaea Riv
348

x

Tertece brig Diet
480 000

Total

8031 60 10 2M 008A29 1 573 904 447 2 414 818 717

1 aeatisfnclory

04 3
IRRIGATION DIVISION NO 3

DITCH REPORT 1914

gg
CROPS IRRIGATED ROM CANALS IN ACRES

C

COST DOLLARS

z

x
6 S Cdc P g2 6g f z

w

F
20 268 4800 429 l 1880 447 680 23076 122173 101161fi 2 139 8237 Ib 11135 35000 3W 287 14 Afi0 4017 25 839

1207
7530 2707 530

21 88 1702 333 6 3 1069 67 525 2670
I

23054
I

18383

167 290 I 17510 85 730 5575 2740 526

22 103 4019 215 98

4 18

491 3902 30100

38463 07
1 32 Ib 299

24 84 1682 81 151 114 18 590 828 4801 463 5

l89 19 000 500

188 62 714

I
690 17237 1471 4 0 B

25 50 396 159 B3

4 30
291 31 638 375

26 204 572 108 92 410 38 672 2636 27480 1191 5
510 355

3 29
2 1002 i 0026

27 87 149 25 B9 102 883b 302 3782 842 2ri

L36 49 290

Totals 931 13470 1348 I 707 3689 719368 I 34100 229 227 162627 1e 5 SB j 9802 16 37789 30002 510 016 43 742 7807 27 094
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M0

trose
ColoY
Nov
30

1913

State

EngineerDenver

Colorado

Dear
Sir

In

submitting
my

annual
report
for

the

fiscal

year

ending
with
this

date
I

shall

comply
as

fully
as

possible

with
the

statutes
governing
the

salve

which
reads
as

follows

The

reports
filed
with
the

State

Engineer
shall

include
all

correspondence
for
the

season
on
all

business
and

official
acts
for

the

season
last
past

and

shall

include
the

reports
of

the

water

cominissioners
as

hereinafter
defined
and

other
data
and

informa

tion
By
an

Act
of

the

Eighteen
tlr

General
Assembly
the

office
of

this

division
was

located
in

Montrose
and
a

portion
of

than
act

reads
as

follows
The

Secretary
of

State
shall

provide
a

suitable
officefor

each

Division
Engineer
and

shall

supply
hini
with

suitable
fL

rni

ture
and

office

equipment
for
the

proper

transaction
of

the

busi

ness
and

preservation
of

therecords
of

the

irrigation
division

L

11
p

469

Sec
1

After
the

above
section
went
into

effect
I

made

repeated
ef

forts
to

have
the

Secretary
of

State

comply
with
the

law
by

4ur

nishing
an

office
for

this

division
so

that
the

office

might
be

moved
from
Delta
to

Montrose
as

the

law

required
How
suc

cessful
I

was
in

getting
the

Secretary
of

State
to

carry
out
the

provision
of

the

lazy
so

far
as

this

division
is

concerned
is

shown

by

the

following
letter
which
I

received
from
him

State
of

Colorado

Office
of

Secretary
of

SState

Denver
Colo
Nov
13

1912

Hon
H

C

Getty
Division
Engineer
District
No
4

Delta

Colorado

Dear
Sir

I

am

informed
by

Mr

Monell
Coulity
Clerk
of

Montrose
County
that
you

requested
him
to

speak
to

me

about

furnishing
you
an

office
as

division
engineer
under
tl
e

statutes

creating
the

office
of

Division
Engineer

be

done

STATE

ENGINEER
COLORADO

107

On

June
first
of

this
year
the

ofhce

equipment
which
the

state

did

not

furnish
was

moved
from
Delta
to

Montrose
and
the
of

lice

has

been

maintained
not
as

provided
in

the

above

statute

but

from
my

expense
fund

This

division
comprises
a

large

extent
of

territory
and

each

year
some

important
irrigation

project
is

completed
and

thereby
r

the

work
of

the

engineer
of

this

division
is

extended

This

season
I

travelled
six

thousand
five

hundred
miles
u

the

discharge
of

my

official
duties
and
the

amount
allowed
for

expenses
500
00
is

inadequate
to

meet
office

expenses
railroad

fare

livery
hire

hotel
bills
etc
I

therefore
recommend
thdt
an

appropriation
be

made
by

the

next

General
Assembly
for

the

proper

maintenance
of

his

office

Through
an

appropriation
of

one

hundred
fifty

dollars
made

by

the

Nineteenth
General

Assembly
this

office
was

equipped

with
a

desk

typewriter
etc

The

season
of

1013
was
the

driest
in

this
part
of

the

state

that
we

have

known
for

many
years
yet

crops
were
good
A

bountiful
harvest
and
fair

prices
added
not
a

little
to

the

pros

perity
of

this

section

So

low
did
the

Gunnison
River
get

that

when
the

Gunnison

tunnel
was

diverting
six

hundred
second
feet
of
r

water
a

tirnvc



105

SI

VENTEI
NTII
IiI1

ATNLT
REPORT

District
No

40

Commissioner
Charles
11

Luellen
Eckert

District
No
30

Cornrnissioner
V

7

Tyner

Durango
Colo

Amount

appropriated
second
feet

272
4

Capacity
of

ditches
second
feet

223

Length
of

ditches
miles

559

Average
No

days
water
was
used

i

60

Average
daily

amount
of

water
used

second
feet

W

67

No

acre
feet

water
used

7393

No

acres
can
be

irrigated

11020

Alfalfa

r

2170
acres

Cereals

4195
acres

Potatoes

96

acres

Other
crops

r

135

acres

Total

irrigated

6500
acres

Duty
of

water
in

acre
feet
per

acre

C

1

16

Spent
for

repairs

14800

Spent
for

improvements

1100

District
Nos
34

Commissioner
H

M

Barber
Mancos
Colo

Amount

appropriated
second
feet

1432

Length
of

canals
miles

144

Length
lof

laterals
miles

I

I

200

Average
No

days
water
was
used

81

Average
daily

amount
used

second
feet

I

183

Total
No

acres
can
be

irrigated

82031

Alfalfa

2759

Natural
grasses
1

i

1357

Corea
s

2505

Orchards
0

99

Potatoes

I

149

Sugar
beets

r

Other
crops

60

Total
acres

irrigated

6943

No

acre
feet

water
used

29640

Duty
of

water
acre
feet

42
per

acre

X

Spent
for

maintenance

2361

STATE
E

NOUN
IER

COLORADO
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District
No

40

Commissioner
Charles
11

Luellen
Eckert

Colo

This

report
is

notorious
for
its

neatness

completeness
and

excellency
It

is

by

far

the

best

report
ever

received
by

this

oiiiceAmount

appropriated
second
feet

509

Qapacity
of

ditches
second
feet

1295

Length
of

ditches
miles
1

c

409

First
day

water
was

used

April
7

Last
day

water
was
used
Sept

Average
Nor
days
used

stream

100

Average
No

days
used

reservoir

60

Cu

Ft

water
used
from

reservoir

1

317
854
896

Average
daily

amount
used
for

season
second
feet

550

No

acre
feet
used
for

season

139
341

No

acres
that
can
be

irrigated

72

403

Alfalfa
r

21791
acres

Natural
grasses

1878
acres

r

Cereals

6711
acres

Orchards

r

11485
acres

i

Market
gardens

196

acres

Potatoes

1285
acres

Sugar
beets

393

acres

Other
crops

820

acres

Total

irrigated

44459
acres

Duty
of

water
acre
feet

3

per
acre

Spent
for

saperintendiug

2900

Spent
for

repairs

3319
50

Spent
for

improvements

2573

Total
spent

8792
50

District
No
41

Commissioner
A

J

Baxter

Montrose
Colo

Amount

appropriated
this

rdistrict

716

sec
ft

Amount

appropriated
district
62

1360
sec
ft

Capacity
of

canals

1590
see
ft

Length
of

canals
miles

378

Length
of

laterals
miles

256

First
day

water
used

March
150

Last
day

water
used
Nov
10th

vl
3
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verage
No

days
water
was
used

240

verage
daily

amount
used
see
ft

S0o
5

fo

acre
feet

water
used

332640

Total

irrigated

56934
acre

STATE
EN
G

INEER

COLORADO

111

A

for

superintending

1431

Expended
for

repairs
Y

3710

Expended
for

575

Total

5716

District
No

60

Commissioner
H

C

Drowning
Norwood

ColoAmount

appropriated

168
2

see
ft

Average
amount
carried

from

stream

100

sec
ft

Average
amount

carried
from

reservoir

20
5

sec
ft

Average
daily

amount
used

t

97

see
ft

Amount
used
from

reservoir

a

95

000
000

Cu

ft

Acre
feet
used
for

season
r

13

625

No

acres
can
be

irrigated

65

400

Alfalfa

3820
acres

Cereals

4953
acres

Orchards

I

351

acres

Market
gardens

s

283

acres

Potatoes

a

i

186

acres

Corn

245

acres

Barley

890

acres

Timothy

2732
acres

Pasture

2330
acres

Total

irrigated

177
89

acres

Duty
of

water
in

acre
feet
per

acre

8

Superintending

2600

Repairs

2076

Expenditures
I

ImBrovementa

3800

Total

8475

District
NO

61

Commissioner
Lorenzo
Walters
Paradox

ColoAmount

appropriated

16

53

see
ft

From
Utah
from
10
to

50

second
feet

Capacity
of

ditches

C

68

see
it

Length
of

ditchea

23

miles

First
day

used

April
25

Last
day

used

November
2

Avergge
daily

amount
used

1

22

i6

see
ft
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No

acre
feet

used

a

5056

acre
ft

No

acres
can

irrigate

4000

acres

Alfalfa

885

acres

Natural
grass

I

I

74

acres

Cercais

602

acres

Orchards

41

acres

Potato
es

12
5

acres

Other
crops

40
5

acres

Total

irrigated

1654

acres

Duty
of

water
in

acre
feet
per

acre

3

Cost
of

operating

648

Improvements

225

Superintending

372

Total

1245

District
NO
62

Commissioner
W

C

Brower

Cimarron

ColoAmount

appropriated

100

sec
ft

Capacity
ditches

137

sec
ft

Length
of

ditches

51

miles

No

acres
can
be

irrigated

7425

acres

Appropriated
but
used
in

District
41

t

1360

sec
ft

Alfalfa
and

timothy
t

848

acres

Natural
lgraeses

770

acres

Cereals

167

acres

Potatoes

r

23

acres

Pasture

C

88

acres

Timothy

104

acres

Total

irrigated

1

i

2000

acres

c

Cost
of

superintending

1300

District
oo

65

Commissioner
John
W

Afivrtiu

Ridgway

ColoAmount

appropriated

586
6

sec
ft

No

acres
can

beirrigated

2885

acres

Alfalfa

3133

acres

Natural
grass

E

226fl

sexes



price

receiv4for
apples
was
far

below
the

average
though
the

duality
was

never
better

Many
of

the

apple

growers
shipped

their

entire
crop
in

bulk
and
as
a

result

realized
better
po

rfits

than
did

those
who

packed
their

apples

SOiIIE

NEEDS
OP

THE

DIVIS19N
i

If

seventy
five
per

cent
of

the

farmers
could
grow
as

good

crops
and

farm
as

well
as

the

other

twenty
five
per

cent
are

now

doing
there
would
be

no

talk
or

failures
or

doubt
as
to

meeting

water

assessments
charges
for

advertising
needed
to

bring
every

acre
of

this

fertile
valley

under

cultivation

More

teaching
of

agriculture
and

domestic
science
courses
in

schools
is

needed
in

order
to

interest
the

young
people
in

farming

and
the

promotion
of

good
crops
and

good
stock

More
sugar

factories
would
add

greatly
to

1ts

prosperity
as

there
are

large

returns
from
the

raising
of

beets
A

large
indi

rect

return
from
the

feeding
of

beet
pulp
to

stock
and
a

large

return
of

money
to

the

community
thru
this

pay
roll

Starch

factories
vinegar

plants

evaporating
plants
etc

are

badly
needed
to

work
up

portions
of

the

crops

during
years
of

large
yields
and
to

work
up

those

grades
of

produce
not

suitable

or

profitable
for

shipment
out
of

the

valleys
and

which
are

now

going
to

waste

These

industries
would
tend
to

keep
up

prices

especially
during
years
of

large
crops

Packing
plants
for

handling
the

pork
and

poultry
raised
in

the

valleys
would

greatly
increase
the

possibilities
of

profitable

hog
and

chicken
raising

An

thing
badly

needed

especially
in

the

Uncompahgre

Valley
is

some

uniform
system
of

drainage
Last

season
about

six

acre
feet
of

water
were
used
for

every
acre
of

crops
grown

The

same
is

true
of

this

season
The

duty
of

water
in

the

valley

should
be

greater
as

the

farms
are

using

entirely
too

much

water
Even
if

extreme
caption
is

practiced
in

the
use
of

waiver

yet

there
will
be

necessary
some

extensive
drainage
system

About
four
years
ago

The

E11idtt
Meaker

Drainage
Company

began

operation
in

the

valley
They
are

experts
in

their
line
and

have
done

incalculable
service
in

the

way
of

the

drainage
Mr

Herman
Elliott

President
of

the

Company
was

formerly
Drain

age

expert
of

the
U

S

Department
of

Agriculture

UNCOMPAHGRPI
VALLEY

PROJECTS
COLORADO

The

Uncompahgre
Valley

Project
consists
of

ten

principal

divisions
as

follows
The

Gunnison
Tunnel
which
Airings
the

STATE

ENGINEER
COLORAD0

115

LOntzeIihizer
canal
find
the

y

followingg

canal

Systems
which
di

vert
or

will

divert
waster

from
the

Uncompahgre
river
to

irrigate

approximately
the

acreage
shown

Loutzenhizer
canal

system
I

11

200

acres

i

Selig
canal

system

22

400

East

canal

system

22

000

Garnet
Mesa

4A0

West
canal

system

7

200

Montrose
Delta
system

33

000

Ironstone
or

California
system

N

000

making
a

total
of

approximately
140
000

acres
of

land
to

be

irri

gated
of

which
30

000

acres
was

under

cultivation
and
80

000

under
ditches
before
the
U

S

R

S

began
work

In

addition
to

the

above
there
is

contemplated
a

reservoir

at

Taylor
Park
for
the

purpose
of

maintaining
the

flow
of

water

in

the

Gunnison
river

sufficient
to

supply
the

needs
of

the

project

STATUS
OP

WORK

The

Gunnison
Tunnel
is

completed
except
for

the

concrete

lining
of

about
15

000

feet
of

side

walls
and

arch

where
tunnel

is

thru
solid
rock

The

completion
of

this

lining
will
not
be

necessary
until
the

full

capacity
is

needed

Experiments
wer
e

js

made
this

summer
to

determine
the

true

capacity
of

the

Gunnison

Tunnel

Collapsible
shutters
will
be

required
on

the

diversion

weir
and
a

few

changes
in

the

tunnel

diversion
gates

before
they

6

will
be

completed
The

South
canal

system
is

complete
except
for

permanent

outlet
works
to

replace
the

present
wooden
structure
where
the

water

empties
into
the

Uncompahgre
river
The

iwooden
flume

of

full

capacity
in

place
of

the

present

temporary
flume
across

the

arroya
near

tunnel
No
5

and
a

few

short

laterals
tap

boxes
weirs
etc

which
will

have
to

be

built

x

The

Loutzenhizer
canal

system
is

practically
complete
ex

cept
for
a

few

short

laterals
and
a

number
of

tap

boxes
etc

necessary
td

supply
water
to

new

lands

Maurice
A

Wogan
of

Denver

Colorado
has
a

contract
for

seven
and
one
Half

miles
of

the

Selig
canal
and
a

portion
of

the

lateral
systems
The

important
structures
are

being
built
by

u

the

Government
This

canal

system
will
he

finished
in

time
for

i

the

1915

irrigation
season
except
for
the

Peach
Valley

lateral

About
one
half
of

the

lateral
system
and
the

principal
strue

tures
on

the

East
canal

system
were

completed
during
the

Year

t

Reynolds
Ely

Construction
Company
have
a

icontiaU
for

excavat

ing

twenty
eight
and
a

half

miles
of

lateral
systems
and
the

Pacific
Pipe
and

Tank

Company
for
8

600

feet
of

32

wood
stave

pipe

which
will

supply
water
to

Garnet
Mesa
This

work
will
l

practically
complete
the

system
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The

0arii

stem
was

transferred
to

the

Government
on

September
first

The

head
works

I

and

other

structure
s

are

being

replaced
and
the

canal
put
in

shape
for
the

nest

season

The

West
canal

system
is

complete
except
for
the

connec

tion
with
the

South
canal

which
will
be

built

during
the

coming

winterThe

Montrose
Delta
canal
is

complete
except
for
the
con

struction
of
a

few

laterals
and

completion
of

the

headgates
and

the

replacement
of

Several
flrunes
built

before
the

Government

took
the

system
over
and

enlarged
it

The

canal

system
is

unable

to

supply
all
of

the

land

under
it

with
water
on

account
of

the

fact
that

about
ninety

second
feet
of

water
is

being

delivered
to

lands
below
the

Ironstone
canal

When
the

Ironstone
canal
sys

ten
is

complete
this

water
can
be

used
on

high

lands
under
the

Montrose
Delta
system

No

work
has

been
done
on

the

California
or

Ironstone
system

except
for

surveys
and

investigations

No

work
has

been
done
on

the

Taylor
Park

reservoir
except

for

surveys
borings
and

studies
of

the

duty
of

water

EXPENTDITURES

The

expenditures
on

the

Project
to

October
1

1914
was

5693
103i00

ALL

OTNTENTS

The

Secretary
of

the

Interior
approved

allotments
for

the

year
1914
for

750
861
00

CROPS

The

season
was
a

very
good
one
for
the

growing
of

crops

The

principal
crops
grown
on

the

project
are

alfalfa

potatoes

wheat
oats

sugar
beets

apples
and

onions
The

total

acreage

cropped
this
year
is

approximately
35

000

acres
out
of

140
000

acres
in

the

project
and

the

crop

values
are

estimated
at

1

000
000
00

DUTY
OF

WATER

The

water
is

delivered
on
a

continuous
flow

basis
and

often

in

very
small
heads
with
the

result
that
the

duty
of

water
is

very

low

In

1908
3

17

acre
feet

were

delivered
per

acre
of

crops
in

1909
4

5

in

1910
6

25

in

1911
5

44

in

1912
4

81

in

1913

5

43

and
this
year

approximately
5

acre
feet

This
duty
may
be

greatly

increased
in

the

future
by

delivering
tare

water
on

ail

acre

foot

basis
and
in

larger
heads

STATE

nNG7NBER
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STATEMENT
OF

THE

IRRIGATION
SYSTEM
AND
V

ORKS

OR

THE

PARADOX
VALLEY

IRRIGATION
LAND
AND

DEVELOPI
ENT

COMPANY
WEST

PARADOX

VALLEY

MONTROSE
COUNTY
COLO

West

Paradox
Valley
is

located
in

the

ivestern

extremity

of

Montrose
County

Colorado
bordered
on

the

West
by

the

Colorado
Utah
State
Iine
It
is

surrounded
by

precipitous
cliffs

verging
into
the
La

Salle

mountains
Which
leave
an

elevation
of

13

000

and

more
feet
It

is

sheltered
in

a

most

peculiar
and

marked
manner

being

completely
shut

I

in

ky

these
red

sandstone

barriers
with
the

exception
of

an

opening
about
four

miles
wide

on

the

south
east

The
Rio

Dolores
river

creates
East
and

West

Paradox
Valley
by

Butting
across
it

at
a

point
about
nine

miles

from
the

northwestern
extremity
This
river

comes
into
the
Val

ley

thra
a

canyon
abut
fifteen

hundred
feed
in

depth
and

goes

out

thru
a

similar
canyon

Paradox
Valley
is

a

great
fissure

which
has

gradually
filled
up

with
the

disintergrations
of

the

ages
from
its

lofty

surroundings
The
soil
is

a

deep
red

sandy

loam

varying
in

depth
from
five
to

seventy
five
feet

West

Paradox
Valley
has
an

irea
of

about

twenty
eight

square
miles
and

practically
the

entire
area
is

susceptible
of

culti

vation
and

irrigation
It

slopes
to

the

southeast
about
150

feet
s

to

the

mile

which
makes
it

impossible
to

utilize
the

Rio

Dolores

for

irrigation
purposes

The
La

Salle

Mountains
located
to

the

northwest
and
in

close

proximity
to

the

valley
affords
a

simple
solution
of

its

irrigation

problem
The

drainage
area
of
a

part
of

the

north
the

east

and
a

part
of

the

south
water
sheds
of

these

mountains
has

been

utilized
by

means
of

ditches
and
the

water

diverted
to

the

Para

dox

Water
Shed
front

whence
it

finds
its

way

through
natural

courses
to

West

Paradox
Valley

The

diversion
system
has
a

carrying
capacity
of

236

cubic

feet
per

second
of

time
and
is

practically
completed
with
they

exception
of

the

Taylor
Creep

Reeder
which
is

a

small
ditch

to

be

used
in

diverting
the

water
from

Taylor
Creek

This

company
also

owns
a

storage
system
which
when
cone

pleted
will

conserve
10

000

acre
feet
of

water
for

late

summer

and
fail
use

This

system
consists
of

two

reservoirs
the

Geyser

reservoir
and
the

Buckeye
reservoir

Tile

Geyser
dawn
was

built
duri

ng

the

summer
of

1908
to

a

height
of

40

feet

with
a

storage
Capacity
of

1500
acre
feet
It

failed
in

the

spring
of

1909

Linder
the

pressure
of

an

unusually

Heavy
runoff
This
dam

hasnot
been

rebuilt
It

was

constructed

by

the

ground
sluice
method
the

material
consisting
of
a

mixture

of

sand
and

clay

intermingled
with

a1arge

percentage
of

stone

and

gravel
The

material
etas

held
in

place
by

means
of
a

log

cribbing
our

the

down

stream
slope
and
was
left
to

find
its

own
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vide
on

the
top

and
its

failure
was

probably
dice
to

an

insuf

ficiency
of

material
and
a

lack
of

proper

precaution
in

estab

lishing
a

impervious
union

between
the

material
deposited
and

the

rock
faces
of

the

gorge

The

Buckeye
darn
is

being

constructed
by

the

hydraulic

method
The

completed
dam
will

contain
244
336

cubic
yards

of

material
A

hand

placed
rock
fill

has

been

carried
up
on

the

down

stream
slope
to

the

present
height
of

the

dam
viz

forty

feet
A

puddle
core
six

feet
in

width
has

been

carried
up

thru

the

center
of

the

dam
and
three
small

puddle
trenches
on

each

LLI

U

vi

Uvj1
11

Le

SUVell
leeL
m

ammeter
aI

hundred
and

forty
one
feet
in

length
vas

completed
in
1

has

developed
no

signs
of

weakness
The

reservoir
was
f

the

spring
of

1914
and
was
held
full

most
of

the

season

this

period
no

leakage
whatever
has

developed
The
n

used
is

one
half
rock

which
is

broken
up
in

the

borrow

means
of

dynamite
and

rock

hammers
This
is

placed
c

the
up

and

down

stream
faces
by

means
of

the

delivery
bi

uringter
ia1

is

byboth
es

to

W

b

w

tiuvu
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tll

1GlQllll
l

for
the

puddle
which

consists
of

sand
and

clay

mixed

together
as

depositedThere
has

been

expended
on

the

project
as

follows

Diversion
works

14

181
81

Geyser
dam

approximated
10

000
00

m

Bbckeye
da

104
444
74

Delivery
system

12

139
55

Total

expenditure

140
766
10

The

completed
project

contemplates
the

irrigation
of

13

000

acres
of

land

Under
the

facilities
now

available
we

can

irrigate

700
0

acres
At

present
time
less

than
one
half
that

acreage
is

being

irrigatedOwing
to

the

incomplete
state
of

our

delivery
system

during

the

season
of

1914
we

were

unable
to

Beep

accurate
record
of

the

water

delivered
through
the

various
ditches
we

however
kept
an

accurate
record
of

the

water

delivered
through
one

ditch
which

supplied
620

acres
of

irrigated
land

Part
of

this

land
is

new

being

farmed
for
the

first
time
and

part
is

old

cultivated
gland

partly
in

alfalfa
This

record
shows
the

dusty
ofa

water
on

the

a

bove

named
62

acres
d11

rino
11e

1T7toajii
ti

aP

cn

of

iof

I

i



IRRIGATION DIVISION NO 4
SUMMARY OF WATER COMMISSIONERS REPORTS

e B
4 8

d

z

BOPS IRRIGATED FROM CANALS IN ACRES COST DOLLARS

e e
tied a tzY

a @ RKMARKS

28
1111

1111
1111 I

1111

1111

1111
1111

1111

111130 272 31 223 70 JuIY 3 Seot 5 65 3 7 670927 11020 2175 4209 96 325 1805 6 4440 S 1100
1111

31
1111 1111

1111

32
1111

1111

1111

1111

1111
1111

33 81 95 77 6 31 u 20 Sept 30 190 3 2 13883 1455 10 30 30
84

1111

2 2 100 37 Very oreomplete

M

40
1111

1111 1111

1111

111141 j 71 8 1890 878 268 Mah 15 Nov 0 240 Q1 8 09 332640 98840 18965 400 14210 5570 4235 7620 4470 1470 57790 550 200 1216042 891 7 543 5 192 5 24 8 Apr 1 Oct 12 191 2 4 55425 13798 1 936 1506 2915 914 50 368 1111 185 20152 1431 370859 1295 IDcomViehr

00
1111

i

1111 111 1

1111 1111 1111 1111
1111

i

G
1 111

1 111
1111

02 I
11 11 11 11

7425 848 77C i 167
1111 23

1111 88 IN 7020
1111

1111 1111

I
1111

111 1111 1111 1111 1111

111168
1111

1111

1111 1111

1111

1111 1111 1111

1111 1111

1111 1111 1111 1111
1111

1914 1111 1111

1111

33 18 469 1145 154 June 29 Sept 23 44 124 616 13530 51C0 600 62M 160 530 1030 240 13950 480 525 60084 244 5 339 6 x180 106 8 May 1 Sept 10 108 225 34864 14295 3852 1711 2593 78 5 12 75 132
1111 9 75 4 4 7888 75 4800109040 148 630 1380 407 817 Moh 1 Oct 1 118 1537 120818 248119 22169 1627 6961 15085 327 1908 925 836 2 5 495 18 10900 1211 414041 700 1717 831 186 Moh 1 Nov 16 237 736 5 332518 857M 10660 350 12280 5425 10600 7710 3590 1550 6 51655 1300 382042 70 356 24 465 102 25 1 1 4 Met 1 Pet 5 56 147 14 23217 71 15711 8378 5 1062 2020 G12 26 583 5 2 78

59 No report
1111 2965 5 1 50 2052 1000 1111

7
1111 1

1111
1111 1111

GO BO 161 71 S
1111 90 6959 4365 4582 435 556 330

1111

90
1111

1111

1111

1111

1111

1111

17217 4488 6547 3000BI 30 28 88 117 1 40 5 ppr 23 Sept 30 106 34 3 8341 10470 1814 194 882 54 8 28 93 3173 IO1fi 50 725 ft0fit 64

report

404 46 1 7g 5 MaY 1 Nov 18 84 4909 134

1111

1111 6902
11 11 1111

83 No report 1111 y 1111 1111 1111
1111

1111

1111

1111 6498 1111
1111

1111

1111

1111 1111 1111 1111 1111 1111
1111

1111 1111
1111

1111 50

101 502 59 5 218 75 1111 May 1 Oct 30 140 28915 2897 1638 3213 123 57 229 Mixed hop62 27 789 16203 2016 4508 50 386 5080 No lepod
1 1 1 1

1111 1111
1111

1111 1111
1111 I

No Coounieeionere for 7 ietriob Nae 80 31 32 59 63 89

i i



STATE

ENGINEEIt
COLORADO

CONCLUSION

necessity
of
a

change
in

our

laws

relating
to

the

rnanner
of

pointing
and

paying
water

cominissioners

The

reports
of

tile

water

commissioners
are

not

what
Al

should
be
as

they
are
not

reported
for
the

entire

districts
but

The

report
of

the

comnlissloner
of

District
33
is

eighteen
ditches
The

report
of

the

commissioner
of

Di

Js

the

most

complete
one

received
yet
it

does
not

include

uison

Valley
where
the

comiissioner
is

seldom
if

ever

The

report
of

the

commissioner
of

District
42

does
not
in

Grand
Valley
If

the

commissioners
were
paid
by

the

were

assignable
by

Division
Engineers
to

different
distri

Whew
their

services
were
not

needed
in

one

district
th

be

sent
to

another
where

they
were

needed

District
No

four

counties
viz

Mesa

Delta

Gunnison
and

Montr

while
Mesh

and

Gunnison
at

present
have
no
I

necessitj

services
of
a

commissioner
in

the

territory
I

which
3S

in

trio
yet

whey
are

compelled
under
the

law
and

court
c

to

pay
an

equal

amount
with

Delta
and

Montrose
court

District
62

which
is

in

Montrose
Gunnison
and

counties
Hinsdale

County
is

unnvilling
and

unable
to
F

Third
of

the

expense
of

the

water

commissioner
hence

IRRTC
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N

x
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t
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necessity
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change
in
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laws

relating
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the

rnanner
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tile

water
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are
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the
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of
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is
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complete
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not
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ever
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not
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Grand
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paid
by

the
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by
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different
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in
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Delta
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and

Montr
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and

Gunnison
at

present
have
no
I

necessitj

services
of
a
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in

the

territory
I

which
3S

in

trio
yet

whey
are

compelled
under
the

law
and

court
c

to

pay
an

equal

amount
with

Delta
and

Montrose
court

District
62

which
is

in

Montrose
Gunnison
and

counties
Hinsdale

County
is

unnvilling
and

unable
to
F

Third
of

the

expense
of

the

water

commissioner
hence
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REPORT

Glenwood
Springs
Colorado
Nov
26

1913

Hon

John
1J

Field

State

EngineerDenver

Colorado

Dear
Sir

I

I

herewith
submit

Iny

annual
report
for

the

year

of

1913The

season
was

unusually
late
dry

and

cold
in

the

spring

with

occasiouil
rain
and

snow

storms
and
a

subnormal
supply

of

snow
at

the

head
of

the

main

sources
of

irrigation
causing

shortage
of

water
in
a

majority
of

Districts
within
this

Division

Ho

vvever

considering
this

defect
the

irrigators
seemed
to

Lave

either

economized
from

prudence
or

they
were

satisfied
with

the

short

supply
for

other

reasons
The

crops
diet
not

suffer
as

much
as

was

perhaps

anticipated
and

price
for

produce
coulpen

sated
in

most

instances
for

limited

quantities

A

complaint
by

sonic

associated
ditch

owners
on

Roan
Creek

District
No
70

was

adjusted
by

the

Water

Commissioners
pre

venting
the

threatened
litigation

A

case
in

District
No

37

where
the

Coininissioner
mis
in

teI

preted
my

instructions
yin

an

instance
in

which
an

irrigator

failed
to

provide
first
the

ditch
itself

which
was

particularly

described
in

the

decree
by

courses
and

bearings
and
by

reference

to

artificial

monuments
like
a

road
and
a

house

second
measur

ing

devices
at

points
where
the

alleged
ditch

which
is

really
troth

ing
bunt
a

sharp

depression
in

the

natural
ground

empties
into

and

comes
out
of
a

gulch
was
also

amicably
adjusted
by

me

In

the

same

District
the

owner
of
a

power
plant
situate
at

the

month
of

Gypsum
Creek
which
lie

first

endeavored
to

sup
y

from
the
I

agle

River
a

rank
faiju
e

and

later
on

froln

Gypsuuu

Creek

complained
to

ne

that
the

irrigators
on

that
Creel
used

water
to

excess
and
to

his

detriment
the

investigations
made

by

the

Water

Commissioner
slid
not

satisfy
him

and
I

then
meas

ured

every
single
ditch

along
that

creek
and

found
indeed
an

excess
of
3

5

c

s

f

which
had
been

applied
on

lands
not

described

in

decrees
for

from
three
to

twenty
eiglA
years
prior
to

the
con

struction
of

the

power
plant

Altho
the

plant
it

was
not

decreed
the

owner

insisted

that
he

yas

entitled
to

the

necesswry
quantity
of

water
1

6

run

it

anyhow
and
not

satisfied
with
m
a

conc

lusioil
he

aid
the

mat

ter

before
the

Governor
and

before
your

office

I

have
not

heard
from

either
of

the

instances
he

appealed

to

and
I

would
not

mention
the

ease
at

all

if1t
had
not
re

salted
in

the

appoii
itinent
of
a

new

Water
Co

uninissioner
of

that

District
as

the

attorney
for
the
Q

ner
of

the

plant

expressed

himself
to

me

the

refusal
of

the

Commissioner
to

lint

down

ed

suipply

resuilting
in

Cimmerean
darkness
in

the

Town
of

ale

started
an

agitation
for
the

emm
al

of

the

unaccomwno

Ling

eater

Commissioner
This

Uewng

accomplished
an

en

be

ENGINEER
COLORADO

121

tire
new

power
plant
was

built
above
the

intake
of

the

last
int

portant
ditch

upstream
a

transmission
line

vas
co

nstructed

light
shone
over

Jagie
and

peace
was

restored

Wltether
the

interests
and

effectiveness
of

the

irrigation
service
n

as

increased

in

this

instance
remains
to

be

seen

The

attempt
by

an

irrigator
in

the

same

District
to

use
his

fiill
I

decreed
supply
on

the

sinalle
r

part
of

his

land

dfuring
the

rutting
and

gathering
of

crops
on

the

larger
balance
was

quickly

stopped
over
his

strenuous
objections
to

wit

that
he

had
awi
ab

solute
right
to

his

full

decreed
priority
at

all

times

whether
or

not

used
in

the

decreed

proportion
of
1

e

s

f

to

50

acres
and

that
it

took
him

from
four
to

five

days
to

run
one

foot
over

fifty

acresI

mention
this
fact

because
the

irrigator
in

this
case

backed

his

contention
by

the

fact
that
he

had

been
a

Deputy
Water
Com

missioner
for

four
years
and

knew
all

about
the
lam

affecting
his

case
I

have

observed
on

numerous
occasions
that
the

figure
in

the

decree

standing
for

the

adjudicated
quantity
is

to

the

irrigator

like

unto
the
law
of

the

lledes

vitliout
any

further
reference
to

statutes
general

provisions
of

the

irrigation
laws

proportion
of

quantity
to

area
even
as

laid

down
in

the

decree

Such
an

interpretation
was
also

placed
in

the

case
of
a

sup

ply
out
of

an

associated
ditch
on

Canon
Creek
in

District
No
39

where
one
of

the

part

owners
insisted
that
1

4

c

s

f

being
his

absolute
priority

was
to

be

applied
on

forty
acres

He

load

been
so

advised
by

his

attorney
and
he

added
that
he

was
de

gnainted
with
a

high
State
offi
cer

The
lo

11g

drawn
out

case
of

the

Rifle
Creek

Irrigators
Asso

ciation
vs

The

llesa
Verde
Land
and

Canal
Co

ended
in

an
in

junction
against
the

latter
This
case
was

under

advisemeritand

was

heard
before
your

predecessor
in

office
who

overruled
by
in

struction
to

the

Water

Commissioner
of

District
No

39

with

respect
to

exchange
of

supply
effected
by

pumping
rater
from
the

Grand
River
into
Rifle

Creek
above
the

headgate
of

the

Pioneer

Ditch
the

oldest

priority
on

that

Creek
and

locally
the

last

ditch

down

stream
Rifle

Creek
is
a

compensating
streann
and
this
fact

enabled

us
to

supply
out
of
a

visible
flow
of

33
c

s

f

at

the

junction
of

its

forks
a

quantity
of
49
c

s

f

to

the

ditebes
between
the

head

Sates
of

the

above

Company
s

and
the

Pioneer
Ditch

respectively

a

distance
of

about
nine

miles
Ou

July
30th
1913
I

pleasured

the

Creek
at

its

month
and

found
over
7

c

s

f

flowing
into
the

Grand
River
and

within
forty

minutes

thereafter
I

measured

Rifle

Creek
21

miles
above
the

Mouth
and

found
a

flow
of

34c
s

f

Considering
these
facts
it

appeared
that
the

exchange
of

sup

ply

above

referred
to

jinpoverished
the

flow
of

the

Creek
for
the

distance
above

mentioned
and
the

direct
supply
to

the

Company
s

Ditch
from
the

Creek
in

exchange
for

the

Rater

pimped
below



122

SF

vENTDDNTII
BIENNIAL
ILZ
i

ORT

for

the

Pioneer
Ditch
was
i

Liade
the

basis
for
a

petition
by

the

Irrigators
Association
for
au

injunction
against
the

Mesa
Verde

Land
an

Canal

Company

After
a

trial

lasting

eighteen
days
this

injunction
was

granted
and

made

permanent
by

the

District
Court
tinder
the

rifling
of

the

State

Supreme
Court
of

1902
in

the

case
of

The

New

Cache
U

Poudre
Irr
Co
vs

Water
Sup

and

Stor
Co

29

Colo
469
68
P

781

This

judgment
upholds

my

first

instruction
of

1911
to

the

Water

Cominissioner
I

desire
to

again

recommend
a

change
in

the

prey

ent

mode
of

appointing
Water

Commissioners

At

present
the

choice
of

this

official

depends
not
so

much
on

his

qualifications
which
should
be

knowledge
of

one
or

two

simple
methods
of

measuring
water

goodJudgment
firmness
of

character

impartiality
and
a

good

physical

constitution
but
on

his

personal
influence
to

secure
the

largest
number
of

indorse

nnents
for
his

to

the

County

Commissioners
whose

recommendations
to

the

Governor
is

tantamount
to

appointment

a
I

procedure
which
is

in

many
cases

entirely

unsatisfactory
and

produces
appointees
who
lack
the

necessary

qualifications
for

their
office
and

tends
to

create
among
the

irrigators
a

contempt

for
the

irrigation
laws

I

and

lowers
the

standard
of

e

the

Irrigation

ServiceThe

Commissioner
Should

qualify
under
the

provisions
of

the

Civil

Service
Law

should
be

paid
a

living
wage
out
of

the

State

Treasury
direct
and

should
be

placed
under
the

control
of

the

Division
Engineer

It
is

also

desirable
that
the

succession
of

instances
should
be

observed
so

that

instruction
from
your
office
to

the

Water
Coin

niissioners
should
pass
thrli
the

office
of

the

Division
Engineers

Very

RespectfullySigned

THEODORE
ROSENBERGDivision

Engineer

s

v

Vnaraeter
of

slope

Eroteetion

auw
1913
ti

COM
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AL
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Glenwood
Springs
Colorado
December
2d

1914

Hon

John
E

Field

State

EngineerDenver

Colorado

Dear
Sir
I

herewith
submit

my

annual
report
for
the

year

1914
The

irrigation
season
was
late
on

account
of

copious
spring

rains
and
the

application
of

water
for

rirrigation
was

sparse
for

the

same

reason
during
June
and
in

some

Districts
and

along

some

capacious
creeks
during
part
of

July
also

The

abundance
of

water
caused

some

irrigators
really
more

grief
than
a

limited
supply

would
have
done

and
I

have

personal

knowledge
of

actual

shortage
of

crops

caused
by

over

irrigation

Iu

District
No
38

on

one

ranch
with
a

record
of

many
years

for

banner

production
the

potato
crop

on

over
100

acres
total

fell

short
over
50

per

cent

while
on
an

adjoining
place
the

crop

yielded
over
and

above

normal
the

comparative
figures

being

7

85

and
14
4

tons
per

acre
the

latter
result

being

attained
by

the

smallest
possible

quantity
of

water
used

while
the

reverse

was
the

case
in

the

forner
instance

In

District
No

37

on

Gypsum
Creek
this

distinction
was

more

prominently
observable
On

two

adjoining
pieces
of

oats

there
was

water

applied
seventy
two

hours
and

forty
two

days
of

water

respectively
The

yield
in

the

first
case
was
128

bushels

ill

Me

6eCU11U
GU

UUSIleM
VV

1111e
Ule

UVerZLge
reSMLS
LHrUOUL
1

Division
were

satisfactory
and

mostly
up
to

normal
and
abo

I

believe
that

more

economical
handling
of

water
would
h

raised
the

total
yield

Rotation
and

better

methods
in

judging
plant
food

study

soil
I

conditions
under
advice
of

the

State

Agricultural
Coll

experts
etc

have
in

some

instances
produced
narked
increa

while
others
where
the

water
was

hogged

continually
brouj

forth

subnormal
and

even

negligible
results

With
this

abundance
of

water
supply
it

was

strange
to
i

one

irrigator
ask
for
an

apportionment
over
and

above
deer

priority
on

the

grounds
of

private

agreement
defining

some

choate
rights

resulting
from
labor
and

antedating
the

dec

without
record
proof

however
Dis

started
aims
at

reversal
of

decree
dal

reasons
In

this
case
the

abgreemeni

appear
to

have
been

introduced
in
tl

as

the

decree
itself
is

silent
with
rei

A

case
of

unlawfLilly
raising
a

fens

No
39

A

mck
to

1884
f

ate

Distri

ary

and
the
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Water

Commissioner
to

file

direct

information
with
the

District

Attorney
with
the

result
first

mentioned

The

Commissioner
in

District
No
5S

served
notice
on
a

coal

company
to

stop

dumping
mine

waste
into
and

polluting
the

water
in

Oak

Creek
used
for

domestic
and

stock

watering
pur

poses
and
the

nuisance
was

abated

The

Deputy
District

Attorney
at

Steamboat
Springs
was

ready
to

proceed
against
the

offending
party
and
his

readiness

was

really
the

main
cause
of

the

abatement

A

perpetual
injunction
by

the

District
Court
was

granted

District
No
45

in

the

case

Grove
vs

Gant

where
the

latter

attempted
a

change
of

diversion
from
a

point

upstream
from
the

two

headgates
of

the

Grove

Ditclies
to
a

point

between
the

awo

headgates
The

petitioner
showed
that
the

attempted
diversion

would

damage
him

SiDCe
the

contemplated
ditch

would
absorb

and

divert
the

seepage
from
his

upper
ditch
and

from
the

creep

itself

which
runs

erratic
between
gravel
banks
and

which

seepage
had

been

previously
decreed
to

him

The

owners
of

the

Beaver
Creek
Grass
Mesa
Ditch

District

No
45

and
the

Irrigators
Association
on

Beaver
Creek

arrived

at
a

stipulated
agreement
tin
a

suit

before
the

District
Court

This

ditch
takes
part
of

the

natural
drainage
of

Leaver
Creek

and
its

owners
ale

now

permitted
to
do
so

under
their

decree
for

Dart
of

the

season
between
stated
dates
and
by

keeping
open
the

specified
overflow
device

between
other
dates

The

associated
owners
of

the

Home
Supply

Ditch

District

No
38

had

their

annual
day
in

Court
with

practically
the

same

result
as

before

The

irrigators
on

the

upper
part
of

the

ditch

neglect
to

repair
their

leaking
drainage

crossings
and

those
on

the

lower
end
of

the

ditch
are

periodically
short
of

water
The

Court

ordered
the

proper
reniedy

and

recommended
metal
flumes

to

be

placed
etc

before
the

commencement
of

the

nest

irrigation

seasonThe

recommendations
with

respect
to
a

change
in

the

mode

of

appointment
of
jl

Rter

Commissioners
contained
in

my

report

for

111913
are

hereby

repeated
A

bill
to

the

desired
effect
was

introduced
in

the

State4
Senate
Session
of

1911
but

later
on

withdrawn
mainly
on

accotnt
of

energetic
objections
published

by
a

former
State

Senator
on

the

grounds
that
the

City
and

County
of

Denver
would
have
to

bear
one

third
of

the

increased

taxes

resulting
from
the

appropriation
curried
by

the

conteul

plated
bill

whereas
as

he

claimed
Denver
was
not

affected
by

any

water
rights
The

recent
trials

hearings
and

investigations

affecting
the

Denver
water

supply
Have
since

disclosed
the

fact

that
in

the

Denver
supply

there
are

affected
several
dozen
of

water

right

decrees
and
it

would
semi
that
your
oilice
with

this

infor

125
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the

office
of

Water

Commissioner
more

effective
than
it

is

note

The

irrigation
industry
forming
b

far
the

most
im

important
asset

of

our

State

deserves
the

hest

treatment
at

the

bands
of

the

Legis

lature
and
it

should
be

urged
by

all

legitimate
means
to

create

1

laws
for

the

better

development
and

progress
of

and

protection

t

ha

Jo

this

industry
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candidates
Abe

proper

inducement
and

make

the

office
of

Water

Commissioner
more

effective
than
it

is

note

The

irrigation
industry
forming
b

far
the

most
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important
asset

of

our

State

deserves
the

hest

treatment
at

the

bands
of

the

Legis

lature
and
it

should
be

urged
by

all

legitimate
means
to

create

laws
for

the

better

development
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and

protection
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CHAPTER
VI

CARET
ACT

PROJECTS

There
is

in

the

State
of

Colorado
one

completed
and

success

ful

Carey
Act

project
which

deserve
special
mention
for
the

fact

that
itis
the

first
one
to

be

completed
and

there
is

quoted
herein

It

recent
report
from
the

Manager
of

the

project
which
sets

forth

concisely
but
in

some
detail
the

main
facts

concerning
the

project
namely
the

Two

Buttes
Project

The

reservoir
has
a

capacity
of

over
40

000

acre
feet
and
the

area

which
will
be

irrigated
is

nominall
23

0110

but

actually

about
20

000acres
of

first
class

irrigable
Ja

nd

The

main
canal
has
a

capacity
of

225

cubic
feet
per

second

Lateral
No
1

60

cubic
feet

Branch
A

70

cubic
feet

Lateral
To

2

125

cubic
feet

Branch
B

120

cubic
feet

Branch
C

50

cubic
feet

The

world
are

very
well

constructed
and

permanent
in

character
The

dam
is

of

earth
well

riprapped
and

well
con

structed
Rating

flumes
have
been

established
along
the

line
of

the

main
canal
and
a

good

system
of

control
in

the
use
of

the

water
has

been

established
The

inost

cordial

relations
exist

between
the

water
users
and
the

construction
comp
Luy

indeed

the

construction
coinpany

one

account
of
a

very

short

supply
of

water
since

completion
of

the

project
have

remitted
the

iuterest

payments
until
the

present
year

The

charge
for

water
is

35

per

acre

The

construction

company
through
its

agencies
has

established
a

bank

stores
and

built
a

small
town
on

the

project
and
it

now

troposes
to

pur

chase
high

grade
live

stock
and
to

advance
money
for

the
de

velopment
of

the

project

The

records
of

this

office
show
that
in

1912

something
over

16

000

acre
feet

were

stored
In

1913
only
a

little
over
3

000

acre
feet
but

during
1914
as

shown
by

the

report
of

the

Mana
erg

the

supply
was

some
510

000

acre
feet
of

which
40

000

acre
feet

ai
e

available
and

that

there

remains
a

sufficient
amount
of

water
for

next
year
s

crops
The

priucipal
difficulty

encountered

by

the

projectors
as

that

imniedi
ately
after
the

completion

of

the

dam

there
was
a

series
of

some
four
years
when
the
pre

cipitation
averaged

nearly
six

inches
below

normal
indeed
1911

is

the

first
year
of

normal
or

above

normal

precipitation
since

the

work
on

the

project
was

completed

t

G
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ENG1NEER
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In

another
chapter
is

given
a

discussion
of

run
off

from

watersheds
in

the

plains
region
and

those

interested
in

the
de

tails
of

this

project
or

otbers

similarly
Located
are

referred
toy

that

chapter
One

Carey
Act

project
has

been

cancelled
in

the

last
two

ears
and

otbers
have
been
allo
vecl
to

lapse

Those

reinaining

are

thought
to

have
merit

especially
ones

covering

comparatively

small
areas

Little
actual

construction
work
has

been
done
on

these
Carey
Act

projects
and
it

will

probably
be

some
time
be

fore
any

great

amount
of

work
is

done

Probably
not

until
after

better

business
and

eredit

conditions
obtain
and

until
after
the

European
Rrar
is

over
In

the

Meantime
this

office

proposes
to

make

further

investigations
on

its

own

initiative
and
to

take
an

active

interest
in

the

development
of

the

projects
even

though

the

state
may
let

contracts
to

other

parties
for

construction
and

development
and

may
not

itself

furnish
the

money

necessary

for

construction

Chicago

December
29

1914

Hon

John
E

Field

State

Engineer
Capitol

Building

Denver

Colorado

Dear
Sir

In

response
to

your

inquiry
relative
to

the

Two

13attes
roject
known

Officially
as

Colorado
Segregation
List
No

7

being
the

seventh

segregation
under
the

Carey
Act

seethed
by

the

State
of

Colorado
we

desire
to

report

follows

The

petition
for

the

segregation
was

filed
with
the

state

Board
of

Land

Commissioners
December
S

1905

Tliis

petition

was

favorably
acted
upon

by

the

Board
and
on

April
9

1909
a

contract
between
the

Stat
and
the

Depa
tment
of

the

Interior

was

executed
and
the

land

segregated
A

formal

contract
be

tween
the

State

SBoard
of

Land

Comluissioners
and
the

Two

Butt
es

Irrigation
and

Reservoir
Company
was

executed
June
12

1909

Construction
work
by

the

latter

coinpany
was

Commenced

shortly

thereafter
and
by

December
1

1910
the

entire

irrigation

wystem
was

completed
with
the

exception
of

the

facing
of

fhe

uam

wnlcu
was
ltua

1913
In

February
system
by

the
Sta

missioners
and
reps

in

all
its

details
si

ords
of

the

State
Iii

In

June
1914

all

entrvmen
on

thi

the

land

embraced
i

than
Jily
1

1915

the

reafter
until
fire

aminations
were
Inade
of
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The

quantity
of

water

impounded
during
the

year
as

noted

above
is

40

262

acre
feet
but

thisdoes
not

include
the

amount

lost

through
primary

absorption
in

the

reservoir
itself
Just

what
this

amount
is

we

have
no

meads
of

knowing
but

from

observation
taken
of

the

inflow
after
the

Gage

ceased
to

mark
a

rise
in

the

water
level
in

the

reservoir
we

would
Mace
this

amount

conservatively
at

10

000

acre
feet

and
in

all

probability

it

far

exceeded
it

The

present
water
level
in

the

reservoir
is
54

feet

and
our

available
supply

about
30

000

acre
feet

I

During

the

year
1

914
our

nieasnremelits
show
that
we

used
9

040

acre

feet
for

irrigation
running
the

water
for
29

days

However

owing
to

the

absorption
and

saturation
going

on
in

the

reservoir

all
the

time
as

well
as

evaporation
we

believe
that
not

over
one

half
of

this

amount
was

actually
run
in

the

canals
the

records

to

the

contrary

notwithstanding
and
this

estimate
of

4500
acre

feet

coincides
with
the

measurement
of

No
1

rating
crew

The

number
of

farmsunder
irrigation
is

slightly
over
21

of

the

total
Our

statistics
do

not

cover
exact

acreage
but
we

esti

mate
that

abort
3

000

acres
were

furnished
with

water
during

the

season
Of

this

land
9

96

acres
are

now

producing
alfalfa

There
are

about
750

acres
in

fall

wheat
at

the

present
time

The

acreage
under

irrigation
nest
year

should
be

not
less

than
5

000

acres
and

possibly
it

will
go
to

10

000

acres
For
this

purpose
we

have

plenty
of

water

available
and

doubtless
our

supply
will
be

sufficient
assuming
an

adin
uy

rate
of

development
for
the

next

three
years
even

though
we

should
have
an

extremely
dry

year

Otu

canal

system
has

given
us

no

trouble
whatever

during

the

year
and

there
have
been
no

breaks
or

leaks
or

undue
loss
of

water
We

have
had
a

little

trouble
with
our

sluice
gates
and

necessary
repairs
will

have
to

be

made
upon
these
gates
Alto

gether

however
the

system
ivay
be

said
to

be

in

perfect
working

order
and
we

believe
it

can
be
as

economically
operated
as

any

new

irrigation
system
in

the

country
Loss
due
to

seepage
in

the

canal
s

is

constantly
diminishing
and
we

have
been
able
to

deliver

approximately
50

of

the

amount
turned
out
of

the

lieadgate
to

the

farmer

Very
truly

yours

iJti

IRRI
TA
1

IO

11

RESERVOIR
COMPANY

TWO
BUTT

By

Signed
F

L

HARRIS
General
Manager

CHAPTER
VII

SEEPAGE

INVESTIGATIONS

An

aosointeiy
permanent
conClltlon
or

tie

stream
Is

not

necessary
because
if

the

measurements
are

made

propelfN

changes
in

stream
flow
are

taken
into

accolmt

If

the

measurements
are

properly
made
the

surface
inflow

is

taken
into

account
each

surface
streani

centering
the

river
Is

measured
as

well
as

each

diversion
from
the

river
To
be

sure

a

considerable
portion
of

tlle

surface
inflow
as
it

appears
at

the

river
is

really

seepage
which
enters
the

gulches
and

draws
and

if

it

is

desirable
to

have
the

total

return
seepage
each
of

these

gulches
draws
or

streams
can
be

investigated
independently

and

the

return
seepage
in

each

determined

While
the

ground
water
is

not

entirely
due
to

the

applica

tion
of

water
to

irrigate
lands
yet
we

know
that

before
irriga

tion
was

the

ground
water
1hflow
was
not

stfficient
to

keep
up

the

losses
from

evaliora
on
in

the

river
after
it

entered

the

plains
areas
and
e

know
also

that
the

quantity
from

sources

other
than

irrigation
are

small
and

hractical
y

negligible
so

that

if

there
is

any

error
in

the

seepage
i

neasurements
they
show
too

small
return
for

these
returi

waters
make

up

tile

deficiency
or

loss
and
in

addition
show
a

considerable
increase
in

the

flow
of

the

stream
where

formerly
there
was
an

actual
loss

The

accnr
icy
of

the

measurements
is

of

course
relative

rather
than

absolute
but
the

seepage

measurements
are

made

with
the

greatest
care
and
the

errors
are

I

largely

compensating

so

that

considering
the

return
seepage
on
a

stream
as
a

w
h

o1e

the

results
are

sufficiently
accurate
and

reliable
for
all

pme
ical

purposes
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out
the

year

Such
an

assumption
would
be

erroneous
in

some

cases
and
in

others
would
be

proper

Seepage

measurements

have
been
made
at

different
times
of

the

year
and

there
is

no

data

at

hand
that

either
proves
or

disproves
that
the

seepage
as

de

termined
is

not

approximately
the

same

throughout
the

year

Where
the

valley
is

broad
with

numerous
parallel
ditches
rea
cll

ing
as

much
as

ten

miles
from
the

river
as
is

the

case
in

the

Poudre
River
the

return
seepage
is

finite

constant
The

water

percolates
through
the

soil
at

the

rate
of

perhaps
a

mile
a

year

and
a

greatreservoir
exists

beneath
the

surface
which

discharges

its

water
into
the

water
courses
at
a

fairly

uniform
rate

Where

there
are

few

ditches
and

these
lie

close
f

o

the

river
and
the

sub

soil
is

open
and

sporolls
there
is

of

course
a

wide

variation
in

the

amount
of

return
seepage
in

idifferent
times
of

the

year
and

those
using
the

seepage

meaurements
should
be

sufficiently

familiar
with
the

local

conditions
to

properly
use
the

data
fur

nished

Merely
because
certain

records
are

misused
by

some

persons
not

qualified
to

use

them

intelligently
is

no

Treason
for

not

presenting
them
for
the

uses

where
they
can
be

properly

used

Whatever
the

accuracy
may
be

or

whatever
the

misuse

may
be

the

methods
which
have
been

employed
are
the

best
yet

devised
It

is

impractical
to

determine
the

seepage
through
the

maintenance
of

permanent
gaging

stations
The

permanent
sta

tion
at

Platte
Canon
and
at

Denver
give

nothing
whereby
the

meepage
can
be

determined
To

make
such

records
available
for

that

purpose
it

would
be

necessary
to

have

automatic
registers

at

these

stations
and

most

accurate
rating

curves
and

permanent

channels
An

automatic
register
would
have
to

be

kept
on

ever
v

ditch
and
on

every

inflow
stream
and

these

stations
would
be
so

numerous
that
the

cost

would
be

prohibitive
and
we

would

merely
be

getting
by

an

indirect
method
what
can
be

more
easily

gotten
by

the

present
direct

method
In

presenting
seepage

measurements
full

sand

direct

detailed
note
s

should

accompany

them
and

those
using

seepage
nlea

surements
should

consult
field

notes

from0
6

original
field

books
which
it

must
be

assumed

contain
all
of

the

necessary
information
as

to

Iocal

conditions

at

the

time
the

measurements
werei
made

During
1915
and

1916
t

ls

proposed
to

conduct
the

seepage

measurements
by

the
use
of
a

larger

number
of

men

dividing

the

river
into

sections
and

assigning
a

short

division
to

each
liy

drographer
so

that
lie

may
keep
an

accurate
I

record
of

the
in

flow
and

outflow
during
the

time
of

the

investigations

SEEPAGE

MEASUREMENTS

Seepage

measurements
were

made
in

1913
on

the

South

Platte
River
by

Thomas
Grieve
Jr

C

C

Hezinfilhaleb
111

K

Bunker
and
C

0

Crisman
on

Bear

Creek
and

Clear
Creek
by

Thomas
Grieve
Jr

on

South

Boulder
Creek

Dry

Creek

Boulder

Creek
St

grain
Creek

Big

Thompson
Creek
and

Cache
la

Poudre

STATE

ENGINEER

COLORADO

River
by
D

L

Bundy
on

the

Arkansas
River
by
B

S

Clayton

on

the
Rio

Grande
by
B

S

Clavton
and
C

0

Cr

man
on

Rifle

Creek
by
C

L

Chatfield

In

1914

measurements
were
trade
on

Bear

Creek
Clear

Creek
and

Cache
la

Poudre
River
liy

Thomas
Grieve
Jr

and
D

L

Bundy
on
St

Strain
Creek

andsBig
Thompson
Creek
bI

Thomas
Grieve
Jr

and
C

C

Heimalhalch
on

the

Arkansas

River
by
M

E

Bunger
and
D

L

Bilndyg

on
tlie

Rio

Grande
by

R

I

Meeker
and
H

D

Ansley

The

measurements
made
on

Boulder
Creek
in

19M
are

omitted
as

unreliable
ml

account
of

rednent

fluctuations
in

the

stream
caused
by

the

power
plant
above

Donlder

Measurements
were
also

mace
on

the

Purgatoire
River
but

conditions
were

very

unfavorable
for

good

results
and

they
are

therefore
mnittedMeasurements

on

the

Rio

Grande
for

1974
will
be

found
inc

a

notber
chapter
of

this

reportCACITE
LA

POUDRE
RIVER

In

1913

conditions
for

Seepage

measurements
were

consid

Bred
good

except
for
the

intermittent
running
of

water
biv

the

Larimer
and

Weld
Cana1
T

iis

Canal
is

forced
to

let

wa
ter
by

run
to

the

flour
mill
at

Fort

Collins
and

takes
the

water
up

again

when
the

millAs

shutdown
in

the

evening
There
is

also
a

varia

tion
in

the

am0
u

nt
of

water
wasted
by

jbe

sugar
fact
ories

along

the

stream
but
it

is

prOabiy
too

small
to

make
any

appreciable

difference
in

tlie

final

results

In

1914
the

stream
was

rery
low
2t

he

mrnith
of

the

Ganon

and
for
the

Lipper
part
of

the

River

conditions
Nvere
even
bet
ter

than
in

19M
To

obviate
anv

effect
the

intermittent
running

of

water
by

the

Larimer
7

Weld
Canal
might
have

measure

ments
er
e

concluded
on

the

first
day
at
a

pint
bel

the
int

P

of

the
moo
2

Reservoir
rt

fall
in

the

River
i

shown
at

this

point

the

neat

wOrningr
whTeh
is

no

doubt
due
to

water
Navin
been

turned
into
the
1

ariin

eld

Canal
the
pl

evious
evening

The

large
gain
in

the

section
from
the
O

ilvyDitch
to

tlie
1

mouth
is

due
to
a

rainstornL
the

day

before
tho

llleasurLcnlent

were
made

BIG

TIiokrSoNT
CREED

The

conditions
on

this

stream
both
1813
and

1914
were
very

good

except
for
the

section
from

below
the

Big

Thompson
and

Platte
River
Ditch
to

the

mouth
This

section
for
1

914

shows
too

great
a

return
and
is

due
to
a

rainstorm
which

occurred
the

day

before
the

measurements
wei
e

taken
This

storm

caused
the

i

measurements
to

be

abandoned
for

about
a

week
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STS
VR

IISICREEK

The

return
flow
in

the

sections
from

below
the

month
of

Boulder
Creel
to

the

hnquth
of

St

Frain
Creel
is

liable
to

error
on

account
of

the

fluctuation
in

the

flow
of

Borderer
Creel

caused
by

the

power
Plant
near

Boulder

The

drop
in

the

Creek
shown

by

the

measurements
at

Lon

mont
is

due
Ao

water
being

turned
irito
tlle
SI

llp7y

Ditch
early

in

the

evening
of

the
day

beforeCLEAR
CIrF
EN

lfeasu
reinents
on

leaf

Creek
in

1913
may
have
been

affected

lightly
by
a

light
Snow
stotiw
The

grotiind
was
so

dry
at

th
is

tinne
that
it

is

believed
that

there
w
is

very
little
run
off

from
this

stormIn

1914
he

gain
front
the

gagins
Station
to
a

point
below
the

head
of

the

Rocky
Mt

Ditch

appears
too

large
mid
call
out

be

explained
by
a

fluctuation
in

the

Creek

The

section
gain
from
the

head
of

the

SlouSlough
to
a

point
above

the

mouth
of

Ralston
Creek
also

appears
too

large

This
may

he
dl
e

to

the

fact
that
a

munber
of

surall

ditches
taking

water

from
the

Slough
or

branch
of

the

Creek
inay

h11ave

wasted
1water

back

directly
into
the

Slough
as

appan
ently
Ito

irrigation
WaS

being
done
at

this

tinge
PI

ll

C

REI7I

The

results
on

Bear

Creek
for

both
1913
and

1914
are

coif

dered
good

Tlie

sliglltl
larger
aiu

shown
iii

1914
is

clue
fo

reservoirs
being
filled
to

capacity
and
the

plentiful
supply
of

water

available
clueing
the

Heat
SOUTII
PLATTE
LIVER

Results
oil

the

outh

Platte
Myerr

are

considered
good

There

the

Bijou
Ditch
than
was

conrlstent
for

food

results
btlt

beloAl

the

Bijou
Diteh
the

conditions
ere

exceptionally
good

lleasm
ements
in

191
4

wer
e

tiliandoucd
on

accrnult
of

high

1

lter

AM
K

AN
SAS
It

IVI7It

Measurements
were

made
oil

this

stream
in

1913
from
La

Junta
to

Holly
The

conditions
ii

er
e

excellent
and

results
are

considered
good

In

1914
the

results
above
Lit

Junta
caunot
be

considered

he

River
being

taken
by

wading
and
the

choee
of

sec

EY

necessarily
limited
to

bridges
The

results
below

hould
be

good

r

ST

kTn

ENG1NEER
COLOr
wo
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SPI

PAGE
NIEA

SITREMi
NT
S

ON
SO

JTII
T

LATTF
TtiVS
R

November
1913

Place
Where

Total
I

Amount

Section

Section

Total

Measurements
Were
Taken

Distance
in

Gain

Gain

in

Miles

River

inflow

Outtake
or

Loss

or

Loss

Below

Highline
Waste

I

0

127

Below
Last

Chance
Ditch

3

120

05

6

9

8

4

84

Howarth
Bridge

G

120

0

0

0

8

4

Howarth
Bridge

202

Littleton

12

240

1

25

0

12
7

21
1

Littleton

143

Petersburg

15

187

23
4

0

20
6

Denver

22

233

t9
9

1

S

17
9

60
6

Denver

220

I

Below

Burlington
Ditch

26

16

I

70
5

3l4

39
5

100
1

Below
Fulton
Ditch

33

82

36
0

3

7

I

33
7

142
8

Below
Fulton
Dit
h

80

1

BrightonK

41

127

14
0

16
1

40
1

182
0

Brighton

118

One
mile

below
Lupton

50

164

1

14
0

3

G

35
6

218
5

One
mile

below
Lupton

i

133

1

Platteville

58

143

53

15
3

233
8

Platteville

150

Above
mouth
St

Vrain
Creel

63

170

0

0

31

0

244
8

Evans
Bridge

70

253

I

145

142

8C
0

324
8

Evans
Bridge

237

1

Above
mouth
of

Cache
la

Po

dc

77

396

113

0

k

0

370
8

Kersey
Bridge

83

C

57
10

427
5

I

ersey

Bridge

C

562

Hardin

342

0

941
i

31
0

44811

Below

Putnam
Ditch

102

j

3U

0

3l0

640

Ore
hard

111

IN

0

5

5

05
5

Orchard

i

131

Weldona

120

42
6

G

148

a0

kort

Morgan

130

72
3

8

0

32
1

53
5

731
7

Snyder

140

51
3

72

84
9

59
7

y

821
4

Snyder

I

I

82
6

Baliac

147

80
0

0

30
0

46
3

867
7

Merino

158

173

013

4

4

87
2

954
9

Sterling

17132

167

0

56
1
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SITRPMENTS
ON

SOUTH
PLATTE
RIVER

Concluded

Place
Where

Measurements
Were
Taken

TotalDistaree
in

Miles

Amountin

I

River

Section

SectionGain
or

Loss

TotalGain
or

Loss

Iynflow

Outtake

I1iff

183Y

197

12
55

14
2

31
7

IG27
7

s

Crook

200

23
0

0

1

221

47
0

1074

Sedgwiek

215

8

3

0

35
7

31
0

1095
7

Julesbura

230
16
i

42
2

3

0

0

32
9

1128
6

SEEPAGE

MEASUREMENTS
ON

BEAR
CREEK

October
1913

MorridBelowBelowJeffersMouth

Place
Where

T

Total
A

Amount
II

Total

Measurements
Were
Taken

D

an

c

in

S

Gain

iin

Miles
C

Creek
J

Jnflow

Outtake
or

Loss

or

Loss

on

ss0

554
1

headgato
Pioneer
Union
Ditch

44

441
7

00

13
4

1

C

PP

O

headgatePioneer
Union
Ditch

4

424

SEEPAGE

MEASUREMENTS
ON

BEAR
CREEK

October
1914

P1aee
Where

Total

Amount

Section

Section

Total

Measurements
Were
Taken

Distance
in

Gain

Gain

in

Milee

Creek

Inflow

Outtake
orL
oss

or

Loss

Morrison

0

38
5

BelowRioneer
Union
Ditch

4

0

4

05

40
7

2

3

2

1

Jefferson
Arapahoe
Co

Line

9

178

17
4

19
5

Jefferson
Arapahoe
Co

Line

I

1t1
2

Mouth

I

12

0

19

02

1

4

2

0

STATE

ENGINEERS
COLORADO
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SEEPAGE

MEASUREMENTS
ON

CLEAR
CREEK

October
1913
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Where

Total

Amount

Section

Section

Total

Measurements
Were
Taken

Distance
in

Gain

Gain

in

Miles

Creek

Inflow

Outtake
or

Loss

orLoas

1

Two

miles
above
Golden

0

125

r

Below

headgate
Rocky
ME

Ditclr

3

23

14
0
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0

4
G
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Below

headgate
Rocky
Mt

Ditch

2

9

head
of

Slough

t

5

0

0

3

1

02

48

Above
mouth
of

Ralston
Creek

c
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i

G6
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0

66

11
1

Below
Clear
Creek
and

Platte
River
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14

0

0
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24
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9
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2
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mouth
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0
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0
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5
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head
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0
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mouth
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Ralston
Cr
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0
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24
9

26
1

53
9

Below
Clear
Cr
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Platte
River
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8
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4

50
0

3
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57
3

Below
Clear
Cr

and

Platte
River
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12
9
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1
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5

0
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COULDER
CREEI

October
1913

Place
Where

Total

Amount

Section

Section

Total

Measurements
Were
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0
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5
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0
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9

26
1
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9
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Platte
River
Ditch
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3
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or

Loss

or
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Section
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i
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or
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2
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95
7

I
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5
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3
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8
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8
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5
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6

2

9
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8
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head
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C
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0
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Cr
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0
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8

24
9
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1
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9
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and

Platte
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8

5

4

50
0

3

4
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3

Below
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and
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12
9
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1

12

T
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5

0

62A
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SOUTH
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CREEI
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1913
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Total
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Total
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r
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in
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i
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or
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55
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SEVENTEENTH
BIENNIAL

REPORT

SEEPAGE

MEASUREMENTS
ON

DRY

CIAEEK

October
1913

PlaceWhere

Total
A

Amount

S

Section

S

Section
T

Total

Measurements
Were
Taken

D

Distance
iin

Gain

Gain

Inflow
O

Outflow
o

in

Miles
C

Creek

or

Loss

oor

Loss

Head

I

001

00

1

T

Mouth

55

5

007

SEEPAGE

MEASUREMENTS
ON
ST

VRAIN
CREEK

October
1913

Place
Where

Total

Amount

Section

Section

Total

Measurements
Were
Taken

Distance
in

Gain

Gain

in

Miles

Creek

Inflow

Outflow
or

Loss

or

Loss

Gaging
Station
M

mi

below
Lyons

0

i

81
6

Below

Oligarchy
Ditch

3

5

4

8

7

84
0

41

41

I

Below
Niwot
Ditch

G

5

1

0

3

2

9

2

3

64

Longmont

9

4

9

0

5

1

4

9

11
3

Longmont

I

4

9

c

Dixon
s

Mill

1111

12

38
1

26
0

02

7

4

18
r7

J

Below

Boulder
Creek

111
1

15

48
7

5

9

0

47
I

23
4

Fleming
Bridge

20
2

75
7

17
5

02

97

33
1

Mouth

27

84
6

0

0

10
9

44
0

ti

SEEPAGE

MEASUREMENTS
ON
ST

VRAIN
CREEK
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Place
Where

Total

Amount

Section
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Total

Measurements
Were
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Distance
in

Gain

GUlu

in
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Creek
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Outtike
or

Loss

or
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Station

near

Lyons
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0

82
8

Below

Oligarchy
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I

3

34
7

0

53
3

5

2

5

2

Below
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Ditch

6

45
9

4

6

1

0

7

6

12
8

Longmont
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9
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9

i

3

6

6

6
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4
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1

1
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9
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0
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1
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D
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a
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8
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4
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3
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0

5

9
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9
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3

9
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8
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MEASUREMENTS
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r

in
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Inflow

Outflow
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or
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Home

Supply
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0
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5
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Barnes
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0
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and

Greeley
Canal

8

0

0
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3

2

9

6
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Lytle
Bridge
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20
8
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84
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1

20
7

Below
Hill
and

Brush
Ditch

21

20
6

0

0

0

2

20
5

Below
Hill
and

Brush
Ditch

21
9

Below
Big

Thompson
and

PlatteRiv

Ditch

26

31
1

0
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9

4

29
9

Below
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34
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3

29
2
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4
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3
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SEVENTEENTH
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REPORT

SEEPAGE

MEASUREMENTS
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LA
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Where

T

Total

Amount

S

Section

S

Outtake
o

Section

Total
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Station
Mouth
of

Canon

00

2

SEEPAGE

MEASUREMENTS
ON
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POUDRE
RIVER
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Place
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Measurements
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in
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or

Lose

or
I

ovs

Gaging
Station

0

82
5

Below
Larimer
Co

Canal

4

61A

24
6

32

32

Below
New

Mercer
Ditch

7

61
8

17
1

7

6

10
8

BelowLarimer
and

Weld
Canal

10

61
6

10
0

20

Below

Reservoir
No
2

Supply
Ditch

14
5

15
6

3

5

69
b

1

20
0

40
8

Below

Reservoir
No
2

Supply
Ditch

8

1

Below
Fossil
Cr

Res

Inlet

17
5

0

3

20
6r

12
18

r

53
6

Below
No
2

Canal

22

0

56

5

3

58
9

Below
Eaton
Ditch

25

2

8

v

i

07

58
2

Below
Jones
Ditch

32
5

24
2

6

5

14
9

73
1

3

01d

Grle
Water
Wks

37
6

57
4

95
2

98
3

Greeleyy

6

Below
Ogilvy
Ditch

40
0

80
3

8

2

14
5

112
8

Mouth

41
5

125

4A

1

40
4
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2

r

k

xtm
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SEEPAGE

MEASUREMENTS
ON

THE

ARKANSAS
RIVER

LA

JUNTA
TO

HOLLY

March
1913

Place
Where

Total

Amount

Section

Section

Total

Measurements
Were
Taken

Distance
in

Gain

Gain

in

Miles

River

Inflow

Outflow
or

Loss

or

Loss

La

Junta

0

23

4

Las

Animus

f

19

57

7

15

42

42

Lamar

37

98

35

47

53

95

Holly

61
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0

0

69
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SEEPAGE

MEASUREMENTS
ON
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RIVER
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and

November
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Place

Where

Total

Amount

Section

Section

Total

Measurements
Were
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Distance
in

Gain

Gain

in

Miles

River

Inflow

Outtake

orLoss
or

Loss

Buena
Vista

0

271

Bray

Bridge

6

289

0

0

18
0

18
0

Salida
a

26

f

40T

62
5

14
7

70
2

88
2

Howard

38

482

73
7

10
7

12
0

100
2

i

Texas
Creek

57

618

18
3

0

5

118
2

218
2

Canon
City

81

512

49
4

112
2

13
2

175
0

Florence

56
4

78
9

253
9

Three

94

633

98
5

Carlisle

100

607

40
2

74
3

81

262
0

Pueblo

124

598

2

0

39
6

2V6

290
0

Pueblo

t

464

Vineland

134

572

116
7

15
2

65

296
5

Boone

148

701

2

0

0

127
0

423
5

Nepesta

158

474

10
0

227
7

9

3

414
2

Manzanola

178

474

55
2

51
8

3

4

41018

Below
Ft

Lyon
Canal
Dam

200

0

La

Junta

203

54
1

42
5

0

11
6

422
4

21232

89
3

0

0

36
2

457
6

222

110

9

0

48
5

506
1

Lae

AromasCaddoa

2381

260

46
6

0

104
4

610

caaana

210

rers

250

142

15

68
6

ar

259

5

0

i

p

164
4

Is

265

31
5

j7
0

e

271M

34
5

0

21
8

i

a

a

278

52
0

3

5

0

290

63
6
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TO
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in
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in
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Inflow

Outflow
or
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or

Loss
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Junta

0
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4
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f
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7
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42
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0

0
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Vista
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Bray

Bridge
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0
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0
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0

Salida
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f

40T
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7

70
2

88
2

Howard

38

482

73
7

10
7

12
0

100
2

i

Texas
Creek

57
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18
3

0

5

118
2

218
2

Canon
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81

512

49
4

112
2

13
2

175
0
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56
4

78
9

253
9

Three

94

633

98
5

Carlisle

100
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40
2

74
3

81

262
0

Pueblo

124

598

2

0

39
6

2V6

290
0
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t
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116
7
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2

65

296
5

Boone

148
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2

0

0
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0
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5
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0
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7

9

3
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2

Manzanola

178
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2

51
8

3

4
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Below
Ft
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Canal
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0

La
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203

54
1

42
5

0

11
6

422
4
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89
3

0

0

36
2

457
6
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110

9

0

48
5
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1

Lae
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46
6

0
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4
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rers
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6

ar
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5

0

i

p
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4

Is
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31
5

j7
0

e
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34
5

0

21
8

i

a

a
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52
0

3

5

0

290

63
6

rers
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6

ar
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5

0

i

p
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4
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31
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0

e
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5
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8
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a
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in

Gain

Gain
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Outflow
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River

or

Lose

or

Loss

Del

Norte

0

Aso

Seven
Mile

Bridge

E

7

526

93

31

31

Monte
Vista

15

517

27

18

13

Below

Centennial
Ditch

22

521

8

12

1

Alamosa

33

478

4G

3

2

Hanson
s

Rauch

43

461

1

18

1w

La

Sauces

58

562

44

1

28

12

La

Sauces

490

State
Bridge

72

490

0

12

Dunn

sBridge
New

102

641

24

127

139

Embudo
New

Mexico

137

742

98

3

142

SEEPAGE

MEASUREMENTS
ON

RIFLE
CREEK

September
1913

Place
Where

Total

Amount

Section

Section

Total

Measurements
Were
Taken

Distance
in

Gaits

Gain

Inflow

Outflow

in

Miles

Creek

or

Loss

or

Loss

PowerHouseBelow
Parrish
and

Mann
Ditch

3

13
4

26
5

0

4

0

4

Below
Rifle

Creek
Canon
Ditch

65

8

2

5

1

11
3

1

0

1

4

Below
Wisdom
Ditch

10
5

1

6

9
3

2

7

4A

Below
Pioneer
Ditch

14

7

3

1

G

I

03

4

4

8

5

n

STATE

ENGINEER
COLORADO

RIO

GRANDE
SEEPAGE

INVESTIGATIONS

Section
1

October
2Y

1914Section

Name
of

Stream
or

Ditch

Discharge

Inflow

Out

See
Ft

Sec
Ft

See

a

Rio

Grande
500

above
water
tank
at
So
h

ork

Colo
r

517

Willow
Creek
at

mouth

4

5

Bear
Creek
at

mouth

3

1

5

Highwater
Ditch

Anaconda
Ditch

Hillsdale
Ditch

r

i

Shaw
Creek
at

mouth

L4

Minor
Ditch

I

I

Hosselkus
Ditch

3

1

Meadow
Glen
Ditch
h

Pfeifer
Ditch

Myer
or

Embargo
Creek
at

mouth

f

68

b

Independent
Ditch
No
2

r

C

c

Wolf
Creek

Intercepted
by

Minor
Ditch

0

0

Ehmwitz
Ditch

i

2

xnoblauch
Ditch

71

1

0

Bauer
Ditch

i

0

Corson
Ditch

0

d

Rio

Grande
at

Del

Norte
Gaging
Station
seven
miles

above

r

Del

Norte

i

550

Totals

14A

6

Total

Inflow

14
4

sec
ft

Total

Outflow

6

1

Difference

83

Flow
at

beginning
of

section
plus

inflow
minus
outflow
517

8

3

Apparent
gain

Length
of

aechon
9

miles

RemarksNOTE
a

Measured
above
a

riffle
cross

section
of

cobbles
acid

small

boulders
2

to

12

inches
in

diameter

face

smooth
and

current
even

b

Independent
ditch
was

picking
up

026j
sec
ft

seepage
water
from

Ewing

drainage
ditch

c

Wolf
Creek

discharge
at

South
road

crossing
estimated
0

1

see
ft

d

Measured
a

m

Oct
28
i

No

change
of

stage
durin

boulders
up
to
2

ft

in

diarn

g

night
m

determined
by

gage

readings
m

ured
from
State

bridge
on

accountof
depth
of

water

section
bhiefly
of

sand
and
g

revel
si

e

Small
ditches
from

Meyer
and

Wait

Creeks

diverting
small
heads
of

water
for

stook

purpose

f

A

total

surface
seepage

return
of
l

see
ft

observed
in

this

section

intercepted
by

ditches



STATE

ENGINEERy
COLORADO

Section
3

October
29

1914Section

Name
of

Stream
or

Ditch

Discharge

Inflow

Outfl

See
Ft

See
Ft

Fee

Rio

Grande
300
ft

above
Del

Norte
Bridge

4981

a

Mill

Ditch
fed

from

slough

28

Rio

Grande
Ditch
No
4

takes
water
via

Mill

Ditch

0

Gus

Weise
Ditch
takes
water
via
Rio

Grande
No
4

p

Midland
Ditch
i

0

U

Rio

Grande
Ditch
No
1

L

2

Rio

Grande
Ditch
No
2

i

0

Kane
and

Nallaa
Ditch

7

0

c

Slough
near

Bridge
No

281A
D

R
G

Alamosa
Creede

BranchBreyDitch

0

Sebachert
Ditch

0

New

Reber
Ditch

0

Of
s

Ditch

1

Reber
Ditch

0

Vosa

Ditch

Jt

1

Hall

Ditch

OS

McIntosh
Arroyo
Ditch

D

F

sinners
Union
Canal

117

Cochran

Ditch

0

Sylvia
Ditch

r

Atmem
No
2

L

d

Rio

Grande
300

below
7

mile

bridge

379

1

Total

3

3

127

Total
Inflow

33
sec
ft

Total

Outflow

127
7

Difference

124
4

Flow
A

beginning
of

section
plus

inflow
minus

outflow
498

124
4

373
6

sec
ft

Apparent
gam

379

373
6

15
4

Length
of

section
7

miles

RemarksNOTE
a

Seepage
water
from

drainage
ditch
from
Pines

Creek
and

waste
water
from
Del

Norte

b

0

25
S

Ft

seepage
water
enters
Rio

Grande
No
1

near

headgate

r

e

Not

measurable
on

account
of

moss

estimated

d

Measured
on

Oct
30

set

stake
night
of

Oct
29

No

change
in

water
surface

Measured
by
wi

ing300
ft

below

concrete
bridge

above
riffle

section
of

cobbles
and

boulders
from2
to

10

inel

diameter

a

11

e

Farmers
Union

Atencio
No
2

Sylvia

McIntosh
Arroyo

Ditches
measured

morning
of

Oct
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Section
4

October
30

1914Section

Name
of

Stream
or

Ditch

D

Discharge
I

Inflow

O

Outflow

See
Ft

SSec
Ft

SSec
Ft

Rio

Grande
300
ft

below
7

mile

bridge

3

379

Deitrieh
and

Lacase
Ditch

c

00

0

Prairie
Ditch

220
4

McDonald
Ditch
via

Prairie
i

008

Monte
Vista
Canal

112

Rio

Grande
and

Piedra
Valley
or

Rock
Creek
Ditch
r

99A

Pace
Ditch

000

Consolidated
Canal

440
3

Butler
Ditch

0

0

StarDitch

00

0

Anderson
Ditch

t

00

0

Marcia
Ditch

i

00

0

Hubbard
No
2

Overflow
Ditch

a

Slough
waste
water
frona

Monte
Vista
Rock
Creek
and
Con

s

solidated
Canals

35
7

Total
Inflo

Total
OutfDiffers

Flow
at

beiApparent
1

Length
of

Remarks
San
Jose

Ditch

drawing
05
E

from

Consolidated
from

Consolidated

t

35
7

sce
ft

72
6

36
9

mg
of

section
plus

inflow
minus
outflow
X379

36
9

342
1

sec
ft

342
1

340

2

1

on
S

miles
ucero
Ditch

drawing
0

25

see
ft

waste
water
from

Monte
Vista
Canal

Navajo

ft

from
Monte
Vista
slough
Rio

Grande
and
lSan
Luis

Ditch

drawing
0

6

sec
ft

1

Above

quantities
estimated
Rio

Grande
and

Lariat
Ditch

drawing
02
sec
ft

1

of

water
smooth

NT

ATEI
ANN
UM
NUI
R

UULDRADO

Section
5

October
31

1914Section

Name
of

Stream
or

Ditch

Discharge

Inflow

See
Ft

Sec
Ft

f

a

Rio

Grande
600
ft

below
bridge
on

Gunbarrel
Road
No

change
in

river
from

previous
mess

340

James

Patterson
Ditch

BeaAgleBillings
Ditch

I1

Seepage
slough
at

railroad
bridge
mile

above
Empire

Canal

Headgate
some

sewage
from

Monte
Vista

4

7

Empire
Canal

I

Seepage
slough
200
feet

above

Centennial
Hi
G

i

17

Centennial
Ditch

r

b

San
Luis

Valley
Canalanal

Blanca
via

San
Luis
V

C

Henilworth
Canal

i

c

Rio

Grande
300
ft

below
County
Line

bridge

349

Totals

I

63

TotatIa
low

64

secs

00

0

0 00

0

0



Section
6

November
1

1914

STATE

HNGINEER
COLORADO

River

237

Section
3

November
3

1914

Name
of

Stream
or

Ditch

Discharge

lnflow

Outflow

Sec
Ft

See
Ft

Sec
Ft

Inflow

On

See
Ft

Rio

Grande
300
ft

below

County
line

bridge

317

L

r

Excelsior
Ditch

e

8

1

a

Seepage
slough
on

South
side
of

river
East
of

County
line

2

5

i

0ostilla
Canal
or

San
Luis

valley

Irrigation
Ditch

0

4

Independent
or

Maddox
Ditch

0

0

Hickory
Jackson
Ditch

0

0

b

Rio

Grande
650
ft

below

Conerete
bridge
at

Alamosa

320

T

otals

t

2

5

85

Total
Inflow

2

5

sec
ft

Total
Inflow

Total

Outflow

8

5

Total

Outflow

Difference

r

6

0

Difference
Flow
based
on

measurement
at

beginning
of

section

flow
at

beginning
of

section
plus

inflow
minus

outflow
317

6

311

see
t

APparentgam

320

311

9

Apparent
loss

358

362
4

Length
of

section
11

miles

Length
of

section
10

miles

Remarks

Remarks
E

estimated
not

measurable

NOTE
a

Estimated
on

account
of

moss
and

vegetation

b

Mean
of

measurements
of

Nov
1

p

m

and

Nov
2

a

m

due
to

falling
stage

Only
6

hours

elapsed
between

measurements
of

Section
6

o

Nov
1

Section
of

shifting
sand

velocities

non

umform

Section
7

November
2

1914

c

South

Reservoir
about
10

miles
above

storing
entire
flow
of

Trinchera

Creek

Section

e

seepage
water

Name
of

Stream
or

Ditch

Discharge

Section
i9

November
4

1914

Inflow

Outflow

Sec
Ft

See
Ft

See
Ft

Discharge

Inflow

Outflow

See
Pt

Rio

Grande
650

below

Concrete
Bridge
at

Alamosa

306

Sou
h

Sewer
at

Alamosa

349

0

6

West
Side

Ditch

i

00

East
Side

Ditch
or

Rio

Grande
Ditch

02

Meadow
Overflow
or

Swartz
Ditch

Seepage
Slough

600Pft
north
of

La

Sauces
Colo

00

Rio

Grande
Y4

mile

below

Meadow
Overflow
Ditch
Head

Waste
Water
from
La

Sauces
ditch

12

gate

319

Totals

r

1

0

6

0

2

Total
Inflow

06
sec
ft

Total

Outflow

02

Difference

114

Flow
at

beginning
of

section
plus

inflow
minus
outflow
306

4

306
4

see
ft

Apparent
gain

319

306
4

12
6

Length
of

section
5

miles

Remarks
Slightly
falling

stage
in

river

The

main
sewer
from

Alamosa
discharges
into
the

River
in

this

r

i

a

x

e

ti

q

ohia
m

o

nc

aam

mrtlrt
moa

vnhmnro
d

Thr

divahoron
of
fh

STATE

HNGINEER
COLORADO

237

Section
3

November
3

19145notion

Name
of

Stream
or

Ditch

Discharge

Inflow

On

See
Ft

See
ht

sec
FE

Rio

Grande
mile

below

Meadow
Overflow
Ditch

316

a

Alarcon
River

20
6

Slough
Old

Channel

a

1

4

b

La

Sara

Creek

30
2

c

Trinchern
Creek
S

0

2E

d

Rio

Grande
100
ft

above

Trinchera
ford
at

Stuarts
P

anoh

358

i

Totals

52
4

0

0

Total
Inflow

52
4

sec
ft

Total

Outflow

00

Difference
Flow
based
on

measurement
at

beginning
of

section

52
4

Plus

inflow
minus
outflow

310

52
4

362
4

sec
ft

Apparent
loss

358

362
4

44

Length
of

section
10

miles

Remarks
E

estimated
not

measurable

NOTE
a

This
water

includes
the

flow
from
Rock
Creek

which
L

put

seepage
and
10

sec
ft

of

drainage

water
from
the

Outlet
of

the

Carmel
Drainage

District

b

Includes
some

seepage
water

amount
unknown

I

I

c

South

Reservoir
about
10

miles
above

storing
entire
flow
of

Trinchera

Creek

d

Measured
above
rifRe

section
of

coarse
gravel
not

over
3

inches

diameter

e

seepage
water

Section
i9

November
4

1914Section

Name
of

Stream
or

Ditch

Discharge

Inflow

Outflow

See
Pt

See
Ft

Sec
Ft

Rio

Grande
100

above

Trinchera
Ford
at

Stuart
s

Ranch

349

Rio

Conejos
north

channel

120
8

Rio

Conejos
south

channel

S4

Seepage
Slough

1200
ft

north
of

La

Sauces
Colo

02

Seepage
Slough

600Pft
north
of

La

Sauces
Colo

0

1

Waste
Water
from
La

Sauces
ditch

12

RioCulebra

0

0

a

Rio

Grande
Colo
N

Mexieo
Line

State
Bridge

489

Totals

t

130
7

0

0

Total
Inflo
W

130
7

sec
ft

Total

Outflow

00

Difference

130
7

Flow
at

beginning
of

section
plus

inflow
minus

outflow
349

130
7

479
7

see
ft

i

APParentgain

489

479
7

93

Length
of

section
21

miles

Remarks
Iiaj

aett

ureu
ac

unuge
uy

waning
a

m

Lvov
o

ativer
tailing

stage
on

Nov
4
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Section
1

November
5

k

7

1914
Section

Name
of

Stream
or

Ditch

Discharge

Inflow

Outflow

Sec
Ft

Sec
Ft

See
Ft

Rio

Grande
Colo
N

Mex

Liam
State
Bridge

489

t

r

a

Poncha
Creek
near

mouth
waste
from
Cove
Lake
Res

64

Costilla
Creek
at

mouth

00

b

Latir
Creek

00

e

Rio

Colorado

0

60
6

d

San

Cristobal
Creek

07

e

Rio

Grande
at

Dunes
Bridge

029

Totals

x67
7

0

0

Total
Inflow

67
7

see
ft

Total

Outflow

3

0

0

Difference
r

67
7

Flow
at

begmning
of

section
plus

inflow
minus
outflow
489

67
7

556
7

see
ft

Apparent
gam

629

556
7

72
3

Length
of

section
32

miles

Remarks

r

F

a

Poncha
Creek

measured
on

Nov
11

1914

Same

discharge
on

Nov
5

1914

Wastewater
from

irrigation
and

Cove
Lake
Res

b

Latir
Creek
is

intercepted
by

Cerro
Ditch
water

being
used
for

domestic
and

stock

purposes

c

Rio

Colorado
measured
on

Nov
6

1914

d

San

Cristobal
Creek

measured
on

Nov
10

assumed
discharge
was

same
on

Nov
6

e

Measi
at

Dunn
s

bridge
Nov
7

8a
m

4

hours
after
initial

measurement
Distance
between

State
Bridge

and

Duan
s

Bridge
32

miles

uvClrluel
j5

1Y14Section

Name
of

Stream
or

Ditch

Discbargo

Inflow

Section
12

November
9

1914
See
Ft

Sec
Ft

Section

Rio

Grande
at

Dunes
Bridge

G29

Arroyo
Hondo
Rio

Hondo
at

mouth

14
6

Rio

Taos
at

mouth

30
6

Arroyo
del

Aguago

f

00

Rio

Grande
at

Cienequilla
a

622

Totals

1

45
2

Total
Inflow

45
2

Total

Outflow

0

0

Difference

1

45
2

Lengcn
01

Section
14

miles

Remarks
a

24

hours
elapsed
between
meas
at

Dunne
Bridge
and

measurement
at

end
of

section
River

ernes

section
of

sand

gravel
and

cobbles
under
4

inches

diameter

Excellent

measurements

Section
12

November
9

1914Section

Name
of

Stream
or

Creek

Discharge

Inflow

i0ut9ow

Sec
Ft

See
Ft

Sec
Ft

a

Rio

Grande
at

Cienegmlla

622

Rito
Cieae
wills
qEastRincounado

Ditch

J

0

0

West

Rinconnado
Ditch

2

00

Embudo

Creekatmouthi

47
2

b

Rio

Grande
at

Embudo
cable

096

Total
s

47
4

00

Total
Inflow

Total

Outflow

47
4

sea
ft

ion
9

miles
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DRATNACE
DISTRICTS
SAN

LUIS

VALLEY

COLORADO

Name

Acreage
Cost

Status

Re
ma
rks

Pamrn
Tract

b00

a

2b

000

Constructed
Additional
work

being
done
from

time
to

time

Carmel
Drainage
District

5

040

55

000

Constructed

Constructed
1913
and
1914

Chiefly
tile

and

wooden
under

drains

Saguache
Drain
Ditches

10

000

60

000

Constructed
Open

ditches
Water

developed

used
for

irrigation

Sylvester
Tract

10

500

a

47

250

Constracted
Ditto

San
Luis

Valley

Dramage
Dlst

70

000

350
000

Bonds
issued

Unsold

Moffat

Irrigation
District

50

000

400
000

Bonds
issued

Unsold
c

La

Tars

Drainage
District

7

500

b

45

000

Bonds
issued

Unsold

160
540

a

Approximate
b

Estimated
c

Drainage
water

developed
to

be

used
in

district
includes
some
water
by

pumping
and
old

ditch
rights

NOTE
A

drainage
district

process
of

formation
between
Monte
Vista

and

Center
at

tee

present
time
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whatever
while

through
the

balance
of

the

land
in

need
of

drain

age

the

water
table
is

too

close
to

the

surface
to

permit
a

frill

maturity
of

tile

crops

planted

It
is

believed
by
a

great
many
that
the

excessive
rise
of

the

ground
water
table
is

due
to

thel

leakage
from
the

large

canals

While
this
is

true
in
a

few

instaucc
s

it

has

been

found
that
the

largest
per

cent
of

the

water
that
is

causing
the

seep
and

alkaline

condition
is

the

water

absorbed
by

the
soil
on

the

irrigated
lands

above
Up
to

the

present
time
there
have
been
no

Drainage
Districts

formed
or

organized
in

the

Tncompahgre
Valley

which
may
be

i

attributed
mainly
to

three
facts
1st

That
the

majority
of

seep

affected
bodies
of

land
are

smalls

individual
tracts
Which
are

widely

scattered
and

owing
to

the

ample
slope
of

the

surface

outlets
for
the

drains
are

obtained
within
short

distances
of

the

area
to

be

drained
with

very
little

difficulty
2nd
In

some
local

ties

where
the

affected
area
is

large

enough
Jo

necessitate
the

organizing
of
a

District
the

majority
of

land

owners
whose

lands
would

ber

included
are
non

residents
of

the

Valley
and
con

sequently
it

is

difficult
to

get
the

matter
before
them
in
a

neces

sary

manner
for

forming
such
a

district
It

could
be

done
hOw

ever

with
no

little

amount
of

time
and

expense
but
no

one
in

dividual
cares
to

assume
the

responsibility
3rd

The

land
own

ers

who
are

local

residents
of

the

Valley
having

affected
area
s

large

enough
to

comprise
a

fair

sized

District
have

not
as

yet

realized
the

importance
of

such
work
and
are

skeptical
of

the

feasibility
of

Drainage
Districts

As
a

result
of

these
chief

conditions
all
of

the

drainage
work

so

far
has

been

individual
work
Tt
is

only
a

question
of
a

short

time
until

District
work
will
be

undertaken
and
if

one

District

could
Abe

organized
and

completed
the

others
would
soon
fall

into
lineDuring

the

four

years
that
bur

colnpany
lias

been

engaged

in

the

Reclamation
of

Alkalied
Land
by

Scientific
Drainage
we

have

installed
over

sixty
miles
of

tile
an

succes
fully

reclaimed

approximately
7000

acres
of

land
in

the

Valley
it

an

average

cost
of

35
00

per

acre

The

land
so

reclaimed
is

now

bearing

full

crops
and
in

most
cases
the

crops
have
paid
off

the

cost
of

reclamationThere
are

two

general
soil

and
sub
soil

conditions
existing

in

th
e

a11ey
On

ibe

East
side
of

the

Uncompahgre
River
is

found
the

sandy
adobe
soil

lnderlaid
with
a

shale
sub
soil

while

on

the

West
side
of

the

River
the

soil
Is

composed
ofA
a

sandy

In
1

tvith
q

sand

fw

of

T

renchin

NOINEI
R

COLORADO

y

the

local
tile

factories

rojects
the

the

lines
are
co

trenches
on

the

larger
proje

as

the

soil
of

most
of

the

it

is

impossible
to

keep
the
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INDEXA

Page

Acreage
of

crops
raised

without
irrigation
in

District
1

60

Acts
See

Carey
Act

Projects

Act

Desert
Land

12

Alfalfa
meal
mill

95

Appropriations
for

State
C

Engineer
s

office

1

X42

Appropriation
financial

insufficient
Division
2

I

94

Area

irrigated
in

Cache
la

Poudre
Valley

20

Area

irrigated
See

Water

Commissioners
reports
for

each

district

Division
1

1913

i

65

Division
1

1914

92

Division
1913

Insert
No
II

35

Division
2

191
4

Insert
No

IIL

701

Division
3

191

Insert
No

VI

1

103

Division
3

1914

Insert
No

VII

Division
4

1913

Insert
sNo
IX

i

109

Division
4

3914

Insert
No

IX

1

i19

Division
5

1913

Insert
X

1

122

Division
5

1914

Insert
No
X

I

1

22

Arkansas
River

seepage

measurements

222

229

Artesian
iwells
4

i

247

Automobiles
expense
of

use
in

work
of

State

Engineer
s

office

2T

Automobile
State

Engineer
purchased

27

B

Balances
turned
back

42

Bear

Creelc

seepage

measurements

94

222
2

F

Big

Tho

rnpson
Creek

seepage

measurements

Bijou

Irrigation
District

68

Boulder
Creek
South

seepage

measurements

225

Bridges
and

roads

1

23

Building
of

irrigation
works
in

advance
of

necessities

I

20

B

ffi

ureaucratic
control

government
officials
believe
in

18

C

Cache
1a

Poudre
i

seepage

measurements

221

228

Cache
la

Poudre
Valley
area

irrigated

t

t20

Canning
ifactcries

Division
2

9J

Carey
Act

charge
for

water
on

Two

Buttes
Project
2

210

Carey
Act

projects
L

9

113

210

Carey
Act

reports

c

27i

Carmel
drainage
district

246

Carpenter
Bi1I
ii

G9

n

i

r

24

Clear
Creek

eepagetmeasuremenis

222

225

office
and

24

Qolorado
s

attitude
on

interstate
questions
and

home
rule

10

Colorado
Statt

ngiineers
of

4

Condensed
milk

plant

Division
2

96

Conference
of

western
governor
s

11

Con
gress
es

traveling
expenses
to

rrigatimi
and

land

2S

Conservation
S

11

Contents
table
of

r

2
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lvlivxE

Page

Eagle
Town
of

power
plant

120

Efforts
made
to

have

headgates
and

measuring
flumes

installed

25

Equipment
fund

office
5

I

I

48

Elliott
Meaker

Drainage
Co

249

Employees
list
of

officers
and

4

Engle
Dam

36

Evidence
interstate
suits

Expenses

Homestead
entry

Deputies
State

Engineer
a

44

Division
Engineer

48

Hydrographers

4644

IncidentalSummary
of

State

Engineers
1881
to

1914
1

nsert
No
1

48

Traveling
and

contingent
State

Engineer
and

Deputies

1

44

Traveling
inadequate
I

2627

Use
of

automobiles
in

work
of

State

Engineer
s

ofIce

F

Failures
of

dams

i

s

26

Fees

received
in

State

Engineer
s

office

distribution
of

AS

Field
et

aP

defendant

34

Filings

in

number
of

24

decrease
Filings

number
made

21

Financial

N

Financial

appropriation
insufficient

Division
2

Separate
volume

Financial
losses
lack
of

state

supervision
led
to

21

Foreword
a

720

Fourth
Biennial
Report

reference
to

Funds
for

examining
reservoirs

2f

FundsChief

Hydrographer
s

salary

44

salary

1

95

Deputies
State

Engineer
salaries

43

i

Division
Engineers
expense

Division

48

Division
Engineers
salaries

47

Draftsman
s

salary

I

44

File

Clerk
s

salary

3

4G

Hydrographers
expenses

46
i

Hydrographers
salaries

95

Incidental
expense

1

46

State

Engineer
s

salary

43

Stenographic
services

45

1

Traveling
and

contingent
State

Engineers
and

Deputies

4

Office

equipment
Division
4

48

G

r

Gage

readers
salaries
of

r

46

Gages

automatic

46

97

Gaging
stations
see

Volume
2

Goodroads

western

1312

Governors
conference
of

J

Government
controversies
with

13

Government
offlcials

believe
in

bureaucratic
control

tia

raham
Ditch
Co

defendant

34

razing
lands

12

reeley
Poudre

Irrigation
District

defendant

34

unnison
Tunnel

rS

107

114

u
I

INDEXH

Page25

Headgates
and

measuring
flumeson

interstate
questions
and

10

Home
rule

Colorado
s

attitude

Homestead
entry

13

Homestead
law

summer

Hydr

ographers

4G

Expenses
of

List
of

45

Salaries
of

Hydro
graphic

1data
se
e

Volume
2

Hy

drographie
department

42

Appropriations
for

45

46

Expenditures
for

27

Separate
volume

Importance
of

interstate
suits
ancl

other

controversies

30

of

see

tarter

Commissioners

Imp

rovements
to

canals
and

reservoirs
cost

or

Division
Engineers

reports

46

Incidental
expense
fund

13

c

Interior
DepS

rtment

Interstate
questions
and

home
rule

17

Interstate
streams

control
of

Interstate
suits
and

other

controversies
importance
of

3034

Interstate
suits

36

Interstate
suits

evidence

Interstate
suits

time
of

State

Engineei
spent
on

23t44

r

Investigations
drainage
San

Luis

Valley

19

Investigations
seepage

Irrigation
and

land

congresses
expenses
to

zs21

i

Irrigation
district
bonds
for

investment
of

school
funds

Dg

ision

Engineers
see

Drursron
Fngineers

19

r

Irrigation
islation

Irrigation
situation
state

in

advanoe
of

necessities

20

Irri

gation
works

building

J

Julesburg
Irrigation

District
demand
for

water

fR

K

Ransas
Colorado
suit

L

12

Land
Act

Desert

Land
Board

engineer
of

I

Board
to

nvest
school
funds
in

iriigtihonrdistrict
bonds
i

w

permrttrn
23

f

LundLind
Board
time
of

engineer
spent
on

23

Land
Board

works
for

13

Lands

donation
of

6

12

hands

grazing

12

r

Lands

settlement
of

our

34

Laramie
Poudre

Irrigation
Co

defendant
and

measuring
flumes

amended

Law

relative
to

headgates

13

Law

summer

homestead
Legislation

irrigation

Letter
of

3ransmittal

20

Litigation
state
and

national
to

financial

21

Losses
lack
of

state

supervision
led

M

D

aintenance
cost
of

see

cost
o

repairs
to

canals
and

reservoirs

219

Measurements
seepage

st
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3YDROGRAPHIC
DATA

wing
pages
contain

descriptions
of

gaging
stations

barge
measurements
and

tables
of

daily
discharges

s

streams
for

the

biennial
period

A

number
of

have
been

maintained
in

co
operation

with
the

GeolobicaliSurvey
the
United

States
Forest
Service

artier

Credit
for
this
co

operation
has
been

given

od

of

computing
the

run
off

is

that
used

by

the

11
Geological
Survey
in

order
that
the
records
will

n

the
Government

records
on

account
of

difference

Is

of

computing
age

areas
have
been

computed
from
U

S

Geological

aphis
sheets
U

S

Forest
Atlas
or

Hayden
s

Atlas

ides
given

are
those

given
for
the

nearest
town
and

it
a

few
hundred
feet
but

should
be

accurate
enough

npai
son

of

the
run

off
at

various
altitudes

tart
streams
of

the
State

where
possible
The

results
of

these

nieasuMnents
will
be

found
in
Voliune
I

with
a

short
discussion

of

the
con

dationS
affecting
the

iesultsi
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SEVENTEENTH
BIENNIAL

REPORT

ARKANSAS
RIVER
AT
GRANITE

Location
At
Granite
in

sec

31

T

11

S

R

79

W

below

the

mouth
of

Lake
Creek

and
above

Lost
Canyon

and

Clear

Creeks
Records
Available
May
1

1897

to

September
10

1899

April
6

1910
to

November
30

1914

DrainagerArea
425

square
miles

Gage

Automatic
recording

gage
established
in

1910
datum

of
recording
gage

bears
no

determined
relation
to

that
of

the
ver

tical
staff
gage

which
was

used
from

1897
to

1899
and

which
was

located
at
the
highway
bridge
near
the

railroad
station

Channel
Practically

permanent

Discharge
Measurements

Made
from
car

and
cable

Winter
Flow

Ice

causes
backwater
during
the

winter

months
and
the
records
are

discontinued

Artificial
Control
The
discharge
is

affected
by

the
opera

tion
of

the
Twin
Lakes

reservoir

Diversions
There

are
court
decrees
for

diversions
of

76

second
feet
from
the
Arkansas
between
this

station
and
the
junc

tion
of

Tennessee
and

East
Forks
and

diversions
of

22

second

feet
from
the
intervening

tributaries

Co
operation

During
1913

and
1914
this

station
has
been

maintained
in

co
operation

with
the
U

S

Geological
Survey

DISCHARGE
MEASUREMENTS
ON

THE
ARKANSAS
RIVER
AT

GRANITE

Gage
Ht

Discharge

Gage
Ht

Discharge

Date

Hydrographer

Feet

Sec

Ft

Date

Hydrographer
Feet

Sec
Ft

1918

1914

Feb

27

B

S

Clayton

73

may

3

R

H

Fletcher

1

51

124

ti

May
20

Raymond
Richards
3

07

988

Aug

14

M

D

Anderson

2

10

287

July

15

R

H

Pletcher

2

80

761

Oct

17

R

H

Fletcher

1

79

201

Sept

19

R

H

Pleteber

1

96

256

Ice
conditions

ARKANSAS
RIVER
AT
SALIDA

Location
At

Salida
Colorado

some
distance

above
the

mouth
of

the
South
Fork
of

Arkansas
River
the

nearest
tributary

of

importance Records
Available
April
11

1895
to

October
31

1903
No

vember
3

1909
to

November
30

1914

Drainage
Area

1

160
square

miles

Gage

Automatic
recording

gage
no
determined

relation
be

tween
automatic

gage
and
the

gage
used
from
1
895
to

1903

Channel
Slightly

shifting

Winter
Flow

Springs
keep
the

river
open

during
the

winter

months

e

s

STATE
ENGINEER

COLORADO

7

Diversions
There
are

court
decrees
for
diversions
of

148

second
feet
from
the

Arkansas
between
this

station
and

Granite

rand

dive

rsions
of

380
second
feet

from
intervening
tributaries

Co
operation
During
1913

and
1914
this

station
has
been

maintained
in
co

operation
with

the
U

S

Geological
Survey

D
ISCIIARGE

MEASUREMENTS
ON

THE
ARKANSAS
RIVER
AT

SALIDA

Gage
Ht

Discharge

Gage
Ht

Discharge

Data

Hydrographer

Peet

Sec
Ft

Date

Hydrograpber

Feet

See
It

1914

Jan

29

B

S

Clayton

0

45

220

May

6

R

H

Pletcher

0

80

345

Feb

26

B

S

Clayton

0

46

222

Aug

16

M

D

Anderson

1

65

731

Apr

4

B

S

Clayton

0

95

365

Oct

8

R

H

Fletcher

1

09

473

May

16

Robert
Follansbee

2

75

1280

Oct

22

M

E

Bunger

1

10

407

July

16

R

H

Fletcher

2

35

1040

Aug

26

R

H

Fletcher

1

20

459

ARKANSAS
RIVER
AT

CANON
CITY

Location
Just
below
the

suspension
bridge
at

Hot
Springs

Hotel
at

the
mouth
of

the
canyon
and

11
2

miles
above
Canon

City

Nearest
important
tributary
is

Grape
Creek

which
enters

above
Records
Available
May
1

1888
to

November
30

1914

Drainage
Area

3

060
square
miles

Gage

Automatic
recording
gage

established
by
the

State

engineer
in

September
1909

The
river

shifted
away

from
this

gage
early
in
19
12

and
a

chain
gage

reading
to

the
same

datum

was
placed
on
the
opposite

side
of

the
river
and
used

during
the

year

This
gage

was
washed
out
in

1914

The
original

Geological

Survey
gage
was

established
April
17

1889

On
October
4

1895

a

new
staff
gage
was

established
on

the
left
bank

about
100
feet

below
the

original
gage

and
referred
to

the
same

datum
At
low

stages
it

read
0

4

foot
lower
than
the

original
gage
but
at

high

stages
the

readings
were

the
same

On
August
26

1902
a

gage

was
established

on
the
right

bank
near
the
first
gage

and
referred

to

the
same

datum
The

datum
of

the
recording
gage
now
used

is

2

00

feet
higher
than
that
of

the
last
gage

Channel
The

channel
shifts
to

such
an

extent
during
high

water
that
at

times
it

is

necessary
to

move
the

gage
in

order
to

read
the

gage
heights

Discharge
Measurements
Made
from
car

and
cable

Winter
Flow

Ice

causes
backwater

during
the

winter

months
Diversions
There
are

court
decrees
for

diversions
of

131

second
feet
from
the

Arkansas
between
the

stations
at

Canon

City
and
Salida

and
diversions
of

2

286
second

feet
from
inter

vening
tributaries
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SEVENTEENTH
BIENNIAL
REPORT

STATE
E14GINDIDRr

COLORADO

DISCHARGE
MEASiTREMDNTS
ON

THE
ARKANSAS
RIVER
AT

1SCllarge
Of

Arkansas
Fiver

at

CrraIIltO
fOr
1913

CANON
CITY

llzainitge
Area
425

Sgtmre
Miles

Altitude
8

930

Peet
Above

GageHt

Discharge

Gage
Ht

Discharge

Sea
Level

Date

Hydrographer

Feet

Sec

Ft

Date

Hydrographer

Peet

Sec
Ft

1913

1914

s

Jan

11

B

S

Claytott

4

10

297

Jan

9

B

S

Clayton

3

92

3282

Da
y

an

a

ar

Apr

May

June

July

Aug

Sept

Oct

Nov

Dec

Feb

28

B

S

Clayton

4

00

330

Apr

22

M

E

Bunger

4

04

376

1

Apr

2

B

S

CClayton

4

49

508

June

26

M

E

B
unger

7

00

2846

4T

1

110

139

365

1600

605

276

220

203

186

82

May

7

B

S

Clayton

4

70

551

Sept

7

M

E

Bunger

i

4

90

510

i

21

11

110

170

470

1490

840

278

220

220

203

98

May

8

B

S

Clayton

5

32

942

Oct

29

M

E

Bunger

4

90

512

3

110

170

476

1090

539

238

220

220

220

96

June

5

B

S

Claytonyton

r5

70

1240

r

4

N

110

170

365

1000

250

186

220

203

220

Jude

22

B

S

Clayton

i

r6
60

1970

w

5

a

t

110

170

365

015

915

170

238

203

154

Aug

4

B

SClaytott

4

08

372

G

k

139

139

365

958

872

203

220

186

X110

Oct

6

B

S

Clayton

4

26

421

a

s

7

c

1
39

124

605

1000

830

297

220

186

110

Nov

25

B

S

Clayton

4

00

320

a

km

8

124

82

830

750

830

342

238

185

110

y

9

110

55

872

750

830

297

238

186

124

10

124

55

830

750

X015

276

203

203

110

11

139

68

830

915

915

342

186

203

110

12

139

90

1340

712

830

44T

203

170

139

i

13

110

170

1280

91b

750

476

186

154

139

t

h

14

110

238

1000

830

712

476

203

154

139

15

X110

257

830

750

750

447

203

154

124

120

238

958

750

572

418

203

124

110

17

130

257

1000

830

418

392

203

124

110

4

139

238

0

19

139

238

1040

1241180

675

365

186

110

20

139

1297

1000

1140

539

392

170

110

110

21

i

139

297

539

1000

476

392

186

124

124

22

139

297

478

750

392

297

170

124

110

3

23

139

220

539

790

392

203

186

110

82

139

186

830

830

605

203

186

124

96

25

139

203

1040

712

539

203

186

124

96

a

26

139

203

1090

750

508

203

186

124

82

139

203

1240

830

447

203

186

110

82

139

23S

1000

915

392

220

186

96

96

E

t

29

139

257

1180

872

365

220

l70

82

82

1

30 31

ti

139 139

276

1380 1490

750

318 297

220 203

170

110 139

82

Mean

1
29

192

859

917

621

299

199

151

123

t

Run
off

acre
feet

7930

11400
52800

54600
38200
18400

11800

9280

7320

k

1

Unless
otherwise
noted
all

discharges
are
in

cubic
feet

per

second

f

4k yif

4

i

a



nVhi

RL
RORT

or

at

Granite
for
1914

Altit
ide

4

930

Feet
Above

Vol June

July

Aug

Sept

Oct

Nov

Dec

1

Jan

Feb

I

Mar

Apr

May

June

July

Aug

Sept

Oct

174

242

210

X120

1700

1090

1090

307

174

2

335

279

2

133

1700

958

1000

2
70

189

146

400

3

366

279

3

254

133

1600

1000

830

253

189

146

417

4

279

146

1490

1140

705

253

204

133

15

266

5

231

160

1490

1340

554

253

204

133

400

6

306

279

6

220

160

1340

1180

518

236

204

183

382

T

279

7

231

146

1180

1040

518

220

160

133

366

8

292

266

8

242

204

1090

915

518

189

174

133

9

300

26C

9

242

349

1000

958

488

160

174

133

583

10

306

26C

10

242

453

1140

1090

425

146

189

133

538

11

2H

11

254

453

1180

1140

328

160

189

133

495

12

306

242

12

242

425

1340

1000

288

174

174

133

516

13

320

259

I

108

397

1540

915

270

189

160

133

516

335

254

14

133

518

1490

958

307

204

146

120

516

15

335

25

15

1

160

665

1600

958

328

204

160

120

516

16

335

25

16

174

745

1340

958

288

189

160

95

17

366

25

17

146

745

1140

915

270

174

160

95

495

18

292

26

18

133

788

1180

1000

328

174

146

82

516

19

306

25

I9

120

830

1240

958

486

174

160

108

516

20

306

26

20

174

915

1246

1000

518

160

160

146

21

306

25

21

204

1240

1140

200

915

590

220

160

120

X22

300

24

22

1

204

1280

1090

1040

518

220

189

95

495

23

C

23

r

204

1340

1280

915

590

189

174

95

475

241

306

23E

24

189

1180

1380

830

705

189

189

95

455

25

22

25

i

264

1280

1400

665

665

204

204

95

455

X28

306

22

220

1280

1490

705

590

220

189

95

475

27

306

x

231

189

1380

1280

872

554

204

174

95

455

28

26C

28

133

1340

1240

1180

518

174

174

95

436

29

x231

29

133

1180

1180

015

486

174

174

95

436

30

279

222

30

133

1240

Hill

872

328

174

189

95

417

31

279

22

220

1180

n

1000
328

189

Mean

225

Mean

164

723

1320

981

514

202

177

118

470

Run
off

acre
feet

316

252

Run
off
acre

feet

5860

44500
78600

12800

60300
31600

68200

12000
109007020

Unleas
otherwise

noted
all

discharges
are
in

cubic
feet
per
second

Day

Jan

Feb

I

Mar

Apr

May

June

July

Aug

Sept

Oct

Nov

Dec

I

242

210

210

350

495

1700

1360

730

400

455

335

279

2

220

200

220

350

X

583

1630

1170

455

400

475

366

279

3

254

200

220

320

780

1420

1110

475

417

475

400

279

4

254

200

210

279

755

1360

1110

475

400

495

350

266

5

231

210

210

266

655

1300

x1230

436

400

475

306

279

6

220

200

210

292

680

1490

1170

400

382

417

300

279

7

231

200

210

306

730

1490

1170

417

366

417

292

266

8

242

210

210

292

1050

1420
r

1170

436

538

436

300

26C

9

242

220

210

254

995

1490

1170

417

583

436

306

26C

10

242

200

210

231

995

1560

1170

436

538

400

306

2H

11

254

200

210

231

940

1700

1170

436

495

400

306

242

12

242

191

220

995

1420

1170

560

516

400

320

259

I

231

191

220

1490

1490

1050

630

516

417

335

254

14

242

191

200

1420

1420

995

630

516

436

335

25

15

1

231

200

200

1170

1360

995

606

516

400

335

25

16

231

200

182
1

1230

1300

905

560

516

366

366

25

17

242

200

191

1170

1300

830

516

495

382

292

26

18

242

200

210

1230

1420

940

495

516

366

306

25

I9

281

210

220

1420

1490

1110

560

516

320

306

26

20

220

220

220

1170

1490

1050

560

475

320

306

25

21

220

220

200

1050

1490

1110

630

495

350

300

24

22

1

231

220

200

830

1490

1110

583

495

350

320

224

23

r

231

220

200

335

940

1420

1050

436

475

350

306

23E

24

231

210

191

306

1050

1560

1110

475

455

366

306

22

25

i

231

210

182

292

1300

1420

995

495

455

350

306

22

26

231

231

182

306

1560

1420

995

455

475

320

306

x

231

27

J

210

220

182

320

1630

1420

885

417

455

320

320

26C

28

220

220

191

350

1420

1420

805

436

436

335

320

x231

29

220

220

350

1420

1560

805

495

436

335

279

222

30

220

242

360

1560

1420

805

475

417

320

279

22

31

220

279

1560

730

436

335

225

Mean

233

207

208

305

1110

1460

1050

502

470

388

316

252

Run
off
acre

feet

14300
11500
12800
11500
68200

86900
6460030900
28000
23900
18800

i1550C

4 4 4 0 4 fi 4 2



122

SEVENTEENTH
BIENNIAL

REPORT

Discharge
of

Arkansas
River
at

Salida
for
1

914

Drainage
Area
1

1601
Square
Miles

Altitudes
7

038
Feet

Aliove

Sea
Level

Day

Jan

Feb

Me

Apr

May

June

July

Aug

Sept

Oct

Nov

Dec

1

242

266

254

242

328

2720

2080

442

1840

807

476

455

2

2

254

254

266

242

315

3350
2000

1690

730

476

455

3

3

254

242

266

266

x300

3020

2000

4690

680

497

435

4

41

242

254

254

292

315

2920

2340

1690

655

497

435

5

5

238

264

254

279

1315

2520

2340

1480

665

518

435

6

238

254

242

306

345

1340

2160

2160

1400

518

518

435

7

7

238

231

231

292

345

1620
2080

1340

518

518

415

8

235

242

242

279

345

1540

1840

1280

456

497

395

9

9

242

254

242

266

475

1400

1690

1150

415

497

395

10

254

254

242

266

680

1540
1690

1030

395

1

497

395

11

11

242

254

242

266

755

2000

1690

X970

435

476

376

12

242

254

231

279

730

2340

1690

838

476

497

376

13

242
r

242

242

254

705

2720

1690

834

476

476

395

14

14

266

242

254

266

805

2920
1840

730

478

415

395

15

5

266

220

254

292

885

3570

1760

680

456

495

3561

16

16

279

231

279

320

940

3350

1690

655

376

435

337

17

s

292

231

292

320

886

2720

1840

632

376

415

337

18

18

a

279

242

292

320

995

2820

2000

730

376

395

337

19

19

i

254

242

266

278

940

2920

2080

807

415

395

318

20

20

242

242

254

290

1110

2920

2160

888

415

395

376

21

21

242

254

254

325

1630

2820

2000

970

415

395

376

22

22

i

254

254

142

340

1930

2520

2520

888

435

455

318

23

23

266

231

242

355

1850

23401

2080

834

395

476

300

24

266

231

254

355

1930

2820

1840

1030

395

497

300

25

2b

254

220

231

370

1770

2720

1690

1030

415

497

300

26

254

231

242

370

1630

2520

1760

1030

415

497

318

27

27

266

231

254

355

1770

2160

1840

1030

395

476

318

28

28

266

254

254

340

1930

2080

2720

1030

395

476

318

29

29

231

335

266

325

1700

20802160

480

1030

415

455

318

30

30

242

254

345

1770

1920

2000

915

435

455

281

31

254

410

248

1710

2090

522

1920

834

335

476

335

Mean

Mean

253

2431

253

303

1050

2500

1970

1070

474

466

367

Run
off

acre
feet

Run
off

acre
feet

15600
13500
15600
1

18000
64600
149000
121000

60400

6580011

23800

28200
1

287001
218001

1

Unless
otherwise
noted
dill
discharges

are
in

cubic
feet

per
second

Day

Jan

Feb

Mar

Apr

May

June

July

Aug

Sept

Oct

Nov

Dec

1

r

310

380

310

500

410

1840

1150

442

365

410

335

335

2

310

380

310

545

545

1840

1000

365

365

500

335

335

3

310

380

310

b45

722

1620

970

335

365

442

365

365

4

310

380

365

460

590

1260

870

350

365

425

425

380

5

310

380

365

365

1568

1220

x1080

335

335

425

410

395

6

310

380

365

365

590

1340

4110

335

335

425

410

365

7

290

380

365

425

590

1420

1150

335

335

410

365

335

8

290

380

350

425

810

1420

1080

335

365

395

335

365

9

290

380

350

380

x

970

1500

1190

335

460

395

335

365

10

E

310

380

350

335

902

1620

1460

335

442

395

335

335

11

310

365

335

335

935

1970

1110

365

442

380

335

310

12

310

365

365

365

1000

1970

1190

365

500

380

335

310

13

335

335

365

425

1340

1880

970

568

442

395

350

310

14

335

335

365

460

1460

1620

870

545

425

395

335

r

365

15

x

335

365

310

545

1150

1540

780

545

425

395

335

395

16

335

365

310

522

1150

1580

840

480

442

365

335

395

17

365

365

310

522

1150

1580

810

460

425

365

335

395

18

365

365

310

545

1190

1670

750

460

425

365

335

I

395

19

365

365

310

522

1260

2060

1040

460

410

x

335

395

335

20

365

365

310

522

1260

1970

1000

522

380

335

365

395

21

365

365

850

500

1190

1840

1260

722

365

335

335

310

22

365

335

350

500

935

1880

1260

668

365

336

365

310

23

365

335

350

442

840

1750

1110

480

365

335

335

336

24

365

335

350

410

970

1710
1150

395

425

335

335

335

25

380

335

335

380

1340

1670

1080

410

425

335

335

335

26

380

335

335

365

1460

1500

902

395

410

335

365

310

27

380

335

335

365

1710

1420

840

365

380

335

365

425

28

365

335

335

380

1670

1340
r

750

395

365

335

365

r

425

29

365

335

395

1500

1426

615

480

395

335

365

365

30

365

410

410

1800

1340

568

410

460

335

335

335

31

380

410

1710

522

380

335

335

Mean

340

361

343

442

1090

1630

983

431

400

375

354

355

Run
off

acre
feet

20900
200001
211001
263001
670001

97000
60400
26300
23800
23100
21100
21800



v

Day

JJan

Feb

MMar

Apr

May

June

JJuly

Aug

SSept

OOct

NNov

DDec

1

3380

3330

3342

3330

4428

2760
22330

22460

7755

430

4470

2

386

330

355

3330

428

33320

22330

44800

728

4430

4470

3

3380

3330

368

3330

4462

33210

22280

22140

6620

4430

4450

4

3

551

333C

368

3342

50

3010

22510

2050

5595

415

430

5

3355

3330

342

3355

11395

22810

22700

11820

5595

4430

4450

6

3355

3355

355

3355

355

22520

22600

1600

5572

1

430

4430

7

3355

3330

3355

3380

355

22150

22560

11430

5510

4430

470

8

3355

3310

3355

3355

355

11710

22200

44310

470

430

4470

9

3355

3380

3355

3355

368

11510
22100

1350

4490

430

4400

10

3355

3355

3355

3342

542

11430

11970

11230

4490

4430

4400

11

3330

3380

355

3355

710

11920

11920

11190

470

4430

4400

12

3330

3380

3355

355

765

22240

22200

11150

4450

430

4400

13

3330

380

3355

3368

710

22520
22060

11010

4450

430

4400

14

1

3330

3380

355

3355

710

22810
22200

11010

4470

450

4400

15

3330

3355

3355

355

9950

33930
22200

940

4470

370

4400

10

3355

380

3380

3355

11050

44410
22200

9908

4470

385

4400

17

3355

3355

3368

3380

1050

33640

22420

8845

4450

4400

4430

18

t

3355

3355

4410

355

982

33480

22650

815

430

415

4430

19

x

3355

355

3380

3330

1050

33480

33050

875

4430

400

4450

20

3380

3355

3355

3330

1120

33370
22940

11010

4400

400

4400

21

i

3380

3330

355

3342

1550

33370
2270C

1010

4400

4400

415

22

3380

3330

355

355

1970

33100

33210

11040

4430

450

4400

23

E

3355

330

3342

3355

2020

22800

22840

9940

430

490

385

STATE
ENGINLER

COLVRADO

15

ARKANSAS
RIVER
AT

PUEBLO

Location
At

Main
Street
Bridge
in

Pueblo
2

miles
above

the
mouth
of

Fountain
Creek
the

nearest
tributary

Records
Available
September
19

1894

to

November
30

1914

From
May
1

1585
to

September
30

1886
a

station
was

maintained
at

Pueblo
by

the
State
engineer

from
June
1

1SS7

to

September
30

18971
a

station
was

maintained
at

a

point
9

miles
above

Pueblo
from
May
1

1889
to

August
31

1889
the

Geological
Survey

maintained
the

station
9

miles
above
Pueblo

Drainage
Area

4

600
square

miles

Gage

An
automatic

gage
located
150
feet
below
Main
Street

Bridge
has
been

used
since

March
22

1911

It

is

referred
to

the

wine
datum
as

the
chain
gage
on

the
Main
Street
Bridge

whiell

at

the
Santa
Fe
Avenue
Bridge
on

September
19

1894
was

used

until
July
10

189
8

when
a

second
gage

was
placed
at

Main

r

Street
Bridge

and
used
unti
l

March
3

1900

From
that

late

until
I

July
14

1902
a

vertical
staff

near
the
Union
Avenue
Bridge

vas
used

From
that
date
ilntil
July
7

1905
when

the
present

gage
wls
placed

in

position
a

staffgage
referred
to

a

different

datum
was

used

Channel
The

channel
shifts
to

such
an
extent

during
High

water
that
it

has
been

necessary
to

move
the

gage
in

order
to

read
the

gage
Heights

Discharge
Measurements
Made
from
Main
Street
Bridge

G

Winter
Flow

Ice
causes
some

slight
backwater

duving
the

winter
months Diversions

There
are

court
decrees
for

diversions
of

637

second
feet
from
Arkansas
Riyer
between
the

station
at

Canon

City
and

Pueblo
an
d

diversions
of

372
second

feet
from
inter

vening
tributaries

Co
operation
This

station
is
maintained
in

co
operation
with

the
Arkansas
Valley
Ditch

Association

DISCHARGE
IEASURE

THE
NTS
ON

THE
ARKANSAS
RIVER
AT

PUEBLO

Gage
nt

Discharge

Gage
Ht

Discharge

Date

Hydrographer

Feet

See
Ft

Date

Hydrographer

Feet

See

Ft

1913

1914

Jan

31

B

S

Clayton

2

12

283

Jan

7

B

S

Clayton

2

40

389

Feb

23

Bt
S

Clayton

2

10

312

Apra

14

M

E

Bunger

2

42

476

Mob

17

B

S

Clayton

1

77

146

May

14

M

E

Bunger

3

05

853

May

8

C

L

Patterson

2

49

618

May

27

M

T

Bunger

4

10

1856

May

9

C

L

Patterson

3

13

1105

June

1

C

L

Patteison

5

30

June

2

B

S

Clayton

4

00

1880

June
25

M

F

Burger

4

94

3102

June

20

B

S

Clayton

4

00

1692

Aug

18

H

E

Turner

2

92

666

July

7

B

S

Clayton

3

21

942

Sept

11

M

E

Bunger

2

62

499

July

31

B

S

Clayton

2

55

554

Oct

14

M

E

Banger

2

65

03



Oct

7

B

S

Clayton

Nov

12

Clayton
T5

m ti

T

tieiow
the

mouth
of

Huerfano
River
the

nearest
important

tary lecords
Available
September
S

1597
to

October
31

1903

14

1909
Jo

November
30

1912

January
1

to

Novembei
30

rainage
Area

9

130
square
miles

rage

An
automatic

recording
gage
with
its

zero
coinciding

the
lowest

point
of

the
diversion
dam
has
been
iu

use
since

There
is

no

mown
relation
Between
the
present

gage
and

rmanent anal

The
flow
at

this

ridge
in

order
to

shoes



1g

Discharge
of

Arkansas

River
at

Pueblo
for
1913

SEVENTEENTH
BIENNIAL

REPORT

Sea

Level

Day

Jan

I

Feb

Mar

Apr

May

June

July

Aug

DISC
LARGE

MEASUREMENTS
ON

THE
ARKANSAS
RIVER
AT

Nov

Dec

Nr x

1

260

LA

JUNTA

320

455

260

1840

Gage
Ht

Discharge

300

Gage
Ht

Discharge

Date

Hydrographer

Feet

See
Pt

Date

Hydrographer

feet

Sec
Ft

1913

1880

350

1914

428

225

Feb

6

B

S

Clayton

2

15

50

Jana
26

C

L

Patterson

0

90

34

G

Mar

B

S

Clayton

0

88

25

May

5

C

L

Patterson

0

82

53

6

Apr

5

B

9

Clayton

1

63

10

June

9

C

L

Patterson

2

40

528

Apr

21

C

L

Patterson

2

00

269

Aug

27

H

E

Turner

2

55

289

May

1

C

L

Patterson

0

80

25

7

Sept

11

H

E

Turner

2

53

248

June

4

B

S

Clayton

1

95

301

Sept

9

H

Ell
Turner

2

45

151

June

24

B

S

Clayton

2

12

355

Sept

16

M

E

Bunger

2

45

130

July

1

B

S

Clayton

2

28

488

Sept

21

H

E

Turner

2

46

146

July

10

B

S

Clayton

1

70

102

950

225

280

July

30

0

L

Patterson

2

18

31i2

205

385

205

Aug

7

C1

L

Patterson

1

10

46

3

195

260

325

Nov

8

B

S

Clayton

1

60

153

420

205

385

STATE
ENGINEERi

COLORADO

19

Discharge
of

Arkansas

River
at

Pueblo
for
1913

Dr
ainage

Area
4

00

Square
Miles

Altitude
4

665
Feet
Above

Sea

Level

Day

Jan

I

Feb

Mar

Apr

May

June

July

Aug

Sept

Oct

Nov

Dec

Nr x

1

260

290

320

455

260

1840

1120

375

300

350

280

300

2

260

260

320

490

290

1880

950

350

260

428

225

325

3

260

260

290

455

455

1510

950

280

280

428

350

400

4

260

385

290

385

760

1320

795

260

300

428

428

428

b

r

205
1

1385

290

385

600

1270

720

280

280

375

428

455

8

205

420

260

385

525

2170

950

260

860

400

400

455

7

205

385

290

320

525

1290

950

225

280

350

400

455

l

205

385

205

385

525

1370

950

195

260

325

400

455

205

420

205

385

1080

1360

950

195

300

400

400

455

10

250

455

205

320

960

1620

1350

195

400

350

325

400

306

386

260

290

1000

1670

1120

195

455

325

300

x

50

b

12

300

385

320

r

260

1000

1820

992

225

515

400

300

350

352

290

290

1130

1360

910

350

455

375

242

400

14

320

320

420

1560

1400

832

400

400

375

280

350

320

232

i

490

1340

1390

758

428

455

400

300

350

a

16

400

232

155

562

1080

1340

720

428

455

375

300

375

350

X290

110

562

1170

1320

795

375

42S

375

300

428

f

110

525

1170

1530

992

400

406

350

300

455

29

c

300

320

180

1562

1260

1700

1120

400

375

260

485

s

20

300

260

20G

528

A
300

1740

832

515

350

350

800

485

21

z

280

60

206

1210

1890

795

b48

350

3b0

280

428

22

280

260

2b

rb25
3

455

y1080

1740

i080

L9b

350

350

800

350

1690

1990

400
Yi

350

350

300

350

24

30D

290

200

385

880

1540

1640

400

428

350

280

400

25

300

385f

110

290

1080

1400

1040

375

400

375

280

350

2C0

385

180180

260

1300

1300

795

325

375

350

300

350

27

l

250

320

20

260

1480

1160

910

300

375

350

300

325

28

f

l

275

1320

205

260

1700

1160

870

300

375

300

300

325

29

270

180

260

1480

832

650

350

400

260

280

300

280

205

260

1660

1300

548

350

375

300

300

800

31

280

260

1880

455

300

300

Mean

277

330

228

391

1050

1460

348

365

359

315

385

Run
oft

acre
feet

17000
18300
14000
23300
64600

86900
58953 58600

21400
21700
22100
18700

23700

Unless
otherwise
noted
all
discharges

axe
in

cubic
feet

per

second



Discharge
of

Arkansas
River
at

Pueblo
for
1914

Drainage
Area
4

600
Square
Miles

Altitude
4

665
Feet

Above

Sea
Level

Day

Jan

Feb

Max

Apr

May

June

July

Aag

Sept

Oct

Nov

Dec

1

395

345

375

360

1590

3440

1640

5300

720

395

528

2

395

345

390

345

1300

3960

1930

3740

790

395

450

3

395

345

390

360

980

4200

2120

6720

720

418

450

4

v

395

345

390

408

895

3900

2480

4610

625

418

450

5

395

345

390

408

718

3500

2870

3746

595

440

450

6

395

360

390

465

625

3020

2480

2810

595

465

428

7

395

330

375

465

565

2720

3220

2480

655

465

405

8

378

330

390

490

565

2108

2120

2240

568

c

490

385

9

c

360

400

360390

222

465

595

1950

1930

2030

595

418

365

10

360

360

390

425

685

1690

1640

2100

595

440

385

11

330

360

390

425

895

1860

1640

1770

490

540

475

12

300

360

375

465

1160

2790

2060

1480

440

515

450

13

300

3601

375

490

980

2870

2400

1480

440

490

450

14

300

355

375

515

858

3220

4700

1260

540

540

450

15

x

320

355

375

490

895

4000

2330

990

515

540

450

16

320

360

390

465

1250

6060

2120

870

490

470

450

17

320

350

390

465

1250

4860

3480

830

490

4701

450

18

340

350

408

515

x1390

4260

3220

720

490

470

450

19

340

340

425

515

1250

3920

3830

625

440

520

500

20

360

340

408

490

1250

3660

3830

720

440

520

450

S

21

330

335

390

445

1440

3660

3390

720

440

550

450

22

315

395

375

465

2060

3390
3390

790

395

550

450

23

330

395

360

490

2270

3170

3040

4610

950

440

690

450

24

345

335

375

465

2320

2710

3220

910

440

760

428

25

3

3

0

390

465

2490

3040

2790

1030

395

660

428

26

330

330

390

408

2110

2870s
2870

1030

395

150

385

27

345

3b5

375

485

1950

1950

2400

3040

1080

395

790

365

28

x

345

355

875

465

2380

2260

5130

1030

378

660

405

29

x

360

375

465

2380

1860
4760

950

360

620

385

30

x

330

375

895

1950

1750

4180

916

395

620

365

al

315

390

2220

6470

870

555

Mean

347

352

X386

468

1400

3170

3000

1830

509

536

418

Run
off

acre
feet

21300
195001
23700
27800

01001189000
184000
113000

117000

30300
33000
24900

Unless
otherwise
noted

all
discharges
are
in

cubic
feet

per
second

Day

Jan

Feb

Mar

Apr

May

June

July

Aug

Sept

I

Oct

Nov

Dec

1

300

570

255

210

5300

7200

1980

5570

8601

411

680

2

500

402

210

202

2930

6960

2020

4860

860

411

630

3

500

390

210

186

1180

7110

1960

6830

840

366

600

4

500

434

275

174

940

6600

2190

5900

730

374

580

5 1

500

390

255

174

1030

5600

2380

4640

660

475

531

6

450

360

250

260

780

4410

Y3320

3050

620

494

7

i

450

402

255

554

780

3430

2070

2330

730

465

456

8

450

460

265

330

725

2380

x

1920

2400

650

420

465

9

400

530

222

295

725

1800

1730
1720

750

393

475

10

375

420

222

324

900

1820

1550

2800

750

366

465

11

375

408

250

420

1180

1760

1480

2010

670

384

550

12

350

342

250

441

1180

2050

1570

1450

630

456

630

13

L

400

300

255

378

758

3090

1730

1100

580

484

580

14

425

250

265

390

758

2750

2050

920

550

512

570

45

450

170

255

372

1030

6160

3320

750

550

331

590

16

300

198

238

420

940

7300

1980

600

540

411

600

17

350

202

250

420

900

7110

2050

020

366

402

650

18

325

170

265

490

4580

4230

2640

960

366

366

670

19

325

30

306

420

2100

3550

3200

1100

358

475

550

20

385

300

360

420

1570

3550

3710

800

310

503

512

21

390

202

378

408

1900

3460

3550

800

286

465

475

22

330

214

408

360

7890

3660

3060

630

3061

475

512

23

300

360

330

390

3170

2970

4480

670

342

660

531

24

342

265

250

408

2800

2270
2840

7301

393

1080

475

25

w

348

115

230

792

3120

2510

4080

750

375

860

375

26

378

34

290

408

2990

2510

2700

730

326

650

375

27

455

138

270

420

1950

2020

2370

750

366

700

326

28

348

205

255

441

3700

1690

3640

800

374

772

366

29

360

238

434

3170

1640

1870

900

390

838

366

30

506

210

840

2870

1960

3970

780

374

730

374

31

490

210

2520

4390

770

730

Mean

399

298

264

393

2040

3790

2700

1900

530

537

518

Run
off
acre

feet

24500
16600
16200
23400
125000

226000
16600Q
117000
31500
33000
30800



1 2 2 2 2 2 2 2 2 2 2 3 3 1t

Day

JJan

FFeb

MMar

Apr

MMay

JJune

JJuly

Aug

SSept

OOct

NNov

DDec

1

34

1117

57

779

21

4430

4430

115

440

190

1150

1126

330

661

rr45

552

338

5525

4400

92

334

1187

1132

1135

3

335

660

663

665

50

4430

372

xx

54

335

198

1110

138

4

333

559

660

1167

442

3341

372

27

332

242

1103

1126

5

228

550

35

llb4

46

4478

274

19

118

229

1187

880

6

22

550

30

1111

63

7704

1174

14

226

1176

2242

442

7

30

550

35

111

442

362

1184

446

334

1153

2226

888

8

31

550

35

779

41

777

666

46

334

166

210

663

9

332

550

30

1133

47

1191

552

40

34

147

1144

447

10

33

550

22

1120

559

4442

1133

34

334

1166

2213

334

11

338

550

118

2202

444

4454

2202

334

334

1135

2238

773

12

551

884

11

1120

38

167

2224

335

449

1115

2220

2209

13

68

559

10

1130

550

1102

1184

338

84

GGS

1120

1150

Day

Jan

Feb

7Mar

Apr

May

June

July

Au

Sept

Oct

Nov

Dec

1

15

50

50

60

3400

840

870

2990

284

87

118

2

25

37

120

70

3180

5100

630

2500

129

220

79

3

25

31

198

84

165

4800

670

3040

297

87

66

4

25

50

209

26

66

4800

670

3420

263

52

104

5

25

75

203

23

46

4650

925

2475

128

134

342

6

25

84

238

60

46

3450

925

1880

139

195

292

7t

25

227

191

148

32

2255

550

1175

192

195

86

8

25

195

88

186

52

1230

72

600

185

116

116

9l

5

37

169

23

166

59

585

115

353

178

132

82

10i

31

75

16

206

24

125

340

397

151

132

140

11

25

58

20

228

94

65

510

291

166

132

98

12

25

50

36

250

150

250

5101

148

162

116

86

13

25

58

36

228

214

660

550

163

91

170

86

14

25

116

26

186

138

1810

770

1160

88

220

76

15

37

158

23

206

126

5910

239

80

75

316

76

16

1

84

15

84

200

214

14160

405

157

96

264

110

11

37

105

114

228

75

8480

310

158

98

300

140

18

37

66

186

250

104

6620

870

182

75

227

110

19

84

66

166

277

2550

4400

3950

172

44

188

66

20

84

66

166

250

75

2400

2074

123

38

123

76

21

143

58

250

206

59

2300

1875

94

133

251

66

43

58

186

98

2186

1610

1070

06

31

406

66

23

37

125

f

206

148

3180

720

2740

75

20

406

76

24

37

50

186

186

975

340

1900

62

20

313

174

25

84

94

430

166

470

x

182

1810

125

20

90

76

26

43

84

114

166

670

239

1110

150

27

104

27

37

37

70

186

420

167

890

225

34

188

98

28

37

58

31

130

2180

152

890

260

34

134

110

29

37

60

342

1310

218

1900

293

34

48

86

30

25

98

300

1850

870

1730

346

43

169

6

31

158

130

930

1300

n362

118

Mean

45

2

8T
8

118

178

808

2650

1070

719

109

182

108

Runoff
acre

feet

2780

4880

7260

1060
0

49700
158000
6580
0

X442001
6490
11200

6430





STATE
B14GINEER

COLORADO

2T

xl

iqchargor
of

Arkansas

River
at

Lamar
for
1913

Dra

ge

Ai6
a

Square
Miles

Altitude
3

610
Fe
et

Above

Sea

Level

Y

in

rob

14

r

Apr

May

June

Aug
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Z
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1

0
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2

0
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0
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0
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0
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0
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0
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i
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the

station

Co
operation

Station
maintained

by

the

United
Stn
es

Geological
Survey
in

co

operation
with
the
United

States
Forest

Service
Records

were
furnished
by
the

United
States
Geological

Survey DISCHARGE
MEASUREMENTS
0

r

TIIE
TENNESSEE
PORK

NEAR
LEADVILLE

Gage
Ht

Discharge

Gage
Ht

Discharge

Date

Hydrographer

Feet

See

Ft

Date

Hydrographer

Feet

See
Ft

1913

1914

May

19

Raymond
Richards

0

60

121

May

4

11

H

Fletcher

03
1

50

June

22

R

H

Fletcher

0

47

70

June

9

Robert
Follansbee

0

62

121

Sept

8

R

H

Fletcher

0

14

21

Aug

13

W
D

Anderson

0

11

21

Oct

14

Robert
rollansbee

b

04

14

Oct

6

R

H

Fletcher

0

40

11

IIALF
MOON
CREEK

NEAR
LEADVILLE

Location
In

sec

6

T

10

S

R

80

W

1

mile
above
mouth

of

stream
and
6

miles
southwest
of

Leadville
no

tributaries
below

the
Station Records

Available
April
10

1911
to

September
30

1914

Drainage
Area

30
square
miles

Gage

Vertical
staff

Channel
Shifting

Discharge
Measurements
Made
by

wading

Winter
Flow

Ice

causes
backwater
during
the

winter

months
and
records

are
discontinued

Diversions
There

are

court
decrees
for

diversions
of

12

second
feet
above
the
station

Accuracy
Owing
to

the
high

altitude
of

the
drainage
basin

the
stage
is

likely
to

show
considerable

diurnal
fluctuations
at

certain
seasons
of

the
year

due
to

alternate
melting
and

freezing

and

he
mean

daily
gage

height
based
on

one
reading
for
day
may

be

considerably
in

error

For
this

reason
the
estimates

cannot
be

considered
better
than
fair

2



9PNIENTBBNTT
BIENNIAL
BI
oRT

o

operation
This

Statioll
is

maintained
by

the

United

States
Geological
Survey
in
co

operation
wiill
the
United
States

r

Forest
Service
Recoi
ds
fn

Ilislied
by
the
United
States

Geological

Survey DISCHARGE
1h
A
SURh1l1ICNTS
ON

TI

ALI

1rOON
CREEK
NEAR
I

P
ADVILT
B

Gage
Ht

Discharge

Gage
Ht

Discharge

Date

Hydrographer

Feet

Sec

Ft

Date

Hydrographer
Feet

See

t

1913

1914

lblay

16

Raymond
Richards

38

23

7

May

4

R

H

Fletcher

0

14

7

0

June

22

R

H

Pletcher

0

78

66

5

June

9

Robert
Follansbee

0

50

35

Sept

8

R

H

Fletcher

50

18

5

Aug

13

M

D

Andm
sun

0

55

31

Oct

14

Robert
Follansbee

31

7

3

COTTONWOOD
CIn1
ICK
BELOW
HOT
4PRTNGS

NEAR
ECENA

VISTA

Location
In

the
Leadville
National
Forest
at

bridge
ill

set

22

T

14

S

h

19

W

half
a

mile
below
Ilot
Springs
Hotel

and
fi

miles
west

of

Buena
Vista
2

miles
below

mouth
of

South
Fork

the
nearest
tributary

Records
available
April
9

1911

to

November
30

1914

Prom
September
95

1910
to

September
11

7

913

a

station
w

as

maintained
in

section
21

1

mile
above
the

present
station

Drainage
4rea

72
square
miles
Ineasure
on

forest
atlas
r

Gage

Vertical
sta
ff

Channel
Probably

permanent
although
the

rough
section

makes
the

results
erratic

Discharge
Ifeasurements

Alade
from
bridge
or

by
wading

tiVinter
Plow

The
river
is

open
dnring
then

winter
months

on

account
of

hot
springs

above

Diversions
There

are

court
decrees
foi

diversions
of

133

second
feet
from

Cottonwood
Creek
of

which
25

second
feet

are

above
the

station
accuracy

Owing
to

the
very

rough
condition

of

the
strea
I

bed
the

estimates
cannot
be

considered
other

than
fair
or
possibly

good
Co

operation
Station

maintained
by

the

United
States

Geological
Survey
in

co
operation
with
they
United
States
Forest

Service

Records
furnished
by

the

United
States
Geological

Survey DISCHARGE
MEASUREINIENTS
ON

COTTONWOOD
CRLll
K

NEAR
BUENA
vIST
1r

Gage
lit

Discharge

Gage
Ht

Discharge

Date

Hydrographer

Feet

Sec
Ft

Date

Hydrographer

Peet

sec

Ft

1913

8914

May

22

Raymond
Richards

1

02

71

Jan

7

It

H

Pletcher

0

63

20

June

21

IT

H

Fletcher

1

75

187

Aug

15

M

D

Anderson

1

20

96

Sept

9

R

H

Fletcher

0

95

63

Oet

7

R

H

Fletcher

0

90

54

Oct

13

Robert
Follansbee

0

87

50

Em

STATE
BNGIN
BBIt

COtORAD6

35

Disehal
ge

oF

Tennessee
Fork

near

Leadville
Colo

for
1913

1

rilinage
Area
45

Square
Miles

Altitude
10
000
Feet

above
Sea

Level

Day

Jan

Feb

Mar

Apr

May

June

July

Aug

Sept

Oct

Nov

Dec

5

1

103

100

30

18

12

12

103

27

18

12

12

3

10927

18

12

12

4

109

27

18

12

12

5

90

25

17

12

12

15

b

00

25

17

13

12

18

7

90

25

17

15

12

8

il

82

27

15

18

12

18

2

77

27

15

18

12

10

103

98

27

15

18

12

11

140

27

17

18

12

12

140

22

15

15

12

13

GO

20

17

15

12

12

14

66

18

15

151

12

15

15

GG

20

15

15

12

1G

77

GG

34

15

15

12

17

66

27

15

15

12

18

98

40

15

12

12

19

121

73

53

15

12

12

20

r

73

34

12

12

12

21

73

34

12

12

12

22

60

34

12

12

12

23

r

1

90

73

53

12

12

12

e9

73

90

15

12

12

25

4401

60

40

12

12

12

L

26

1

60

30

12

12

12

27

48

27

12

12

12

28

53

27

12

12

12

29

53

1

27

12

12

12

30

371

27

12

12

12

31

22

12

12

Moan

79

51

31
4

14

6

13

5

12

Run
off

acre
feet

4730

1930

898

803

738

finless
otherwise

noted
all

discharges
are
in

cubic
feet

per
second



I

36

sHVENTIDIDNTH
BI

NNIAL

PORT

S

STATI
I

ENQINL
Ft

COLOPADO

3Z

Ck

Discharge
of

Tennessee
Fork

near
Leadville
for

19144

Drainage
Area
45
Sduare
1Viiles

Altitude
10
0

0

Feet

4j

IDlse
Arge
Of

Half
Moon
Creek

near
Leadville
for

1913

Level

lbove
Sea

r

lhalnage
Area
30

Square
Miles

Altitude
9

550
Feet
Above
Sea

Level

Day

Jan

Mar

Apr

May

Jule

July

Aug

Sept

Oct

Nov

WE

r

a

c

Day

Jan

Feb

Mar

Apr

May

June

July

Aug
g

Sept

Oct

Nov

Dec

1

39

34

414

34

24

12

10

r

r

a

2

36

29

397

70

1

45

82

18

18

7

5

t

3

43

18

12

SO

2

90

82

18

18

r7

6

58

329

84

18

12

30

4

43

88

312

10

82

18

18

7

6

5

43

67

84

18

12

10

4

8

82

18

14

7

6

244

84

18

11

10

4

6

43

56

82

18

14

7

4

67

244

79

7

40

6

56

82

18

14

7

4

84

176

69

12

11

10

8

36

160

176

64

12

It

t

7

G7

59

18

18

7

4

9

10

S

56

70

18

24

7

4

10

20

217

129

GO

12

11

10

G

9

78

70

18

14

7

4

29

237

16D

60

12

11

10

11

G

18

237

210

54

10

4

78

48

24

10

12

40

176

12

11

10

4

fl0

48

18

10

74

13

193

45

12

71

10

Z

62

170

1R3

54

12

1I

12

t

90

s

48

14

10

7

4

14

6

96

103

10

13

73

40

10

IS

4

15

203

54

12

11

10

i

129

190

380

54

12

11

10

14

78

31

10

18

7

4

18

247

15

6

40

10

18

7

4

108

203

54

12

ll

10

17

86

176

196

54

r

1I1

d5

10e

31

10

18

7

4

18

12

It

10

40

10

18

7

4

74

203

213

54

12

ll

10

6

69

278

62

130

48

10

18

9

4

20

64

213

lz

11

to

138

48

18

18

7

4

21

295

ISG

79

12

It

10

1

s

t

20

7D

138

X48

8

72

329

19667

12

ll

10

7

22

81

363

2I

138

31

31

12

4

23

179

67

12

11

10

Jip

22

r

100

X31

31

12

7

4

24

90

380

173

G7

12

11

10

25

99

431

8

108

147

87

12

I1

10

1

24

8

40 46

24

19

7

26

278

141

62

12

11

10

25

7048

24

7

3

100

346

r

111

72

12

11

10

27

to

21

96

48

24

9

6

3

92

295

89

97

12

li

10

r

J

28

3

74

346

Wl

7

67

82

43

31

9

5

3

B9

89

200

r

12

11

10

2S

82

l48

24

S

6

3

42

261

89

106

12

11

10

30

10

38

312

70

31

24

8

6

3

31

89

92

12

I1

10

30

90

70

31

18

8

6

3

363

87

11

r

Mean

80

S

0

63

5

221

204

73

4

13

4

11

1

10

0

31

a

90

18

18

6

Run
off

acre
feet

492

3780

13600
12100

4510

791

Mean

85

5

51

1

19

4

4

0

1833

81419

00238

680

505

9

lion
offaoro

foet

5110

3140

1190

mess
otherwise

noted
all

discharges
are
in

pubic
feet

per
second

Unless
otherwise

noted
all

discharges
arc

in
Goble

feet
per

second

p



Day

Jan

I

Peb

Mar

Apr

i

June

SlrwhNTI91
N
iH

BIENNIAL
91
L

OJLT

Aug

Sept

Discharge
of
Half
Noon
Creek

near
Leadville
Colo

for
1914

Dec

Drainage
Area
39

80aare
Miles

Altitude
9

5

0

Feet
1b

ove

21

22

Level

37

Sea

Day

Tan

Feb

Mnr

Apr

May

June

July

Aug

Sept

Oct

I

Nrv

Dec

23

18

50

2001

138

132

87

15

30

724

3

I

4

21 21

2

18 18

14 141

37 37

138

132

71

15

68 681

30 36

30 30

4@

3

21

18

14

123

140

69

15

48

J 681

kIN

4

21

1

7

123

140

69

15

55

48

62

iS

5

j

21

21

12

85

140

69

15

55

48

6

36

8 9

211 21

12

R5

138

49

15

144 162

55

s

7 8

30 30

30 38

1

12

44

133

49

151

14

63

200

J

55

68

12

35

138

49

15

21 21

18 18

141 141

1

9

12

52

102

49

15

13 14

21 21

18 18

10

90 76

144 144

29

110

X102

47

15

36 36

30 30

15

21

ll 12

18

181

20

123

110

47

15

68

62

1G

13

16

21

29

138

102

47

15

50

2001

G

44

168

100

31

17 18

21 21

21 21

18 18

20 261

14

2001 2001

44

202

10
T

17

13

48 421

24 30

30 30

1 a

Yb 16

17 17

44

168

12

17

131

2001 2201

G8 168

55 48

17

30 30

52

146

92

17

131

17

18

a

2001

68

52

138

100

15

13

30

19

sh

1S

17

62

I6S

107

15

131

2001

111

55

10

73

168

1071

17

131

23

20

i

73

178

97

I

17

10

iii

21 22

73

SG8

97

21

10

3p

97

165

S6

i

17

10

y

23

97

149

73

17

10

06

24

110

1G5

110

17

10

25

110

143

110

15

10

j

26 27

110

135

115

110

126

13

10

P

28

95

85

135

95

13 21

10 10

I

29

85

132

87

21

10

162

181

30

1

97

140

87

21

10

481

30

31

138

87

21

21 21

14 14

Mean

I

61

1

133

108

33

7

12

7

1811 172

80 78

Rum
off

acre
feet

330

7910

6640

2070

756

48130
x

Unless
otherwise

noted
all

discharges
are
in

cubic
feet

per
second

i

39

21

Day

Jan

I

Peb

Mar

Apr

May

June

July

Aug

Sept

Oct

No

Dec

1

211

21

22

18

37

200

701

55

021

30

19

21

21

23

18

50

2001

68

551

681

30

724

3

I

4

21 21

21 21

18 18

14 141

37 37

1811 181

661 64

48 48

68 681

30 36

30 30

5

21

21

18

14

37

181

62

48

J 681

36

30

C

21

21

18

14

43

181

55

48

62

1

36

36

7

j

21

21

18

141

63

144

55

48

62

30

36

8 9

211 21

21 21

1S 18

14 141

69 56

144 162

55

49 58

62 62

30 30

30 38

10

21

21

18

14

63

200

J

55

68

30

30

Il 12

i

21

j

21

21 21

18 18

141 141

76 90

181 1621

r

55 68

68 621

36 30

30 30

13 14

21 21

i

21 21

18 18

14 14

90 76

144 144

68 68

65 62

36 36

30 30

15

21

21

18

181

50

181

68

62

36

30

16

21

21

18

201

50

2001

62

55

24

30

17 18

21 21

21 21

18 18

20 261

63 76

2001 2001

68 63

56

62 5

48 421

24 30

30 30

19 20

21 211

17 17

18 18

26126

90 76

2001 2201

G8 168

55 48

55 55

421 42

30 30

24 19

21

21

17

18

63

2001

68

48

551

361

30

19

22

21

17

18

261

67

2001

111

55

55

3w

30

24

23

21

17

18

261

82

1811

111

68

551

42

19

24

24

21

17

18

16l

111

181

06

68

55

421

24

30

25

21

17

18

161

111

1811

82

68

55

42

30

30

26

21

21

18

1G

162

181

82

62

55

481

30

24

37 8

21 21

21 21

14 14

201 201

200 144

1811 172

80 78

62 55

55 55

48130
x

30 24

24
x

24

39

21

14

1

261

181

1721

76

55

55

361

24

24

30 31

21 21

18 18

31

200 220

172

74 72

55

55
1

36 301

19

19 19

lean

211

20

17

9

18

81

89

4

181

80

1

59

3

55

9

52

41

29

7

27

3

tun
off

acre
feet

12901

1110

11001

1120j

5500

10800

23801

2590

3330

32201

1770

I680



STATE
ENGINEER

COL0T
610

41

NORTH
COTTONWOOD
CREEK

NEAR
BUENA
VISTA

ttion

At
highway
bridge
in

sec

10

T

14

S

R

79

W

northwest
of

Buena
Vista

just
below
a

small
stream

from
the

west
and

11
2

miles
below

mouth
of

Silver

rds
Available

October
5

1911
to

July
25

1914

page
Area

50
square
miles

measured
on
Forest

atlas

Vertical
staff

rneL

Permanent
harge
Measurements
Made

from
the
bridge
Auring
high

d

by

wadng
at

ordinary

stages

r

Flow

Ice
causes
Some

nths sions

There
are

court
dec

om
North
Cottonwood
Cre

for

diversions
o

cy

vwrng
to

the
nlgn

altitude
of

the
drainae

le

that
the

river
Stage
is

subject
to

considers

eeaing

Therefore
the

mean
daily

gage
height
as

determined

om

one
reading
per

day
may

be

considerably
in

error

This

certainty
in

mean
gage

height
and

the
many

interpolated
dis

arges
make

the
estimates
only

fair

Co
operation

Station

maintained
by
the
United
States
Geo

gical
Survey
in

co
operation

with

the

United
States
Forest

rvice

Records
furnished
by

the

United
States
Geological

rrvey DISCHARGE
31EASUREAIENTS
ON

NORTH
COTTON
WOOD
CREEK

NEAR
BUENA

VISTA

Gage
Ht

Discharge

Gage
Ht

Discharge

ate

Hydrographer

Peet

Sec
Ft

Date

Hydrographer

Feet

See

Ft

13

1914

22

Raymond
Richards

4

24

20

Jan

7

It

H

Fletcher

4

00

6

02

e

21

R

H

Fleteler

4

90

49

t

9

R

H

Fletcher

1

25

22

13

Robert
Follansbee

4

04

11

CHALK
CRE
EK

AT
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quarter
mile

below
the

power
plant
of
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n
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to
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Company

Channel
Apparently
permanent
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Discharge
of

Cottonwood
Creek
Below
Ilot
Springs
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for
1914
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Buena

Drainage
Are
1
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Square
3
liles

Altitude
8
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Feet
Above
Sea

Level

Day

Jan
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Mar

l

Apr

May

June

July
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Dec

20

24

22

191
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360

240

181

85

52

42

r

2

21

22

19

17

32

320

230

172

75

48

42

3

22

22

10

22

32

280

220

172

75

45

4

23

19

19

22
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260

240

163

75

55

37

5

23

L2

22

27
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240

230

172
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52
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6

23

19
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153
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52

36

7

21

19
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24

39

1

190
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153
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55

34

21
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23

45
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x
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52

19

22
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14

60
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4901

153
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34
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17
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22

23
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220

1811
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58

52
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17

19

19

23

S5

260

181

136

58

41

32

12

17

22

19

1

17
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280
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1
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38

47
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19
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52

47
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17
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1
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89
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108
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24
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22
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79

320
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24

17

23
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58

42
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23

23
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52

42

24
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23
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271
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0
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82
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17

27
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I
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45
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221
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48
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89

52

45

24

31

t
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18

300
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93

45

Mean

I
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9
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8

19

4

25

0
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119
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3
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2
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1

Run
off
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feet
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COTTONWOOD
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NEAR
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At
highway
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in

sec
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T
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S

R

79

W

northwest
of

Buena
Vista
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a
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stream

from
the
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and

11
2

miles
below

mouth
of

Silver

rds
Available
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5
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to

July
25

1914

page
Area

50
square
miles
measured
on
Forest

atlas

Vertical
staff

rneL

Permanent
harge
Measurements
Made
from
the
bridge
Auring
high

d

by

wadng
at

ordinary
stages

r

Flow

Ice
causes
Some

nths sions

There
are

court
dec

om
North
Cottonwood
Cre

for

diversions
o
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vwrng
to

the
nlgn
altitude
of

the
drainae

le

that
the

river
Stage
is
subject
to

considers

eeaing

Therefore
the

mean
daily

gage
height
as

determined

om

one
reading
per

day
may

be

considerably
in

error

This

certainty
in

mean
gage

height
and

the
many

interpolated
dis

arges
make

the
estimates
only

fair

Co
operation

Station
maintained
by
the
United
States
Geo

gical
Survey
in

co
operation

with
the

United
States
Forest

rvice

Records
furnished
by

the

United
States
Geological

rrvey DISCHARGE
31EASUREAIENTS
ON

NORTH
COTTON
WOOD
CREEK

NEAR
BUENA

VISTA

Gage
Ht

Discharge

Gage
Ht

Discharge

ate

Hydrographer

Peet

Sec
Ft

Date

Hydrographer

Feet

See

Ft

13

1914

22

Raymond
Richards

4

24

20

Jan

7

It

H

Fletcher

4

00

6

02

e

21

R

H

Fleteler

4

90

49

t

9

R

H

Fletcher

1

25

22

13

Robert
Follansbee

4

04

11

CHALK
CRE
EK

AT

UPPER
STATION
NEAR
ST

ELAIO

Location
In

sec

27

T

15

S

R

80

W

in

the

Geadville

ltional
Forest

one
quarter
mile

below
the

power
plant
of

the

n

Cup
Gold
Dredging
Company

and
one
and
one
quarter

miles

low

St

Elmo

The
nearest
tributary
is

Coal
Creep

which

ters
a

quarter
mile

below

Records
Available
January
1

1914
to

November
30

191
4

Drainage
Area

48

square
miles

measured
from
Forest

as
Gage

Friez
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gage

owned
by

the

Tin

Cup
Gold

edging
Company

Channel
Apparently
permanent
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Discharge
Measurements

Made
from
foot
bridge

and
hV

wading Winter
Flow

Ice
causes

backwater
and

discharge
measure

ments
are
made
to

determine
the

approximate
winter
flew

Diversions
There

are
no

count
decrees
for
diversions
from

Chalk
Creek
the

water
of

which
is

not
returned
to

the

stream

above
the

station
Regulated
Flow

Low
wafer

flow
regulated
to

a

certain
ex

tent
by

a

small
reservoir
at

St

Elmo
formed
by

the
diversion

dam
for
the
Tin
Cap
Gold
Dredging

power
house

Accuracy
Conditions
are

favorable
for

accurate
results
and

the
estimates
are

considered
excellent

Co
operation

Station
maintained
by
the
United
States
Geo

logical
Survey
in

co

operation
with

the
Tin
Cup
Gold
Dredging
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Records
furnished
by

the

United
States
Geological

Survey DISCHARGE
MBASURE

IENTS
ON
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CrEEIZ
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UPPER
STATION

NEAR
ST

ELMO

r

Gage
Ht

Discharge

Date

IIydrographer

Feet

Sec
Ft

1914
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R
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7
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H

ISetchc
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5
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1
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Follansbee

1
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M

D
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1

00
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CHALK
CREEP

NEAR
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ELMO

Lower
Station

Location
In

the

Leadville
National
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at

highway

bridge
in

see

28

T

15

S

R

79

4V

just
below
the

cascades
of

Chalk
Creek

and
6

miles
east

of

St

Elmo

Nearest
tributary
is

a

small
interm
ittent

stream
entering
from
the

north
just
below

Records
Available
March
10

1911
to

November
11

1914

From
September
6

to

December
28

1910

a

station
was
main

tained
in

sec

24

T

15

S

R

79

W

Drainage
Area

75

square
miles

Gage

Vertical
staff

Channel
Somewhat

shifting

Discharge
Measurements
Made
from
the

bridge
during
high

water
and
by
wading
at

ordinary
stages

Winter
Flow

Ice
causes
only
slight

backwater

Diversions
There
are
no

court
decrees
for

diversions
from

Chalk
Creek

above
the

station
but
below
there

are
decrees
for
132

second
feet
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Area
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Square
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8
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Feet
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Sea
Level
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4

Day
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Apr
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June
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Aug
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Sept

Oct

7Nov

Dec

2

11

24

14

10

16

15

3

11

22

141

19

16

16

10

22

141

18
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16

4

I

11

20

14

18

17

14

6

12

I

1

181

14

18

17

13

7

14

18

15

6

10

17

12

8

20

45

16

16

20

16

12

19

26

14

26

19

15

12

9

18

75

25

20

18

14

12

10

17

25

20

iG

14

12

11

16

24

20

14

13

12

12

15

24

24

13

13

12

13

14

23

26

12

14

12

14

14

23
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16

14

il

16

3

14

22

28

16

14

11

16

14

22

14

28

17

14

11

17

14

79

22

14

28

17

14

11

18

14

22

14

26

12

14

10

19

14

22

15

26

13

14

10

20

11

22

15

25

14

13

10

21

18

51

23

15

25

15

13

10

22

20

40

16

24

16

13

10

23

10

45

16

23

18

14

10

i

24l

10

42

16

22

18

lil

10

25

1L
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16

20

17

14

10

28

L

38

15

18

d7

14

g

27

12

35

15

1G

18

14

g

28

12I

32

15

17

18

14

9

29

12

30

15

1s

19

14

9

30

3

s

j

2

28

15

20

18

14

9

31

26

15

1

r

17

9

Mean

14

8

28

4

16

5

21

0

16

7

14
4

11

2

Rua
off
acre

feet
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1350

7861

1250

1030

857

689

Unlem
otherwise
noted
all

discharges
are
in

cubic
fe

t

per
second

I

STATD
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R
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DIS
e4artie
of

Nor
b
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Cottonwood
Creek

near
Buena
Vista

for
1914

Drainage
Area
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Square
Miles

Altitude
8

200
Feet
Above

Sea
Level

Day
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Jan

I

Feb

I

Mar

I

Apr

I

May
1

June
I

July
I

Aug

I

Sept

I

Oct

I

Nov

I

Dec

1

d

14

2

10

4

3 4

b

9

193

5

i

a

12

G

0

1

7

7

r

6

e

12

8

15

0 1

6

152

2 3

6

38

106

4 5

it

6

c

11

223

116

7

6

92

116

9

193

0

t

1 2 3

s

c

5

193

1

r

57

7

I

a

101

3

6

lol

Unless
otherwise

noted
all
discharges

are
in

cubic
feet

per
second

a

Water
turned
into
ditches
Sbout
2

see

ft

b

Approximatcly
4

ft

diverted

c

Approximately
5

ft

diverted

d

Ditches
dry

e

Approximately
3

see

ft

diverted
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T
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alge
of

clua
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May
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Oct

Nov

Dec

rtl

1

0

8

9

l8

7

12L

8G

3b
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2

9

3

16

9

I8
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121

90

33

17

17

9

9

4

8

10

18
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121

86

33

22

16

92

9

8

10

23

263

121

80

20

32

14

C

5

8

8

9

23

204

121

74

26

I

2p

14

8I

8

9

23

1R2

109

G7

24

7

20

141

t1

81

9

8

9

33
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62

21

8

20
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11

8

9

53
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86

65
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11l
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D

8

8

GS
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80

24

10
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12

t

a

9

8

8

82
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8fi

79

23

11

21

11

9

I

8

9

11

79
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32

65

v3

12

20

11

240

9I

8

11
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23

13

fl

17

11I

AVq

8

li

38
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24

14

18

IL

ttM

9

7

8

11
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lfi

8

i

1

9
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8

17
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296
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17

7

1

9

71

8

17
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235
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52

24

17

16

7

10

91

7

8

14

85

246

109

53

20

18

i

17

8

190

7I

8

11

100

240

132

54

20

16

9

541

7

8

11

113

235

143

46

IS

16

81

20

7

0

Sb

160

224

132

46

16

13

1

9

16

215

220

143

54

32

16

22

17

230

215

154

52

27

19

9

10

23

9

16

180

210

121

45

20

16

3

240

24

I

8

17

179

200

113

42

20

25

19

g

321I

9

23

167

190

117

41

15

26

19

9

9

8

23

203

143
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40

17

1

27

19

9

300

1

20

224
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Ill
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16

28

20

81

32

22
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21

178

154

132

26

15

18

3

10
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20

194

133

107

29

1G
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1

19

8

300

10

20

264

121

90

44

16

31

18

8

291

9

320

09

41

Mean

17

19

9

10

8

8

8

4

13

7

119

219

112

561

2

Run
off
acre

22

8

18

6

10

4

1461

feet
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4441
I

516

815

7320j
13000

6890

3460

1360
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Unless
otherwise

noted
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discharges
are
in

cubic
feet

per
second
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9

9

Day

Jan

Feb

Mar
I

Apr

May

June

July
I

Aug

Sept

Oct

Nov

Dec

1

10

9

10

10

28

300

270

66

94

54

17

16

o

1w

10

9

10

32

300

240

66

03

54

20

16

3

10

10

8

9

32

270

240

ON

92

54

24

16

4

30

10

10

9

30

270

215

62

91

54

96

16

10

11

10

8

44

240

215

64

90

541

24

16

G

10

9

9

9

72

240

190

62

89

541

17

17

7

10

10

10

9

89

215

146

64

88

3911

17

17

8

10

10

9

9

99

190

1461

54I

88

541

17

17

I

9

10

10

10

9

67

240

146

47

75

321I

18

17

i

10

i

9

9

10

9

82

300

1001

75

32

19

17

11

1

9

10

11

9

120

300

168

75

291

19

17

13

1

9

9

10

9

138

332

1461

75

34

28

I7

13

9

9

Ik

9

169

270

1281

75

391

19

17

14

9

9

11

16

120

300

1041

69

39

19

17

to

9

9

11

14

82

332

98

63

36i

17

17

16

9

10

11

12

56

365

110

63

271

18

17

17

I

9

10

11

26

95

365

146

63

27

19

17

18

9

I

10

10

19

138

380

110

54

63

191

19

24

19

ti

9

30

10

19

159

380

08

56

63

26

23

24

20

8

10

10

14

120

365

104

56

63

32

17

22

21

9

10

9

19

102

365

1461

56

59

27

19

20

22

9

10

10

24

138

332

190

62

54

28

19

18

23

9

1

10

10

19

230

300

2151

67

50

25

18

17

24

9

10

9

19

258

332

215

72

46

24

18

17

25

10
J

10

0

21

230

332

168l

78

42

181

18

17

26

10

10

9

14

317

300

1681

80

38

22

18

21

27

10

10

10

19

285

332

98

88

40

25

16

21

2R

10

10

10

28

205

332

92

96

45

25

16

19

20

10

10

37

258

300

861

96

45

18

16

17

30

10

10

40

285

300

831
i

95

50

IN

16

17

31

10

10

258

751

95

25

17

Mean

9

48

Mca

9

79

9

90

15

9

140

306

153

60

7

67

2

37

9

21

3

17

8

Run
of

acre
feet

583

544

609

046

8610

18200

9410

3180

4000

2330

1270

110G



4

SEULN7
EENTII

BIENNIAL
REPORT
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of
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Creek
near
St

Elmo

L
ower
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fo
r

1914

Drainage
Area
75

Square
Miles

Altitude
10
000

Peet
Above

Sea
Level

Day

I

Jan

Peb

i

Mar

Apr

May

June

July

Aug

Set
t

Oct

Noy

De
c

1 2

I

17

17

16

17

28

445

250

195

69

411

41

17

17

16

16

26

480

195

195

G3

41

37

3 4

17

17

16

17

27

410

250

195

58

41

41

5

17

17

16

19

27

375

250

170

58

45

29

6

17

17

1G

20

27

R42

220

170

58

411

291

7

17

17

16

20

250

195

143

50

48

33

8

17

17

16

24

29

230

195

145

52

45

41

g

17

17

11

20

42

195

195

1451

52

i

45

26

10

17

17

17

20

G7

250

195

1451

46

43

29

11

17

17

84

375

195

145

43

41

29

12

17

17

16

19

101

375

170

145

43

41

29

13

20

16

10

19

84

375

195

126

43

37

14

17

20

16

19

84

375

195

107

45

41

15

17

17

M

18

107

425

250

101

45

26

16

171

17

16

20

107480
105

9245

35

17

17

17

I6

26

95

375

222
4

92

53

35

18

17

i6

s

18

26

101

376

195

92

45

35

10

17

11

16

20

107

375

250

92

45

35

20

17 17

16

17

22

126

375

280

78

46

35

21

16

17

22

195

375

250

78

46

35

22

17

16

17

22

310

375

250

78

65

35

23

17

16

17

23

375

375

280

92

54

41

24

17

16

16

26

342

375

250

92

54

41

25

17

16

17

28

300

230

222

92

46

41

26

17

16

16

27

250

280

195

74

48

35

17

10

16

27

310

145

195

67

48

35

28

17

16

1G

27

280

145

195

67

44

35

29

17

16

17

28

250

175

250

67

40

35

30

17

17

26

310

200

250

78

40

35

31

17

17

30

375

225

195

78

40

35

Mean

17

17

410

195

74

35

Run
oft

acre
feet

17

1

16

6

16

3

22

2

161

328

220

X113

1050

920

1000

1320

00

13500
19500
13500

6950

49

5

38

5

33

1

2940

2370

722

Unless
otherwise

noted
all

discharges
are
to

cubic
feet

per
second

STATE
ENGINEER

COLORADO

4

SOUTH
XORIi
OF

ARKANSAS
RIVER
AT

PONCHA

cation

At
highway
bridge

about
half
a

mile
from
Poneha

10

T

49

N

R

8

E

Nearest
tributary
Poncha
Cl

eek

one
fourth
mile
below

Drainage
Area

140
square
miles

Gage

Vertical
staff

Channel
Permanent

prior
to

the
high

water
of

1112
when
it

shifted
Discharge
Measurements
Made
from
bridge
during
high

water
and

by

wading
at

ordinary
stages

Winter
Flow

Springs
keep
this
stream

open
during
the

whiter
months Diversions

There
are

court
decrees
for

diversions
of

113

second
feet
from
the
South
Fork

above
the

station
and
66

second

feet
below
There
are
also

decrees
for
diversions
of

76
second
fee

from
the
North
Fork

which
enters
above

Accuracy
The
high

altitlde
of

the
drainage
basin

causes

diurnal
fluctuations
of

stage
during

certain
seasons

due
to

alter

Date
melting
and

freezing
The
mean
daily

gage
height
is

based

on

three
readings

per
clay

the
maximum
stage
which

occurs
dur

ing
the

night
and

readings
at

6

a

m

and
6

p

m

The
mean

stage

as

determined
in

this
manner
may
be

somewhat
in

error
and

therefore
the

estimates
can
not
be

considered
better
than

good

Co
operation

Station
maintained

by
the

United
States
Geo

logical
Survey
in

co
operation

with
the

United
States
Forest

Service
Records
furnished
by

the

United
States

Geological

Survey DISCHARGE
1

7EASUPEIIENTS
ON

TIIE
SOUTH
PORK
OF

ARKANSAS

RIVER
AT

PONCHA

Gage
Ht

Discharge

Gage
Ht

Discharge

Date

Hydrographer

Peet

See
Ft

Date

Hydrographer

Feet

Sec

Ft

1913

1914

day

16

Robert
Follansbee

0

03

16

5

Feb

9

R

H

Pletcher

0

30

29

une

20

R

H

Pletcher

1

00

I34

May

6

R

H

etcher

0

09

11

wg

26

R

H

Fletcher

0

10

20

4

May

31

Robert
Follansbee

2

30

385

ict

25

Robert
Follansbee

0

20

7

0

Aug

17

M

D

Anderson

1

10

32

Gage
lowered
i

00
ft

PONCIIA
CREEK
AT

PONCIIA

Location
lit

highway
bridge
in

sec

10

T

49

N

R

8

E

Iear
Poncha

about
one

fourth
mile
above

the
mouth
of

creek

Records
Available
January
14

1911
to

November
30

1914

Drainage
Area

89
square
miles
measured
on

Forest
Atlas

Gage

Vertical
staff

Channel
Shifting
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Discharge
ATeasI

rements
Made
from
bridge
during
high

water
and
by

wading
at

ordinary
stages

printer
Flow

Springs
prevent
the

creek
from
freezing
to

aujr
considerable

extent

tl

T

i

rersions
There

are
court

decrees
for
diversions

of

7

sec

blld
feet

above
the

station
but

none
below

Accuracy
Owing
to

the
high

altitude
Of

this
drainage
basin

the
stage
Is

subject
to

considerable
diurnal

fluctuations
at
certain

seasons
of

they
year
due
to

alternate
melting
and

freezing
and

the

mean
daily

gage
height
based

on

morning
and

evening
readings

and
the

maximum
stage
for
24

hours
may
be

somewhat
in

error

The
uncertain
mean

gage
height

and
the

shifting
conditions

make

Hie
estimates
of

daily
discharge

only
fair

Co
operation

Station
maintained
by
the
United
States
Geo

lob
real

Survey
in

co

operation
with
the

United
States

Forest

Service
Records

furnished
by

the

United
States
Geological

DISCIIARGFI
MEASIJRL

MDNTS
ON

PONCIIA
CRFEK
AT

PONCHA

Gage
Ilt

llischarge

lluto

I3

dro
ra

her

Gage
Ht

Discharge

Y

g

P

Feet

Sec

Pt

Date

Hydrographer

rest

See
Pt

1913

1914

May

16

Robert
Follansbee

0

99

43

Feb

9

R

H

Fletcher

0

30

5

82

June

20

R

H

Fletcher

1

10

59

May

6

R

H

Fletcher

1

66

25

Aug

26

R

II

Fletcher

1135

6

88

May

31

Robert
Follansbee

2

49

140

Oct

25

Robert
Follansbee

0

25

5

04

Aug

17

M

D

Anderson

1

34

12

Oct

8

It

H

Fletcher

1

20

5

44

Gage
established

May
G

No

STATE
ENGINEER

COLORADO

r1

Discharge
of

South
Fork

Arkansas
River
ai

Tundra
for

10
13

Drainage
Area
A40
Square
Miles

Altitude
7

47T
Feel
Above

Sea

hevel

Day

Jan

Feb

Mar

Apr

May

June

July

Aug

1

Sept

Oct
13

Nom

Dec

1

15

1521

40

4

15

2

15

173

21

7

16

X15

3

8

142

16

6

16

18

4

6

119

11

11

8

16

o

5

791

15

14

4

17

G

13

751

20

16

4

10

7

16

57

21

171

2

8

8

X22

65

20

10

5

9

9

24

218

23

8

4

10

10

24

255

18

T

4

10

11

59

18

13

4

10

1

132

20

37
1

4

13

13

182

18

191

4

12

i

14

1

100

152

9

i 15i

6

12

15

30

195

12

17i
i

8

32

16

20 21

195

13

181

17

173

14

20

6

9

18

33

102

r

15

21

8

81

19

46

184

16

32

5

9

r

20

a

28

152

27

46

8

9

21

IS

184

50

X28

8

9

22

18

230

28

25

8

8

23

53

195

113

25

iii
I

Si

24

113

105

43

21

10

9I

25

162

162

261

25

10

101

26

7

195

100

28

22

10

27

206

65

21

21

6

28

173

53

20

22

8

20

184

48

8

21

8

30

173

32

3

16

8

31

184

41

16

Mean

71

9

141

22

9

18

7

7

571

Run
of

acre
feet

4420

75501470
1150

4501

11

0

546

Unless
otherwise
noted
all

discharges
are
in

cubic
feet

per

second
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Area
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Square
Miles

Altitude
7

471
Feet
Above

Sea
Level

Day

Jan

Feb

M

I

Apr

May

June

July

Aug

Sept
I

Oct

Nov

Dec

1

36

20

14

14

515

88

183

13

8

44

2

25

34

26

It

26

485

70

173

13

8

41

3

34

20

10

16

397

86

227

13

8

37

4

29

28

9

18

397

110

213

13

10

33

5

11

30

26

111

12

324

123

183

13

9

35

6

30

34

12

9

302

79

133

13

9i

35

7

6

32

48

8

12

209

91

91

10

10

35

8

10

30

48

9

23

139

86

67

10

8

32

9

36

34

43

9

74

88

63

67

10

10

30

10

32

2

8

104

109

54

95

8

9

30

11

6

32

26

8

120

240

49

95

8

9

32

12

30

23

8

77

24

37

70

7

10

32

13

26

20

10

54

334

56

58

6

10

32

14

34

26

9

60

271

45

56

6

13

37

15

18

30

26

11

74

355

39

46

6

18

46

16

30

20

15

60

355

37

48

5

14

37

17

26

23

10

60

338

55

37

5

14

37

18

16

30

238

64

317

231

285

14

1437

19

32

23

18

104

307

235

N

5

13

37

20

15

32

26

6

179

275

235

33

5

16

37

21

11

20

26

7

250

300

2055

28

6

33

41

22

45

32

20

8

334

279

267

33

5

35

50

23

20

10

302

258

169

33

5

52

41

24

1

20

23

7

302

187

110

26

5

37

50

25

54

20

18

7

282

141

125

26

5

39

50

26

x

20

14

5

302

121

110

58

5

43

46

27

26

14

5

282

102

118

16

5

39

46

28

41

20

18

5

271

102

296

iG

5

39

41

29

23

4

282

112

265

19

5

44

37

30

20

10

355

79

244

19

7

43

33

31

c

12

i

14

455

3

203

16

23

43

Mean

29

1

24

6

8

7

148

262

129

70

8

76

21

2

33

4

Run
o3

acre
feet

4

4510

518

9100

15860

7930

4350

452

1300

2280

s

Unless
otherwise
noted
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discharges
are
in

cubio
feet
per
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73

45

Nffr

Water
running

around
age

May
31
June
4

9

9

3

25

r

STATE
1

NGINEER
COLORADO

53

Discharge
of

Poncho
Creek
at

Poncho
for
1913

Drainage
Area
89

Sgn
are

Miles

Altitude
7
471

Feet
Above

Sea
Level

Day

I

Jan

Feb

I

Mar

Apr

I

May
I

June
I

July
I

Aug

Sept

Oct

I

Nov
I

Dec

1

2

31

58

26

11

13

19

2

30

68

25

12

12

16

3

z

24

54

24

11

13

16

22

58

23

11

13

16

5

24

39

18

9

10

16

6

30

50

10

8

10

8

7

36

43

18

10

102D

8

39

50

18

7

12

6

34

73

20

6

10

7

1D

58

08

20

6

10

4

11

x

58

18

11

10

g

12

f

54

15

12

10

14

13

68

13

16

10

16

14

78

78

13

13

10

15

45

63

14

13

11

9

16

45

63

14

13

12

g

17

73

54

14

13

12

I18

73

54

20

13

11

7

19

73

58

27

13

9

6

20

54

63

41

14
i

4

r5

21

50

54

35

13

6

6

22

54

5o

41

12

i

4

3

23

68

39

39

11

7

4

24

73

45

35

9

9

3

25

r

78

36

24

11

9

4

26

78

32

20

10

8

27

J

100

37

20

11

9

28

73

28

16

9

8

29

78

28

16

12

8

30

68

25

16

13

8

31

x

78

13

15

Mean
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4
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7
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8

11

2

06

0

6

Run
off
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feet
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1340

689
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Unless
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noted
all

discharges
are
in

cubic
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per
second
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S
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f

2

3
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f
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3

0
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12

8

72

87

23

16
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0
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l
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G
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1
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2
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20

5

2

13
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6

7

4
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2
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4

3
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65

24

25

7

23

4

23

3

24
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20

23

6

18

4

25

4

2

28
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45
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G

18

4

25

4
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40
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18

6
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4

26

3

G
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20
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0
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6
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27

4

3
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19

23

6
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5
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29
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G

i
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8

2

3

2
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152

29

40
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G
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fi
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4

24
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44

9
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5
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4

Mean
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9

3

8

4
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8
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5
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5

6
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5

aun
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Area
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Gage
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Channel
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Measurements
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from
highway
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the
river
open Diversions

and
Storage
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from
the
headwaters

above
the

station
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amount
525

Second
feet

are
for
diversion

across
the
divide

intoAhe
headwaters

of
the
Cache
a

Poudre
There
is

also
a

res

ervoir
decree
for
19
00
0

acre
feet
from
the
flood

water

Accuracy
Results

considered
good

Co
operation

Station
maintained
in

co
operation

with
the

United
States

Geological
Survey

DISCHARGE
lIl
ASUREiV

ENTS
ON

NORTH
FORD
OF

GRAND
RIVER

NEAR
GRAND
LAKE

Gage
Ht

Discharge

Gage
Ht

Discharge

Data

Hydrographer

Feet

See

Ft

Date

Hydrographer

Feet

Sec

Ft

1913

1914

Julys

31

R

H

Fletcher

3

98

82

May

15

R

H

Fletcher

t

4

80

367

GRAND
RIVER
AT

SULPIiUR
SPRINGS

Location
At
the
bridge

connecting
the
Denver

Northwest

ern

Pacific
Railway

station
with
the
town
of

Sulphur
Springs

in

sec

2

T

1

N

R

78

W

Nearest
tributary

Beaver
Creek

enters
the

river
2

miles
below
the

station

Records
Available
July
22

1904
to

September
30

1909
a

station
was
maintained
at

this
point

by

the
United
State
s

Geo

logical
Survey

September
23

1910
to

November
16

1914

Drainage
Area

946
square

miles

measured
from

Hayden
s

atlas
Gage

Chain
gage

datum
the

same
as

that
of

the
gage
used

originally Channel
Somewhat

shifting

Discharge
Measurements

elude
from
bridge
during
high

and

ordinary
stages
and
by

wading
during
low
water

Winter
Flow

The
river
is

frozen
over

during
the

winter

months
and

discharge
measurements

are
made
to

determine
the

winter
flow

PbTAPl
U1NG1N1Q191t
COLORADO

Diversious
Between
this

station
and

that
near

Granby

there
are

court
decrees
for

diversions
of

100

second
feet
from

Grand
River

and
662

second
feet
from
intervening
tributaries

There
is

also
a

reservoir
decree
for
31
300

acre
feet
from
the
flood

waters
of

Grand
River

Accuracy
Owing
to

the
shifting
of

the

channel
the

esti

mates
of

discharge
can
not

be

considered
better
than
fair
or

pos

sibly
good

Estimates
have
been
inade
only
for
days
on

which
the

gage
was
read

Co
operation

Station
maintained
by
the
United
dates
Geo

logical
Survey
in

co
operation

with
the

United
States
Forest

Service

Records
furnislied
by

the

United
Slates
Geological

Survey DISCHARGE
MEASUREMENTS
ON

GRAND
RIVIOR
AT

SULPIIUR
SPRINGS

Gage
Ht

Discharge

Gage
Ht

Discharge

Date

Hydcographer

Peet

Sec

Ft

Date

nydrographm

Feet

SecSt

1913

1914

May

11

R

H

Fletcher

4

32

1870

Jan

29

R

H

Fletcher

3c20

115

July

3

R

H

Pletcher

3

38

907

Mar

7

R

H

Fletcher

3

22

132

Oct

9

Robert
Fullansbee

2

46

388

May

16

R

R

Fletcher

4

85

2550

June

3

R

H

Fletcher

7

07

7970

Aug

4

M

D

Anderson

3

20

805

Aug

6

M

D

Anderson

2

99

664

Oct

18

R

H

Fletcher

2

20

274

GRAND
RIVEDR
NEAR
IiREMMLING

Location
At
the

entrance
to
Gore
Canyon
3

miles
southwest

of

ICremmling
in

sec

23

T

1

N

R

S1

V

Nearest
tributary

Blue
River
enters
a

mile
below
Kremml
ng

Records
Available
July
24

1904
to

November
20

1914

Drainage
Area

2

380
square
miles

Gage

Automatic
recording
gage

except
during
the

winter

months
when
a

staff
gage

is

read

Channel
Somewhat

shifting
the
bed

scoters
at

NO
stages

and
silts

during
low

Winter
Flow

Although
the

river
is

frozen
entirely

across

at

the
station

there
is

little
if

any

backwater
as

shown
by

dis

change
measurements
made

during
the
winter
Rapids
below
the

station
remain
open
and

thus
prevent

backwater
except
for

short

periods
when

ice
janis
on

the
rapids

Kremmling
Reservoir
Site

The
station
is

located
at

the
site

of

the
proposed

Kremmling
reservoir
of

the
United
States
Recla

mation
Service
With
a

2
00
foot
dam
at
the
mouth
of

Gore
Can

yonl
the

capacity
of

the
reservoir

would
be
2

200
000

acre
feet

Diversions
Between
this

station
and

that

at

Sulphur

Sjlrin
s

there
are
court

decrees
for
diversions
of

34

second
feel



STATE
ENGIRT
mm

COLORADO

59

2 2 3 3

Day

JJail

FFeb

MMar

Apr

MMn
y

J

June

JJuly

1

330

208

7740

2208

2

228

1197

6620

1184

3

f

330

190

5560

1174

4

442

1154

5560

1159

5

338

1165

5505

154

6

335

2208

4478

1137

7

442

2242

4450

132

8

442

xx260

3395

159

9

338

260

395

137

10

338

2260

3395

1154

I1

338

2260

3395

1371

12

338

3345

3395

127

13

42

4422

3345

1101

14

442

3345

E

E300

127

15

660

2242

33701

137

16

1159

2225

4422

1146

17

II

159

2218

887D

1154

18

1159

2242

33701

1159

19

1137

3300

3395

1137

20

109

280

33701

1127

Aug

fe

t

Oct

No

Dcc

75

62

75

41

72

68

82

35

72

68

68

49

68

62

82

31

90

62

87

60

75

68

82

60

751

72

75

53

65

75

78

62

60

82

68

60

75

04

62

56

62

82

60

561

72

90

51

40

68

90

82

53

651

82

78

51

I

601

94

75

38

561

105

721

68

53

94

68

72

51

82

65

46

51

72

65

42

49

65

65

49

62

65

60

46

60

62

62

44

53

68

68

44

60

65

65

44

56

65

68

51

51

72

62

56

53

68

60

53

51

65

53

46

51

65

65

42

49

72

56

42

56

40

61

8

74

5

68

0

50

0

3800

4430

4180

2980



i

60

SEVENTEENTH
BIENNIAL
REPORT

Feb

MMan

AApr

M

Discharge
of

North
Fork
of

Grand
River
at

Grand
Lake
for
1914

Drainage
Area
125

Square
Miles

Altitude
8

153
Feet
Above

Aug

SSept

Sea
Leve

Nov

DDec

1

3

Day

Jan

Feb

i

Ivis

Apr

I

May

June

July

246

2

3

Nov

Dec

Aug

ept

Oct

1

1020

447

2250

3

33

145

1700

405

145

140

85

52

2

447

2280

33

132

1470

332

145

100

53

47

2

3

820

4429

292

X

33

1321

1470

355

132

85

58

46

1340

2

4

805

4412

3305

3

33

145

1320

355

132

82

58

46

5

890

3395

317

3

33

200

1170

405

120

74

71

44

1440

2

6

3718

2280

3

33

235

1020

355

110

71

58

40

7

860

3368

286

3

35

355

885

310

100

71

58

37

1440

2

8

845

3357

292

3

35

405

885

310

100

85

35

1490

2

9

530

3357

298

37

455

750

310

1G0

78

71

35

1820

2

10

700

3368

304

3

37

565

685

270

100

X71

64

40

1930

2

11

x

650

4400

3310

37

455

750

235

92

71

64

46

2050

1

12

600

3380

317360
2

40

332

1020

235

82

71

71

47

1930

1

13

1

550

3345

3317

40

332

1100

270

78

85

64

58

14

i58

332

1170

235

74

71

61

15

27

82

310

1240

218

7171

G474

16

I

27

100

465

1020

200

71

74

64

17

30

38

455

x815

686

78

71

71

18

30

85

455

815

655

85

68

64

19

27

100

455

055

176

92

64

64

20

27

104

538

1020

145

85

GI

61

21

27

116

625

955

170

100

71

64

22

271

125

750

815

200

92

68

71

23

271

145

815

750

158

85

64

85

24

27

145

815

625

145

78

61

78

25

27

145

885

x

565

145

71

58

71

20

30

140

05
5

510

132

78

58

68

27

30

132

1100

455

1328856
64

28

30

132

1470

455

132

85

58

61

r

20

30

140

1170

455

120

82

64

58

30

30

170

1020

405

235

78

71

56

31

30

1020

194

85

52

Mean

28

4

82

2

563

908

265

94

0

73

0

65

0

47

7

Run
00

am
feet

958

4890

34600
540001
16300

5780

4340

4000

1429

Unless
otherwise
noted
all

discharges
are
in

cubic
feet

per
second

15

Mays

J

2 2 2 2 2 2 2 2 3 3 1 R

STATE
ENG11NEBRj

COLORADO

61

Discharge
of

Grand
River
at

Sulphur
Springs
for

1913

Drainage
Area
946

Square
Miles

Altitude
7

665

Feet
Above

Sea
Level

Day

JJan

FFeb

MMan

AApr

MMay

J

June

JJuly

AAug

SSept

Oct

NNov

DDec

1

33760

11110

4472

2246

3325

2246

2

33100

1020

447

2250

3350

2246

3

2960

935

4447

2280

357

230

4

22820

8820

4429

292

XX378

2215

5

11340

22650

8805

4412

3305

3337

2215

6

11540

22480

890

3395

317

3347

2215

1

I

1440

22420

8875

3718

2280

3357

2215

8

11540

22050

860

3368

286

3357

2215

9

11440

22050

845

3357

292

3378

2215

10

1490

22050

5530

3357

298

378

2215

11

11820

22050

700

3368

304

3357

2230

12

11930

22000

650

4400

3310

357

2246

13

22050

11900

600

3380

317360
2246

14

11930

11650

550

3345

3317

355

2246



1 1 1 1 1 1 1 1 1 1 2 21 22 23 24 25 26 27 28 29 30 31 M Ra

Day

I

Jan

I

Feb

Mar

I

Apr

May

June
I

July

Aug

Sept

Oct

I

No

Dec

1

790

7580

2290

1020

391

2631

246

2

860

8000

2170

935

366

2631

230

3

860

7790

2050

860

337

260

215

C

935

6740

2050

79C

317

253

212

5

1020

5530

2550

695

302

2461

212

6

1

1020

4970

2170

606

298

246

X201

7

497

1020

4970

2050

550

284

2341

193

8

424

1100

4290

1930

550

280

230

167

0

357357

2170
3530

1700

550

266

246

187

0

337

2960

4290

1600

550

263

253

174

310

3240

4620

1490

539

253

253

151

2

317

2680

4790

I380

497

249

263

158

3i

400

2420

5530

1380

447

280

277

158

4

636

2170

5730

1280

447

298

280

167

5

790

2290

5530

1190

400

302

266

162

G

825

2680

5150

1190
S

400

317

273

167

7

725

2820

4620

1190

391

317

263

524

3100

4790

1100

400

317

263

550

3380

4790

1100

400

295

263

I

0

L

578

3580

4790

1020

400

295

249

758

4130

4790

1190

447

298

260

665

4620

4620

1190

447

298

287

1100
4970

4290

1140

447

295

317

898

5530

39801

1020378
277

317

860

5150

3680

860

349

266

302

1240

4790

3240

790

349

260

302

1280

5150

2960

790

349

246

298

860

6330

2550

898

M7

230

284

725

6130

2420

1140

366

227

277

860

6130

2550

1240

366

227

2610

5730

1100

391

249

Me

Day

Jan

L

eb

Mar

Apr

May

June

July

Aug

Sept

Oct

Ncv

Dec

1

I

7730

2720

1230

8121

812

752

2

I

7370

2480

1180

843

955

708

3

6740

2370

1120

843

1006

678

4

1

6120

X2200

1100

859

971

678

j

5600

2160

1080

891

1040

664

C

5300

20601

1050

907

1050

6122

7

I

4920

20001

1050

1020

1020

693

8

4380

1960

1020

1130

939

737

9

4220

1960

987

1170

907

580

10

3900

4380

1
960

955

1150

907

636

11

4470

4920

2000

955

1050

875

693

12

4740

5500

1660

987

987

8121

636

13

1

5360

4560

1540

1300

1000

843

678

14

4560

4560

1440

1050

939

875

737

15

3760

38301

1520

987

955

875

737

16

3340

4140

1700

939

1120

850

678

17

13340

4220

1900

891

1040

828

708

18

3410

4380

2200

859

1020

782

693

10

3690

4920

2200

843

939

737

722

20

3760

4830

2000

828

859

708

664

21

1

3550

4300

7

9001

828

812

737

636

22

3200

3940

2000

859

782

752

594

23

3140

3830

2000

859

797

752

487

24

3330

3600

22601

528

812

7521

461

25

I

4470

3550

2600

312

812

676

494

26

5300

3480

2320

828

797

650

526

27

6340

3340

2000

812

782

622

664

28

r

6780

3200

1750

812

782

650

622

29

6780

3200

15C0

443

782

678

737

30

7250

3020

1380

891

797

693

078

31

1

7610

1

12901

828

737

Mcau

4460

688

3220

4780

1430

506

288

268

188

n

off

acre
feet

203000

274000

32700
198000
284000
87900
31100
17100
16500

33100

5950

Day

Jan

L

eb

Mar

Apr

May

June

July

Aug

Sept

Oct

Ncv

Dec

1

I

7730

2720

1230

8121

812

752

2

I

7370

2480

1180

843

955

708

3

6740

2370

1120

843

1006

678

4

1

6120

X2200

1100

859

971

678

j

5600

2160

1080

891

1040

664

C

5300

20601

1050

907

1050

6122

7

I

4920

20001

1050

1020

1020

693

8

4380

1960

1020

1130

939

737

9

4220

1960

987

1170

907

580

10

3900

4380

1
960

955

1150

907

636

11

4470

4920

2000

955

1050

875

693

12

4740

5500

1660

987

987

8121

636

13

1

5360

4560

1540

1300

1000

843

678

14

4560

4560

1440

1050

939

875

737

15

3760

38301

1520

987

955

875

737

16

3340

4140

1700

939

1120

850

678

17

13340

4220

1900

891

1040

828

708

18

3410

4380

2200

859

1020

782

693

10

3690

4920

2200

843

939

737

722

20

3760

4830

2000

828

859

708

664

21

1

3550

4300

7

9001

828

812

737

636

22

3200

3940

2000

859

782

752

594

23

3140

3830

2000

859

797

752

487

24

3330

3600

22601

528

812

7521

461

25

I

4470

3550

2600

312

812

676

494

26

5300

3480

2320

828

797

650

526

27

6340

3340

2000

812

782

622

664

28

r

6780

3200

1750

812

782

650

622

29

6780

3200

15C0

443

782

678

737

30

7250

3020

1380

891

797

693

078

31

1

7610

1

12901

828

737

Mcau

4460

4610

1970

9491

918

822

653

375

Run
o6

nac
feet

I

203000

274000
1210001

584001
54600
50500

8900
33100



SEVENTEENTH
BIENNIAL
REPORT

Discharge
of

Grand
River

near
Kremmliu
for
1914

Drainage
Area
2

380
Square

Sea

Feet

Oct

NoS
I

Dec

Day

JJao

FFeb

bblur

Apr

MMay

1

3375

3301

461

8843

22100

115100

55290

33080

11190

7739

7707

2

3375

3389

474

0071

2100

116300

55070

2720

11120

7739

707

3

3375

4474

474

11240

2160
110400

44860

22600

11080

7739

7707

4

375

4474

479

11340

22200
16000

44650

2370

11010

7771

6676

5

3375

4474

479

11600

22540
114300

55200

2100

9975

7771

6645

6

375

4474

479

11240
22660

112900

44920

22000

9950

7739

6662

7

3373

4448

487

11440

22600

111500

4300

11860

0025

7739

587

8

410

4448

xx

474

11170

2060

99950

4060

7720

9900

7771

5559

9

XX436

4448

487

1070

44060

9680

33830

1720

8875

8837

531

10

410

4448

4487

11040

5500

77860

33620

XX1680

8850

8871

5531

436

4448

4495

9907

00670

9290

33480

1590

25

8837

559

12

3392

4448

4495

8843

66340

110400

33340

11470

8800

8837

4464

13

349

4448

531

11040

55400
11400

33270

1430

7771

8804

545

14

325

4448

521

11270

55200
112800

33270

1350

8871

8837

4464

15

349

4448

505

11720

55700

112300

33200

1350

9905

7771

5518

1G

349

4448

492

22160

66120

12000

22960

1230

8871

7771

4477

17

3373

4448

479

22100

66560

110900

33020

1230

9905

8804

5518

18

3349

4448

536

11480

77010
110500

33200

1230

8837

804

518

19

308

4448

594

11170

77610

110500

22960

11230

7771

7771

4425

20

373

4448

x534

11340
88250

110500

228401230
7771

7771

3388

21

3349

4448

474

11860

99290
10800

22660

1230

8871

8804

375

22

313

448

468

11820

10400
10200

33140

1310

9940

8804

464

23

3319

4448

4611

22420
11500

99420

33140

11390

8871

0040

4438

24

3325

4448

487

XX2000
12500

88510

22720

1270

8837

9940

4425

25

3386

4448

11513

11860
112800

77610

22420

11100

8804

8871

425

26

3308

4474

5568

11860

12000

6670

2370

11160

771

837

425

27

3398

4474

622

22060

11900

55900

22370

1190

7707

887

XX425

28

373

4474

00748

11960
12600

5700

22540

11230

7707

804

4412

29

349

875

11860

113700

55500

22540

1270

7707

7771

4412

30

337

859

11960

113200

5500

22540

1310

7707

7771

4412

31

487

843

13400

33140

11230

7771

Merin

3374

447

545

11520
77320

110500

33450

11580

8871

8802

5511

Run
off

acre
feet

223000
2248001335001904001456000
6625000
22120001
997200
551800
44000
330400

GRAND
RIVER
AT

GLENTwOOD
SPRINGS

chargefrom
the
hot

springs
enters

the

ricer

No

Name
Creek

enters
Grand
River
about
2

miles
above
the
station
and

Roaring

Fork
enters
one

half
mile
below

Records
Available
llav
12

1899
to

November
30

1914

Drainage
Area

47
520

square
miles

Gage

Chain
gage
originally

installed
at

the
railroad

bridge

just
above
the

Roaring
Fork
but
in

1900
a

staff
gage

was
installed

at

the
present

location
Since
1902
a

number
of

automatic
gages

referred
to

the
staff

gage
datum
Have
been

used
the

present
one

being
a

Friez
gage

Channel
Slightly

shifting

Discharge
Measurements
Made
from

a

car

and

cable

stretched
beneath
the

State
Street
Bridge

which
6

os

the
river

one
third
mile

below
the
gage

e

Winter
Flow

Ice

never
forms
at

the

station
as

the
hot

water
from
the

springs
keeps
the

water
above
the
freezing

point

Artificial
control

The
Shosboue

power
plant
of

tile
Central

Colorado
Power
Co

6

miles
above

Glenwood
Springs

has
suffi

cient
pondage
to

withhold
the
flow
of

the
river

for
a

portion
of

the
clay

during
low

water
periods

Diversions
Between
this

station
and

the
one
near

Kremnt

ling
there
are
court

decrees
for
a

diversion
of

13

second
feet
froul

Grand
River
and
1

505

second
feet
from
the
intervening
tribn

taries
Accuracy
Conditions
are

favorable
for

accurate
results
and

the
estimates
are
considered

reliable

Co
operation

Station
maintained

by
the

United
States
Geo

logical
Survey
in

co
operation

with
the
United
States
Forest

Service
and

Central
Colorado
Power
Co

Records
furnished
by

the
United

States
Geological
Survey

DISCHARGE
lIEASUREMENTS
OF

GRAND
RIVER
AT

Gr
ENWOOD

SPRINGS

Gage
Ht

Discharge

Gage
Ht

r

Discharge

Date

Hydrographer

Feet

Sec

Ft

Date

Hydrographer

Feet

Sec
Ft

1913

1914

Jan

20

Follanabee
Fletcher

3AI

994

Jan

11

R

H

Fletcher

3

10

X597

Jan

21

Robert
Follansbee

2

34

246

Oct

15

Robert
Follansbee

4

15

1520

May

2

R

H

Fletcher

6

68

6050

Sept

5

R

H

Fletcher

4

00

1270

GRAND
RIVER

NEAR
PALISADES

Location
At
the

State
bridge

miles
above

Palisades
about

sec

3

T

11

S

R

98
W

Nearest
important
tributary

Plateau

Creek
enters
about
6

miles
above

the
station

Records
Available
April
9

1902
to

November
30

1914

Drainage
Area

S

550
square

miles

Gage

Chain
gage

location
and
datuin

unchanged

SY



SEVENTEENTI
I

BIEN1VIAI
REPORT

Channel
Practically

permanent

Discharge
Measurements
Made
from
bridge
to

which
the

gage
is

attached
Prior
to

1906
measurements

were
made

from

j

the
suspension
bridge
at

Palisades
where
conditions
were

less

favorable
for

accurate
determination

of

discharge

Winter
Plow

The
river
usually

freezes
over
a

portion
of

the
year
but

except
for

slush
and

ice

and
an

occasional
thin

j

ice
cover
the

effect
on

the
gage

heights
is

slight

Diversions
There

are

court
decrees
for

diversions
of

420

second
feet
from
Grand
River

and
2

500
second

feet
from
inter

vening
tributaries

between
Palisades
sand
the
Glenwood
Springs

station
The

proposed
high
line

canal
of

the
United
States
Re

clamation
Service

will
divert
700

second
feet
7

miles
above
the

Palisades
station

Below
the

station
the
Grand
Vallev
Irriga

tion
Co

has
a

diversion
of

400
second

feet

Accuracy
Conditions

are
favorable
for

accurate
results
and

the

estimates
should
be

reliable

Co
operation

Station
maintained
by

the

United
States

Reclamation
Service
in

co
operation
with
the
United
States
Geo

logical
Survey
by

whom
records
were
furnished

DISCHARGE
MEASUREMENTS
ON

GRAND
RIVER
NEAR

PALISADES

Date

Gage
Ht

Discharge

Hydrographer
1913

Feet

See
Ft

JulY

8

Page
and

Page

14

3

4440

Sept

17

Page
and

Anderson

13

2

2340

May

12

Page
and

Thomas

12

6

1640

GRAND
RIVER
NEAR
FRPITA

Location
At

highway
bridge
17

miles
south
of

Fruita
in

see

20

T

1

N

R

2

W

Ute
principal
meridian

Nearest
import

ant
tributary
Little
Salt
Wash

enters
a

mile
below
the

station

Gunnison
River
enters
at

Grand
Junction

about
12
miles

above

Records
Available
Flood
r

records
during
1908

1909

and

1910
May
4

1911

station
established
to

November
30

1914

Drainage
Area

16
800

square
miles

Gage

Chain
gage

datum
was

raised
0

05

foot
May
3

1911

Channel
Practically

permanent

Discharge
Measurements
Made
from
the
highway
bridge

Winter
Plow

The
river
is

frozen
over

during
a

portion
of

the
year
and
readings
are

taken
to

water
surface

through
a

hole

in

the
ice Diversions

Between
the

Palisades
station
and

Fruita
near

ly
500

second
feet

are
diverted

during
the
irrigation

season

Maximum
Stage

Since
the

establishment
of

the
station
the

maximum
stage

has
been
15
0

feet
which

occurred
June
9

1909

The
highest

stage
known

was
about
18
5

feet
on
July
4

1884

Accuracy
Results
considered

good



Ii
a

Y I t r F If I i II
it

Discharge
of

Grand
River
at

Glenwood
Springs
for
1913

Drainage
Area
4

520
S
quare
Miles

rAltitude
5

747
Feet9bo

Sea
Level

Day

Jan

Feb

Mar

Apr

May

June

July

Aug

Sept
I

Oct

Aug

dept

Oct

Nov

Dec

652

1672

Nov

Dec

1

74
1

587

2120

5120
12100

4240

2060

1370

1400

1110

857

2

735

426

3320

5480
11600

3880

1940

1270

15001

1150

803

1480

463

3820

5300
10600

3630

1800

1050

1790

1090

798

4

667

4801

2770

4760

9620

3410

X1750

1030
1740

1050

800

5

647

491

2110

4550

8920

3260

16301

1070

1710

1130

785

6

681

474

1930
4950

8370

3130

1560

1310

1820

1130

775

7

696

502

2540

5700

7740

2970

1570

1360

1780

1110

157

8

621

573

2630

6310

6730

2900

610

1560
1650

1100

785

9

556

701

2040

6190

6420

2830

1610

1680

1540

1200

715

10

613

907

1420

6210

6550

2870

1610

1700

1520

1050

667

Il

641

696

1220

6930

7430

2940

1610

1730

1490

1
000

618

12

609

782

1260

8140

8220

2900

1610

1580

1440

1060

623

13

649

828

1420

8870

7140

2660

1111

1440

1420

1080

616

14

665

638

1780

8840

6310

2450

1620

1360

1480

1290

612

15

I

703

691

2670

7470

6050

24D0

1460

1290

110

1250

529

1G

650

710

3820

5140

6440

2540

13501

1380

1

4801

1186

597

17

696

71C

4120

5610

6650

2860

12601

1510

14301

1200

652

I

782

710

4

5730

6680

34101

12301

1440

1390

1010

688

19

679

740

43CO

6280

7240

3620

112011

1320

1390

10001

684

20

j

890

705

740

4540

6550

7400

3730

1170

1290

1

3001

1090

600

21

714

665

790

449
01

6120

6760

3410

1190

1270

1240

1070

650

22

841

612

755

4430

5600

6320

3510

12601

1380

11901

1080

640

23

773

601

733 X810

3980

5550

6000

3460

1260

1450

1190

900

630

24

784

743

10760

3300

6470

5700

4270

1230

1430

1196

850

600

25

694

622

734

2820

7820

5590

4600

1210

1

430

1210

803

542

26

I

627

725

748

2660

8820

5290
4010

1150

1390

1220

984

723

27

805

676

7111

2570

9040

5120
3450

1200

1400

1180

1030

770

28

706

698

695

2940

10300

5020

3070

1130

1400

1160

1010

704

20

749

830

3680

10400

4840

2070

940

1430

1
100

9981

660

30

701

778

4500

11100

4690

2410

1180

1360

1090

883

E

629

31

757

I

1376

3220

11500

2220

1280

2

80

1050

639

Mean

753

674

1

705

2080

7020

7120

3220

1430

1390

1410

1060

682

Runoff
acre

feet

17900
374001
43300
177000

4320001424000
195000

760

879001
82700

783

770

994

3770
21700

15200

4780

2300
1840

1

867001
63100
41900

STATH
ENGINHHR

COLORADO

69

scharge
of

Grand
River
at

Glenwood
Springs
for

1914

iage
Area
4

520
Square
Miles

Altitude
5

747
Feet
Above

Sea
Level

Day

Jan

Feb

Mar

Apr

May

June

July

Aug

dept

Oct

Nov

Dec

652

1672

770

1340

3490

26700

8870

4570

2240

1410

1290

778

2

670

752

816

1450

3680

28700

8530

4570

2160

1480

1450

707

3

848

770

816

1930

3580

29700

7880

4280

2050

1480

1350

628

4

i

705

770

783

2300

37701

28200

7880

4080

2030

1480

1350

5623

5

716

790

776

2620

4060

25700

8200

3720

1860

1546

1110

661

V

717

773

740

296C

4360

22700

8530

3460

1720

154C

1220

673

7

702

756

759

2780

4360

20200

7570

3200

1670

1480

1190

752

8

674

740

760

2460

4680

17700

6980

2950

1530

1580

1160

693

9

703

746

849

2160

6170

14700

6430

2950

1540

1860

1160

712

YO

757

746

860

1930

8530

13700

6170

2950

1540

1860

1110

585

11

684

752

833

11780

10300

15200

5920

2790

1570

1740

1060

564

12

613

758

764

1646
10300

18200

5680

2630

1540

1670

1010

598

13

618

752

725

1550

9220

20200

5560

2550

1520

1580

956

564

14

793

773

807

1860

8870

22200

5450

2390

1460

1580

947

545

15

744

77C

823

2300

9220

22200

5450

2310

1650

1320

957

500

16

737

719

945

3130

9950

21700

5220

2160

1720

1580

1000

470

17

891

792

1190

3490
10760

20200

5000

2010

1650

1940

830

535

18

856

721

1250

3040

11500

19200

5220

2010

1720

1700

879

622

19

802

716

1140

2380
12800

19200

53401

2010

1590

1700

796

666

20

734

710

1140

2230

14700

19200

4890

2010

1660

15201

849

545

21

710

740

959

2620

17200

19700

4570

2080

1870

1620

782

580

22

734

796

936

3220
17700

18700

4890

2

80

1900

1650

753

570

23

764

802

982

3400
19700

16700

5340

2390

2050

1790

760

580

24

783

770

994

3770
21700

15200

4780

2300
1840

18601

773

622

25

776

764

950

3310
22200

13700

4280

2160

1800

1940

769

606

26

783

752

978

3220
21200

12300

3990

2010

1490

1750

761

580

27

802

752

1240

3400

20700

11100

4080

2010

1460

1670

764

611

28

770

752

1740

3400
21700

9950

4470

2010

13401

1670

774

616

29

764

2000

3130

23200

9580

4470

2470

1340

16701

727

694

30

644

1640

3130

23200

9220

r

4370

2310

1340

1540

838

655

31

633

1390

24200

4570

2390

1510

Oil

Mean

733

754

1010

2600

12500

18700

5830

2710

1700

1640

979

618

Run
off

acre
feet

45100
41900
62100155000
769000

1110000
358000
167000
101000

101000
58300
38000
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Discharge
of

Grand
River

near
Palisades
for
1913

Drainage
Area
8

550
Square
Miles

Altitude
4

730
Feet
Above

4

Sea
Level

N ilGj

s I 1 1
iI Q I

Day

Jan

i

Feb

Mar

Apr

May

June

July

Aug

gept 1370

Oct

Nov

Dec

1

3880

8950
20300

7580

2620

2120

1640

1640

2

I

I

4920

9740
20300

7300

2390

1280

1880

1880

1420

3

1

5840
10600
18800

6470

2460

1480

2120

1940

1320

4

1

4810

8480

17800

60801

2250

1640

2320

1760

1370

3780

8340

17000

5840

2060

1480

2390

1760

1320

6

i

2700

2700

8180

15400

53601

1940

1480

2540

1760

1150

7

I

2540

4280
10700
13800

4920

1880

7880

2250

2780

1880

1190

8

2390

4700

11500
13100

49201

1820

2320

2390

1700

1150

2120

4600

12000
13200

4700

1880

2460

2390

1
640

1150

10

2320

3030

12400
13600

4700

1940

33001

2320

1640

1530

1150

11

2390

3030

13800
14700

4500

2060

27801
2250

1530

1280

2460

3120
15600
14100

4390

188C

2460

2250

1580

1320

13

2390

3300

17000
13600

3980

2060

2320

2320

1640

1530

14

I

I

x

2120

3300
18000
10900

3480

2320

2320

2390

1760

1760

15

2120

3780

14700
10700

3390

2000

2320

2250

2540

1700

16

2000

5140

11900
12200

3390

1880

2250
2250

2120

1580

17

1

3940

f
610

10700
11700

3580

1820

2460

2250

1640

1370

18

1

i

1880

7590

10600
12700

4100

1700

2390

2180

1880

1420

19

1580

7590

11400
13600

5600

1580

2250

2060

1760

1480

20

1530

7880

11200
13900

59601
1480

2120

2000

1640

1880

L

21

1480

8030

11200
13600
5360

1530

20602000
1820

22

I

1370

8030
11400
11400

3390

1580

3780

2000
11

1760

17600

23

1480

7440

11500
10400
4810

1820

3300

1880

1700

16

1760

1420

6340

12700
10600

4810

1760

2540

1880

1530

1580

25

1640

5140

14106
10400

6880

1700

2390

1880

1370

3120

26

1

1700

4920
164C0
10100

6340

1420

2390

1880

1370

97

11

1760

4600

19000

9100

5140

4420

2250

1880

1370

1

1820

28

1580

5360
19900

9580

4700

2000

2250

1760

1480

1700

i

29

1700

6080

195001
9420

3980

1420

2000

1640

1760

2860

30

2060

7730

19700

8640

3300

1280

1940

1700

1580

26000

31

2180

20800

2780

1420

1820

22

Meam

1960

5250
13300
13200

4930

1850

f

2250

1640 2120

1710

1380

1530

Run
oil
acre

feet

101000
312006
818000
786000

303000
114000134000

5840

130000
102000

9100

52000

Day

Jan

Feb

Mar

Apr

Mey

Juoe

dull

I

Aug

Se

t

Oct

Nov

1

eL

1820

2120

23901

5720

37600
174001
8180
3580

2320

2460

1760

2

1880
2000

2250

7020

41800L
16200I
8640

3300

2250

2320

1320

3

t

1760

1940

2860

8030

42800
15000

7590

32101

3210

2620

128C

4

1880

1760

3390

6880

40400
14500

8030
31201
7880

2540

1286

e

1

1820
1580

46001

7880

37000
15000

6210

2860

4500

2320

1280

6

5

1

1760
15801

46001

8030

34000
15600

5480

2780
3580

2060

142C

7

1760
1640

4810

8640

322001
14700

4920

25461

3
900

2180

137C

8

1760

1580

4080

9260

26800
12700

4700

23901

3300

2120

142C

9

1760

16401

3580

11500

23800
12400

4500
2540

5600

1940

1370

10

i

7760
1640

3390

15200

22100
12200

460

2180

3780

2060

137C

11

j

1760

1700

32101

18600

22100
11700

4180

2250

3580

1940

128C

12

1760

1640

312011

19700

279GO
13000

3980
22501

3390

1820

123

13

1760

1580

21801

18400

328001
10400

3780
2320

3300

1700

123C

14

A

1760

16401

29401

17600

340001
10600

3480
2250

2860

1880

128C

I

15

1760

17601

33901

17600

337001
10400

3210

2390

3030

1640

1280

16

1760
1820

4500
1

17400

343001
9586

3030

2
180

2860

1580

1280

1760

17601

5140

17600

33100

9100

3120
25401

2860

1760

1

I

31300
8790

2860

2250

2860

1640

19

1

1820
1920

4390
1

20800

313001
10100

2780
2250

2860

1700

20

1820

2000

40801

23000

31300
10200

2860

2250

1480

21

2860
2320

4180

26000

334001
8790

3210

2460

2860 2860

1820

22

2940
1700

5140
1

29300

313001
8480

3030
2700

3030

1530

23

I

1880

13201

5840

32800

279001
9100

3580

2A0

3030

1480

24

1880

1880

6080

37060

2630011
8790

3480

27001

3030

1320

25

1

1820

1880

5960

38800

25300
7300

3120

23201
3030

1480

26

i

1530

2000

5600

33700

21900

7020

3210
2540

3030

1370

27

1640

2000

5720

32800

19700
6880

3580

2390

3030

1420

28

2250

21201

6080

33400

178001
7590

3210

2120

3030
1590

29

11

2390

5600

33400

178001
8330

3390

2390

2860

1760

30

11

27001

5480

34300

18000
7740

3390
2320

27001

153G

31

2540

36100

8030

3580

27001

Mean

i

1870

18704340
20800

29700
10800

4290

2530

33101

1840

Run
off
acre

feet

1104000
115000

258000
1280000

1770000
664000
264000
151000
2040001109000
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SEVENTEENTH
I3IE
7NIAL

REPORT

Mar

Apr

May

June

July

Aag

Discharge
of

Grand
River

near
Fruita
for
1913

Dec

Drainage
Area
16
800

Square
Miles

Altitude
4

500
Feet
Above

G

53600

Sea
Level

12000
6020

3510

r

Da

3040

3610

11700

58100
21600
12000
5570

3510

4010

3

r

3150

4110

12800

Y

11000

Jan

rob

Mar

Apr

1

May

June

July

Aug

I

Sept

Oct

Nov

Dec

i

1

16400

7200

16600

26000
10500

4110jI

2370

4020

3220

2750

All

2 3

8090

4010

I

8410

17600 16400

26000

9340

36101X338
2376

402C

3220

2750

y

4

7

9200 8930

15000

24800

8800

17400

2320

4200

20500

3380

2750

IN1

3830

1

3010

23300

8280

3680

2520

4470

33

0

2820

1b

5

6970

14000

21900

76701

3080

2520

4470

3300

2880

f

6

3300

7320

1500Q

20200

7430

2946

2470

4560
3150

3010

0Gj1 n

7 8

1j

7200

17600

18901

7080

2750

7820

2880

466C

3150

2750

y

3150

8160

19400

17400

6520
2520

3180

45601

301

2820

NC

9

3010

7430

19200

15900

6300
2630

6020

3480

4380

3080

2690

10

3010

6410

48900

16600

6080

2690

3780

4290

3080

2580

I

11

I

5050

20200

17600

61901
2370

4080

4290

2940
2420

16

12

I

4200

5050

22700

20000

6300

2420

4380

4290

2880

2370

17

13

I

3940

5760

24500

19700

6190

2580

4200

4110

3450

2230

Ik1

14

I

3300

7670

24200

16400

5450

2880

3860

4110

3860

18

15

2880

I

9340

21300

15000

4850

2940

3860

4200

3770

II

16

I

1

2880
11900

17600

15700

47601

2750

3770

4110

3450

plv

17

i

2820
14200

15500

16600

5250

2580

3770

4110

4560

3220

18

1

3150
15200

15200

16900

5870

2370

3860

3860

3380

21

19

1

2940

15500

16600

17400

6630

2280

3770
3690

3150

22

3220

16400

17900

18100

7790

2140

3530

3530

3220

21

4470

3300

16600

16400

17600

8280

2100

3300

3450

3300

24

22

I

3300

2940

16200

14000

16400
7430

2320

3300

3450

3380

28
60

5

23

3150

2880

14200

13500

15200

7670

2630

4950

3450

3220

G

24

2750

I

30101
12900

155CO

14600

8160

2520

4950

3450

3010

25

2630

I

2630

11200

18400

14000

867

2630

4760

3450

2690

26

1

2750
9480

21300

12900
8410

2690

4470

3450

2690

78

27

1

2520

2690

8670

24500

12400
7670
2320

44703300

4750

3080

28

2630
10700

1040048500

27300

12200

6410

2370

4470

3150

3220

29

2630
13100

10400

225700

11900

5660

2370

4110

3150

3080

2970

31

30

j

3690
16200

I

26300

12200
4760

2100

4290

3150

29401

31

I

5350

3400

269001

4470

41400

2420

6730

3150

5540

3290

ltun
o2

acre
feet

Mean

37300

3190
40400

1126000

5050002060000

192001
17800

0930

2660

3670

3890

3200

2680

Run
off

acre
feet

619000
1180000

1060000
426000

1640001218000
2390001190000

69100

Unless
otherwise

noted
all

discharges
art
in

cubic
feet

per
second

STATE
ENGINEER
COLORADO

73

Discharge
of

Grand
River

near
Fruita
for
1914

drainage
Area
16
800

Square
Miles

Altitude
4

500
Feet
Above

Sea
Level

Day

Jan

Feb

Mar

Apr

May

June

July

Aag

Sept

Oct

Nov

Dec

3300

3610

11000

53600
22700
12000
6020

3510

4010

3040

3610

11700

58100
21600
12000
5570

3510

4010

3

r

3150

4110

12800

58100
20500
11000

5150

3660

4010

4

3010

5050

13100

56600
20000

9770

4750
16400

4010

5

2880

60801

15900

52200
21600

9480
4750

8090

4010

6

2880

7430

16400

47700
21660

8640

4370
6510

3660

7

2880

8670

17400

44800
20500

7550
4010

5360

3830

8

3010

8100

18400

40300
18400

7020
3660

5570

3510

9

3300

7430

23300

35200
17400

7550

3660

8090

3660

16

3300

6740

30300

33100
16400

8920

3490

8090

35101

11

3450

6740
Y

6300

35900

33800
15500

7820

3660

6020

33601

12

3150

35900

38800
14600

8360
3490

5570

3510

13

3010

5870

31700

44000
13800

6020

3490

5570

3220

14

x

3010

6300

32400

47000
14600
5570

3490

5150

3360

3010

7430

33100

47700
14600

5150
3330

5150

3220

16

3150

9480

32400

48500
13800

4750
3660

4750

3220

17

3610

11700

31700

46200
13100

4370

3660

4860

3360

18

3940

10400
32400

43300
12400

4190

3660

47501

2970

19

4110

8670

34500

43300
15500

4010
3490

4560

3090

20

3770

8160

37400

43300
17900

3830

3330

4560

2780

21

3610

9200

40300

43300
15900

3660
4010

4560

2760

22

3300

11000i
44000

41800
13500

4010

4010

4560

2860

23

4470

3150

117001

47700

39200
146GO

5360
4010

5150

2760

24

3300

3300
124001

52200

35900
13800

5790

4190

5150

28
60

5

3150

3300
117001
53600

33100
12000

5360

4010

5150

2760

G

2750

3610
11700

49200

31700
10700

5360

3830

5150

2760

t7

2630

3300
32400

47700

28900
10400

6760

3660

4750

2860

78

2520

3610

117001
49200

125100
11000

6510

3490

4750

2760

3940

1040048500

24500
12400

0020

3330

4750

2970

30

4110

10400
47700

23900
12400

6020

3330

41901

2970

31

4290

50700

12000

5790

4190

Mean

3140

3400

84801

33500

41400
15700

6730
3950

5540

3290

ltun
o2

acre
feet

37300
209000

5050002060000

246C000
965000
414000

235000
3
21000
196000
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SIDVENTEENTH
BIENNIAL

REPORT

I

FRASER
RIVER
NEAR
ARROW

Location
One
Fourth

mile
from

Idlewild
ranger
station
in

the
Arapahoe
National
Forest
in

sec

3

T

2

S

R

75

W

sixth

principal
meridian

2zmiles
from
Arrow

L

Records
Available
September
23

1910
to

November
5

1914

Gage

Vertical
staff
whose

location
and

datum
have
re

mained
unchanged Channel

Shifting
after
high

water

Discharge
Measurements
Made
from
log
bridge
to

which

the
gage
is

attached
Winter
Flo

The
control

remains
open

during
the

greater

part
of

the
winter
and

tbere
is

little
if

any
backwater
at
the

gage

except
for

short
periods

Diversions
There
is

a

court
decree
for
the
diversion
of

53

second
feet

across
the
divide
from
the
headwaters

above
the

sta

tion

There
are
court

decrees
for
diversions
of
72

second
feet
from

Fraser
River
below

Aceuracy
Owing
to

the
high

altitude
of

the
drainage
basin

it

is

probable
that
at

certain
seasons

there
are
diurnal
fluctua

tions
caused
by

the
alternate

melting
and

freezing
Therefore

the
mean

daily
gage

height
as

determined
by

one
or

two
readings

may
be

considerably
in

error
and
the

estimates
of

discharge
can

not
be

considered
better
than
fair

Co
operation

Station
maintained
by
the
United
States

Geo

logical
Survey
in

co
operation
with

the

United
States
Forest

Service
Records
furnished
by
the
United
States
Geological
Sur

vey

DISCHARGE
DIEASUREHENTS
ON
FRASER
RIVER
NEAR

ARROW

Gage
Ht

Discharge

Gage
Ht

Discharge

Date

Hydrographer

Feet

Sea
Ft

Date

Hydrographer

Feet

See
Ft

1913

1914

May

13

R

H

Fletcher

1

65

85

May

14

R

H

Fletcher

1

22

40

July

3

R

H

Pletcher

1

42

66

June

2

R

H

Fletcher

2

70

458

Aug

I

R

H

Fletcher

1

20

37

June

5

R

H

Fletcher

2

40

383

Oct

1

Robert
Follansbee

1

17

32

June

6

R

H

Fletcher

2

20

314

Oct

2

RobertFollansbee
1

11

28

I

Aug

3

M

D

Anderson

1

23

74

I

Aug

4

M

D

Anderson

1

21

69

wILLIADIS
FORIi
NEAR
SCHOLL

Location
About
5

miles
southeast

of

Scholl
Colo

in

sec

3

T

2

S

R

78
W

at
the
Horseshoe

ranger
station
in

the
Arapa

hoe
National
Forest

Nearest
important
tributary
the

South

Fork
enters

from
the
east
three
quarter

mile
above
the

station

Records
Available
September
22

1910

to

November
30

1914
Drainage
Area

141
square
miles

Gage

Vertical
staff

Channel
Data
too

meager
to

determine

STATE
BNGINEER
COLORADO

75

Discharge
Aleasurenrents

lllacle
by

wading
a

short
distance

below
the

gage
Winter
Flow

Tee
causes
some

backwater
during
the

winter

months
Diversions

There
are
court

decrees
for
the
diversion
of

858

second
feet
from

Williams
Fork

above
the

station
Of
this

amount

700
second

feet
are
to

be
diverted
to

the
eastern

slope

This
latter

diversion
has

not
yet
been

made

Accuracy
Res

Lilts
are
considered
good

Co
operation
Station

maintained
by
the
United
States
Geo

logical
Survey
in

co
operation
with

the
United
States
Forest
Serv

ice

Records
furnished
by

the
United
States
Geological
Survey

DISCFIARGE
DIEASURDMENTS
OF

1VILLIAI
S

FORK
RIVER
NEAR
SCIIOLL

Gage
Ht

Discharge

Gage
Ht

Discharge

Date

Hydrographer

Feet

See
Ft

Date

Hydrographer

Peet

See
Ft

1913

1914

May

12

R

H

Fletcher

2

40

393

1

Mar

8

R

H

Fletcher

1

02

41

July

2

R

H

Fletcher

2

20

310

May

19

R

H

Fletcher

2

65

586

Oct

8

R

H

Fletcher

1

36

74

June

4

R

11

Fletcher

3

65

1150

Aug

5

M

D

Anderson

2

05

199

Aug

27

Robert
Follansbee

1

81

110

Oct

19

R

H

Fletcher

1

56

70

wILLIAIIS
FORK
NEAR

PARSIIALL

Location
On
highway
bridge
at

Field
s

ranch
4

miles
above

the
mouth
of

the
river
about
see

36

T

1

INT

R

79
W

Nearest

tributary
is

a

small
stream

that
enters

from
the

west
2

miles
be

low
the

station Records
Available
July
25

1904
to
November
30

1914

Drainage
Area

15
5

Square
miles
measured

from
Forest

atlas
Gage

Vertical
staff

location
and

datum
unchanged

Channel
Shifting

after
High

water

Discharge
Measurements
Made
from
bridge
to

which
the

gage
is

attached Winter
Flow

The
main

channel
is

kept
open

by

springs

but
ice
forms

along
the

edges
and

slush
ice
frequently
forms

The

horning
readings

are
usually
affected
by
backwater
from
ice

but

the
afternoon
readings
are
practically
unaffected

Diversions
There

are
court

deerees
for
the

diversion
of

502

second
feet
from
Williams

Fork
between
this

station
and

the
one

near
Scholl

and
25

second
feet
frour
tributaries
There
is

also
a

storage
decree
for
80
700

acre
feet
from
Jilliams
Fork

Accuracy
Conditions

are

for
accurate

results
and

the
estimates

should
be

reliable

Co
operation

Station
maintained
in

co

operation
with

the

United
States
Geological
Survey

Formerly
designated
Williams
Fork

near
Sulphur
Springs



AUSCHARGE
MEASUREMENTS
ON

WILLTAMS
FORK
NEAR
PARSHALL

Jan

Date

Hydrogtapher
Gage
Ht

Feet

Discharge See
Ft

Gage
Ht

Discharge

1913

Oct
40

Nov
161

Date

13ydrographer

Feet

Sec
Ft

1914

79

501

Feb

26

C

L

Chatfield

45

I

Jan

28

R

H

Fletcher

2

92

49

May

12

R

H

Fletcher

4

07

413

Mar

8

R

H

Fletcher

2

85

44

July

2

It

H

Fletcher

3

80

273

May

18

R

H

Meteber

4

20

488

Oct

8

Robert
Follansbee

3

19

fl0

June

4

R

H

Fletcher

4

97

1360

4

Aug

5

M

D

Anderson

3

34

156

64

50

33

Aug

27

Robert
Fodsnsbee

3

15

117

5

w

Oct

19

R

H

Fletcher

3

00

8C

Ice
conditions

44

38

37

261

STATE
ENGTNEER

COLORADO

77

Discharge
of
F

raser
Itivk

near
Arrow
for
1913

Drainage
Area
16

Sgilare
Miles

Altitude
9

500

F
eet

Above

Sea
LevelLevel

Day

Jan

Feb

Mar

Apr

May

June

July

Aug

Sept
30

Oct
40

Nov
161

Dec

1

1S

230

79

501

2

361

298

79

48

28

33

16

3

361

79i

44

26

33

261

4

36

64

50

33

44

241

5

w

311

143

04

44

38

37

261

6

3611

148

64

4Q

33

30

28

7

40

136

61

38

44

28

20

S

46

136

61

38

57

28

26

9

58

115

67

33

48

28

26

10

I

52

115

67

33

40

33

24

11

b3

159

76

33

44

38

24

12

71i

126

57

33

441

40

16

13

75

115

57

38

33

33

19

14

I

113

57

33

381

26

22

c15

52

115

571

30

44

24

16

16

1

52

1L5

57

30

50

24

14

17

641

106

76

29

49

24

13

18

641

106

72

28

48

24

13

19

711

115

64

28

44

24
i

13

20

711

115

57

128

38

24

n

21

53

113

i

72

28

33

16

13

22

521

106

64

26

33

19

13

23

641

106

68

26

36

16

13

24

0

18

78i

115

72

33

33

19

13

25

22

1071

96

72

26

33

44

13

26

I

10

1361

88

72

24

28

c24

13

27

16

1311

96

67

124

28

28

13

28

22

1211

961

57

26

28

331

13

29

I

22

1641

791

57

24

28

531

13

30

i

22

2301

79i

57

24

30

57

13

31

2281

53

26

86

lvfeau

1

18

8

81

0

131

165

4

32

71

37

3

31

0

17

5

Run
off

acre
feet

261

40801

7800

4020

20101
2220

1910

10401



rr

78

SE

ENTEENTH
BIENNIAL

REPORT

STATE
ENGINDER

COLORADO

79

Disebarge
of

Fraser
River

near
Arrow
for
1914

w

1913

Drainage
Area
1V
Square
Miles

Altitude
9

500
Feet
Above

Discharge
of

Williams
Fork

River
near

Scholl
for

r

Sea

Level

Drainage
Area
141
Square
Mile

Altitude
9

000
Feet
Above

Sea

Level

Day

Jan

Feb

Mar

Apr

May

June

July

Aug

dept

Oct

Nov

Dec

k

Day

Dec

Jan

Feb

Mar

Apr

May

June

July

Aug

Sept

OcCi

Nei

10

10

44b

184

82

46

2G20

i

1

s

j31

2

9

7

10

9

473

169

78

42

26

20

190

770

322

111

84

102

68

48

i1

3

v

2

175

710

1280

111

84

102

61

54

10

10

507

136

75

40

26

23

3

16C

680

280

111

84

92

61

48

li

4

9

10

507

1301

74

40

25

23

4

160

620

260

111

135

92

68

48

Aa

5

8

10

6

9

13

422

1231

69

35

24

23

5

160

620

242

111

111

76

61

48

Ir

8

9

13

338

116

741

341

23

W

sSc

6

208

590

242

llll

111

92

Gl

50

7

9

13

322

110

721

34

23

8

8

10

20

300

105

701

30

23

7

208

505

225

92

111

92

61

50

9

8

242

478

225

92

Ill

84

61

55

9

4

10

28

275

105

70

30

23

9

242

450

225

92

02192

76

61

55

10

i

11

S 7

39 50

275 291

101

70

28 28

23 23

x

Ti

10 11

2G0 300

505 680

225 208

102 114

92

92 111

54 61

55 60

12

8

5

4

7

44

308

98

62

28

23

s

12

376

532

190

123

92

76

GS

BO

13

imN1

7

38

338

99

591

28

23

13

i

345

478

160

102

76

92

61

61

14

g

15

4

8 10

44 50

354 371

101 98

b9

28

23

u

14

xrr

300

478

175

o92

84

92

61

54

56

28

23

15

L

260

505

190

92

135

84

61

54

SG 17

G

4

10

48

354

82

501

28

20

16

260

505

190

84

123

76

42

48

18

10 10

54 GI

354 338

82 81

45 40

28 21

20

17

X280

505

225

76

102

68

68

48

if

20

t

18

322

560

225

76

84

68

61

48

iai

19

r

I p11

20 21

8

5

5

10 9

67 82

338 338

84 S7

421 42

28 28

20 20

19

Sx

20

322 300

620 560

2051 190

76 S4

76 76

76 68

61 61

48 37

I

12

106

322

86

42142i

28

22

7

21

260

565

208

84

76

68

54

42

1111

22

7

13

164

306

08

401

28

23
1

i

v2

230

505

175

76

76

76

42

42

yi

23

8

8

13

247

306

92

40

28

23

s

23

370

478

225

S4

78

76

42

48

24 25

14

257

275

87

401

26

22

24

422

478

225

84

76

76

68

48

13

267

275

84

40

26

22

20

478

422

175

76

84

76

84

48

28

r

27

S

9

9

12 10

330 362

239 219

81 78

41 40

26 26

23 23

06

532

396 305

160

84 84

92 92

54 61

54 42

48 48

28

ICI

29

10

375

213

72

41

26

23

27 28

Ill
I

160

5601 5601

395

160 1351

84

76

76

48

48

8

10

412

205

69

46

26

23

160

6801

370

135

92

76

48

42

48

Dill

30

10

13

38b

199

76

44

28

20

30

208

770

322

135

76

76

48

68

42

31 Mean

415

82

41

20

r

31

800

123

92

68

48

1s

74

7

6

63

10

1

130

327

99

8

55

2

30

2

22

6

21

8

Mean

160

348

521

205

89

5

92

2

78

6

58

9

49

6

Ran
off

acre
feet

h1MI1

455

422

3S7

601

7990

19500

6140

3390

1800

1390

120

Run
off

acre
feet

li

1270

21400

31000
12600

5500

5490

4830

3500

3050

all
discharges

are
in

cubic
feet

per
second

Unless
otherwise
noted

i

Unless
otherwise
noted
all

discharges
are
in

cubie
feet

per
second

v



SO

SEVENTEENTFI
BIENNIAL

RUPORT

Discllarge
of

Willian7s
Fork
River

near
Scholl
for

191
4

Drainage
area
141

Square
Miles

Altitudes
9

000
Feet

Above

Sea
Level

I 1 2 2 2 2 2 2 2 7 2 3 3 N R

Day

JJan

Feb

MMar

AApr

MMay

JJune

JJa1y

AAug

Sept

OOct

Nov

Dec

1

4421

36

339

444

1131

11560

8800

2248

1103

775

555

2

c

4421

34

445

445

138

11600

7710

2248

996

772

553

3

4421

33

440

552

146

11390

6640

248

885

74

443

4

442

34

48

551

1154

11260

6680

232

882

667

339

5

442

34

446

557

1162

11160

7710

2214

775

661

338

6

3371

36

442

660

1157

11120

6620

199

775

661

337

Z

371

36

442

660

1188x

9962

6620

188

75

64

39

8

I

3371

36

441

557

270

MM5

5545

1188

666

668

440

9

3371

34

36

555

3370

8865

5545

1188

666

775

446

10

1

37

39

555

445

9962

545

1188

664

668

444

I1

44811

34

442

555

450

11060

4490

1155

664

668

442

Day

Jan

Feb

Mar

Apr

May

June

July

Aug

Sept

Oct

1

I

271

795

364

1021

83

1

2

250

550

332

106

76

1

218

690

313

102

100

1

4

195

740

303

106

941

1

0

225

600

284

98

87

1

6

246

600

241

94

1161

1

7

1

275

560

218

00

142

1

8

208

525

2031

87

100

9

284

490

1951

90

1061

10

1

313

525

1881

100

1121

1

it

1

901

374

640

1781

87

90

i

12

78i

430

560

160

122

83

13

1

87

374

490

162

94

821

14

11

92

369

525

1751

88

75

1

15

i

148

303

490

178

87

1

34

t

ib

1

1621

343

490

1651

87

120

17

1

1881

313

490

218i

73

94

18

2

D

343

525

206

761

901

19

21811

353

600

203

751

82

20

210

333

525

218

75

75

21

2181

298

525

206

83

761

22

1

1851

267

490

169

80

731

23

5

151

364

400

175

76

94

24

110i

374

460

258

75

115

25

129

430

430

206

76

S8

26

132

525

430

2101

761

82

27

127

600

402

1951

751

28

182

600

4021

1721

961

92

29

1521

690
1

430

145

801

92

30

246

7951

3691

129

75

94

108

31

1

740

79

Mean

I

157

380

538

209

87

5

941

92

1

Run
off

acre
feet

623Gi
23400

32000
12900

5380

5590ii

56

Noy

I

Dec

27

So

50

22

73

56

10

76

53

22

73

56

15

63

56

12

68

56

02

73

63

92

60

06

96

70

61

00

68

61

80

73

98

76

94

82

08

82

t0

75

94

49

87

75

83

69

76

70

90

69

8811

70

921

63

801

36

I

80

49

901

76

661

72

63

X56

764

58

58

57

73

51

88 8

67

2

58

6

90

40001

1160

Noy

I

Dec

27

So

50

22

73

56

10

76

53

22

73

56

15

63

56

12

68

56

02

73

63

92

60

06

96

70

61

00

68

61

80

73

98

76

94

82

08

82

t0

75

94

49

87

75

83

69

76

70

90

69

8811

70

921

63

801

36

I

80

49

901

76

661

72

63

X56

764

58

58

57

73

51

88 8

67

2

58

6

90

40001

1160



32

SEVENIIEENTII
BIENNIAL
REPORT

Discharge
of

Williams
Fork
near

Parsllall
for
1914

Diainage
Area
198

Square
Miles

Altitude
7

800
Feet
Above

Sea
Level

Day

Jan

Pei

Mar

Apr

Ih

May

June
I

Jaly

Oct

Nov

Dec

Aug

I

Sept

1

66

511

43

59

145

15501

735

2321

117

87

94

2

70

61

43

60

148

1610

645

228

107

701

941

3

60

63

43

681

124

1500

6451

2001

101

5

7V

81

4

601

601

40j

76

151

12101

645

1871

941

741

So

5

1

58

61

44

75

180

11601

645

1691

941

71

91

6

57

57

54

70

175

1100

605

155

891

691

801

7

57

63

49

68

180

940

530

152

S7
1

771

771

8

49

58

44

631

233

835
1

565

1521

871

851

75

9

541

54

51i

631

322

785i

495

150

91

91

66

10

49

60

541

65

402

835

465

1451

861

88

64

60

63

42

631

3741

992

435

143

3C

821

85

12

1

54

541

401

681

374

1100

435

1341

S1

80

64

13

491
1

461

391
1

701

3691

11601

435

125

7611

94

68

14

54

I

451

401

96

3691

1440

435

123

751

86

69

15

1

491

441

521

115

374

14401

424

1171

87

94

85

10

511

43

40

1401

160

1100

402

115

911

9W

75

17

1

49

44
1

661

117

460

11

0

351

113

891

92l

751

14

49

1

421

50

90

460

1100

371

109

S6

91

85

19

49

431

501

801

490

1240

3411

107

80

1

S9

72r

20

46

47

511

1021

5251

12601

3051

105

761

941

75

21

1

491

49

43

L91

66140

1210

3131

101

87

94

65

22

58
1

46

39

LO

795

1210

2941

113

91

931

65

23

I

57

471

431

151

850

1040

277

107

871

1

107

82
1

24

511

471

501

1291020
1040

251

101

S7

93

731

25

58

43

50
1

115

1020

883

260

94

82

1011

73

26

50

411

501

129

960

835

2241

98

801

98

73

27

1

49

1441

531

1291

1070

755

221

113

81

98

73

28

49

481

50

1291

12401

9351

221

1031

86

98

75

29

I

42

50

1221

1070

835

236

138

821

98

67

30

49

53

132

12401

735

228

121

82

98

70

31

50

521

12401I

268

115

94

Mean

53

3

50

9

47
41

96

4

563J

1100

410

134

87

31

89

6

74

41

Run
ofd
acre

feet

3280
5

28301
29101

57401
346001
65500
25200

8240

5190

55101

44301

Unless
otherwise
noted
all

discharges
are
in

cubic
feet

per
second

STATE
ENGINEER
COLORADO

S3

P

LI
L

RIVER
AT
DILLON

Location
At
the

cemetery
bridge

on
the

outskirts
of

Dillon

in

sec

18

T

5

S

R

77

V

on

the
edge

of
the
Leadville
National

Forest
a

short
distance

above
the

mouth
of

Snake
River

Ten

mile
Creek
also

enters
below
the

station

Records
Available
October
15

1910
to

November
30

1914

Drainage
Area

110
square

miles

Gage

Vertical
staff

location
and

datum
unchanged

Channel
Practically

permanent

Discharge
Measlu

ements
Made
by
wading

near
by

Winter
Flow

Ice
causes

backwater
during
the

winter
and

discharge
measurements

are
spade
to

cletermine
the
flow

Diversions
There
are

court
decrees
for

diversions
of

2

3

seeond
feet
from
Blue
River

above
the
station
and
68

second
feet

below

There
is

an
unadjudicated
diversion

from
the

Headwaters

of
the
Blue

across
Boreas
Pass
to

Tarryall
Creek

There
are
also

decrees
for
diversions
of

5

second
feet
from

tributaries
entering

above

In

addition
there
are

decrees
for

placer
mining
where

practically
all
of
the

water
used
is

returned
to
the

river

Ace
L

racy

Owing
to

the
high

altitude
of

this
station
alter

Hate
melting
and

freezing
is

likely
to

cause
considerable

diurnal

fluctuations
at

certain
seasons
of

the
year

and
the

mean
daily

gage
height
based

on

one
gage
reading
may

be

considerably
in

error

For
this

reason
it

is

probable
that
the

estimates
cannot

be

considered
better
than
fair
for
certain

months

Co
operation

Station
maintained
by
the
United
States
Geo

logical
Survey
in

co
operation
with

the

United
States
Forest

Service

Records
furnished
by

the

United
States
Geological

Survey
DISCII
ARGE
i

IEASUREIIENTS
ON

BLUE
RIVER
AT

DILLON

Gage
Ht

Discharge

Gage
Ht

Discharge

Date

Hydrograpber

Peet

See
Pt

Date

Hydrographer

Peet

Sec
Tt

1013

i

1914

Apr

27

R

H

Fletcher

1

80

70

June

10

Robert
Follansbee

3

39

655

June

23

R

H

Pletcher

2

50

385

Aug

19

Robert
Follansbee

2

28

138

Oct

15

Robt
F

Follansbee
1

78

64

Sept

12

S

C

Hulse

2

00

92

Sept

30

Follansbee
Hulse

1

56

68

PEN
MILE
CREEP
AT

DILLON

Location
4t
the
highway
bridge
in

Dillon
Colo

in

sec

18

T

5

S

R

77
W

300
slyds

above
the

mouth
of

the
creek

Nearest

tributary
Canon

Creek
enters

from
the
west
about
4

miles
above

the
station Records

Available
October
15

1910
to

November
18

1914

Drainage
Area

113

square
miles

measured
from
Forest

Atlas
Gage

Vertical
staff

location
and

datuin
unchanged

Channel
Practically

permanent



84

SDV11
NTDHNTI3

STIDNNIa1L
REPORT

Discharge
1lleasurements
Made
by

wading
near

the
bridge

Winter
Flow

Ice
causes

backwater
during
the

winter

months
and

discharge
measurements

are
made
to

determine
the

flow
during
that

period

Diversions
There

are

court
decrees
for

diversions
of

3

7

second
feet
from
Ten
mile
Creek

above
the
station
nd

14
5

sec

and
feet
from

tributaries
entering
above

Accuracy
Owing
to

the
high

altitude
of

this
station

alter

Hate
melting
and

freezing
are

likely
to

cause
considerable

diurnal

fluctuations
at

certain
seasons

of

the
year

and
the

mean
daily

gage
height
based

on

one
gage
reading
may

be

considerably
in

error

For
this

reason
it

is

probable
that
the

estimates
can
not

be
considered

better
than
fair
for

certain
months

Co
operation
Station

maintained
by
the
United
States
Geo

logical
Survey
in
co
operation
with
the
United
States
Forest
Serv

ice

Records
furnished
by

the
United
States

Geological
Survey

DISCIARGE
MEASUREMENTS
TEN

MILE
CREEK
AT

DILLON

Gage
Ht

Discharge

Gage
Ht

Discharge

Date

Hydrographer

Feet

Sec
Ft

Date

Iydrographer

feet

Sec
Ft

1913

1914

Apr

26

R

H

Fletcher

1

95

63

June
10

Robt
Follansbee

3

36

795

June
23

R

H

Fletcher

2

80

362

Aug

19

Rohl
Follansbee

2

06

82

Oct

15

Rotit
Follansbee

1

86

53

Sept

12

S

C

Hulse

1

90

56

SNAKE
RIVER
AT

DILLON

Location
At
a

highway
bridge
200

yards
above
the

mouth

of

the
river
in

sec

18

T

5

S

R

77

W

Nearest
tributary
is

a

small
stream
that

enters
from
the

north
1

mile
above

the
station

Records
Available

October
15

1910
to

November
18

1914

Drainage
Area

92

Square
miles
measured

from
Forest
At

las

Gage

Vertical
staff

location
and

datum
unchanged

Channel
Practically

permanent

Discharge
Measurements
Made
by

wading
above
the
bridge

Winter
Flow

Ice

gorging
causes

backwater
of

varying

amount
During
1912
the

control
remained
open
most
of

the

winter
Diversions
There
are

court
decrees
for

diversions
of

4

5

second
feet
from
Snake
River
above
the

station
and
11

second

feet
from
tributaries

entering
above

Accuracy
Owing
to

the
high

altitude
of

this
station
a
lter

Hate
melting
and

freezing
are

likely
to

cause
considerable

diurnal

fluctuations
at

certain
seasons
of

the
year
and
the

mean
daily

gage
height
based

on

one
gage
reading
may

be

considerably
in

error

For
this

reason
it

is

probable
that
the

estimates
eannot

be
considered
better
than
fair

STATE
ENGINEER

COLORADO

Co
operation

Station
maintained
by
the

United
States
Ge

ice

Records
furnished
by
the

United
States
GeologicalVSnrvey

DISCHARGE
MEASUREMENTS
ON

SNAKE
RIVER
AT

DILLON

Gage
Ht

Discharge

Gage
Ht

Discharge

Date

Hydrographer

Feet

See
Ft

Date

Hydrographer

Feet

Sec

Ft

1913

1914

Apr

27

R

H

Fletcher

0

85

21

Jan

8

1t

H

Fletcher

0

90

21

June
23

R

H

Fletcher

1

70

224

Feb

10

R

H

Fletcher

0

08

26

Oct

15

Robert
Follansbee

85

22

June

10

Robert
Follansbee

2

25

459

Aug

18

Robert
Follansbee

1

23

77

Sept

12

S

C

Hulse

0

88

30

Sept

30

hollansbee
and

Hulse
0

70

76



Day

86

SEVUN
J

EENTI3
BIIDNNIAL

REPORT

I

Discharp
of

Blue
Diver
at

Dillon
for

1913

Drainage
Area

t710
Square
Miles

Alfitude
x

415

Feet
lbove

Sea

Lever

1111

Day

Jan

Feb

Mar

Apr

May

June
I

July

Aug

Sept

Oct

Nov

Dec

208

1140

305

110

70

Sit

56

2

2251

4621

285

106

701

861

57

3

54

191

4581

265

106

781

1

861

58

111

4 5

1180

415

348

1181

f

215

435

255

106

781

861

561

2401

4351

245

106

86

841

53

6

5

2fi5

4241

235

106

132

831

581

7

II

54

501

255

4I21

225
1

96

1791

90

191

945

245

4241

222

86

2251

781

581

9

r

226

435

218

86

208

781

571

1

10

8

208

4461

20S

101

191

781

571

it

1L

3481

2201

88

49

481

458
1

208

IN

191

1

781

56
1

I

12

225

570

480

208

131

1761

74

53i

VZ

1

13

5021

208

118

161

701

53

14

48

480

208

102

151

69

501

15

940

308

1841

74

46

4911

200

86

1411

681

631

114

16

354

502

191

86

131

GS

52

to

17

13

525

20C

SG

106

68

501i

18

1

60

48

5481

208

86

102

641

491

19

4121

980

395

225
1

86

99

1

64

43

20

1

v
65

4011

235

86

96

1

611

48

21 22

16

111
1

245

4121

245

52

96

64

43

3381

141

731

63

131

225

40111

245

78

96

601

23

45

5601

86

305

39011

235

X78

9G

58

70

345

390i

225

76

96

581

1

25

1

74

402

390

191

73

93

58

26

850

325

122

83

78

458

3791

176

401

9C

58

27 28

54

701

458

8fi

458

3681i

161

78

90

58

21

1

3451

146

70

88

58

1

29

I

55

47

1461

469

335

131

70

57

58I

30

8021

715

225

480

325

x

120

70

86

58

1

31

473

113

70

3481

166

71

57

Mean

J

24

110

312

430

211

00

5

120

69

6

53
6i

Run
oft

acre
feet

1

3481

1311

71

54

2180

13600
25600
13000

5560

7140

4280

22301

Unless
otherwise
noted
all

discharges
are
in

cubic
feet

per
second

Day

Jan

Feb

Mara

Apr

May

June

July

Aug

Sept

Oct

Nov

Dec

1

96

1140

392

3621

142

60

54

99

1200

x

404

3551

142

58

54

3

103

1180

415

348

1181

58

54

4

106

1130

399

3241

115

58

541

5

142

1080

3821

281

106

54

501

6

191

945

3651

2811

106

54

481

7

202

805

3481

2601l

I04

54

48

8

2141

665

3481

2201

88

49

481

9

225

570

3481

2051

88

46

48

10

275

665

3281

1901

74

46

48

11

1

325

940

308

1841

74

46

481

12

1

354

968

314

17311

92

46

481

13

383

995

320

168

971

60

48

14

4121

980

3261

158

941

71

481

15

1

40

446

965

3321

148

74

f67

48l

16

42

4801

880

3381

141

731

63

481

17

45

5601

742

343
t

135

88

58

48

18

48

640

795

348

123

83

58

48

19

51

6281

850

325

122

83

58

471
L

20

54

61511

805

302

05

88

58

47

21

I

58

76511

760

319

138

831

55

47

22

62

8021

715

33511

188

71

54

47

23

66

840

696

3481

166

71

54

46
J

24

70

857i

667

3481

1311

71

54

4611

25

78

8741

638

3481

134i

67

54

461

2G

82

901

574

3361

1361

67

54

46

27

1

861

94C

510

3241

133

671

54

46
1

28

86

10001

480

336

140

54

461

29

86

1060

450

3481

140

61

54

461

30

91

1090

420

3591

140

60

54

46

31

1110

3701

140

54

I

Mean

1

65

3

539

807

3471

189

87

2

55A

48

21

Run
o0

acre
eet

1

I

2070

33100

48000
213001

X1600

5190

3410

28701



Day

Jan

Feb

Mar

Apr

May

June

July

Aug

Sept

Oct

Nov

I

Dec

1

IJ

194

715

111117
74

54

48

34

400

2

70

2301

672

239

69

54

48

36

3

1771

610

212

67

54

43

37

4

660

194

65

54

48

36

49

6

4

2041

610

1771

53

61

48

34

6

53

353

5601

1681

61

70

48

34

152

7

1

403

3011

5101

1601

57

115

46

34

8

j

2491

535
1

152

541

129

44

37

9

I

2401

560

144

200

89

44

36

68

0

491

2301

5351

1441

66

69

44

35

1050

11

103

238

5101

1291

781

54

44

35

12

230

2461

420

1251

89

541

46

34

10

13

2541

465

120

79

54

48

32

49

14

1

262

465

1151

66

54

48

321

212

15

i

551

270

4881

122

54

54

48

34

1

18

1

1300

278

510

129

54

54

48

34

17

I

286

510

1441

53

54

48

341

49

18

14

1

52

53

48

34

19

1

1

302

398

144

1

53

46

34

406

20

1

301

4201

1521

481

52

44

34

21

212

801

442

1601

451

53

44

34

22

1

212

2491

420

1511

42

54

42

80

55

23

1

1 1

89

4201

398

14811

42

54

42

820

1040

24

1

69

7351

375

1441

421

541

41

25

I

65

9481

353

129

421

N

40

20

26

61

1160

342

115

991

54

38

55

43

27

j

75

1010

331

102

421 48

48

37

963

212

28

I

1 1

80

910

239

39

54

48

37

46

20

1

177

885

289

89

541

48

37

23

30

I

212

x

860

289

84

541

48

37

43

31

24

777

79

541

1070

36

201

741

Meaq

126

435

4781

1451
57

21

60

0

44

0

34

5

10601

tun
off
acre

feet

2500
26700

28400

8920

35201

3570

2700

1440

Day

Jan

Feb

Mar

Apr

May

June

July

Aug

Sept

Oct

Nov

Dec

1

1

70

1380

400

1841

70

49

45

2

861

1410

432

177

67

53

49

3

1011

1440

465

170

64

53

49

4

s

1

1161

1360

434

150

62

53

48

b

152

1270

403

133

62

49

49

G

187

1200

372

1161

58

45

49

7

200

1130

340

1101

68

49

491

8

215

1050

312

103

53

53

49

0

230

995

X260

96

55

53

49

10

262

782

212

90

53

49

49

11

1

1

295

1220

212

90

551

45

40

12

1

I

317

1300

212

90

55

43

49

13

339

1380

212

86

581

49

49

14

1

361

1340

212

83

581

55

49

15

C

24

406

1300

212

80

56

49

49

16

26

450

1220

212

80

55

45

50

17

29

635

1060

212

80

55

45

53

18

1

32

820

1040

212

80

55

43

53

19

35

832

1020

212

80

531

43

20

11

38

845

991

212

74

55

43

1

42

1100

963

212

74

53

43

22

46

10901

035

212

86

53

43

23

1

50

1080

910

212

95

49

43

24

55

1070

884

201

741

491

43

25

62

10601

8581

190

701

40

43

26

1

66

1050

783

190

701

45

27

70

1160

708

190

74

49

49

28

70

1210

631

190

74

40

49

29

70

12701

554

190

74

40

49

30

70

1300

477

190

74

49

47

31

I

1340

190

74

46

Mean

49

1

634

1050

255

96

555
5

47

3

49

2

Run
o6
acre

feet

1560
39000

62500
15700

5930

3300

2910

1760



aai EI N fir I
1 IIIJJi

I
i

Day

I

Jan

Feb

Mar

Apr

I

May

June

July

Aug

Sept

Oct

Nov

Dec

1

25

19

37

I

82

300

180

76

35

25

161

2

25

25

17

I

70

300

174

70

35

25

16

3

25

18

42

35

300

169

68

35

25

16

4

25

19

42I

74

280

1521

65

35

23

18

5

25

1

42

113

280

136

62

30

23

21

6

I

22

26

23

42

152

251

128

60

37

23

16

7

i

26

I

42

136

222

121

65

44

22

11

8

21

26

1

42

121

222

114

70

50

21

14

9

26

25

421

114

222

108

70

35

21

13

10

26

25

42

108

261

94

781

35

21

12

11

527

25

i

I

300

108

86

35

21

Il

12

27

25

50

117

342

103

94

35

21

11

13

25

82

126

364

981

70

35

21

10

14

24

26

50

136

342

041

50

33

21

10

15

24

27

42

342

115

421

31

21

11

16

24

29

186

342

136

35

30

21

11

17

24

I

42I

223

342

1

35

30

21

11

18

23

30

42

260

364

186

85

30

20

11

19

22

30

42

260

241

204

35

30

20

11

20

1

22

30

42

152

250

204

e35

30

20

35

21

21

30

136

136

260

204

32

301

19

35

22

20

I

136

121

241

222

30

30

19

23

35

36

186

222

204

35

30

19

24

18

35

21

280

213

186

35

30

49

25

17

351

21

3221

204

169

35

28

19

26

4I4

I

35

21

3641

195

152

35

25

19

27

I

20

35

25

342

186

130

42

25

19

28

21

35

30

300

152

108

35

25

19

29

35

42

300

169

94

35

25

19

30

35

70

300

186

88

35

25

17

31

x

30

3001

82

35

17

Mean

22

0

23

4

28

1

47

3

2

55

263

143

51

1

32

1

20

1

14

0

Run
off

acre
feet

1

1350

I

1730

2810

15700

15600

8790

3140

1910

1240

830

Day

Jan

Feb

Mar

Apr

May

June

July
i

Aug

Sept

Oct

Nov

Dec

1

25

19

37

60

718

321

254

61

17

141

2

25

25

17

391

60

718

342

248

61

17

14

3

25

18

42

60

718

364

241

48

17

14

4

25

19

42I

60

704

343

241

34

17

14

5

25

21

42

71

690

322

204

34

17

14

G

22

26

23

42

82

671

301

204

34

17

14

7

26

25

42

86

653

280

186

34

17

14

8

21

26

25

42

90

635

270

169

34

17

14

9

26

25

421

94

505

260

160

32

17

14

10

26

25

42

101j

625

280

152

29

17

14

11

527

25

45

108

745

260

130

29

17

14

12

27

25

50

117

860

258

108

29

18

14

13

25

82

126

975

256

100

26

18

14

14

24

26

50

136

945

253

91

32

18

14

15

24

27

42

161

915

250

82

231

18

14

16

24

29

42

186

975

247

80

23

18

14

17

24

30

42I

223

690

X2441

791

23

17

14

18

1

23

30

42

260

745

241

78i

21

17

14

19

1

22

30

42

260

800

222

73

21

17

20

22

30

42

260

745

204

73

23

16

21

21

30

42

321

690

i

210

68

18

14

22

20

32

44

216

113

18

14

23

19

35

47

385

609

222

102

IS

14

24

18

35

50

400

582

232

82

17

14

25

17

351

50

415

555

241

62

17

14

26

I4I4

18

35

551

430

492

260

62

17

14

27

20

35

60

450

430

280

56

17

14

28

21

35

60

558

3981

280

56

16

14

29

35

GO

635

365

280

62

16

14

30

35

601

653

332

280

56

16

14

31

t

30

671

1

2601

56

14

Mean

22

0

23

4

28

1

47

3

2

55

671

267

1201
27

4

16

1

14

0

Run
off
acre

feet

1350

1300

1730

2810

15700

39900
16400

73EOi

1630

990

830



SEVENTEENTH
nIENNIA
L

REPORT

k

EAGLE
GIVER
AT

RED
CLIFF

Location
In

sec

30

T

6

S

R

80

W

in

the
town
of

Red

Cliff
in

the
Holy
Cross
National
Forest
100

yards
above
mouth

of
Turkey
Creek

and
1

mile
above
the
mouth
of

Homestake
Creek

Records
Available
January
1

1911
to

November
30

1914

Drainage
Area

74

square
miles

Gage

Chain
gage

location
and

datum
unchanged

Channel
Shifting
after
high

water

Discharge
Measurements
Made
from
highway
bridge
at

station
during
high

water
and
by

wading
at

ordinary
stages

Winter
Flow

Little
if

any
ice
forms
at

this
station

Diversions
There

are

court
decrees
for

diversions
of

22

second
feet
from
Eagle
River
and
tributaries

above
the

station

18
5

second
feet
of

this
amount
for

diversion
to

the

Arkansas

Basin
Accuracy
Owing
to

the
high

altitude
of

the
drainage
basin

alternate
melting
and

freezing
possibly
cause

diurnal
fluetila

tions
of
stage
at
certain

seasons
therefore
the

mean
daily

stage

as

determined
from
two

readings
per

day
may

be

somewhat
in

error

For
that

reason
the

estimates
cannot

be

considered
better

than
good Co

operation
Station

maintained
by

the

United
States

Geological
Survey
in

co
operation

with
the
United
States
Forest

Service

Records
furnished
by

the

United
States

Geological

Survey DISCHARGE
MEASUREME
ITS
ON

EAGLE
RIVER
AT

RED
CLIFF
COLO

Gage
Ht

Discharge

Gage
Ht

Discharge

Date

Hydrographer

Feet

See
Ft

Date

Hydrographer

Feet

See

Ft

1914

Apr

28

R

H

Fletcher

1

70

90

Jan

9

R

H

Fletcher

0

66

10

June

30

R

H

Fletcher
r

1

63

85

Feb

11

R

H

Fletcher

68

12

Sept

7

R

H

Fletcher

95

28

June

11

Robert
Follansbee

2

65

384

Aug

17

Robert
Follansbee

89

28

Oct

14

Robert
Follansbee

69

17

EAGLE
RIVER
AT
EAGLE

Location
At
the
highway
bridge
at

Eagle
in

Eagle
County

three
fourths
of

a

mile
above

the
mouth
of

Brush
Creek

Records
Available
March
12

1905
to

February
10

1907

at

site
a

short
distance
below
the

mouth
of

Brush
Creek
Jan

uary
17

1911
to
November
17

1914
at

present
site

Drainage
Area

630
square
miles

Gage

Vertical
staff

Channel
Practically

permanent

Discharge
Measurements
Diade
from
highway
bridge
at

ordinary
and

high
stages
and
by

wading
during
low

water

Winter
Flow

Ice
causes
backwater
during
the

winter
Dis

charge
measurements
are
made
to

determine
he

winter
flow

STATE
ENGINEER
COLORADO

93

Diversions
Between
Eagle
and

the

Station
at

Red
Cliff

therefore
court

decrees
for

diversions
of

50

second
feet
from
Eagle

River
and

for

diversions
of

286

second
feet
from
intervening

tributaries
Between
Eagle

and
the

mouth
there
are

decrees
for

28

second
feet
from
Eagle
River

Accuracy
Except
for
the
meager

gage
heights

which
make

the
estimates
for
the
later

part
of

the
year
somewhat
uncertain

the
records

are
considered
good

Co
operation

Station
maintained
by

the

United
States

Geological
Survey
in

co

operation
with

the
United
States
Forest

Service

Records
furnished
by

the

United
States
Geological

Survey
DISCIIARGE

AfEASUREMENTS
ON
EAGLE
RIVER
AT
EAGLE

Gage
Iit

Discharge

Gage
Ht

Discharge

Date

Hydrographer

Feet

See
Ft

Date

Hydrographer

Feet

See

Ft

1913

1914

Apr

30

R

H

Fletcher

1

70

967

June

12

Robert
Follansbee

4

48

4090

June

28

R

H

Tletcher

2

00

1120

Aug

8

M

D

Anderson

1

19

504

Sept

6

R

H

Fletcher

62

258

TURKEY
CREEK
AT

RED
CLIFF

COLORADO

Location
At

highway
bridge
in

Iced
Cliff
800
feet

above

the
mouth
of

the
creek

Records
Available
Juue
30

191

to

November
30

1914

Drainage
Area
27

square
miles

Gage

Vertical
staff

Control
Data
too

meager
to

determine

Discharge
Measurements
Made
from

single
span

Bridge

and
by

wading Winter
Flow

Ice

causes
backwater
during
the

winter

months
and

discharge
measurements
are
made

to

determine
the

flow
Accuracy
Owing
to

the
high

altitude
of

the
station
8

600

feet

it

is

probable
that
at

certain
seasons

there
are

dirirl
al

fluctuations
of

stage
due
to

alternate
melting

and
freezing

For

that
reason
the

mean
daily

gage
height
based
on

one
reading

may
be

considerably
in

error
and

therefore
the

estimates
are

considered
fair

Co
operation

Station
maintained
rby

the

United
States

Geological
Stirvey
in

co
operation

with
the
United
States
Forest

Service

Records
furnished
bar

the

United
States
Geological

Survey DTSCITARGE
AIEASUREATEN
PS

OF

TURKEY
CREED
AT

RED
CLIFF
COLO

Gage
Ht

Discharge

Date

Hydrographer

Feet

See

Ft

1913 June
30

R

H

Fletcher

1

73

59

r

Sept

7

R

H

Fletcher

1

18

13

is



Day

j

Jan

Feb

Mar

Ape

May

June

July
I

Aug

Sept
i

Oct

Nov

Dec

1

1

6

12

i

180

310

681

31

18

31

15

12

2

1

12

111

142

292

68

31

18

38

17

7

3y

13

0

73
1

700

98

370

64

31

21

31

18

4

4

31

72

700

106

180

292

60

31

21

31

18

S

5

1

76

605

119

381

150

275

56

24

21

28

13

9

6

66

381

24

180

225

56

30

25

24

15

12

23

22

195

168L

56

24

30

d

4

15

18

8

22

33

ISO

165

52

24

34

d

3

15

15

9

I

22

14

28

210

1681

52

24

28

d

3

15

12

lo

10

225

180

58

28

28

d

4

15

12

11

7

it

13

210

180

54

24

23

dd

5

15

12

12

1

19

10

1

31

275

1861

48

31

21

18

15

12

13

18

45

330

168

48

30

21

21

15

10

14

5

37

70

275

180

48

28
1

26

21

15

9

15

240

455

98

168

180

48

24

31

21

13

7

16

2v

10

367

60

281

155

1801

52

24

24

18

131

7

17

63

27i

98

150

111

52

22

24

18

12

7

18

30

22

103

180

1
Sol

58

21

21

17

12

7

19

22

5

118

130

1801

56

21

21

SS

12

7

20

4

13

106

258

2101

56

24

21

IS

12

7

21

1

7

125

204

186

56

31

22

21

12

7

22

4

23

106

210

130

52

31

24

21

12

7

28

24

10

L

90

195

155

56

21

25

21

12

7

24

10

5

68

216

125

78

21

24

X21

12

7

25 26

18

79

66 60

390 X350

1301 84

60 56

211 21

21 23

21 20

12 12

7 7

27

92

560

141

73

390

84

52

211

21

18

12

7

28

1

605i

132

66

88

370

78

46

21

21

18

12

7

29

I

60

38

103

350

78

45

21

21

10

12

7

30

341

231

180

35

78i

381

18

21

18

12

7

31

i

22

1

310

Mean

9

1

34

18

52

8

18

69

31

7

Mean

13

8

14

4

79

8

235

180

54

3

24

9

23

3

18

7

13

7

8

74

Run
off

acre
feet

357

36401
14400
10700

3340

1530

1390

1150

815

537

Day

JJan

Feb

Mar

Apr

May
1

June

July

Aug

Sept
I

Oct

INov
I

Dec

1

6

12

l0i
1

17

76

7

501

117

53

31

x

22

23

11

12

111

17

74

750

117

51

28

24

23

11

3

01

13

0

73
1

700

113

49

26

21

22

12

4

12
1

81

31

72

700

106

43

24

21

18

14

7

111

111

36

76

605

119

381

24

20

15

13

G

11

101

42

80

470

66

381

24

22

15

12

7

11

121

23

22

15

10

S

1

1i1
1

is
I

30

180

390

f4

381

22

i

22

14

10

101

11

23

31

180

430

64

36

22

22

14

14

10

111

lo

210

390

66

34

22

23

13

7

it

Ili

8i

28

310

590

66

331

20

22

15

9

19

10

1

5

32

225i

410

68

291

22

22

16

9

13

it

18

35

210

432

QS

291

22

23

181

9

14

30

5

37

225

34G

G2

281

22

19

171

7

1a

9

8

240

455

64

291

24

a

6

17

5

16

9

10

fiS

2v

10

367

60

281

27

5

16

7

17

10

S1

24

fit

240

268

63

27i

4

181

6

18

7i

12

I

51

4301

250

64

30

22

5

131

6

19

71

12

52

470

268

62

28

22

5

19

5

20

IW

10

7

55

515
i

187

62

26

221

4

13

g

21

111

4

65

538i

160

50

281

33

a

5

6

7

22

10

7i

68

700

1551

61

35

28

13

5

4

23

W

10

78

700

146

56

321

22

24

91

4

24

10

L

2LI

G3

r50

132

52

301

22

27

9

5

25

10

5

66

582

141

43

291

21

b

34

9

4

26

I

6

18

79

538

1281

44

30

21

b

34

10

5

27

S

231

92

560

141

46

29

20

25

15

5

28

71

101

15

70

605i

132

66

3321

23

12

4

29

j

15

74

560

123

60

38

24

19

12

4

30

15

b

155

6051

120

62

341

231

23

12

4

31

12

17

700

661

29

i

22

Mean

9

1

10

2

12

1

52

8

353

3531

69

31

33

9

23

5I

13

8

14

4

75

Run
off

acre
feet

5GO

566

744

3140
217001

21000

42GO

2080

1400

1160

357

46
1



Discharge
of

Eagle
River
at

Eagle
for

1913

Drainage
Area

Day

Jan

630

Square
Miles

Altitude
6

5W

Sea
Level

Feb

1

Mar

Apr

I

May

Tune

July

Aug

Septa
1

Feet
Above

Oct

I

Nov

I

Dec

1

June

1180

3410

1090

490

1 95

385

2951

2

1

1

1150

3020

1000

4351

2511

3401

395

3i

10901 1600

1

118011

2650

975

4351

251

i

X951

295

4

8401

24101

9501

390

2081

340

2951

3311

286

920

24101

a

920

340

208
1

3551

295

6

251

1

12701

2

300

960

337

20S1

385i

251

7

7

1460

2070

1000

333

251

383

251

8

1

i

273

13001
1960

1000

339

295

3851

251

9

3081

0621 1360

208

14801

2070

10001

325

340

385

251

10

208f

1

550

2180

1000

3211

340

40

251

11

1360

2081

1650

2530

920

318

3191

295

251

12

55011 49C

230

18601

2070

895

3

0

3401

340

2081

13

It

s

I

611

1960

1r60

8401

1

401

i

34111

240

141

29511

318
1

2070

1650

43511

1860

1

3401
1

2951

273

15

16

4631

111501

2070

685

360

3851

295

208

16

17

1

4631

13601

2180

700

3651

295

40

16

17

8001

1360

2070i

720

3651

3401

2951

208

18

4621

2536

8801

1460
1

21801

7401

3801

340

2951

2C81

10

4250

6851

1860

230011

7701

3901

340

340

208

20

1360

i

7601

16501

20701

I 8501430

22

340

34

208

21

1

425

8401

1550

1960

9371

385

295

385

187

22

3051

760

1360

1656

12401

340

295

34011

166

23

318

550

18601

18601

15301

2951

34a

340

160

24

1

490

16501

15501

295

295

1

295

166

25

1

27

385

26501

1650

15501

251

295

3401

160

26

1

11

2731
30201

1550

11801
I

351

295

2951

166

27

i

6501

5410

550

34101

1550

11801

251

3491

2951

160

28

18601

I

5201

31501

1460

950

205

381

2951

1661

29

1

1550

7231

1

3280

1279

7201

295

385

295

1616

30

574

10001

35501

302

1180

490
1

295

385

295

1461

31

I

18000

3410

400

205

of

Mean

515

1890

2040

9591

342

312

3361

2201

Run
off

aere
feet

1

23500
116000

121000
590001

21000
18600

20001
13100

Unless
otherwise
noted
all

discharges
are

in

cubic
feet

per
second

Discharg
Drainage

Area
63C

of

Eagle
River
at

Eagle
for
1914

Square
Miles

Altitude
6

5SS
Feet
Above

Sea
Level

Day

Jan

Feb

Mar

Apr

May

June

July

Aug

Supt

Oct

Nov

1

I

2511

650

6310

1860

1180

435

304

295

2

2951

615

3221

6151

6310 6610

1750 1550

10901 1600

435 410

295 295

286 286

3 4

3181

615

6010

1960

760

4101

3311

286

5

1

2981

68511

4670

2070

722

4101

3401

251

6

2771

6851

4110

1860

685

4101

331

23C

7

362

635

5

3760

1u50

fi50

410

3181

23C

g

1

340

7601

3410

1550

615

410

I

3311

219

9

1

1

3081

0621 1360

2530 2770

1550 1460

5821 6151

385 376

3851 349

268 20E

10

30811

1

11

2771

1960

4250

1360

550

3401

304

20E

12

2641

136011

1

1550

4670 4810

1460 1460

55011 49C

340 3491

295

20 20

13

1

2511

18S

14

1

1

2051

1650

4960

1270

4621

3761

29511

15

43511

1860

5110

1360

4351

3401

16

18

6151

1750

4250

12701

435

340

295

14

17

1

5821

1860

3970

12701

410

34011

295

16

is

4351

1960

4250

1650

4161

3401

2951

19

4621

2536

4530

1460

4101

340

295

20

I

4901

25901

4250

1270

4101

340

273

462

3690

I

3970

1360

410

3851

284

22

4101

4670

3150

1750

425

435

2961

23

46215260

3020

1270

55011

3051

3071

24

6151

54801

I

2650

1050

4621

3491

318

25

5501

5710

2410

1000

4251

3401

2511

26

5821

5410

2410

1000

410

3401

2051

1

27

6151

5410

2300

1090

410

340

2M

28

11

6151

5560

2070

1270

425

340

2231

29

1

1

i

6501

5410

1960

1180

685

318

251

30

615

5710

18601
1090

615

3181

295

31

j

1

6010

1550

520

295

Alean

425

27501

3910

574

3701

302

222

Run
off

acre
foot

25300
11
90001

2330001
88500
35300

220001
18000

748



ji

SE

ENTEDNTII
BIENNIAI

REPORT

3

serer
e

of

Tnrkey
Cheek
at

Red
Cliff
for
1913

Drainage
Area

27

Square
Miles

Altitude
4

595

Feet
Above

Sea
Level

Day

f

Jan

I

Feb

Mar

Apr

May
I

June

July
I

Aug

Oct

Nov

Dec

Sept

1

55

19

13

14

91

2

55

19

12

12

gj

3

551

17

12

12

S

7

4

49

17

12

12

6

45

17

12

12

51

441

17

12

12

6

7

7

43I
1

IO

13

7

9

I

351

17

14

10

14

r

351

15

12

10

131

7

10

I

351

15

12

10

12

11

31

15

12

10

9

o1

31

10

12

10

S

7

i

13

w

f

29
1

16

Ill

10

8

S

14

i

29

15

11

10

15 16

29

14

12

9

S

31

12

13

S

8i

17

I

I

31

13

12

10

S1

7

29

14

19

271

14

10

10

9Is

20

25

14

11

9

8I

7

21

25

14

10

S

S

22

25

14

It

10

8

7

23

1

24

13I

11

12

24

25

13

12

12

g

25

1

22

14

it

10

71

26

I

I

22i

14

ll

10

71

27

22

14

11

9

71

7

28

221

14

12

9

29

20i

14

121

9

8

7

30

10

14

12I

9

7

31

19

13

10

Mean

i

319

14

9

11

7

102

32

70

Run
off

acre
feet

1
J60

916

006

627

488

430

Unless
otherwise

e i

nulcd
all

discharges
are
in

cubic
feet

per
second

T

STATE
ENGINEERS

COLORADO

99

HO
12ESTAKE

CREED
NEAR
RED
CLIFF

Locati
on

In

sec

30

T

6

5

Tt

Sp

one
fourth

mile

above
the

Mouth
of

the

creek
and

three
fourths

of

a

mile
from

Red
Cliff

below
all

tributaries

Records
Available
Jannary
S

1911
to

November
30

1914

Dhainage
Area

64

square
miles

Gage

Vertical
staff

Channel
Apparently

permanent

Discharge
Measurements
Made
by
Avading
near
by

Winter
Flow

Ice
causes

backwater
and

discharge
measure

ments
are
made
to

determine
the

Avinter
flow

Diversions
There
are

court
decrees
for

diversions
of

12

second
feet
from
Ilomestake
Creek

Accuracy
ONving
to

the
high

altitudc
of

the
drainage
basin

alternate
melting
and

freezing
may

cause
diurnal
flilctua

tionsin
stage

during
certain

seasons
Thereforethe

mean
daily

age
height
as

determined
from
one

reacting
may

be

considerably

in

error

In

view
of

the
foregoing
and
of

tbe
many

interpolated

discharges
the

estimates
can
not

be

considered
better
than
fair

Co
operation

Station
maintained

by

the

United
States

Geological
Survey
in

co
operation
with

the
United
States

Forest

Service

Records
furnished
by

the

United
States

Geological

Survev DISCIIARC
E

AI

ASURpDILN
P

OI

TIOlI
E8TIlVD
CL
Eb
K

vli
AR

RED
CLIFF

Gage
Ht

Discharge

Gage
Ht

Discharge

Date

Hydrographer

Feet

See

Ft

Date

T
Iydrogmpl
er

Feet

See
Ft

1913

1914

Apr

28

11

H

Fletcher

1

55

103

Jan

9

R

H

Fletcher

0

6S

8

05

June

29

R

H

Fletcher

1

95

176

Feb

11

R

11

Fletcbcr

0

50

8

61

Sept

7

R

H

Fletcher

1

15

55

Aug

17

Robert
Follansbee

0

82

40

0

Oct

14

Robert
Follansbee

0

52t

14

0

New
gage

put
in

Old
gage
read
1

00

tNew
gage
put
m

Old
gage
read
0

58 ROARING
FORK
Al

ASPEN

Location
ID

see

7

T

10

S

R

84

W

at

Aspen
Colo

above
Castle
Maroon

and
H

unter
creeks

records
Available
January
l

1911
to

November
30

1914

Drainage
Area

109
Square
miles

Gage

Vertical
staff

Channel
Very

rough
and
slightly
shifting

Discharge
Men

lirenients
Made
by

wading
except

during

high
water

when
bridge
is

used

NVinter
flow

Iee
causes

backwater
during
the

winter
dis

charge
measurements
are

made
to

determine
the

winter
flow

Diversions
The
Salvation
d
iteb

which
has
a

decree
for
42

second
feel

diverts
water

above
the

station
usually
from
the

middle
of

May
to

the
middle
of

September



alternate
melting
and

freezing
probably

cause
diurnal
fluctua

tions
in

stage
at

certain
seasons

Therefore
the

mean
daily

1

l

stage
as

determined
from

one

reading
may
be

somewhat
in

error

For
this
reason
the

estimates
can
not

be

considered
better

than
fair Co

operation
Station

maintained
by

the

United
States

l

Geological
Survey
in

co
operation

with
the
United

States
Y

orest

Service

Records
furnished
by

the

United
States
Geological

h

Survey
DISCHARGE

11zEASURI7MENTS
ON

ROARING
01IN
AT

ASPEN

t

Gage
Ht

Discharge

Gage
Ht

Discharge

Date

Hydrographer

Feet

Sec
Ft

Date

Hydrographer

1913

Feet

See
Ft

r

1914

May

G

R

H

Fletcher

1

40

228

Jan

13

R

II

Fletcher

0

22

26

June

27

R

H

Fletcher

2

25

489

Feb

12

R

H

Fletcher

0

10

30

i

Opt

r19

Robert
Follansbee

42

52

ROARING

U

G

P
ORK
BELOW
ASPEN

Location
In

see

1

T

10

S

R

85

W

two
miles
below

Aspen
at

the
first
highway
bridge

Nearest
tributary

above
is

Castle
Creek

and
below
Maroon
Creek

Records
Available
October
24

1913
to

November
30

1914

Dhainage
Area

222
3

square
miles

Gage

Vertical
staff

Mean
stage

based
on

one

reacting

and
the
high

water
mark
for
the
24
hour

period

Control
Apparently

permanent

g

Discharge
Measurements
Made
from
two

span
bridge

Winter
Flow

Ice
causes

little
or

no

backwater
during
the

winter
months
as

shown
by

discharge
measurements

Diversions
Between
the

station
at

Aspen
and

this

one

there
are
a

number
of

small
diversions
some
of

which
return
the

water
to

the
river
above
the
lower

station
The

Roaring
Foriz

Light
and

Power
Company
diverts

water
front
Maroon
Creek

Into

Castle
Creek

and

thence
into

Roaring
Fork
above
the

station
Accuracy
Owing
to

the
high

altitude
of

the
station
7

900

feet

there
are

diurnal
fluctuations
at

certain
seasons

due
to

1

alternate
melting
and

freezing
Therefore
the

mean
daily

stage

as

determined
from

one
reading

and
the
highwater
mark

may
be

somewhat
in

error

For
this

reason
and

the
meager

gage
heights

the
estimates

can
not
be

considered
better
than
fair

Co
operation

Station
maintained
by

the

United
States

Geological
Survey
in

co

operation
with

the
United
States
Forest

Service
Records
furnished
by

the

United
States

Geological

Survey

S

DISCHARGE
AlEASUREMENTS
ON

ROARING
PORK

BELOW
ASPEN

Gage
fit

Discharge

Date

Hydrographer
Peet

a

Sea

F

1914

Jan

13

R

TI

Fletcher

0

21

102

Feb

12

R

H

Pletcher

0

18

107

June
15

Robert
Follansbee

2

85

2280

Aug

10

M

D

Anderson

0

70

327



STATE
ENGINEERS

Al

St
VENTEENTI3

BIENNIAL

102

NNIAL
REI
pR

COLORADO

Discharge
of

Homestake
Creek

near
Red
Cliff
for

1910

703

i

Drainage
Area
64

Square
Miles

Altitude
8

598
Feet
Above

1

Sea
Level

J

Day

Jan

Feb

Mar

Apr

M
y

June

July

Auq

Sept

Oct

Nov

Dec

Altitude
8

598

Feet
Above

Sea
Level

a1

1

I

230

450

155

34

26

30

2

Mar
I

1

230

395

155

38

23

56

23

a

3

Oct

230

395

s

148

35

23

51

24

4

230

430

148

35

23

51

25

5

It

4301

2301

420

131

26

24

46

22

6

260

305

127

26

26

401

20

r

7

40

3251

385

123

26

30

261

181

8

290

375

123

26

bl

i

I

27

17

9

K

171

1

20

260

360

115

28

45

281

171

10

26

290

360

125

30

40

30

171

11

320

45

395

360

115

38

40

31

171

12

E4

5

I

61

395

360

86

79

34

33i

171

13

635

80

430

245

86

55

30

34

16i

14

115

375

205

86

46

34

0

151

15

140

115

205

265

86

34

40

301

141

I6

r

9

115

166

325

30

36

30

81

17

46

115

2171

378260

30

34

I

251

l0i

IS

N

22

125

220

3G0

30

26

28J

121

I

10 20

1

185

230

3081

185

175

30

26

261

131

86

26

2601

315

34

26

26

13

21

166

1801

3251

26

26

261

14

1

22

80

125

166

200

26

28

241

14

10

73

2901

300

23

30

231

14

25

256

86

395

290

217 157

22

28

25

141

11

I

1

61

4701

230

20

27

261

141

26

630

i

51

430

260

108

20

26

25j

27

r

S0

6701

290

90

2fi

2G

251

33

28

395

r

1

lOS

490

20u

73

G

6

rl

14

25

29

f

30

1

1

148

510

190

6

I

195

26

26

oru1

14

67

610

1

52

36

26

35

14

31

26

I

510

42

26

14

25i

Mean

a

Run
off
acre

feet

12

103

329

321

122

I

4400I
20200I

31

5

30

1

30

8

16

0

23

10100

6050

1940

1790

1890

952

Unless
otherwise

noted
all

dirohq
es

are
in

Cubic
feet

per
second

1 p Y
1

STATE
ENGINEERS

COLORADO

703

7

i

charge
of

IIo
alestake

Creek

nt
0

Itecl
CIiif
for
1914

Draina
e

Area
64

Square
Miles

Altitude
8

598

Feet
Above

Sea
Level

Day

A
pr

Dec

Jan

116

Mar
I

May

June

July

Aug

Sept

Oct

Nov

46

22

191

86

8501

4301

2181

18

2

20

80

895

378

194

40

22

16

3

20

98

940

325

171

37

22

14

4

11

26

115

r

760

320

148

34

22

11

r1

5

32

128

635

314

124

32

22

10

g

38

140

r

510

308

100

30

22

9

7

12

46

153

510

308

93

28

22

8

8

51

166

510

X308

86

26

22

i9

g

46

378

550

282

80

23

23

7

10

11

40

386

590

256

73

22

24

7

11

I

9

34

395

630

2301

73

22

25

7

r

12

I

56

395

650

226

73

22

26

1

13

67

395

670

222

62

23

26

7

14

12

66

406

738

218

51

23

13

7

i

15

65

412

805

212

42

24

14

7

16

63

395

670

205

43

26

16

7

ay

17

61

412

683

218

44

24

17

7

ii

18

59

430

700

230

44

22

18

7

T

19

1

67

590

715

230

44

20

20

7

9

20

73

670

674

NO

44

19

22

7

k1

21

82

630

632

230

44

34

24

6

91

760

590

398

46

49

26

6

1

23

I

100

703

550

166

48

46

25

6

w

24

1

1

100

646

512

131

51

42

24

6

1

25

100

590

473

140

54

39

24

7

IN

652

434

202

57

36

25

7

27

100

715

395

264

60

32

26

7

28

100

612

420

325

63

281

28

7

29

06

510

445

285

66

25

26

7

30

91

590

470

2451

50

22

23

7

31

19

720

232

52

20

Mean

8

0

9

0

Y11

63

4

431

620

254

77

6

29

9

22

3

8

1

t

Run
o

acre

ect

off

492

X500

6761

3770

265001

36900
15600

4770

178C

1370

482

Unless
otherwise
noted
all

discharges
are

in

cubic
feet

per

second

u A



1

Discharge
of

Roaring
Fork

at

Aspen
for
1913

Drainage
Area

109

Square
Miles

Altitude
7

931

Feet
Above

Sea
Level

Day

Jan

I

Feb

Mar

i

Apr

May

June

July

Aug
f

Sert

Oct

Nov

Dec

1

I

I

142

770

365

5601

55

86

87

64

2

31

106

15801

109

272

109

G7

55

2

3

142

885

423

102

551

109

67

63

3

4

180

840

394

98

55

109

67

62

4

I

5

I

226

780

365

94

55

104

67

5

0

280

735

336

94

61

99

61

54

6

7

226

690

336

85

61

94

61

54

7

8

252

600

308

76

102

102

55

53

8

9

280

600

308

67

142

61

45

53

10

I

45

308

615

308

67

160

80

50

52

10

lll

336

630

204

94

156

80

55

52

11

12

30

109

423

660

280

125

142

94

45

54

12

125

510

60C

22
6

100

138

84

48

13

13

26

481

481

214

80

134

94

50

14

14

481

510

202

74

130

94

55

55

15

15

v

q

I

510

555

202

77

125

94

45

56

16

16

472

600

202

80

117

67

48

56

17

17

I

433

600

202

65

109

74

50

39

18

18

394

600

302

55

109

61

49

48

19

19

375

600

191

45

111

57

48

56

20

20

355

600

186

50

113

59

47

65

21

21

I

1

336

690

180

51

115

61

46

65

22

22

365

670

214

52

117

64

45

52

23

23

109

481

650

208

53

117

67

45

39

24

24

109

510

630

202

54

113

67

46

38

25

25

94

660

630

202

55

109

61

47

26

2G

94

690

630

170

55

105

63

48

34

27

I

109

705

630

165

55

102

65

49

32

28

I

125

720

570

160

55

109

67

50

31

29

29

142

850

482

142

55

109

67

55

30

30

30

885

394

12G

55

109

701

55

30

31

1

31

660

1360

109

55

98

74

65

Mean

Mean

30

30

111

441

631

230

72

0

108

139

78

4

52

2

150

1

Run
Off

acre
fcet

1

Run
off

acre
feet

1840

16701

2420
27100
37500

40501
366001

14700

4430

6430

4820

3110

2980

STATE
E
14GIND
1

RP

COLORADO

1

05

Discharge
of

Roaring
Fork
at

Aspen
for

1914

Drainage
Area
109

Square
Miles

Altitude
7

931
Feet
Above

Sea
Level

Day

Jan

Feb

Mar

Apr

May

June

July

Aug

Sept

Oct

Nov

Dee

1

25

08

1700

5601

308

86

87

64

2

31

106

15801

532

272

78

96

64

3

37

112

1460

500

237

69

106

63

4

38

1171

468

202

60

106

62

5

40

122

828

440

194

58

106

61

0

42

104

690

408

187

56

106

54

7

44

87

608

378

180

54

106

54

8

45

160

526

362

172

52

106

53

9

44

214

445

362

165

51

106

53

10

I

44

274

635

362

158

59

106

52

lll

43

334

825

367

150

67

102

52

12

30

44

394

373

142

72

99

54

1340

13

26

45

423

1700

365

134

s

78

96

54

14

70

452

1540

380

125

83

92

55

15

v

q

75

481

1380

394

117

881

89

56

16

80

540

1220

365

109

93

86

56

17

72

555

1100

350

101

98

83

39

18

G5

570

1500

336

93

103

80

48

19

60

715

1620

332

101

108

77

56

20

55

860

1510

329

109

113

74

65

21

78

10701

1410

326

117

118

80

65

22

102

1180

1300

322

110

123

87

52

23

122

1220

1340

312

103

107

94

39

24

127

1080

1260

303

97

91

88

38

25

132

930

690

293

91

75

83

36

2G

106

1100

660

318

92

74

78

34

27

80

1180

630

342

92

72

72

32

28

100

860

600

365

93

70

67

31

29

lOf

720

570

350

92

68

66

30

30

98

1020

540

336

00

78

66

30

31

1360

322

98

65

Mean

30

30

30

68

0

505

1070

373

139

80

1

88A

150

1

Run
off

acre
feet

1840

16701

18401

40501
366001

63700
229001

85501

4770
1

54701

2980



106

SEVENTEINTII
BIENNIAL
REPORT

Feb

MMar

AApr

M

Discharge
of

Roaring
Fork
below
Aspen
for

1913

June
J

Drainage
Area
223

Square
Miles

Altitude
7

900

Feet
Above

Aug

S

Sea
Level

Oct

NNov

DDec

Day

Jan

FPb

Mar

Apr

May

June

July

Aug

Sept

Oct

Nov

Dec

1

105

105

1111

1106

2255

2

2620

11330

4482

1178

1185

1152

179

207

2

115

107

262

2

2480

11250

4435

1183

1186

1151

184

204

104

1

108

2270

1

1810

11170

4435

XX188

188

1150

5

1

188

200

4

116

2275

1

1610

1100

3390

185

1196

1148

6

1121

1

188

196

5

280

1

1400

11020

3345

1182

2204

1146

7

1121

1103

1

171

192

6

9451

3300

179

2212

1145

8

1121

1104

1114

J54

188

7

905

3308

1176

2220

1144

9

1121

105

118

150

137

188

8

174

xx

220

1143

10

1121

103

1116

1160

510

1

121

188

9

220

1142

11

116

1101

1114

170

5560

1

1690

918

3300

1

10

140

lo

7

1112

009

1112

154

6628

2

2080

9932

2

132

188

11

140

13

1108

1105

1110

1137

6660

2

2480

945

2252

137

188

12

14

1118

cc105

1108

143

7768

4

4000

0025

2228

175

2

146

154

13

128

105

1110

1159

8842

3

3660

9905

2218

1174

1195

1

154

170

14

137

105

IIll

1170

9920

3

3310

832

2208

188

1190

1134

154

170

15

Ila

1183

9985

2960

7758

1198

203

1185

1148

154

170

16

196

1050

2

2620

6685

1188

218

180

1136

19

1

162

170

17

202

11370

3

3230

702

1194

2232

1175

1124

20

1105

1

170

165

18

3390

7720

2201

2246

1171

112

21

1106

1108

1

167

160

19

738

2208

2260

1170

22

1107

11111

1106

164

154

20

20211

275

1169

1120

23

1108

114

1107

220

2

161

148

21

252

1168

1120

24

1108

III3

1108

252

22550

158

142

22

230

1166

1121

20

1108

121

1108

285

22410

154

137

23

123

26

109

116

1108

233

22000

1

1880

6654

1

157

142

24

27

1109

1110

1108

1181

22700

1

1630

6687

1

170

159

146

j

25

28

1110

1105

1108

2320

1

720

178

1

170

162

150

26

110

1107

2237

11040

1440

6672

1177

181

1

170

165

154

27

170

167

137

28

170

170

137

29

I

170

188

137

30

I

170

198

137

31

174

126

Mean

i

170

161

166

Run
off
acre

feet

1

2700

9580

10200

Unless
otherwise
noted
all

discharges
are
in

cubic
feet

per
second

STATE
ENGINEER

COLORADO

107

Discharge
of

Roaring
F6rk
below

AspeI1
for

1914

Drainage
Area

223

Square
Miles

Altit
ide

7

900

Feet
Above

Sea
Level

Day

JJan

FFeb

MMar

AApr

MMay

J

June
JJuly

AAug

SSept

OOct

NNov

DDec

1

1116

1106

1108

1106

2233

4

4030

11400

5530

174

1184

1154

2

1105

105

1111

1106

2255

2

2620

11330

4482

1178

1185

1152

3

1110

1104

1115

107

262

2

2480

11250

4435

1183

1186

1151

4

1116

104

1112

1108

2270

1

1810

11170

4435

XX188

188

1150

5

1121

1103

1110

116

2275

1

1610

1100

3390

185

1196

1148

6

1121

1102

1108

124

2280

1

1400

11020

3345

1182

2204

1146

7

1121

1103

1111

1132

2285

1

1240

99451

3300

179

2212

1145

8

1121

1104

1114

140

3368

1

1070

9905

3308

1176

2220

1144

9

1121

105

118

150

452

905

9905

3316

1174

xx

220

1143

10

1121

103

1116

1160

510

1

1160

0005

3325

176

2220

1142

11

116

1101

1114

170

5560

1

1690

918

3300

1178

2215

1140

lo

7

1112

009

1112

154

6628

2

2080

9932

2276

1177

2210

1140

13

1108

1105

1110

1137

6660

2

2480

945

2252

176

2205

137

14

1118

cc105

1108

143

7768

4

4000

0025

2228

175

2200

1136

15

1128

105

1110

1159

8842

3

3660

9905

2218

1174

1195

1135

16

1137

105

IIll

1170

9920

3

3310

832

2208

188

1190

1134

17

1137

102

IIla

1183

9985

2960

7758

1198

203

1185

1148

18

1126

99

1108

1196

1050

2

2620

6685

1188

218

180

1136

19

1116

102

1106

202

11370

3

3230

702

1194

2232

1175

1124

20

1105

1105

1105

209

11690

3

3390

7720

2201

2246

1171

112

21

1106

1108

1106

216

22340

3

3160

7738

2208

2260

1170

120

22

1107

11111

1106

218

22700

2

2930

7755

220211

275

1169

1120

23

1108

114

1107

220

22700

2

2700

6672

1196

252

1168

1120

24

1108

III3

1108

252

22550

2450

588

1190

2230

1166

1121

20

1108

121

1108

285

22410

621

1185

2208

1165

1123

26

109

116

1108

233

22000

1

1880

6654

1182

202

1164
cc

124

27

1109

1110

1108

1181

22700

1

1630

6687

1180

195

162

1125

28

1110

1105

1108

275

22320

1

1540

720

178

1188

1161

1125

20

1110

1107

2237

11040

1440

6672

1177

181

1160

1125
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SEVENTEENTH
BIENNIAL
REPORT

ROARING
PORIi
AT

GLENWOOD
SPRINGS

Location
On
bridge
500
feet

above
the

mouth
of

the
river
in

Glenwood
Springs
Nearest
important

tributary
enters
about
3

miles
above

the
station

Records
Available

April
6

1906
to

September
30

1909

September
21

191
0

to

November
30

1914

Drainage
Area

1

450
square
miles

Gage

Chain
gage
location

and
datum

unchanged

Channel
Practically

permanent
but

rough

Extremely

high
water

in

Grand
River

may
cause

backwater
at

the
gage

Measurements
made
at
stages
as

high
as
5

7

feet
on
Roaring
Fork

and
9

2

feet
on

Grand
River
have

shown
no

backwater
effect

Discharge
Measurements

lzade
from
highway
bridge

Winter
Flow

Surface
ice

rarely
forms

entirely
across
the

river
but
slush

and
anchor
ice
frequently
occur

Discharge
meas

urements
sometimes
show

backwater
from
ice

Diversions
There

are
court

decrees
for

diversions
of

196

second
feet

from
Roaring
Fork

above
the

station
and

795
second

feet
frolu
the

various
tributaries

Accuracy
Conditions

are

favorable
for

accurate
results

estimates
should
be

reliable

Co
operation

Since
19
10

the
station

has
been
maintained

by

the
United
States
Geological

Survey
in

co
operation

with
the

United
States
Forest
Service
Records
furnished
by

the
United

States
Geological
Survey

DISCHARGE
MEASUREMENTS
ON

ROARING
FORK
AT

GLENWOOD
SPRINGS

Gage
Ht

Discharge

Gage
Ht

Discharge

Date

Hydrographer

Feet

See

Ft

Date

Hydrographer

Feet

See
Ft

1913

1914

Jan

22

R

H

Fletcher

1

52

422

Jan

13

R

H

Fletcher

1

20

408

May

3

R

H

Fletcher

2

75

1960

Feb

15

Rf
H

Fletcher

127

497

June

26

R

H

Fletcher

3

50

3130

Aug

9

M

D

Anderson

2

65

1660

Sept

4

R

H

Fletcher

1

60

667

Oct

15

Robert
Follansbee

1

98

829

Oct

16

Robert
Follansbee

1

74

756

Ice
condition

CASTLE
CREEK

NEAR
ASPEN

Location
In

sec

35

T

10

S

R

85

W

in

the
Sopris
Na

tional
Forest
on

the
highway
bridge
4

miles
above
Aspen
No

tributary
between
the

station
and

the
mouth
of
the

creek
except

small
gulches
that
carry

spring
run
off

Nearest
tributary
above

Conundrum
Creek
enters

about
6

miles
upstream

Records
Available

February
16

1911

to

November
30

1914
Drainage
Area

72

square
miles

Gage

Vertical
staff

On
February
29

1912
the

gage
was

moved
to

the
opposite
side
of

the
creek
and
to

the
lower

side
of

in

gage
readings

varies

All

1912
gage

heights
are
referred

to

the
latter
datum

Channel
Apparently

permanent

Discharge
Measurements

Made
from
the

bridge
during

high
water

and
by

wading
at

ordinary
stages

Winter
Flow

Ice
causes
some

backwater
at

this
station

and
discharge

measurements
are

made
to

determine
the

flow

Diversions
No

water
is

diverted
above

the
station

The

Roaring
Fork
Light

Power
Co

and
the

Newman
mine
divert

water
from
Castle
Creek
below
the

station

Accuracy
The

mean
daily

stage
as

determined
from
one

reading
may

somewhat
in

error
as
a

result
of

the
high

altitude

of

the
station
and

therefore
the

gage
heights
can

not
be

con

sidered
better
than
fair

Co
operation

Station
maintained

by

the

United
States

Geological
Survey
in

co

operation
with

the
United

States
Forest

Service
Records
furnished
by

the

United
States
Geological

Survey
DISCHARGE

MEASUREMENTS
ON

CASTLE
CREEK

NEAR
ASPEN

Gage
Ht

Discharge

Gage
Ht

Discharge

Date

Hydrographer

Peet

See

Ft

Date

Hydrographer

Feet

Sec
Ft

1913

1914

May

7

R

H

Fletcher

1

35

99

Jan

14

R

H

Fletcher

0

90

32

June

27

R

II

Fletcher

2

20

283

Feb

13

R

H

Fletcher

0

80

22

Oct

19

Robert
Follansbee

1

07

49

Aug

11

M

D

Anderson

1

48

120
d

MAROON
CREEK

NEAR
ASPEN

Location
In

sec

22

T

10

S

R

85

W

in

the
Sopris
Na

tional
Forest
just
above
the

heaclgate
of

the
Roaming
Fork
Light

Power
Co

5

miles
above
Aspen
Colo

Nearest
tributary
Wl

low
Creek

enters
just
below
the

station

Records
Available
January
1

to

November
30

1914

Drainage
Area

42
square
miles

Gage

Vertical
staff

Channel
Shifting

after
high

water

Discharge
Measurements

Made
by

wading
except

during

high
water
when

they
are
made

from
a

footbridge

Winter
Flow

Discharge
measurements
indicate
that
ice

does
not
cause
backwater
at

this
station

Diversions
So

far

as

known
no

water
is

diverted
above

the
station

the
Roaring
Fork
Light

Power
Co

diverts
water

just
below Accuracy

Estimates
made

are
reliable

but
snowslideS
up

stream
sometimes
choke

the
channel
and

hold
the

water
back



y

Day

Jan

Fcb

I

Mar

Apr

May

June
I

July

Aug

Sept

Oct

1

Nov

Dec

1

485

410

820

2710

5720

990

680

715

620

535

2

410

J

750

2710

5340

900

680

750

635

560

3

I

410

680

1960

5840

900

650

750

650

450

4

410

620

2000

6070

900

620

770

620

485

5

435

680

2040

6300

320

680

800

620

535

6

1

460

730

3080

5150

750

727

820

590

535

7

410

785

3270

4920

1785

774

785

620

522

8

460

680

13080

4810

785

820

820

650

510

9

448

560

2890

4700

823

1180

750

605

510

10

435

535

3420

4700

861

990

785

560

485

11

435

590

3950

4700

2530

900

945

715

620

435

12

435

620

4480

4700

2360

990

945

790

626

41C

13

460

720

5150

3650

2200

990

820

820

620

41C

14

390

820

4260

3270

1650

820

860

750

620

448

15

350

9001

3030

3230
1620

820

900

715

620

485

16

370

1230

3650

3500

1750

750

820

715

620

485

17

I

390

1440

3580

47001

1750

750

820

750

620

485

18

435

1560

3520

47001

1750

750

750

715

650

460

19

435

1500

3460

49201
2200

680

750

668

620

485

i

20

410

410

1620

2890

51

1980

680

750

620

650

46C

21

410

390

11560

2530

4980

1750

650

800

620

650

37C

22

4221

370

390

1680
X

2200

4820

1750

680

860

650

590

35C

23

1

370

380

15601

3230

4650

1890

680

900

680

600

485

24

3701

370

1320

4260

4480

2530

680

820

420

610

435

25

460

410

1280

5050

3460

18201

680

750

620

620

450

26

410

370

1230

5840

365011
1440

680

785

620

620

465

27

460

370

1360

6780

4260

1340

620

750

620

605

485

28

435

435

x1500

5840

4250

113C

6201

750

620

5901

485

29

460

1680

6540

4100

1230

680

750

560

560

485

30

560

25301

7270

3900

1080

680

715

590

560

x

435

31

680

5610

990

6801

5901

485

Mcun

411

426

1130

3830

4640

1750

7731

801

702

614

472

Run
A

acre
fect

J

1

7350

26200

06600123900012760001
728001
47500
47700
432001

1

365001
20000



1

112

SEVPNTIJ
NTH
BID
D

NNIAL
I1L1
OI1T

Discharge
of

Roaring
Fork
River
at

Glenwood
Springs
for
1914

Drainage
Area
1

450
Square
Miles

Altitude
5

747
Feet
Above

Sea
Level

Day

Jan

Feb

Mar

Apr

May

June

July

Aug

Sel
t

Oct

Nov

Dec

1

32

13100

8800

2620

990

620

6031

43

2

2

12300

8540

2400

936

638

596

60

3

43

3

1

12800

8020

2170

909

844

590

88

4

43

41

4

9340

8370

20201

868

927

590

135

5

56

43

40

5

3250

9880

8720

17501

868

806

560

273

6

94

59

43

39

3140

9880

9070

17101

850

868

535

285

7

124

98

62

43

3040

8540

7640

1580

832

8841

490

98

8

235

120

100

64

3710

8020

7450

1460

813

8381

492

9

265

231

1I7

110

5150

7140

7150

1680

8061

792

405

10

136

250

227

122

6070

8280

6900

1590

8061

8041

495

11

154

235

223

6900

10406

7770

1500

8061

8161

536

12

172

258

5960

12000

7340

1360

792

8281

535

12

13

C

1

1

191

5840

13700

6900

1280

834

7571

505

43

14

1

6420

14200

6660

1080

8761

785

505

43

15

14

6540

12800

6420

9901

820

746

473

1

45

16

43

15

t

6070

12700

6070

976

764

708

445

17

43

43

16

6420

12600

5500

963

764

668

480

103

18

43

43

43

17

6780

12400

6180

932

729

6621

462

19

42

43

43

7770

12300

6300

900

680

6501

445

1911

20

101

41

42

8540

1
2200

6420

868

736

6561

440

21

189

100

40

9340

12100

5060

868

792

6561

480

22

2101

186

98

10406
12000

6660

054

820

680

520

23

117

258

183

96

1070011500

36

5380

940

820

722

505

24

107

281

180

11200
11000

4920

027

820

7221

530

25

150

i

3051

10200
11000

92

4810

852

785

6861

480

24

26

192

9880

9880

4

1

9970

945

662

6

0

455

39

27

10200

8940

37

0

1060

650

620

490

43

28

26

10400

9140

3170

054

638

608

490

36

29

38

27

9610

9340

2620

1030

638

5781

430

711

30

35

33

28

10700

9480

2620

1080

838

620

490

88

31

43

32

38

29

12300

2800

1130

608

i

2581

148

lean

66

43

35

38

7650

11000

6230

1310

791

724

506

258

tun
off

acre
feet

88

641

410000
655000

383000
80600
47100
445001
30000

305

r11ti1L
JVJV
lx11V
L
LLL

t

VJV1L
SVV

11J

Discharge
of

Castle
Creek

near
Aspen
for
1913

Drainage
Area
72

Square
Miles

Altitude
7

931

Feet
Above

Sea
Level

Day

Jan

Feb

Mar

Apr

May
I

June

July

Ana

Sept

Oct

Nov

Deer

1

32

301

258

148

88

62

43

41

2

32

297

258

148

88

60

43

43

3

1

71

294

2351

142

88

58

43

41

4

71

291

254

135

91

56

43

40

5

80

288

273

127

94

59

43

39

6

89

285

293

124

98

62

43

38

7

98

281

235

120

100

64

43

38

8

117

265

231

1I7

110

62

43

38

9

136

250

227

122

148

59

43

38

10

154

235

223

127

56

43

43

11

172

258

218

120

54

43

43

12

1

1

191

236

213

113

1

50

43

43

13

1

178

214

206

107

47

43

43

14

162

191

199

105

1

45

43

43

15

t

148

191

191

104

43

43

43

16

144

191

191

103

43

43

43

17

140

191

191

102

42

43

43

18

136

1911

191

101

41

42

43

19

191

189

100

40

41

43

20

127

2101

186

98

107

36

40

43

21

117

258

183

96

112

36

39

42

22

107

281

180

94

117

34

38

41

23

150

i

3051

176

92

1081

32

39

40

24

43

192

2941

172

90

981

28

41

39

25

431

235

2821

169

88

89

32

43

38

26

431

305

2701

164

88

801

36

38

38

27

43

293

258

158

88

711

40

35

33

28

43

281

2581

153

88

68

43

32

38

29

43

305

i

2581

148

88

66

43

35

38

30

321

305

258

148

88

641

43

f

38

38

31

305

148

881

43

381

Mean

41

4

161

252

202

108

94

2

46

8

41

1

40

5

Run
off

acre
feet

575

9900

15000
12400

66401

37401

2880

2450j

2490



1 1 2 2 2 2 2

i

2 2 2 2 2 3 3 M R

Day

JJan

rreb

MMac

AApr

MMay

JJune

JJuly

AAug

SSept

OOct

NNov

1

337

32

331

332

54

4442

3342

2200

885

581

550

2

336

334

331

332

556

4430

3324

1184

882

559

550

3

335

336

331

332

557

4418

xx305

1171

779

601

550

4

334

337

331

332

558

3380

3305

1158

776

61

448

5

333

38

332

333

559

3351

305

1152

774

662

443

32

440

332

333

660

332

33051

1145

771

663

447

7

332

3381

332

333

667

22931

299

1138

668

6641

4471

8

332

3361

332

33

774

2264

2293

11341

666

65

4461

9

332

3341

332

334

880

2235

342

1130

663

GG5

446

10

3321

3321

332

334

888

2282

330

1126
1

661

61

4451

11

332

330

332

334

95

3330

XX314

1123

775

57

445

12

332

226

332

334

102

4418

2298

1115

774

553

444

sxAmn
ENGJNrDR

COLORADO

115

I

iscL
arge
of

Nfaroml
reek
Dear

AspeD
foi

191
1

Draiva
ge

f11
ew

42

Square
Miles

Al

ii

ude

8

300

Feet
AboVe

Sea
Lewd

Day

Jan

Feb

Mar

Apr

May

June

July

Aug

Sept

I

Oct

Nov

Dec

i

1

39

149

124

GG

34

28

25

2

I

I

39

158

116

65

33

28

25

3

40

167

108

64

32

28

25

4

41

176

101

64

31

28

25

III

42

185

97

G5

31

28

25

6

43

194

93

80

31

28

25

7

45

233

204

89

100

31

28

25

8

53

194

85

135

311

28

25

9

61

185

81

145

31

28

25

10

69

176

86

149

31

23

25

11

77

204

176

91

140

31

301

25

12

1

25

85

176

99

135

31

31

26

13

1

93

176

87

120

31

31

27

14

1011

176

85

100

31

31

28

15

951

170

83

70

31

31

30

16

83

166

81

50

31

31

31

17

81

162

81

45

31

31

30

18

119

165

81

39

31

31

29

19

157

163

81

X39

31

30

28

20

195

233

172

79

39

31

30

28

21

233

263

176

78

39

31

29

29

22

204

248

176

76

39

31

29

30

23

1761

233

176

75

39

31

28

31

24

39

1491

215

176

73

42

31

2S

31

25

39

165

200

166

72

45

31

26

31

26

39

181

190

156

72

35

30

25

31

27

39

192

186

146

71

35

28

25

31

23

39

204

132

136

70

35

28

25

31

29

39

204

179

133

69

35

28

25

31

30

39

204

176

130

68

35

28

25

31

31

204

127

G7

28

31

Mean

37

2

119

211

168

54

2

69

G

30

7

23

4

28

1

Run
off

acre
feet

590

7320

5440

10300
5180

41401

1
890

1690

1730



11
1

SEVENTEENTH
BIENNIAL
REPORT

Discharge
oft

Maroon
Creek

near
Aspen
for
1914

Drainage
Area
42

Square
Miles

Altitude
8

300

Feet
Above

Sea
Level

e
I

i f
i

i r i v

Day

Jan

Feb

Mar

Apr

May
I

June

July
J

Aug

Sept

Oct

Nov

Dec

I

31

25

20

17

40

330

295

184

74

46

38

2

S

30

24

20

18

41

330

312

196

71

50

33

3

30

24

20

18

40

312

312

184

67

53

33

4

29

24

20

30

292

3I2

176

66

61

38

5

28

25

20

19

38

282

312

173

64

50

38

6

28

25

19

19

41

254

295

162

64

50

38

7

28

25

18

19

44

233

295

168

60

50

38

8

28

24

19

19

47

263

295

149

57

50

37

9

28

22

20

18

56

210

312

149

58

50

37

10

28

20

20

18

64

216

295

149

57

48

37

11

28

19

20

18

72

251

312

144

57

46

37

12

28

19

19

19

81

282

330

143

58

44

37

13

28

20

19

20

80

312

312
i

124

60

44

37

14

28

20

19

20

70

330

2951

124

56

42

37

15

27

22

20

E

21

78

365

2791

124

53

41

37

16

26

25

20

22

79

382

2791

110

50

41

37

17

26

24

20

21

97

348

292

110

60

41

36

18

26

23

2C

20

106

382

8301

103

50

39

36

19

25

22

19

22

112

365

295

101

1

49

39

36

20

25

20

19

23

154

365

2661

95

61

39

36

21

25

20

19

24

184

365

292

91

58

41

36

22

25

20

18

26

210

382

263

93

53

41

36

23

25

20

18

28

218

365

257

91

50

41

36

24

24

20

IS

30

227

382

242

89

50

41

36

25

22

20

18

32

233

348

233

81

49

39

36

26

21

20

18

32

248

382

224

87

49

39

35

27

x

20

20

17

33

242

365

210

83

44

39

35

28

22

20

16

34

233

330

2041

81

43

39

35

29

24I

16

36

260

295

198

81

43

39

35

30

27

171

38

270

330

108

78

44

38

35

31

26

27

312

201

78

38

Mean

26

3

21

8

18

8

23

4

1301

322

276

123

55

5

43

8

36

6

Run
off
acre

feet

16201

1210

1160

13901

79901
19200
17000
7560

3300

2600

2180

STATE
ENGINEER
COLORADO

117

SNOW
MASS
CREEK
AT

SNOW
MASS

Location
0n

a

private
Uridge
at

Stewart
s

Ranch
in

see

27

T

8

S

R

86

W

half
a

mile
from

Snow
Mass

Colo

No

tributaries
between
the

station
and

the
mouth
of

the
creek

Records
Available
February
211

1917

to

November
17

1913
Drainage
Area

89

square
miles

Gage

Vertical
staff

Channel
Practically

permanent

Discharge
Measurements
Made
from
the

bridge
during

high
water

and
by
wading
at

other
times

Winter
Flow

Ice

causes
backwater
during
the

winter

months
and

discharge
measurements
are
made
to

deterinine
the

flow
Diversions
There
are

court
decrees
for

diversion
of

29

second
feet
from
the

main
stream
above

the
station
and
7

second

feet
below

There
s

are
also

decrees
for

diversions
of

73

second

feet
from
tributaries

entering
above

Accuracy
Owing
to

the

meager
gage

heights
estimates

have
been

made
only

for
the

clays
when
the
gage
was

read

These

estimates
are
considered

fair

Co
operation

Station
maintained
by

the

United
States

Geological
Survey
in
co

operation
with

the
United
States
Forest

Service
Records
furnished
by

the

United
States
Geological

Survey DISCHARGE
MEISUPEMENTS
ON

SNOW
MASS
CREEK
AT

SNOW
MASS

Gage
Ht

Discharge

Date

Hydrographer

feet

See

Ft

1913 May

7

R

H

Pletcher

60

84

3

June

27

R

H

Fletcher

1

20

264

FRYING
PAN
CREEK
AT

NORRIE
COLO

Location
At
the
highway
bridge
in

Norrie
in

see

28

T

8

S

R

83

W

in

the

Sopris
National
Forest
1

mile
above
the

entrance
of

the
North
Fork

Records
Available
February
18

1911

to

November
30

1913
Drainage
Area

112
square
miles

Gage

Vertical
staff

Channel
Slightly

shifting
after

high
water

Discharge
Measurements
Made
from
the
bridge

Winter
Flow

Ice

probably
causes

backwater
during
the

winter
months Diversions

No

water
is

diverted
from
this

creel

either

above
or

below
the

station



41
8

SPVENTEHNTF1
BIENNL
L

RE
PORT

Accuracy
Owing
to

the
high

altitude
of

the
drainage
basin

alternate
melting

and
freezing

causesdiurna
l

fluctuations
of

stage
at
certain
season

therefore
the

mean
daily

stage
as

deter

mined
from

one
reading
may
be

considerably
in

error
and

the

estimates
can

not
be

considered
better
than
fair

or

possibly

good
Co

operation
Station

maintained
by

the

United
States

Geological
Survey
in

co

operation
with

the
United
States
Forest

Service
Records

furnisihed
by

the

United
States

Geological

Survey

J

DISCHARGE
MEASURE

MENTS
ON

PRYING
PAN

CAPER
AT

NORRIP

i

Gage
Ht

Disebarge

Date

Hydrographer

Feet

See

Pt

1913 May

8

R

H

Fletcher

3

80

223

Oct

17

Robert
Follansbee

2

46

35

r

FRYING
PAN
CREED
AT

TSIO
IASVILLH

Location
At

a

private
bridge
in

see

12

T

S

S

R

84

W

i

in

the

Sopris
National
Forest
three
fourths
of

a

mile
below

Thomasville
Nearest
tributary
Jakelnan
Creek

enters
100

yards

above

I
C

Records
Available
January
2

1911
to

November
30

1

914

fi

Drainage
Area

190
square

miles

Gage

Vertical
staff

1

Channel
Practically

permanent

Discharge
Measurements
Made
from
the

bridge
during

high
water

and
by

wading
it

ordinary
stages

Winter
Flow

Ice

causes
backwater
during
the

winter

months
and

discharge
measurements

are
made
to

determine
the

flow
Diversions
As

there
are
no

court
decrees
for
diversion
of

3

water
above
the

station
it

is

probable
that
the

records
represent

the
natural

run
off

from
the
drainage
basin

Accuracy
Conditions
favor
able
for

fairly
accurate

deter

rnination
of

discharge
results
should
be

reliable

Co
operation

Station
maintained
by

the

United
States

Geological
Survey
in

co
operation
with
the
United
States
Forest

Service
Records
furnished
by

the

United
States
Geological

Survey DISCHARGE
MEASUREMENTS
ON

FRYING
PAN
CREEIt
AT

TI

OMASVILLE

Gage
Ht

Discharge

Gage
Ht

Diseharge

Date

Hydrographer

Peet

See
Ft

Date

Hydrographer

Feet

See

Ft

1913

1914

May

8

R

H

Fletcher

c

2

20

581

Jan

15

R

H

Fletcher

0

66

38

Oct

17

Robert
Follansbee

65

65

Feb

14

R

H

Fletcher

0

37

45

Aug

12

M

D

Anderson

1

48

219

Ice
conditions



v

Jan

Feb

I

Mar

1

Apr

May

June

July

Aug

Sept

SDYLNTEENTtI
13IDNNIAL

1

IZIIIOR
1

f1

Discharge

860

of

Prying
Pan
Creek

86

at

Norrie
for
1913

2

1

Drainage
Area
112
Square
Miles

Altitiicle
8

431

28

Feet
Above

8G

1

68

Sea
Level

fIDay

Feb

Mar

Apr

May

June

July
I

Aug

Sept

Oct

Nov

Dec

Jan

1

51

42

421

47316

825

0

148

600

167

42

2

I

60

5

167

435

158

42

51

42

42

3

117

861

1

181

395

148

42

51

4T

42

c

4

1

642

325

360

1311

42

51

421

42

66

o

7

211

325

1151

43

51

42

42

210

6

SG1

9G

219

1

292

14

42

51

421

42

7

605

695

2281

278

1001

42

GI

42

42

r

8

1

I

j

236

263

100

421

61

421

42

0

80

1061

66

240

2601001

81

421

42

10

11

895

210

L

263

260

650

100

1

61

421

42

11

1

320

255

93

561

61

44

42

561

f

12

1

360

250

386

51

461

42

i

1

13

l

101

360

230

86

46

54

48

42

14

965

695

421
1

11

42

106

15

14

293

210

861

42

51

2

42

4I

665

16

101

86

1

1881

188

270

1001

42

51

401

42

17

1

825

1441

180

325

1001

42

51

30

34

44

18

16

1001

250

312

1001

45

48

39

34

320

86

72

1881

395

300

93

481

42

381

34

20

695
I

1881

350

270

861

51

42

38

34

56

21

I

163

325

263

801

51

42

371

34

94

22

691

54

139

325

250

73

51

42

361

34

1

23

1

760

320

1

115

340

236

73

51

42

35

34

20

24

941

395

228

801

51

295

34i

861

25

56

73

395

220

731

511

42

341

34

26

270

94

861

395

211

1

671

bll

42

361

34

27

1001

550

189

61

811

42

38

34

72

28

23

1

1101

710

167

561

511

421

401

34

X520

29

86

94

1

1151

435

167

511

511

421

421

34

30

I

1

8251

1311

6001

167

40

511

42

421

34

31

25

760

42

511

8601

42

280

Mean

1

72

129

3351

273

91

8

47

5

49

3

40

71

38

3

Run
off
acres

feet

465

38401
206001

F

16200
56401

29201

2930

5001

2280

Unless
otherwise

noted
all

discharges
are

in

cubic
feet

per

245

second

465

280

86

lligchargeof
I

ryin

Drainage
Area
190
Sc

E
NGI
NEI
ERA

COLORA
DO

12

Pan
Creek
a

I

T

oiliasville
for
1913

Sea
Level

Day

Jan

Feb

I

Mar

1

Apr

May

June

July

Aug

Sept

1

3771

860

320

124

86

94

70

2

410

890

I

28
0

117

8G

98

68

3

8225

210

117

86

101

66

4

1

47316

825

0

117

86

1011

66

60

5

1

509

895

280

117

861

861

66

48

U

1

1

642

325

210

109

86

911

66

51

7

1

575

895

210

101

SG1

9G

G6

56

3

605

695

210

101

86

101

42

520

8951

210

0

80

1061

66

51

10

575

895

210

101

86

1111

79

11

1

8251

895 805

210

101

561

1171

42

12

1

9651

210

101

861

11
1

42

13

965

695

180

101

86

106

43

14

965

665

180

101

86

101

44

15

1

825

635

210

96

86

86

44

16

575

760

320

91

86

72

51

17

i

520

695
I

365

86

861

661

52

56

6401

695

320

94

861

691

54

56

19

1

7601

760

320

101

86

721

56

48

20

640

635

295

98

861

72

56

21

5201

635

270

94

94

721

56

22

520

520

245

90

101

72

48

23

1

635

X520

280

86

94

721

52

24

I

1

8251

520

520

86

86

721

56

25

155

8601

465

280

86

86

72

60

26

2101

895

465

280

86

86

66

60

27

245

1060

465

280

86

861

721

60

44

28

I

2781

14101

465

180

SG

861

72

57

29

3111

9651

465

165

86

861

721

54

30

3441

8951

320

150

86

90

72

51

44

31

8251

135

86

71

Mean

257

7431

696

254

97

8

87

2

85

2

56

4

Run
off
acre

feet

30601
457001
41400

15600

6010

51901

5240

8360

Oct

Nov

Dec



I 9 1 it I

Day

Jan

i

Feb

Max

Apr

May

June

July

Am
i

Sept

Oct

Nov

Dec

1

49

155

2200

850

440

179

101

83

2

C

421

55

136

1000

825

415

172

lot

83

3

60

117

1550

825

390

170

101

74

4

75

141

1420

825

365

168

101

66

5

42

90

165

1240

7511

4151

147

101

61

G

42

104

189

1180

465

126

101

56

7

I

94

210

1120

605

372

118

106

52

8

I

1

86

365

1110

6501

280

109

109

51

9

79

520

1340

695

26
6

117

113

51

10

4211

79

7610

1440

6461

252

121

117

50

I

79

760

1540

5971

238

126

117

50

12

i

I

80

760

16401

5481

224

130

113

50

13

i

1

85

760

1560

53811

209

135

109

50

14

45

125

760

1480

52
Y

194

130

105

50

15

381

1

451

245

X60

1460

520

180j

126

101

50

661

180

782

1430

529

180

126

101

50

17

140

804

1410

538

180

118

101

50

18

y

136

325

1330

i

b48

174

109

101

50

19

621

132

930

1340

555

111

105

101

50

20

i

128

1040

1290

575

174

101

98

50

21

121

1140

1250

6001

180

180

96

50

22

1

121

12401

12001
1

7601

195

162

109

50

23

135

1340

1160

686

210

144

107

50

24

150

1260

1110

612

200

126

105

50

25

5V

170

1040

1110

5381

189

120

103

50

26

1

1

195

1190

1110

4641

175

114

101

50

27

183

1840

1110

390

194

109

96

51

28

1

11

180

13401000
40011

201

105

It

50

29

11

155

1300

895

410

228

101

86

49

30

1

45

155

1260

895

420

207

101

13

40

3I

1050

465

186

83

Mean

40

0

45

Q

43

0

122

817

1330

599

2501

IN

102

54

Run
off

acre
feet

24604G0I

25001

2950
7260

50200
79100
36800
15400

7740

6270

3220

i

STATE
ENGINEER
COLORADO

123

NORTH
FORD
OF

FRYING
PAN
CREEK
NEAR
NORRIE

Location
0n
a

Highway
bridge
in

sec

21

T

S

S

R

83

W

in

the
Sopris
National
Forest

about
I

mile
from

Norrie
No
trib

utaries
between
the

station
and

the
mouth
of

the
creek

Records
Available
February
18

1911
to

November
30

1974

Drainage
Area

42
square
miles

Gage

Vertical
staff

Channel
Practically

permanent

Discharge
Measurements
Made
from
the
bridge
during
high

j

water
and
by

wading
at

ordinary
stages

Winter
Flow

Ice
causes

little
if

anybackwater
during
the

winter
months Diversions

No
water
is

diverted
above

the
station
so

the

Records
represent

the
natural
run
off

Accuracy
owing

to

the

scattering
gage

heights
and

tbe

probable
error
in

mean
daily
sta

e

as

determined
from
one
read

ing

the
estimates
cannot

be

considered
better
than
fair

Co
operation

Station
maintained
by
the
United
States
Ge
o

I 1

logicaISurvey
in

co
operation
with

the
i

nited
States
Forest
Serv

ice

Records
furnished
by
the
United
States
Geological
Survey

DISCHARGE
MEASUREMENTS
NORTH
FORK
FRYING
PAN
CREEK
NEAR

NORRIE

Gage
Ht

Discharge

Gago
It

Discharge

Date

IIydrographer

Peet

Sea
Ft

Date

Hydrographcr

Peet

Sea
It

j

1913

1914

May

8

R

H

Pletcher

1

55

175

Aug

12

M

D

Anderson

0

65

29

Oct

17

Rubert
Follansbee

CRYSTAL
RIVER
AT
MARBLE

Location
Near
the

electric
railway

bridge
of

the
Colorado

Yule
Marble
Co

in

sec

26

T

11

S

It

88
W

half
a

mile
west
of

Marble
Nearest
tributary
Carbonate
Creek

enters
at

Marble

Records
Available
November
1

1910
to

November
30

1974

Drainage
Area

77

square
miles

Gage

A

vertical
hook

age
graduated
to

hundredths
of

a

foot
Channel
Shifts
slighfly
at

long
intervals

Discharge
Measu

rements
Made
by

wading

Winter
Flow

Gage
heights
at

this
station

little
if

any
af

fected
by
ice Diversions

Tbere
are
no

court
decrees
for

diversions
above

the
station
but
for
7

14

second
feet
below
Marble

Accuracy
Conditiolts
are

favorable
for

fairly
accurate
re

sults
and

the
estimates
are
considered
reliable

Co
operation

The
field
data
are

furnished
through
the

cour

tesy
of

the
Colorado

Yule
Marble
Co

to

the
United
States
Geo

logical
Survey
from
whom

records
were
obtained

t
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SEVENTEENTII
BIENNIAL
REPORT

DISCHARGE
MEASUREMENTS
ON
CRYSTAL

RIVER
AT
MARBLE

Gage
Ht

Disebarge

Gage
Ht

Discharge

Date

Hydrographer

Feet

Sec

Ft

Date

Hydrographer

Feet

See

Ft

1913

1914

May

14

H

V

Knouse

3

68

467

Feb

16

R

H

Pletcher

1

72

24

j

May

29

H

V

Krouse

4

73

1050

EAST
ELIC
CREEK
NEAR
NEW
CASTLE

Location
At

the
highway
bridge
on

line
between

secs
24

And
25

T

5

S

R

91

W

21
2

miles
northwest
of

New
Castle

Colo

No
tributaries
between
the

station
and

the
mouth

Records
Available
January
19

1911
to

December
8

1913

Drainage
Area

60

Square
miles

Gage

Vertical
staff

Channel
Permanent

prior
to

high
water
of

1912
when
it

shifted
Discharge
Measurements
Made
from
the

bridge
during
high

water
andby
wading

during
ordinary

stages

i

Winter
Flow

Little
backwater
from
ice

at

this

station

during
the

winter
except
for

short
periods

Diversions
There
are

court
decrees
for

diversion
of

43

second
feet
from

Last
Elk
Creek

chiefly
above

the
station

Accuracy
Owing
to

the
very
meager
gage

heights
estimates

have
not

been
made
other

than
for
the
days
having

gage
heights

These
estimates

should
be

reliable
prior
to

high
water

but
are

somewhat
uncertain
for
the
later

part
of

the
year
owing
to

a

shift
in

the
channel

Co
operation

Station
maintained

by

the

United
States

Geological
Survey
in

co
operation
with

the
United
States
Forest

Service
Records
furnished
by

the

United
States

Geological

Survey DISCHARGE
MEASUREMENTS
ON

EAST
ELK
CREEK
NEAR
NEW
CASTLE

Gage
Ht

Discharge

Date

Hydrographer

Feet

Sec
Ft

1913 May

3

R

H

Fletelier

1

28

28

June

25

R

R

Fletcher

1

48

53

Sept

3

R

H

Flefcher

62

3

7

Oct

20

Robert
TlMlausbee

90

il

5

Discharge
of

North

TDrail
age

Area
42

12

Square
Miles

Altitude
8

431

Feet
Alcove

Sea
Level

Day

Jan

Feb

Mar

Apr

May

June

July

Aug

I

Sept

Oct

Nov

Dec

1

i

120

296

9G

18

10

16

13

C2

I

120

288

90

16

10

18

10

3

120

280

84

14

10

26

10

4

120

265

801

12

i

101

26

10

5

120

250

76

10

10

26

SO

s

185

235

72

10

12

26

SO

57

185

220

69

11

14

26

10

3

163

236

OW

11

16

26

10

9

615

252

63

11

18

26

SO

10

170

no

60

12

18

26

10

it

200

268

56i

12

17

26

10

12

240

260

45

12i

16

24

I0

13

1

255

2

0

45

13

15

22

10

14

203

21C

501

13I14

20

10

1

84

163

200

60

131

12

18

SO

1G

56

163

185

150

13

10

16

10

17

60

185

176

185

13

10

13

101

13

70

210

170

150

18

10

14

101

19

N

300

163

120

13

10

16

101

20

I

120

225

163

101

131

10

16

10

21

120

190

163

84

131

11

16

10

22

120

185

163

69

101

12

17

10

23

120

185

163

75

IOi

12

17

10

24

115

240

156

80

10

13

18

10

25

110

305

149

56

10

13

18

101

26

105

255

141 140

46

10

13

18

10

27

L

101

500

35

10l

13

18

10

23

105

550

135

3oI

10

14

IS

to

110

425

130

261

10

14

S8

i

10

30

115

335

105

23

10

15

17

lob

31

305

20

10

16

1

14ean

1D0

229

201

73

11

8

12

8

19

9

10

1

tun
off

acre
feet

J

3170

14100
12000

4490

726

762

1220

6

01



Day

Saui

Feb

Mar

Apr

May

June

July

Aa

Sept

Oct

Nov

Dec

1

34

330

32

12

66

595

163

92

27

13

13

41

2

35

30

330

12

76

490

152

82

26

13

13

30

3

35

225

229

4

12

62

454

1150

72

22

13

13

4

1

35

229

229

20

5G

417

166

62

18

X13

12

37

5

29

229

330

4

28

68

380

174

50

17

13

12

36

G

29

330

4

35

50

341

174

56

15

13

12

7

29

229

2

1

32

92i

314

174

53

14

13

11

8

35

2

30

111

278

166

50

13

13

11

40

0

334

330

220

3

24

130

243

159

46

13

13

10

32

10

35

229

3

18

220

296

152

43

13

12

10

32

11

29

331

3

22

268

350

144

40

13

12

10

29

33

228

331

4

26

259

388

137

35

13

12

10

33

13

32

220

330

5

i

30

x250

425

130

30

13

12

9

14

32

228

226

7

35

240

432

124

26

13

12

0

27

15

32

229

229

62

231

440

117

22

13

14

9

38

16

28

228

28

1

69

231

350

110

28

13

16

9

35

17

30

330

332

45

231

360

110

34

13

17

8

33

18

33

229

227

1

50

2551

370

110

46

13

18

8

37

19

33

330

227

1

f

54

294

380

110

45

13

18

8

37

20

31

330

227

58

333

350

110

45

15

18

8

27

21

32

229

226

621

371

335

110

45

35

18

8

24

22

33

229

25

1

I

64

410

320

104

45

30

18

8

26

23

33

228

26

GG

380

320

98

38

25

17

8

27

24

30

229

228

69

i

365

320

92

32

20

16

8

25

32

332

222

69

350

306

76

26

15

16

81

c35

26

31

220

224

8

i 11

691

365

292

76

30

13

15

7

27

28

229

224

9

691

3921

230

76

35

13

14

7

36

28

30

229

227

1

G6

4101
i

168

76

33

13

13

7

29

30

228

1

62
1

395

171

76

32

13

13

7

32

30

30

228

56
1

425

174

84

30

13

13

7

3G

31

510

02

28

13

Mean

44

21

256

343

123

43

0

16

7

14

3

9

3

Run
o9

acre
feet

2630

15700
20400

7560

264C

994

879

553

STATP
FWC11TPPR

COLORADO

127

Disclha
r

re

of

CmIst

River
at

Mirble
for
1913

Draina
e

Area
77

Scfuuu
e

Nlilc
s

Altitude
7

800
Feet
Above

Sea
Level

Day

SSan

FFeb

MMar

Apr

MMay

JJune

JJuly

AAn

SSept

OOct

NNov

DDec

1

334

330

32

44

2213

1040

5575

1146

84

448

444

41

2

335

30

330

44

1167

1040

557b

1189

884

553

441

30

3

335

225

229

444

167

1100

5500

1167

884

558

442

885

l4

11

35

229

229

48

1167

975

4475

156

884

664

443

337

5

229

229

330

441

2226

915

4452

1146

884

558

337

336

G

228

229

330

441

3345

855

4430

1146

77

558

442

334

29

229

229

440

3345

855

4452

127

884

558

443

333

8

35

229

30

337

385

740

4452

1127

777

58

330

40

0

334

330

220

337

3365

7768

4430

1127

1146

553

336

32

10

335

229

330

335

4430

712

5525

1118

1118

553

339

332

11

35

229

331

335

525

630

440

1127

84

558

441

29

12

33

228

331

440

6685

5500

3325

1167

884

558

337

33

13

332

220

330

553

630

4430

305

1136

777

64

44

29

14

332

228

226

777

5525

475

325

1127

70

558

444

227

15

332

229

229

92

3365

5575

3305

1118

77

664

42

338

16

228

228

28

1109

3325

7795

2270

100

664

553

330

335

17

330

330

332

127

3345

8885

2270

1109

664

558

448

333

18

333

229

227

1127

3385

9975

2288

1100

664

553

444

337

19

333

330

227

1127

4475

975

3305

1109

558

553

443

37

20

331

330

227

136

3365

975

2270

1100

48

48

444

27

21

32

229

226

156

2288

915

2270

1109

553

53

44

224

22

333

229

25

1167

3325

740

2226

100

70

553

442

226

23

333

228

26

127

5500

8825

2255

100

664

448

224

227

24

30

229

228

100

6658

6685

3305

992

558

448

229

331

25

332

332

222

84

7795

5575

226

992

53

448

440

cc35

26

331

220

224

884

9975

6630

1189

884

58

448

442

336

27

228

229

224

992

9975

7768

1167

884

553

48

42

336

28

330

229

227

1118

8885

7795

1146

992

53

448

442

882

29

330

228

1146

11160

6685

1146

884

558

339

339

32

0

330

228

189

11160

5575

1146

884

553

444

39

33G



12S

SEVBNTEENT11
BIENNIAL
REPORT

Disch

e

of

Crystal
Pive1
i

t

M

role
for
1911

Drainage
Area
77
Square
Miles

Altitude
7

500
Feet
Above

Sea
Level

Day

Jan

Feb

Mar

Apr

May

June

July

Aug

Sept

I

Oct

Ncv

Deg

1

31

35

41

53

127

1720

1340

525

127

77

701

May

2

30

36

42

64

118

1530

1340

452

127

84

70

3

3

29

27

41

70

127

1340

1280

452

118

226

64

4

28

25

41

84

136

1160

1460

408

118

213

64

5

30

32

41

92

146

975

1720

365

109

146

58

0

28

25

41

92

146

825

1400

325

109

127

58

7

28

25

41

84

167

685

1340

270

109

109

70

8

28

24

35

84

226

575

1280

345

109

118

84

9

28

25

48

77

325

550

1340

255

109

127

84

10

27

24

44

77

430

712

1220

240

109

118

84

11

25

24

42

70

452

975

1160

213

100

109

77

13

12

28

24

44

77

385

1460

1160

2131

109

I00

84

13

28

22

44

84

430

1660

1160

2131

02

100

84

14

27

26

48

92

500

1720

1100

1891

92

84

84

7

15

27

25

48

118

525

1720

975

189

92

84

70

16

28

25

58

136

475

1460

885

178

92

92

64

17

30

23

58

118

550

1600

855

167

92

92

64

18

30

24

64

109

685

1720

855

178

84

92

64

19

30

23

58

100

740

1860

885

167

92

92

64

42

20

28

24

58

118

855

1920

855

167

92

92

64

3

21

28

24

58

136

975

1720

795

167

167

100

64

7

22

I

29

20

64

146

3040

1790

795

189

127

100

64

26

23

29

20

58

146

1100

1720

630

178

109

100

64

24

30

83

53

127

1040

1660

630

156

92

92

58

25

28

22

53

127

975

1600

550

136

92

93

58

26

27

23

53

136

975

1340

525

189

84

84

58

7

27

28

36

58

127

1100

1340

575

167

84

84

64

28

14

36

53

127

975

1400

575

167

84

84

64

29

29

53

118

1160

1460

575

156

77

77

64

30

33

53

127

1340

1400

525

146

77

70

5

31

32

53

1600

712

136

70

Mean

28

2

26

1I

49

9I

104

6411

1390

984

235

102

104

68

0

Run
off

acre
feet

1730

14501

3070

61901
394001

82700
60500
14400

0070

64001

40501

STATE
ENGINEER

COLORADO

129

Discharge
if

East
Elk
Creek

hear

New
Castle
for

1913

Drainage
Al
ea

60

Square
Miles

Altitude
1

552
FPPt
A
bove

Sea
Level

Nov

Dec

Day

Jan

Feb

Mar

Apr

May

June

July

Aug

Sept

l

Oct

L

1

333

31

3

2

I

31

3

7

7

3 4

7250

I

I

31

4

7

7

5

1

i

7

6

I

I

1751

7

7

0

8

7

10

4

I

7

7

i

10

7

132

10

i

7

12

j

3

7

13

7

4

30

14

L

951

7

3

15

131

7

3

7

16

1

17

551

210

7

311

10

18

73

10

19

10

27

73

3i

3

30

55

55

3

7

21 22

t

i

71

31

42

3

I

23

I

17

119

3

7

24

7

7

25

6

7

26

230

55

7

7

7

27

31

j

29

7

30

1

290

7

31

10

200

7

Mean

I

Run
off

acre
feet

Unless
otherwise
noted
all

discharges
are

in

cubic
feet

per

second
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SI
PVEN
PEENTII

BIENNIAL
REPORT

TAYLOR
RIVER
AT
ALMONT

Location
At

highway
bridge
in

Al
nont
in

sec

22

T

51
N

R

1

E

New
Mexico

principal
meridian
100
yards

above
the
juuc

tion
of

Taylor
and

East
Rivers

Records
Available
Tuly
27

1910
to

November
30

1913

Drainage
Area

41
3

Square
miles

Gage

Vertical
staff

Charnel
Practically

permanent

Discharge
Measurements

Made
from
highway
bridge

Winter
Flow

Tee
causes

backwater

Diversions
There

are
no

court
decrees
for

diversions
from

Taylor
River
but
from
Willow
Creek

which
enters
r

above
there

are
decrees
for
12

second
feet
diversion

Accuracy
Conditions

are
favorable
for

accurate
results
the

estimates
are
considered

good

Co
operation

Station
maintained
by

the

United
States

Geological
Survey
in

co
operation
with
the
United
States
Recla

mation
Service
by

whore
the
field
data

are
furnished
Records

furnished
by
the

United
States
Geological
Survey

DISCHARGE
MEASUREMENTS
ON

TAYLOR
RIVER
AT

AIMONT

Gage
Ht

Discharge

Date

Hydrographer

Feet

See

Ft

1913 July

12

E

H

Swett

2

35

407

Sept

10

E

H

Swett

2

00

235

GUNNISON
RIVEDR
NEAR

GUNNISON

Location
At

highway
bridge
2

miles
below
Gunnison

Nearest
tributary

Tomi
chi

Creek
enters
about
1

mile
below

Records
Available
November
27

1910

to

November
30

1914
Drainage
Area

1

01
0

square
miles

Gage

Cbain
gage

datum
unchanged

Channel
Somewhat

shifting

Discharge
Measurements
Made
from
bridge
during
high

water
and
by

wading
at

ordinary
stages

Winter
Flow

Ice

causes
backwater
during
the

winter

months
Diversions
There

are
court

decrees
for

diversions
of

250

second
feet
from
Gunnison
River
between
this

station
and

the

forks
at

Almont
and

diversions
of

270
second

feet
from
inter

vening
tributaries

Co
operation
Station
is

maintained
in
co

operations
with

the

United
States
Geological
Survey

STATE
ENGINEER
COLORADO

131

DISCHARGE
ME

ASURE111ENTS
ON

GUNNISON
RIVER
AT

GUNNISON

Gage
Ht

Discharge

Gage
Ht

Discharge

Date

Hydrograpber

Feet

See
Ft

Date

Hydrographer

Feet

See
Ft

1913

1914

May

11

Robt
Follansbee

2

26

2580

Jan

19

R

11

Fletcherl

1

3

223
ti

July

19

R

H

Fletcher

0

88

873

Feb

20

R

R

Fletcher

1

6

220

An

27

R

Il
Tletcher

0

43

446

May

7

R

H

Fletcher

1

29

1400

May

30

Robert
Follansbee

3

53

5010

Aug

18

M

D

Anderson

73

665

EAST
RIVER
AT
ALMONT

Location
At
highway
bridge
at

Almont
200
feet

above
the

junction
of

East
and

Taylor
Rivers

Records
Available
Tuly
27

1910
to

November
30

1913

A

station
was

maintained
at

this
point

from
April
15

to

October
8

gage
was
referred
to

a

different
datum

1905
but
the Drainage

Area
295
square
miles

Gage

Vertical
staff

Channel
Slightly

shifting

Discharge
Measurements
Made
from
bridge

Winter
Flow

Ice
causes

backwater
in

varying
amounts

but

no
measurements

have
been

made
to

determine
this

Diversions
There

are

court
decrees
for

diversion
of

75

second
feet
from
East
River

above
the

station
and

52
second

feet

from
tributaries Accuracy

Conditions
are

favorable
and

therefore
the

results
should

be

reliable

Co
operation

Station
maintained
by

the

United
States

Geological
Survey
in

co
operations
with

the
United
States

Recla

mation
Service
by

whoni
the
field
data

are
furnished
Records

furnished
by
the
United
States
Geological
Survey

DISCHARGE
MEASUI
EAIEXTS
ON

EAST
RIVET
AT

AL

ION
S

Gage
Ht

Discharge

Date

Hydrograpber

Feet

Sec

it

1913
July

12

E

H

Swett

1

75

380

Sept

10

E

H

Swett

1

25

150



Day

Jan

Feb

MMar

Apr

May

JJune

JJuly
I

AA

SSept
I

OOct

NNov

DDec

1

X

1080

90

7741

132

2235

2235

X178

360

1

140

5341

774

Day

Jan

Feb

Mar

Apr

May

June

July

Aug

Sept

Oct

Nov

Dec

1

1940

2780

1460

522

405

480

340

2

1600

2780

1400

522

340

340

340

3

1600

2620

1210

442

405

405

405

4

1340

2380

1030

480

405

405

340

5

1400

2380

1090

480

405

405

340

1870

2310

1030

442

405

372

285

7

2460

2020

975

405

340

340

340

3

2460

1940

975

340

405

405

340

9

1870

1870

865

405

442

405

340

10

2310

2860

920

405

480

405

340

11

2380

2940

865

522

480

372

285

12

2540

2860

865

612

340

405

340

13

2700

2620

865

480

405

405

285

14

2160

2020

760

480

405

405

340

15

1600

2240

865

480

405

405

340

16

1460

2310

865

480

480

405

240

17

1600

2380

865

442

340

340

285

1

18

1600

2540

865

372

405

372

340

19

1730

2620

760

405

405

405

3401

20

1530

2310

975

405

442

405

340

21

1400

2160

1090

480

340

3721

240

22

1660

1940

1460

480

285

405

340

23

1730

2020

X1210

310

372

442

340

24

2380

1800

865

405

405

405

285

25

2620

1940

865

405

405

372

312

20

2940

2020

812

405

405

405

285

27

3180

18701

7G0

405

340

340

3401

28

2780

1800

6601

340

442

372

28511

29

540

1600

522

405

405

34

30

2860

1600

5G5

405

405

37

34011

31

3020

565

405

405

285
i

Mean

2110

2250

932

439

398

391

320
t

Run
off

acre
feet

1130000

134000
573001
27000
23700

24060
19000



Day

I

Jan

I

Feb

Mara

Apr

i

May

June

July

Aug

I

Sept

Oct

Nov
I

Dec

1

1

6

j

340

7501

5680

2930

1680

560

560

5601

2

5

2

55

114

1

340

865

5500

2930

1680

560

560

560

3

1

1220

534

32

555

1

372

1260

5150

2760

1400

560

650

560

6301

1

4

551

140

990

405

14001

4800

2850

1400

560

750

560

5

90

6

405

16801

4800

2760

1400

560

650

560

90

6

7

1I

405

1680

4620

2600

1400

560

560

560

8

5

7

58

1140

11000

1

405

1820

4620

2600

1260

560

560

560

55

8

050

11360

4861

22

9901

1

442

19804620
2440

1260

480

560

560

4R01
i

23801

4800

2440

1260

480

560

560

10

90

11

1

4801

2761011

4080

2280

1120

480

560

560

90

11

12

555

1

4801
I

33001

4650

2130

1120

480

560

560

13

5551

4470

11360

112201

414

19

11401

990

14

555

5

12

1360

11200

340111

201

11281

4

460

34201

4280

2130

1266

486

560

560

9001

11220

2681

22

11401

11401

990

16

4451

6630

11000

11180

22511

22

11401

1

1r

90

17

4

4801

34201

4980

2130

1120

480

560

560

90

14

18

JJ

445

480

3420

5150

1980

1120

480

560

560

19

4

15

45

66301

1220

1

522

360014980
19801

1120

480

560

560

16

5221

3760

4980

1980

1400

480

650

560

1250

1

17

115

11401

990

480

1I

39401

4710

18201

1260

480

650

560

1151

1

18

90

1

522

410011

4780

18201

1120

560

5601

560

90

19

23

45

6

5221

46201

4800

1820

990

480

560

480

24

5

20

j

550

1300

8

4801

4800

4620

1820

865

480

560

480

62

6

21

8201

62

22

1115
i1

5221

49801

4620

16801

8651

560

560

408

1430

7

22

I

90

522

5150
i

4450

1680

750

480

650

408

11511

1

23

90

28

I

565

51501
4450

1820

750

480

650

408

90

24

29

555

6

565

53201

3940

1680

750

480

560

408

30

1

25

55

7710

11450

5

565

4800
3760

1680

650

480

560

343

2fi

565

4980

3420

1680

650

550

560

343

27

612

51501

3180
1680

650

560

560

343

28

j

660

541011

3100

1820

650

480

560

343

29

760

5150

3010

1680

650

480

650

343

30

L

760

55001

2930

1680

560

560

343

31

5500

16801

560

560

Mean

5051

360014480
21001

I

1060

509

586

491

Run
off

acre
feet

1

30000221000
267000
1290001
65200

30300
36000
29200

Day

JJan

Feb

MMara
AApr

MMay

J

Juned
July

rrAug

SSept

OOct

NNov

DDec

1

6

7710

11520

140

9

2

555

114

1y

M

45

140

990

3

1

1

1

90

6646

11220

534

32

555

1140

990

4

1120

6301

1

I

551

140

990

5

11401

7755

11220

4861

26

555

1140

990

6

170

9950

11180

510

22

5551

11401

990

7

1I

1551

11100

11150

486

22

5551

1401

990

8

5

I

58

1140

11000

11280

4861

22

7701

11401

990

9

55

115

0050

11360

4861

22

9901

1140

990

5

L

1

10

5

1

55
L

1151

11080

11430

456

22

11151

1140

990

11

111

555

128

1220

11460

4561

22

11401

140

990

12

555

1155

1320

11300

4561

22

140

1140

990

13

5551

4470

11360

112201

414

19

11401

990

14

555

5550

1360

11200

340111

201

11281

44401

990

15

11

445

5510

99001

11220

2681

22

11401

11401

990

16

4451

6630

11000

11180

22511

22

11401

1140

990

17

4451

550

950

11120

155

22

114011

1140

990

18

JJ

445

590

112
50

11180

102

22

11401

1140

990

19

445

66301

1220

11120

70

22

1115

140

990

20

11

445

6670

1250

11080

70

22

115

11401

990

21

11

445

6646

11

150

11000

701

26

11151

1140

990

22

445

5590

11100

11000

lfit

26

115

1140

990

23

45

6614

11220

9920

55

22

1115i

990

24

5

i

658

5550

1300

8850

70

22

1

1

1140

990

5

i

62

6614

114301

88201

62

22

1115
i1

140

990

26

662

6614

1430

7710

62

261

1140

990

27

662

590

11360

6630

U2

2G

111511

1140

990

28

II

558

5590

11300

66300

5511

261

11151

140

990

29

555

6614

11390

5550

501

291

1115

115

990

30

11

555

7710

11450

5550

45

321

1120

990

990
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SEVENTEENTH
BIENNIAL
REPORT

CEMENT
CREL
I

NEAR
CRESTFl
BUTTI9

Location
At
Ahren
s

ranch
in

sec

22

T

14

S

R

85

W

about
7

miles
southeast
of

Crested
Butte

No
tributaries

between

the
station

and
the

mouth

Records
Available
November
23

1910

to

November
30

1913
Drainage
Area

32

square
miles

Gage

Vertical
staff

Channel
Somewhat
shifting
after

high
water

Discharge
Measurements
Made
by

wading
except

during

extreme
flood

stage
whenthey

are
made
from
a

foot
bridge

Winter
Flow

Ice
causes
little
if

any
backwater
at

this

station
owing
to
hot

Springs
above

Diversions
There
are
court

decrees
for

diversions
of

8

5

second
feet
from
Cement
Creek

above
the

station

Accuracy
Estimates
for

periods
prior
to

the
high

water
are

considered
reliable
after

that
period
when
a

shift
occurred
they

were
obtained
by
the
indirect
method
and
are
only

fair

Co
operation
Station

maintained
by

the

United
States

Geological
Survey
in

co

operation
with

the
United
States
Forest

Service
Records
furnished
by

the

United
States

Geological

Survey DISCHARGE
MEASUREMENTS
ON

CEMI7NT
CREEK

NEAR
CRESTED
BUTTE

Gage
Ht

Discharge

Date

Hydrographer
Feet

Sec
Ft

1913 May

10

Robert
Follansbee

1

00

77

July

18

Te

H

Fletcher

75

34

QUARTZ
CREEK

NEAR
PITKIN

Location
On
highway

bridge
in

see
8

T

50
N

R

4

E

New

Mexico
principal

meridian
1

mile
southwest
of

Pitkin
Nearest

tributary
enters
about
2

miles
below
the
station

Records
Available

December
12

1910
to

December
18

1913

Drainage
Area

53

square
miles

Gage

Vertical
staff

channel
Apparently

permanent

Discharge
Measurements
Made
by

wading

Winter
Flow

Ice

causes
little
if

any
backwater
at

this

station
Diversions
No

water
is

diverted
above

the
station

Below

the
station
there
are
court

decrees
for
30

second
feet

Accuracy
Owing
to
the
high

altitude
of

the
drainage
basin

alternate
melting

and
freezing
may
cause

diurnal
fluctuations
in

stage
at

certain
seasons

therefore
the

mean
daily

stage
as

deter

mined
from
one
reading

may
be

considerably
in

error

For
this

reason
the

estimates
can
not
be

considered
better
than
fair
or

possibly
good

STATE
ENGINEER

COLORADO

137

Co
operation

Station
maintained

by

the

United
States

Geological
Survey
in

co

operation
with

the
United
States
Forest

Service
Records

furnished
by

the

United
States
Geological

Survey
DISCHARGE
MEASUREMENTS

ON
QUARTZ
CREEK

NEAR
PITKIN

Gage
111

Discharge

Date

Hydrographer

Feet

Sec

Fl

1913 May

8

Robert
Follansbee

1

05

66

July

17

R

H

Fletcher

97

52

SAPINER0
CREEK
l

AT

SAPINFRo

Location
At

highway
bridge
in

sec

28

T

49N

R

4

W

New
Mexico

principal
meridian
half
a

mile
northeast
of

Sapinero

No
tributaries

below
the

station

Records
Available
March
17

1911
to

September
30

1914

Drainage
Area

84

square
miles

Gage

Vertical
staff

Channel
Shifting

after
high

water

Discharge
Measurements
Made
froin
bridge
during
high

water
by

wading
at

ordinary
stages

Winter
I

low

Ice

causes
backwater
during
the

winter

months
Diversions
Water

sufficient
to

irrigate
approximately

3001

acres
is

diverted
above
the
station

Accuracy
Owing
to

the

shifting
channel
and

the

infre

quency
of

gage
heights

and
measurements

the
estimates

can
not

be
considered

better
than

approximate
or

fair

Co
operation

Station
maintained

by

the

United
States

Geological
Sarvey
in

co
operation

with
the
United
States

Forest

Service
Records

furnished
by

the

United
States
Geological

Survey DISCHARGE
MEASUREMENTS

ON
SAPINERO
CREEK
AT

SAPINERO

Gage
Ht

Discharge

Gage
Ht

Discharge

Date

Hydrographer

Feet

See
Ft

Date

Hydrographer

Feet

Sec
Ft

1913

1914

May

15

Robert
Follansbee

4

12

199

May

30

Robert
Follansbee

4

88

524

July

22

R

H

Fletcher

3

24

25

Aug

29

R

H

Fletcher

3

03

9

4

Oct

24

Robert
Follansbee

3

08

15

rKnown
locally
as

Soap
Creek



13S

S1

v1
NTEENTI3
IIIENNIAL
RhPORT

Discharge
of

Cement
Creek

near
Crested
Butte
for
1913

Drainage
Area
32

Square
Miles

Altitude
8

867
Feet
Above

Sea
Level

Day

Jan

Feb

Mar

Apr

May

June

July

Aug

Sept

Oct

Nov
l

Dec

Day

Jan

Feb

29

67

76

39

23

22

Il

1

Dec

2

101

31

23

76

40

27

25

11

1

3

10

I

33

76

76

321

26

24

12

4

i

33

165

76

2311

S8

23

14

5

31

I

33

140

76

27

251

20

14

G

8I

361

67

23i

221

16

14

7

41

45

129 118

58

27

2p1

181

12

110

8

39

140

86

27

18

201

it

9

S

6

S

531

118

42

27

161

201

I1

d0

p

i

76

1181

42

27

18

201

Il

11

101

149

108

118

42

27

22

16

10

12

3i

551

49

140

118

50

32

251

16

9

13

118

48

36

241

16

10

14

6

6

14

9G

118

46

34

23

161

1

15

6

961

140

44

26

201

15

9

16

G

44

1071

140

42

24

161

14

9

17

52

961

1401
i

39

22

20

1

10

18

8

55

1071

140

36

19

16

16

ll

12

118

140

41

16

16

15

10

46

20

37

21

961

118

58

23

16

14

9

21

96i

140

42

23

16

15

9

22

118

129

59

23

16

16

9

23

24

1

96

1181

76

23

16

15

9

24

25

1

140

118

65

23

16

14

9

25

118

140

54

23

16

14

8

27

26

118

129

43

23

16

12

7

27

221

129
I

118

31

23

16

11

9

28

2671

22

140

118

34

27

16

12

7

29

90

221

100

104

35

32

16

14

7

30

21

140

90

36

36

16

12

7

31

L

1401

38

30i

1

11

I

1

Mean

8

6I

Unless
otherwise
noted
all

discharges
are

in
cubic

feet
per

second

93

9

120

52

9

27

0

19

3

16

0

10

0

Run
off

acre
feet

492

3331

57401

71401

32501

16601

1150

984

595

Unless
otherwise
noted
all

discharges
are

in

cubic
feet

per
second

STATE
TJNGiNE1
R

COIORADO

139

Discharge
of
Quartz
Creek

near
Pitkin
for
1913

Drainage
Area
54

Square
Miles

Altitude
9

190

Feet
Above

Sea

Level

Day

Jan

Feb

Mar

Apr

May

June

July

Aug

Sept

Oct

Nov

Dec

1

I

901

49

i

3

a

65

5

50

41

37

4

110

S

lll

I

65

55

421

36

1361

50

10

149
t

36

11

551

49

tv

I

13

46

38

14

1831

1

15

67

36

18

44

1

186

35

17

52

48

18

110

55

19

40

20

I

46

37

21

67

136

1

46

22

551

36

23

I

3049

24

1

i

99

25

110j

90

42

421

26

1

99

27

149

77

45

28

55

481

471

29

2671

341

30

90

I

381

31

l

44

Mean

i

Run
off

acre
feet

1

I

1

Unless
otherwise
noted
all

discharges
are

in
cubic

feet
per

second

I
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SSEVENTHENTII
13IENNIAL
REPORT

Disebarge
of

Sapiner6
Creep
at

Sapinero
for
11910

Drainage
Area

881

Square
Miles

Altitude
7

245

FFeet
AAbove

Sea
Level

Day

JJan

FFeb

MMar

AApr

MMay

JJune

JJuly

AAug

SSept

OOct

NNov

DDec

1 2

116

3

220

4

STATE
ENGINEER

COLORADO

141

Discharge
of

Sapine
ro

Creel

at

Sapinero
for
1914

Drainage
Area
84

Square
Miles

Altitude
7

245
Feet
Above

Sea
Level

Day

Jan

Feb

Mar
I

Apr

May

June

July
I

Aug

Sept

Oct

Nov

Dec

2

I

182

56

3

I

590

48

228

5

163

143

48

I

I

I

120

1

264

1201

48

30I

7

1

I

8

99

1

9

991

348

I

I

2411

10

348

264

24

11

I

394

80

12

1

440

63

13

63

15

196

790

16

196

440

631

17

63i

20

18

565

394

161

351

19 20 21

246

640

56

22

2281

3481

351

23

228

1G

24

I

1I

26

196

26

540

2641

27 28

182

490

29

t

30

I

540

168

56

16

31

30

i

Mean Run
off

acre
feet

I

1

Unless
otherwise
noted
all

discharges
are
in

cubic
feet

per

second
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SEVENTEENTH
BIENNIAL
REPORT

UNCOMPAHGRE
RIVER
AT
OURAY

Location
Near
highway
bridge
in

sec

31

T

44
N

R

7W

New
Mexico

principal
meridian

half
a

guile
south

of

Ouray
Colo

Nearest
tributary
Canon
Creek

enters
1

50

feet
Below

nearest

tributary
above
is

Bear
Creek

Records
Available
January
25

1911
to

November
30

1914

January
7

to

March
17

1908
records
were

kept
at

the
Power

plant

of

the
Ouray
Electric
Light

Power
Co

1

mile
south

of

Ouray

and
were

furnished
through
the

courtesy
of
Wheeler
Wlinnerah

Drainage
Area

44

square
miles

Gage

Vertical
staff

Channel
Permanent

except
at

time
of

high
water
wh
en

channel
scours
and

fills

Discharge
Measurements
Made

from
bridge
during
high

water
and
by

wading
at

ordinary
stages

Winter
Flow

Little
if

any
backwater
from
ice
at

this
sta

tion
as

channel
remains
open

during
the

year

Diversions
Water
is

diverted
2

miles
above

the
station
by

the
Ouray
Light

Power
Co

This
amounts

approximately
to

8

second
feet

and
is

returned
to

the
river
below
the

station

Accuracy
Owing
to

the
high
altitude
of

the
drainage
basin

alternate
melting
and

freezing
may

cause
diurnal
fluctuations
in

stage
at

certain
seasons

Therefore
the

mean
daily

stage
as

deter

mined
from

one
reading
may

be
considerably
in

error

For
this

reason
the

estimates
can

not
be

considered
better
than
fair

or

possibly
good

Co
operation

Station
maintained
by

the

United
States

Geological
Survey
in
co

operation
with

he

United
States
Forest

Service
Records

furnished
by

the

United
States
Geological

Survey DISCIIARGE
DiEASUREMENTS
ON
TINCOiVr
AHGRE
RIVER
AT
OURAY

Gage
Ht

Discharge
1

Gage
Ht

Discharge

Date

Hydrographer

Feet

See
Ft

Date

Hydrographer

Feet

See

Ft

1013

1014

May

12

Robert
Follansbee

2

25

253

Jan

18

R

H

Fletcher

0

04

3

7

July

20

R

H

Fletcher

1

00

36

May

26

Robert
Follansbee

2

35

250

Aug

31

R

H

Fletcher

78

20

May

31

T

J

Watkins

3

20

587

Sept

1

R

H

Fletcher

68

22

July

2

T

J

W
atkins

2

30

272

Oct

22

Robert
Follansbee

56

17

Aug

20

M

D

Anderson

1

22

47

Oct

18

Follansbee
Watkins
1

00

25

UNCOMPAHGRE
RIVER
BELOW
OURAY

Location
At

the

lowest
bridge
in

Ouray
one

third
mile

below
the

railroad
station
It

is

below
all

tributaries
in

Ouray

Records
Available
May
12

1913
to

October
31

1914

Drainage
Area

76

square
miles

Gage

Vertical
staff

Control
Shifting

STATE
ENGINEER

COLORADO

143

Discharge
Measurements
Made
from
bridge
and
by

wading

inter
I
glow

Ice
causes

little
or

no
backwater

as

the
warm

springs
above

prevent
freezing

Diversions
There
are

no

diversions
Nvilich

are
not

returned

to

the
river

above
the

station

Accuracy
Owing
to

the
high

altitude
of

the
station
7

700

feet

there
are
diurnal

fluctuations
of

stage
at

certain
seasons

due
to

alternate
melting
and
freezing
and
the

mean
daily

gage

height
based
on
morning

and
evening

readings
and

the
maximum

stage
for
the
24
hour

period
may

be
somewhat

in
error

For
this

reason
and

because
of

the
shifting

character
of

the
channel

the

estimates
can
not

be

considered
wetter
dram
fair

or

possibly

good
Co

operation
Station

maintained
by

the

United
States

Geological
Survey
in
co
operationL
with

the
United

States
Forest

Service
Records
furnished
by

the

United
States
Geological

Survey nISCHARGE
IIEASUREIInNTS

UNCOMPAIIGRE
RIVER
BELOW

OUR
AY

Gage
Ht

Discharge

Gage
Ht

Discharge

Date

Hydrographer

Feet

See
Ft

Date

Hydrographer

Feet

See
Ft

1013

1014

May

12

Robert
Follansbee

3

50

518

Jan

17

R

H

Fletcher

1

78

29

July

20

R

H

Fletcher

2

755

166

May

26

Robert
Follansbee

4

18

722

Aug

31

R

H

Pletcher

2

43

100

May

31

T

J

Watkins

4

62

1250

Sept

I

R

H

Pletcher

2

35

x

86

i

June

3

Q

S

R

S

Engineer
4

OZ

856

Oct

22

Robert
Follansbee

2

10

58

July

2

T

J

Watkins

3

50

481

Aug

20

M

D

Anderson

2

58

Ol

Oct

18

Follansbee
Watkins

2

45

61

UNCOMPAHGRE
RIVER
AT

MONTROSE

Location
At

highway
Bridge
one

fourth
mile
west
of

Mont

rose

Nearest
important
tributary

Happy
Canyon
Creek

enters

about
2

miles
below

Records
Available
April
22

1903
to

December
16

1913

Drainage
Area

565
sglIare

miles

Gage

Vertical
staff

location
and

datum
unchanged

Channel
Extremely

shifting

Discharge
Measurements

Made
from
the
bridge

Winter
Flow

Although
ice

forms
along

the

edges
of

the

river
daring
the

winter
months
the

river
does

not
freeze
over

Observations
of

gage
heights
are

however
discoatinuecl

during

November
December
January

February
and

March

Diversions
Uncompahgre
River
is

so

overappropriated
that

the
United

States
Reclamation
Service
is

constructing
a

tunnel

and
canal
to

divert
1

300
second

feet
from

Gunnison
River
into

the
Uncompahgre

above
Uncompahgre



Day

Jan

Feb

Mar

Apr

May

June

July

Aug

ept

Oct

Nov

1

3

2

5

31

16

50i

350

120

301

24

20

12

2

31

2

3

16

5W

365

120

26

23

201

10

3

i

3

2

3

13

50

350

1201

26

22

241

12

4

3

5

2

3

10

66

285

1081

26

22

241

12

5

3

51

2

3

13

76

272

108

24

51

24i

10

G

21

2

3

13

86

216

108

24

54

22

10

7

2

2

3

13

110

206

97

24

54

22

9

8

i

21

2

3

13

110

206

861

221

54

22

9

9

I

2

2

3

10

124

178

861

20

115

22

9

10

31

2

3

10

124

161

811

20

74

32

8

11

3

2

3

8

124

145

72

2fi

51

24

1

12

3i

2

5

3

8

275

1691

72

26

42

24

t

13

3

2

5

3

16

262

1

451

721

22

42

18

14

2

5

3

25

189

130

72

18

30

18

15

I

2

2

5

3

37

131

137

68

18

22

18

4

16

15

2

5

45

53

155

211

91

18

20

18

411

17

15

2

5

45

62

1991

243

81

18

20

18

f

18

2

2

5

35

53

230

270

721

18

20

32

f

19

2

2

5

35

62

250

211

721

18

18

32

20

21

2

5

35

62

199

202

56

18

c

18

30

1

21

2

2

5

35

70

154

192

64

18

18

18

E

22

2

2

5

3

70

162

174

72

18

20

16

f

23

25

A

250

174

72

23

20l

16

24

2I

25

35

66

305

163

fi8

37

20

15

f

25

2

2

5

3

63

335

163

601

25

18

15

f

26

25

2

5

2

61

3701

157

53

17

20

15

f

27

I

25

5

2

59

4921

157

49

17

20

15

28

3

2

5

2

57

3501

157

421

22

20

15

29

31

2

55

3701

142

421

22

20

14

41

30

I

25

3

52

3351

127

32

38

20

12

31

25

3191

32

31

12

Mean

2

42

i

2

34

3

24

37

8

203

202

75

7

22

9

32

4

20

2

7

7E

Run
off

acre
feet

149

130

199

2250

12500

120001

46501

14101

19301

1240

46
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SE
VENTLLNTFI
BIENNIAL
REPORT

Discharge
of

Uncompahgre
River
at

Ouray
for
1914

Drainage
Area
44

Square
Miles

Altitude
7

710
Feet
Above

Sea
Level

Day

Jan

Feb

MMar

AApr

May

JJune

JJuly

AAug

Sept

Oct

Nov

Dec

1

12

6

22

121

61

9251

3345

1100

44

331

331

Day

Jan

Feb

Mar

Apr

May

June

July
1

Aag

Sept

Oct

Nov

Dec

1

1

845

435

02

12S

67

42

34

2

810

435

84

96

67

42

17

I

1

9

42

33

5

1

745

355

79

210

G9

42

35

34

30

G

680

355

79

195

67

34

33

7

1

6151

3081

81

1801

67

33

33

8

I

555

245

70

195

67

33

33

9

1

5231

245

791

2851

071

34

30

4081

245

79

1951

751

33

30

10

1

380

224

84

155

691

34

30

13

i

I

648

350

217

34

122

64

38

30

12

73

495

224

84

137

69

38

30

447

308

217

84

104

15

i

224

408

189

81L

951

591

33

33

34

31

16

316

585308

75

71

591

30

35

17

495

648

285

75

71

54

34

33

18

1

1010

810

245

711

71

541

381

27

19

I

648

712

285

71

71

54

381

27

20

435

648

275

75

67

501
1

34j

24

21

330

555

275

79

61

42

271

24

22

3551

435

265

79

71

421

201

26

23

495

435

285

79

67

481

24

27

4

1

745

525

210

155

67

48

30

27

25

810

525

195

05

61

501

26

880

555

168

81

67

48

30

29

26

29

27

10201

555

168

81

67

461

30

29

28

810

555

150

81

67

48

271

29

29

845

495

1321

81

67

46

28

29

30

810

46
5

1221

150

67

42

30

31

31

810

1

1041

155

43i

31

Mean

643

5731

256

87

61

109

57

411

33A

29

6

Runoff
acre

feet

255001

341001
1570

53001

6490

35301

19701

1820



Day

JJan

FFeb

MMar

AApr

MMay

JJune

JJuly

AAug

SSept

OOct

NNov

DDec

i

330

330

334

SSt

11650

4495

2215

002

6641

2

331

330

334

47

79

11130

5525

215

992

64

3

330

27

227

557

6691

9985

5525

2215

992

1118

4

228

27

220i

664

8811

8845

525

1195

992

1118

5

227

27

2271

667

888

6648

555

1180

92

1100

6

227

26

2241

448

1100

4435

615

1180

777

992

7

330

25

220

669I

1041

4408

615

1165

777

992

8

1

333

226

220

6641

149

3380

585

2285

667

884

9

3331

226

227

663

2215

4408

555

1180

885

770

10

330

226

334

662

2701

5555

555

1180

885

770

11

227

225

334

663

3360

7778

5555

1145

885

770

i

12

227

225

224

664I

2288

11020

4495

1145

775

770

13

229

26

334

665

4400

11290

4435

1125

775

70

14

228

442

75

330

11210

435

1125

775

770

15

330

229

442

992

4400

11250

33801

1115

775

664I

16

336

28

550

116

3380

1100

3380

105

775

64

17

i

229

27

559

69

3360

11100

3330

995

75

662

18

228

24

669

64

380

11100

5555

995

775

662

19

228

221

559

667

4495

11100

3355

995

775

559

20

5

330

220

559

992

5565

11130

3380

991

775

668

21

331

220

550

100

745

11130

3355

991

776

68

22

330

220

334

1104

7778

11020

315

1120

73

668

i

23

229

220

442

005

11845

0085

3315

1120

73

666

24

r

229

220

442

881

7745

8845

2260

1120

772

81

25

229

220

442

995

6620

110201

2225

1127

772

881

26

227

27

40

112

7745

8845

225

1127

770

881

27

1

j

227

2201

442

995

8865

8810

210

1127

770

81

28

228

227

442

88

7780

6680

225

1120

770

778

STATE
ENGINEER

COLORADO

149

Discharge
of

Uncompahgre

River
at

Montrose
for

1913

Drainage
Area
565
Square
Miles

Altitude
5

820
Feet
Above

Sea

Level

Day

Jan

Feb

Mar

Apr

May

July

Aug

Sept

Oct

Nov

Dec

1

7

31

328

26

741

31

148

29i

79

2

45

372

153

68

40

109

451

170

3

27

267

207

91

24

123

37

71

4

187

283

187

64

51

143

51

X65

5

51

250

160

451

45

136

64

84

6

24

207

349

31

27

115

79

84

7

27

275

179

40

35

121

105

f68

8

57

179

153

371

51

79

136

68

9

51

226

121

31

71

45

201

55

10

115

201

121

79

84

35

216

64

11

130

148

121

51

87

12

195

87

12

40

168

35

105

115

7

232

58

13

105

130

34

451

125

15

250

56

14

84

115

41

57

125

17

226

50

15

148

223

55

37

148

12

286

40

10

136

160

160

33

115

7

71

47

17

160

134

139

24

71

0

115

18

2011

372

405

20

45

9

1151

19

105

298

386

1

37

9

1051

20

306

57

250

226

0

35

17

96

21

267

148

236

115

2

195

13

911

22

195

201

358

216

4

187

20

841

23

35

349

179

226

8

168

17

87

24

24

298

253

173

40

125

8

85

25

27

1871

232

226

35

113

15

87

26

30

250

267

250

35

115

15

84

5

213

201

43

109

19

871

40

13

28

7

4

6

250

160

51

105

21

105

29

31

179

535

27

51

130

14

91

30

160

201

121

24

45

160

13

711

I

31

267

12

55

17

Mean

100

1451

241

154

42

0

92

3

43
2

118

65

4

Run
off

acre
feet

2180

5920

14300

9470

2580

5490

2660

7020

2080

Unless
otherwise

noted
all

discharges
are

in

cubic
feet

per

second
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SL
VENTEENTII
BIENNIAL
REPORT

UNC0
1IPAITGRE
RIVER
NEAR
DELTA

Locatiou
At
highway
bridge
on

township
line
between
Tps

95

and
96

2

miles
south
of

Delta
no

tributaries
between
the
sta

tion
and
the

mouth
and
iio

important
tributaries
for

several
miles

upstream RRecords
Available
ipril
29

1903
to

December
18

1913

Drainage
Area

1

134
square

miles

Gage

Vertical
staff

The
gage
was

originally
located
at

a

highway
bridge

one
fourth

mile
above

the
Denver

Rio
Grande

Railroad
bridge
On
November
17

1903
it

was
moved
to

the
rail

road
bridge

where
it

was
read

until
April
21

1904

An
inclined

gage
was

installed
near
the
bridge

on

April
21

1

904

which
was

used
until

1906
when
a

staff
gage
was

installed
at

the

present
site

April
16

1910
a

new
gage
was

installed
at

datum

slightly
different
from
the
preceding
The

relation
between
the

gages
at
the

various
sites
was
not

determined

Channel
Extremely

shifting

Discharge
Measurements
Made
from
the
bridge

Winter
Flow

The
flow
is

probably
not
materially

affected

by
ice

although
ice
forms

along
the
edges
and
slush

ice
frequently

occurs
Observations

are
discontinued
during
the

winter
months

Diversions
The
normal
flow
is

diverted
during
the
irriga

tion
season
by

ditches
above

the

Station
so

that
the

records

represent
largely

return
seepage

water

Accuracy
Estimates
only
fair

or

for

certain
periods

possibly
good

measurements
being

insufficient
to

permit
use

of

indirect
method

for
shifting
channels
to

fullest
extent

Co
operation

Station
maintained

by

the

United
States

Geological
Survey
in

co

operation
with

the
United
States
Recla

mation
Service

which
furnishes
the
field
data

Records
furnished

by
the
United
States
Geological
Survey

DISCSIARGE
MEASUREMENTS
ON

THE
T

NCOMPAHGRE
RIVER
AT

DELTA

Gage
Ht

Discharge

Date

Hydiographer

Peet

See

Ft

May

24

E

H

Swett

1

96

418

I

May

29

E

H

Swett

1

60

273

June

30

E

Ht

Swett

1

10

108

July

24

E

H

Swett

1

48

200

Aug

20

E

H

Swett

65

33

Oct

21

E

H

Swett

1

10

108

CANON
CREEK
AT

OURAY

Location
At
Ouray
Colo

in

see
31

T

44N

R

7

W

New

Mexico
principal
meridian
in
the

Uncompahgre
Forest
200
feet

above
the

mouth
of

the
creek

Nearest
tributary
a

small
stream

enters
from
the
east
some

distance
above
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SEVENTEENTH
BIENNIAL
REPORT

Feb

Mar

Apr

May

June

Discharge
of

Uncompahgre
River

near
Delta
for

1913

Sept

Oct

Drainage
Area
1

130
Square
Miles

Altitude
4
970
Feet
Above

5

Sea
Level

6

17

32

289

175

39

56

Day

Jan

Feb

Mar

Apr

May

June

5

July

Aug

Sept

Oct

Nov

Dec

1

45

22

13

6

205

1901

68
y52

37

131

305

137

176

2

40

22

13

8

i

176

2051

37

44

60

305

137

190

3

43

22

131

10

205

150

52

44

60

285

150

162

4

22

13

8

137

105

44

GO

95

305

162

190

5

22

131

10

95

105

60

52

105

3051

162

190

6

1

14

10

115

68

126

44

150

3251

137

190

7

22

14

105

63

63

441

95

2851

126

176

321

221

1

1

105

115

44

18

162

285

137

205

0

27

10

10

05

126

44

30

325

285

137

176

10

19

10

10

I

115

115

60

44

268

220

137

162

111

19

12

1

150

162

GO

44

150

190

137

162

12

43

19

12

8

162

137

52

44

115

137

162

162

13

10

150

126

44

521

176

115

150

176

14

19

10

li

115

105

44

521

190

137

150

176

15

301

I

10

i

68

150

52

44

2201

137

137

176

16

27

19

10

1C

4201

68

150

77

44

205

137

137

176

17

191

1

16

1

6201

60

95

86

44

1501

137

137

190

18

22

19

12

1C

395

105

176

115

44

137

137

162

220

19

19

121

6

590

105

205

126

44

137

115

162

114

20

22

19

101

6

50211

95

190

448

37

126

115

1621

1

22

5601

77

162

2351

52

95

115

1621

24

22

6

23

5

1

370

60

190

1761

60

162

1151

162

16

23

G

I

5

7

I

305

105

205

I

2501

44

620

105

162

1211

24

25

5

7

6

115

268

162

220

60

325

115

162

6

25

5

37

77

126

137

137

44

285

126

1621

27

26

I

36

346

77

105

126

105

52

305

1151

1621

6

27

351

280

2131

I

86

190

162

05

44

325

1151

1621

8

308

200

52

150

150

126

115

68

325

137

190j

29

176

150

205

86

60

370

137

2201

33

30

1921

1

651

22

220

162

126

60

44

325

137

2051

2891

X31

381

102

1

105

Mean

60

30

66

162

153

2281

Mean

35

2

39

4

19

1

11

4

305

127

145

105

46

4

203

182

1561

181

Run
off

acre
feet

23401

11701

678

L

9680

7810

8630

64601

2850

121001
112001

92801

6460

Unless
otherwise
noted
all

hischarges
are
in

eub
c

feet
per
second

Day

Jan

I

Feb

Mar

Apr

May

June

July

Aug

Sept

Oct

Nov

Dec

1

5

6

6

17

32

289

175

39

56

22

13

12

2

5

6

6

171

32

298

175

35

45

22

13

6

3

5

6

6

131

32

2981

175

35

40

22

13

8

4

5

6

6

10

59

2891

1501

35

43

22

131

10

5

5

6

6

101

59

2891

1341

32

60

22

13

8

6

4

6

6

121

59

262

134

321

63

22

131

10

7

4

6

6

12

83

244

110

321

63

22

14

10

3

4

6

6

12

83

2441

110

321

63

22

14

10

9

4

6

7

13

83

22611

971

321

115

221

14

10

10

5

6

7

13

83

209

86

321

581

27

10

10

11

5

7I

8

12

83

158

86

32

581

19

10

10

12

5

7

8

12

i92

158

86

32

51

19

12

IC

13

5

7

7I

13

1841

118

102

32

43

19

12

8

14

5

7

7

24

143

1181

102

32

43

191

10

10

15

4

7

6

24

104

244

86

32

30

19

10

10

16

4

7

6

26

115

244

110

26

301

19

10

10

17

4

7

6

40

167

262

110

25

27

19

10

1C

18

5

7

7

32

184

289

110

21

27

191

10

16

19

5

7

7

32

200

280

110

211

22

19

12

1C

20

5

7

7

32

1511

244

110

26

22

19

121

6

21

5

7

7

401

1121

2181

114

26

22

19

101

6

22

5

7

6

40

112

200

118

26

24

161

101

6

23

5

7

6

40

175l

200

1341

261

22
1

16

141

G

24

5

7

6

391

218

206

1021

521

221

i

15

1211

6

25

5

7

6

38

235

2091

86

46i

22

18

101

6

26

j

5

7

5

37

2531

209

72

35

221

19

8

6

27

11

6

7

5

36

346

218

62

351

221

15

12

6

28

j

6

7

71

351

280

2131

52

321

221

19

10

6

29

6

7

34

308

200

52

32

22

14

8

I6

30

6

3

33

2891

1921

4011

651

22

14

10

6

31

6

121

2891

381

102

13

6

Mean

49

66

66

24

9

153

2281

1041

35

2

39

4

19

1

11

4

8

2

Run
off

acre
feet

I

301

366

406

14801

9410

136001
64001

2160

23401

11701

678

504



Day

I

Jan

Feb

Mar

Apr

May

June

July

Aug

Sept

Oct
i

Nov

Dec

1

i

G

G

8

14

22

490

255

73

58

12

11

6

6

10

13

22

478

226

73

58

12

11

3

6

6

6

14

21

435

222

73

45

45

to

4

6

G

6

151

22

317

222

58

45

45

10

5

6

6

6

16

24

278

233

581

35

45

10

6

6

6

61

22

24

148

233

58

26

30

10

7

6

6

3

18

25

122

233

45

26

26

10

8

6

6

G

16

41

113

233

73

20

26

6

9

1

6

61

101

14

56

106

233

45

26

18

6

10

G

61

10

15

86

169

211

451

26

18

6

11

I

6

G

101

16

96

248

211

45

26

18

5

12

6

6

811

18i

70

331

194

45

IS

18

5

13

6

G

10

19

96

459

190

35

18

18

5

18

18

5

15

6

6

14

29

l01

459

169

35

13

17

41

16

6

611

14

34

78

435

169

35

18

17

4

17

G

Gi

19

25

78

426

1481

35

18

17

6

18

6

6I

191

23

8G

416

255

35r

18

17

5

19

8

6i

19l

19

86

406

211

1

18

17

5

20

1

8

6i

19

251

125

363

211

35

18

18

5

21

fl

G

14

30

166

377

169

35

22

18

5

fil

6

14

f7

198

365

1481

82

18

18

G

23

I I

6fi

14

24

241

370

128

82

18

18

6

24

fi

6

14

241

208

37D

109

90

18

35

6

25

fi

6

14

251

170

375

90

90

15

30

5

26

f

61

13

30

208

331

82

90

15

26

5

97

6

3

14

26

252

317

82

90

12

261

5

28

6

61

14

23

200

278

73

82

12

26

5

29

6

141

23

230

271

73

73

12

17

5

30

6

14

24

412

248

73

58

121

17

4i

31

G

14

4751

82

5

15

Mean

6

22

5

89

11

9

21

5

1291

331

173

58

1

23

8

22

5

6

371

Run
off

acre
feet

382

3271

7321

1280

7930

19700
10600

3570

1420

1380

379
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SEVENTIJHNTH
BIENNIAL
REPORT

LARAMIE
RIVER
NEAR
WEST
PORTAL
LARAMIE
POUDRH
TUNNEL

Location
At

highway
bridge

about
one

half
mile

below
the

west
portal
of
the
Laramie

Poudre
tunnel
The

river
divides
into

the
east

and
west

branches
about
one
mile
above

Records
Available
May
10

1913
to

September
27

1913
and

several
miscellaneous

measurements
Gage

Reference
point
on

bridge

Discharge
Measurements
From
highway
bridge

and

by

wading
Diversions
There
is

a

decree
for
400

second
feet
from
the

West
Branch

Laramie
River
by

the
Skyline
Canal

which
takes

the
water

across
the
divide
to

the
Cache
la

Poudre
river

Accuracy
Results

considered
good

but
30

per

cent
below

the
normal
flow
of

the
stream

DISCHARGE
MEASUREMENTS

LARAMIE
RIVER

NEAR
WEST
PORTALI

LARAMIE
POUDRE
TUNNEL

lief
Point

Discharge

Date

Hydrographer
to

Water

See

Ft

1913

Surface

May

10

Thos
Grieve
Jr

4

72

48

June

13

Thee
Grieve
Jr

5

0

24

July

11

Thos
Grieve
Jr

5

20

14

Sept

27

M

E

Bunger

2

6

LARAMIE
RIVER
AT

GLENDEVEY

Location
At
highway
bridge

one
eighth

mile
west
of

Glen

devey
in

sec
36

T

10
N

II

76
W

in
the

Medicine
Bow
National

Forest
McIntyre
Creek

enters
a

short
distance
below

and

Nunn
Creek
above

Records
Available
June
24

1904
to

October
31

1905

Au

gust
18

1910
to

August
9

1914

Drainage
Area

102
square

miles

Gage

Automatic
gage
installed
by

the
State
engineer
No

vember
17

1910
replaced

vertical
staff

previously
used

The

datum
of

the
gages
has

remained
constant

Channel
Permanent

Discharge
Measurements
Made
from
bridge
during
high

water
and

bywading
at

ordinary
stages

Winter
Flow

Ice

causes
backwater
during
the

winter

months
Diversions
There

are
court

decrees
for
diversions
of

65

see

ond
feet
from
Laramie
River

above
the
station

and
for
749

second

feet
from
tributaries
entering

above

Of

this
latter

amount
688

second
feet
are
for

diversion
into
the
Cache
la

Poudre
basin

Accuracy
Conditions

are

favorable
for

excellent
results

and
the

estimates
should
be

reliable

STATE
ENGINEER
COLORADO
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Co
operation

Since
its
re
establishment

the
station

has
been

maintained
in

co
operation
with

the

United
States
Forest

Service DISCHARGE
MEASUREMENTS
ON

LARAMIE
RIVER
AT

GLENDEVEY

Gage
Ht

Discharge

Gage
At

Discharge

Date

Hydrographer

Feet

See

Ft

Date

Hydrographer

Feet

See
Ft

1913

1914

Apr

26

Thos
Grieve
Jr

2

10

48

May

17

Bundy
and

Woodhall
2

93

264

May

9

Thos
Grieve
Jr

2

68

202

May

24

D

L

Bundy

4

00

688

May
26

Thos
Grieve
Jr

3

02

297

May

28

D

L

Bundy

4

45

999

June

7

Thos
Grieve
Jr

2

80

219

June

2

D

L

Bundy

4

93

1316

June

20

Thos
Grieve
Jr

2

65

175

July

30

M

N

Grant
Jr

2

28

73

July

23

R

L

Meeker

2

36

84

July

29

Thos
Grieve
Jr

2

20

53

I

Aug

2

Thos
Grieve
Jr

2

10

44

Aug

11

M

E

Burger

2

05

29

Aug

17

R

I

Meeker

2

00

30

Sept

10

M

E

Burger

2

00

33

Sept

27

M

E

Bunger

2

10

38

Oct

12

R

I

Meeker

2

10

41

LARAMIE
RIVER
NEAR
JELM

VYO

Location
At
highway
bridge
in

sec

15

T

12
N

R

77

W

4

miles
south
of

Jelin
postoffice

one
fourth

mile
below
the
Colo

rado
Wyoming
line

Records
Available
May
7

to

October
31

1914

From
June

22

1904
to

October
31

1905
a

station
was

maintained
at

Deck

er
s

ranch
half
a

mile
south
of

the
State
line

The
records
at

the
two

stations
are

practically
comparable
as

there
are
no

trib

utaries
nor

diversions
of

any
amount

between

Drainage
Area

Gage

In

1911
an

automatic
recording
gage
was

installed

This
is

referred
to

the
same

datum
as

the
vertical
staff
used
at

first
Channel
Practically

permanent

Discharge
Measurements
Made
from
bridge

Winter
Flow

ice

causes
backwater
during
the

winter

months
and

the
records

are
discontinued

Diversions
Between
this

station
and

that
at

Glendevey

Colo

there
are

court
decrees
for
diversions
of

236
second

feet

from
Laramie
River
and

204
second
feet
from

intervening
tributa

ries

These
diversions

are
all
in

Colorado

Ace
u

acy

Conditions
are

favorable
for

accurate
results

and

the
estimates
should

be
excellent
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SEVENTEENTH
BIENNIAL
REPORT

DISCHARGE
MEASUREMENTS
ON
LARAAHE
RIVER
AT

BOSWELL
S

RANCH

Gage
Ht

Discharge

Gage
Ht

Discharge

Date

Hydrographer

Feet

See

Ft

Date

Hydrographer

Feet

See
Ft

1913

1914

Apr

24

R

I

Meeker

1

30

114

May

16

Bundy
and

WoodhaIl
2

30

516

Apr

24

Thos
Grieve
Jr

1

45

140

May

23

Bundy
and
Woodhall
3

45

1450

Apr

25

Thos
Grieve
Jr

1

34

128

May

28

D

L

Bundy

3

60

1

2482

Apr

27

Thos
Grieve
Jr

1

40

136

June

2

D

L

Bundy

3

80

2872

Apr

29

Thus
Grieve
Jr

1

70

252

June

9

D

L

Bundy

3

10

1169

May

8

Thee
Grieve
Jr

3

20

467

July

31

M

N

Grant
Jr

1

55

165

May

14

R

I

Meeker

r

2

35

514

May

22

C

E

Turner

2

06

371

May

24

Thos
Grieve
Jr

2

45

599

May

28r

Thos
Grieve
Jr

2

72777

May

30

R

I

Meeker

2

82

850

June

15

Thos
Grieve
Jr

2

05

380

June

21

C

E

Turner

1

97

334

July

22

R

I

Meeker

S

1

36

113

Aug

9

M

E

Burger

1

15

63

Aug

17

R

I

Meeker

1

02

44

Sept

2

Robert
Follansbee

0

99

41

Sept

2

M

E

Burger

1

00

39

Sept

30

M

E

Bunger

1

22

76

i

Oct

3

M

E

Burger

1

22

75

Oct

12

R

1

Meeker

1

20

78

Nov

X25

R

1

Meeker

1

Of

66



AGO

SHVENTEENTII
BIENNIAL
REPOIL
1

Discharge
of

Laramie
Riven
at

Glendevey
ior
1913

Drainage
Area
102

Sgnare
Miles

Day

Jan

Feb

Mar

i

Apr

May

June

July

Aug

Sept

Oct

Nov

Dec

1

r

Aug

Sept

Oct

Nov

142

342

85

40

25

36

1

2

1

12

I

112

290

72

401

22

36

3

I

155

9811

296

72

361

25

36

4

3

85
I

272

72

40i

22

54

80

5

4

98

255

72

40

25

54

102

1060

6

127

272

63

361

28

X40

I2

22

7

1140

1

189

2381

54

361

31

36

g

22

91

860

180

142

206

63

i

361

31

36

i

7

9

15

22

102

712

41

31

10

15

222

238

72

31L
I

31

31

11

9

2381

255

72

31

28

31

180

12

10

255

206

631

311

28

31

208

I

13

I

238

189

54

31
1

28

31

14

609

173

174

471

I

311

25

36

15

1911

584

173

1741

47i

31

25

31

16

180

684

158

174

471

31

25

31

14

17

180

173

174

54

31

25

31

15

18

I

189

174

721

281

25

25

19

i

189

206

72

28
1

25

251

0

17

c

158

180

C

2

22

21

18

72

142

174

47

26

25

496

22

19

85

1271

174

47

28

25

342

54D

1521

23

I II

54

X158

142

72

28

31

395

634

24

47

189

127

1271

31

31

518

25

47

222

174

851

28

31

26

659

40

255

158

721

28

31

27

634

456

80

63

325

127

113i

28

36

28

740

378

112

325

127

541

281

31

25

1

29

15

1

770

142

325

127

411

31

31

2G

30

10

102

j

142

342

98

47

31

36

27

12

91

800

306

360

40

31

28

Mean

15

80

925

80

4

197

199

63

6

31

9

27

8

34

8

Rua
off

acre
feet

12

80

860

16001
12100
118001
391Q

1960

1650

1310

PATE
If

NGINEER

COLORADo

1f1

Discharge
of

Laravie
Riven

at

Glendevey
for
1911

Drainage
Area
102

Sdnare
Miles

Apr

May
I

June

July

Aug

Sept

Oct

Nov

Dec

Day

Jan

Feb

Mar

1

1

12

91

1380

272

2

155

10

91

1300

3

12

12

911

1060

80

4

15

18

102

1060

5

I2

22

114

1140

6

151

22

91

860

180

80

i

7

15

22

102

712

8

15

151

126

584

9

15

15

180

456

180

80

10

15

15

208

496

11

15

2231

609

i

12

1911

584

13

180

684

14

180

634

126

15

I

I

208

659

16

i

223

609

i

17

c

226

634

18

289

496

19

342

54D

1521

I II

20

I

395

634

21

518

659

22

609

659

23

634

456

80

24

740

378

25

1

15

1

770

360

2G

10

102

770

324

27

12

91

800

306

28

15

80

925

342

i

29

12

80

860

306

801

I

30

IT

91

892

272

8011

i

1

31

1

12

990

1

I

Mean

13

6

393

640

1441

Run
off

acre
feet

836

123012420038100
88501

Unlese
otherwise

noted
all

discharges
are
in

cubic

feetper
second

Figured
for
full
month

6
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SEVENTEENTII
BIENNIAL

REPORT

Discharge
of

Laramie
River
at

Boswell
s

Ranch
near
Jelm
Wyo

for
1913

Day

Jan

Feb

Mar

Apr

May

June

July

Aug

Sept

Oct

Nov

Dec

1

1

356

836

194

102

42

67

57

2

2

334

734

1681

90

35

67

57

3

3

iil

1

I

269

668

161

77

28

67

57

4

4

1

250

668

161

77

28

102

57

5

5

2

I

269

606

146

77

42

130

571

G

3341

606

130

67

50

102

57

7

7

I

434

606

116

67

57

77

57

8

8

434

516

116

67

50

77

67

9

9

2

406

516

116

57

57

77

57

10

10

3

516

546

130

67

57

77

57

11

0

I

I1

546

576

146

57

42

67

57

12

576

488

116

57

42

77

50

13

13

9

606

434

102

57

42

77

57

14

14

1

516

381

1021

57

42

77

57

15

15

1

434

356

116

57

50

67

50

16

i

16

1

434

356

102

57

42

67

42

17

17

1

434

356

116

42

42

77

57

18

18

1

488

356

161

42

42

67

50

19

19

11

1

516

406

178

42

42

57

57

20

20

1

461

356

130

42

42

67

50

21

21

11

1

212

406

356

130

42

42

57

50

22

22

2

194

406

334

102

42

67

50

50

23

23

130

488

290

161

42

77

57

57

24

116

576

250

2301

42

67

67

67
i

25

x

35

1

130

636

311

178

42

77

57

57

26

26

1

130

701

311

130

42

77

57

57

27

27

1

130

801

269

130

35

77

77

57

28

161

801

250

116

42

67

57

67

29

230

801

260

102

42

67

57

57

30

3341

871

212

90

42

671

67

50

31

906

1021

42

67

Mean

177

516

441

135

55

52

71

56

Run
off

acre
feet

3500

31700
26200

8300

3380

3090

4370

3330

STATE
ENGINEER
COLORADO
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Discharge
of

Laramie
River
at

Boswell
s

Ranch
near

Jelm
Woo

for
1914

Day

JJan

FFeb

MMar

AApr

II

May

JJune

JJuly

AAug

SSept
l

OOct

NNov

DDec

1

155

22410

4472

155

880

660

2

1

5

22980

4445

170

6601

660

3

iil

1185

22690

3365

1170

6601

660

4

220

22410

340

155

440

660

5

2238

22280

445

1130

770

660

6

2255

22150

2295

1105

440

60

7

I

220

11660

2295

1105

550

660

8

255

11340

2295

1105

440

660

9

2295

11150

2275

1105

330

660

10

3390

11150

2220

1105

330

660

I1

472

11340

2202

105

330

880

12

880

4472

11340

2220

1105

330

550

13

992

4418

11440

2202

105

28

70

14

110

5530

11660

1185

11051

225

660

15

1105

5500

11440

1185

11031

225

8801

LL

16

1105

500

11150

1155

1051

225

880

17

1118

6630

1070

1170

1051

225

880

18

1105

7780

11070

2238

1105

225

880

19

11

1130

9905

11070

2220

1130

225

880

20

1142

1340

1230

1185

105

225

ssot

21

11

1155

1500

9950

185

1051

330

880

22

2202

11560

11010

2202

1105

225

80

23

1155

11620

8860

1185

880

225J

880

24

1155

2100

7780

1170

SSO

2251

880

35

1155

1890

700

1155

8801

2251

880

26

1155

1540

6665

1155

105

2251

880

27

1155

11780

5560

1155

105

440

880
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SEVENTEENTH
BIENNIAL

REPORT

RAWAH
CREEK
NEAR
MOUTH

Location
About

one
Half

mile
above
mouth

Records
Available

May
10

1913

to

September
27

1913

and
miscellaneous

measurements
Gage

Vertical
staff

Discharge
Measurements
By

wading

Diversions
There
are

no

decrees
for

diversions
on

this

stream

There
is

a

proposed
diversion
by

the

Greeley
Poudre

Irrigation
District
through
the
Laramie
Poudre
tunnel

Accuracy
Results

considered
crood

but
30

per

cent
below

normal
flout
of
stream MEASUREMENTS

ON
RAWAII
C

LEEK
NEAR
MOUTFI

Gage
Ht

Discharge

Date

Hydrographer

Feet

See

Ft

1913 May

10

Thos
Grieve
Jr

0

40

17

3

May

27

Thos
Grieve
Jr

0

90

56

June

8

Those
Grieve
Jr

r

0

80

46

i

Aug

11

M

E

Burger

0

40

10

Sept

20

M

E

Bunger

0

25

89

Sept

27

M

E

Btnlger

0

35

91

NUNN
CREEK
NEAR
MOUTH

Location
About

one
quarter
of

a

mile
above

mouth
near

Glendevey
postoffice

Records
Available
April
8

1913
to

July
30

191
3

and
mis

cellaneous
measurements

Gage

Vertical
staff

ChanneI
Permanent
but

rough

Discharge
Measurements
By

wading

Diversions
There
are
several

decrees
for

diversions
on

this

stream
one
of

which
diverts
water
from

Deadnian
Creek

which

enters
just

above
the

station
across

the
divide
to

the
North
Fork

Cache
la

Poudre
River

The
Greeley
Poudre
Irrigation
District

also
proposes
to

divert
water

from
this

stream
to

carry
through

the
Laramie
Poudre
tunnel

Accuracy
Owing
to

the
rough
channel

results
can
only

be

considered
fair

The
flow
for

this
year
in

this
drainage
basin

is

also
about

30

per
cent
below

normal
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SEF
ENTEENTII
SIENINIAI

REPORT

Discharge
of

Rawah
Creek

near
Mouth
for
1913

Unless
otherwise
noted
all

discharges
are
in

cubic
feet

per
second

STATE
ENGINEE
R

COLORADO
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of

Nunn
Creek

near

for

197
3

Discharge
Day

I

Jan

I

Feb

I

Mar
I

Apr

May
I

June
I

July

Aug

I

Sept
I

Oct

I

Nov

Dec

Unless
otherwise
noted
all

discharges
are
in

cubic
feet

per
second73

i

3

I

Ii

6

55

14

7

51

5

47

9

i

84

44

10

I

4

63

11

2

62

12

36

13

33

10

14

33

11

15 16

21

17 14

55

19

27

2

20

21

6

22 24 25

78

11

26

90

14

27

I

73

9i

28

73

9

29

6

30

6

31

78

Mean Run
off

acre
feet

Unless
otherwise
noted
all

discharges
are
in

cubic
feet

per
second
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SEYENTEENTH
BIENNIAL
REPORT

Discharge
of

Stub
Creek
at

Mouth
near

Glendevey
for

1913

Day

Jan

Feb

I

Man
I

Apr

May
I

June

July
I

Aug

I

Sept

Oct

I

Nov

I

Dee

18

6

31

2

S

3 4

7

4

5

16

6

161

7

4

7

14

8

14

9

i

14

03

10

I

8

7

05

11

3

4

03

i

12

13

13

I

13 10

15 16

1

4

17

x

0

7

18

14

19

10 10

0

5

22 23

16

I

24

6

0

I

25

0

7

26

t

87

27

20

7

4

28 29 30 31

18

Mean Run
off

acre
feet

Unless
otherwise

noted
all

discharges
are
in

cubic
feet

per
second

STATE
ENGINEER

COLORADO
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HhINTYRE
CREEK
NEAR
GLENDEVEY

Location
At

Talmadge
s

Ranch
about

four
miles

from

Glendevey
postoffice
and
one
quarter

mile
below
state

road
to

Walden
Records
Available
June
1

to

September
30

1

1913
and

mis

cel
la

nexus
measurements

Drainage
Area

19

square
miles

Gage

Vertical
staff

Channel
Apparently

permanent

Discharge
Measurements
Made
from
foot
bridge

Diversions
One

small
ditch
diverts

water
and

there
are

contemplated
diversions
by

the

Greeley
Poudre
Irrigation
Dis

trict
and

the
Laramie
Water
Co

above
the
station

Accuracy
Results
are

good

but

the

year
1913

was

ex

tremely
low
in

this
drainage
basin
being

about
70

per
cent
of

normal DISCIIARGE
MEASUREMENTS
ON

MVINTYRE
CREEK
NEAR

GLENDEVI7Y

Gage
Ht

Discharge

Date

Hydrographer

Peet

Sec

Ft

1

1913

I

June

7

Thos
Grieve
Jr

1

40

105

June

13

Thos
Grieve
Jr

1

21

74

June
27

Thos
Grieve
Jr

1

00

54

July

16

Thos
Grieve
Jr

0

65

25

Aug

1

Thos
Grieve
Jr

0

50

17

Aug

11

M

E

Burger

0

40

11

Sept

3

M

E

Bunger

0

30

96

Sept

10

M

E

Bunger

0

35

8

8

Sept

27

M

E

Bunger

0

40

12

M

INTYRE
CREEK

NEAR
GLENEYRE

Location
At

highway
bridge

near
Gleneyre

and
one

half

mile
above

mouth
Records

Available
June
24

1904
to

September
30

1904

April
1

1905
to

August
31

1905

May
1

1913
to

July
29

19
13

and
miscellaneous
measurements

Gage

Vertical
staff

Discharge
Measurements
From
foot
bridge
and
by

wading

Diversions
There
are

decrees
for

28
28

second
feet
from

this
stream
and

tributaries
above
the

station

Accuracy
Results

considered
good

but
owing
to

the

ex

tremely
low

run
off
during
1913

can
only
be

considered
about

70

per
cent
of

normal
flow
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SEVENTEENTH
BIENNIAL

REPORT

DISCHARGE
MEASURE
IENTS
ON
NhINTYRE
CREEK

NEAR
GLENEYRE

Gage
Ht

Discharge
I

Date

Hydrographer
Feet

See
Ft

1913 May

9

Thus
Grieve
Jr

0

40

88

May

19

Thos
Grieve
Jr

0

75

126

May

26

Thos
Grieve
Jr

1

15

182

June

9

Thos
Grieve
Jr

0

74

123

June

27

Thos
Grieve
Jr

0

20

5G

July

10

Thos
Grieve
Jr

0

05

36

July

29

Thos
Grieve
Jr

0

30

17

1

LA

GARDE
CREEK
NEAR
MOUTI3

Location
At
Tatham
s

Ranch
about

one
quarter

mile
above

mouth
Records
Available
May
9

1913
to

October
14

1913

and

miscellaneous
measurements

Drainage
Area

Not
measured

Gnge

Vertical
staff

Channel
Permanent

Discharge
Measurements
By

wading

Diversions
Two
ditches
divert

water
for
irrigation
of

hay

laud
above
station

Accuracy
Results

are
good

bnt
Rre
abort

30
per
cent

below

normal
flow

DISCHARGE
MEASUREMENTS
ON

LA

GARDE
CREED
NEAR
MOUTII

Gage
Ht

Discharge

Date

Hydrographer

Feet

Sec

Ft

1913 May

9

Thos
Grieve
Jr

1

35

73

May

25

Thos
Grieve
Jr

1

62

111

June

14

Thos
Grieve
Jr

1

10

46

June
21

Thos
Grieve
Jr

0

81

23

II

June
27

Thos
Grieve
Jr

0

70

15

July

10

Thos
Grieve
Jr

0

40

3

3

Aug

11

M

E

Bunger

0

40

37

Sept

3

M

E

Bunger

0

36

29

Oct

14

M

E

Bunger

0

55

85

Day

Jan

Feb

Mar

Apr

May

June

July

Aug

Sept

Oct

Nov

Dec

156

43

17

9

2

156

43

17

9

3

I

1561

39

17

15

4

156

35

17

13

5

134

32

17

9

6

I

134

28

17

11

7

1

123

35

171

9

8

1231

32

17

9

9

123

28

15

9

10

1

123

28

13

9

11

123

35

13

9

12

95

28

13

9

13

1

801

25

13

9

14

80

22

13

9

15

95

22

13

11

16

87

221

13

15

17

95I

35

9I

11

18

051

32

91

9

19

87

28

9

9

20

0

22

9

9

21

741ii

22

9

9

22

74

22

9

11

23

I

63

20

9

11

24

631

48

9

9

5

80
1

22

9

9

27 28

I

58

17

13

9

29

G31

17

13

9

30

48

17

13

9

i

17

Mean

i

i

98

28

12

77

99

Rut
off

acre
feet

58311

1722

781

589
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SEVENTEEA
TI
I

BAIINNIr1L
REPORT

Discharge
of

McIntyre
Creek
at

Gleneyre
near

lIouth
for

1913

Day

Jan

Feb

Mar

Apr

May
IJune
I

July
I

Aug

I

Sept
I

Oct

INov
I

Dec

1

Discharge
of

La

Garde

Creek
at

Mouth
for
1913

Day

81

190

56

Mar

Apr

May

June

July

2

Sept

Oct

Nov

Dec

1 2

4

35

5

t

4

6

5

7

2

5

7

9

81

128

5

0

10

39

11

X74

12

10

107

62

35

13 14

12

88

74

25

15

13 14

46

17

85

15

I

21

18

25

16

19

3

5

3

5

128

94

17

20

81

18

21

35

19

22

94

29

20

23

r

10

5

21

24

22

25

220

27

26

23

183

27

24

56

28

25

24

109

42

10

5

35

29

26

16

30

27

15

31

190

28

Mean

9

5

29

Run
off
acre

feet

30

r

Unless
otherwise
noted
all

discharges
are
in

cabin
feet

per
second

Discharge
of

La

Garde

Creek
at

Mouth
for
1913

Day

Jan

Feb

Mar

Apr

May

June

July

Aug

Sept

Oct

Nov

Dec

1 2

117

35

t

4 5

2

5

7

80

5

0

9

X74

10

62

35

12

74

25

25

13 14

46

85

15

I

671

25

16

3

5

3

5

17 18

35

19

94

29

20

r

10

5

21

22

23 24 25

109

42

10

5

35

26 27

15

28

9

5

29 30

r

15

6

5

31

142

85

5

0

Mean Run
off
acre

feet

Unless
otherwise

noted
all

discharges
are
in

cubic
feet

per

second
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SEVENTEENTII
BIENNIAL

REPORT

GRACE
CREEK
NEAR
MOUTH

Location
Just

above
Grace
Creep
Rauch

about
one
quarter

mile
above
the

mouth

Records
Available
May
11

1913
to

October
2

1913
and

several
miscellaneous

measurements
Gage

staff

Discharge
Measurements
By

wading

Diversions
There
is

a

decree
for

19
44

second
feet

above

this
station Accuracy

Results
goods

Flow
of

stream
during
1913
about

70

per
cent
of
normal

DISCHARGE
MEASUREMENTS
ON
GRACE

CREEK
NEAR
MOUTH

Gage
Ht

Discharge

Date

Hydrographer

Feet

See
Ft

May

11

Thos
Grieve
Jr

1

55

28

May

25

Thos
Grieve
Jr

1

75

43

May

31

Thos
Grieve
Jr

2

02

70

June

21

Thos
Grieve
Jr

1

32

18

June

29

Thos
Grieve
Jr

1

20

11

July

12

Thos
Grieve
Jr

0

95

3

1

Sept

12

M

E

Burger

0

90

2

6

STUCK
CREEK
NEAR
MOUTH

Location
Near
Colorado
Wyoming
line

and

about
one

quarter
mile
above

mouth

Records
Available
May
8

1913
to

September
9

1913
and

miscellaneous
measurements

Drainage
Area

Not
measured

Gage

Vertical
staff

Channel
Apparently

permanent

Discharge
Measurements
By

wading

Diversions
One
ditch

diverting
water

above
the

station
not

used
in

1913 Accuracy
Results

are
good

belt
are

about
70

per
cent
of

normal
DISCHARGE

MEASUREMENTS
ON

STUCK
CREEK
NEAR
MOUTH

Gage
Ht

Discharge

Date

Hydrographer

Feet

Sec
Ft

1913 May

S

Thom
Grieve
Jr

0

80

24

May

25

Thos
Grieve
Jr

0

90

39

June

5

Thos
Grieve
Jr

0

85

27

June

22

Thos
Grieve
Jr

0

63

10

July

10

Thos
Grieve
Jr

0

45

31



i

v

pL
VL
IV

ILLLV
X111

IS1lli
LV
1V
1t1L
lillil
Vli
1

Discharge
of

Grace
Creel
at

Mouth
or

1913

Day

I

Jan

I

Feb

I

Mar
I

Apr

I

May
I

June
I

July
I

Auv

I

Sept

I

Oct

I

Nov

I

Dec

Unless
otherwise
noted
all

discharges
are
in

acre
feet

per
second

2

45

46

3 4

75

i

i

46

8

45

9 10

40

45

11

28

12 13 14

25

16

75

4

5

17

i

25

18

90

19

I

22 20

I20

21

14

23 24 25

44

75

3

6

26 27

L

12

28

75

29

r

58

10

30

11

74

60

31

68

4

5

Mean Run
off

acre
feet

Unless
otherwise
noted
all

discharges
are
in

acre
feet

per
second
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SI6VENTEENTII
BIENNIAL
REPORT

RIO
GIIANDE
AT

TIIIRTSMILE
L
RIDGE

NEAR
CREEDE
COLO

Location
In
the
Rio
Grande
National
Forest

about
30

miles

southwest
of

Creede
in

sec

13

11

40
N

R

4

W

a

short
distance

alcove
mouth
of

Squaw
Creek

Records
Available
June
18

1909
to

November
30

1914

Drainage
Area

163

square
miles

measured
from
topo

graphic
sheets

Gage

Chain
gage

200

feet

upstream
from
Thirtymile

Bridge
washed
out

October
5

1911

The
flood
of

this
date

changed
the

mouth
of

Squaw
Creek

making
it

enter
above

the

gaging
station

For
that

reason
when
the

records
were

resumed

April
8

1912
a

vertical
staff
gage

was
established
a

quarter
of

a

mile
above
the
old
location

and
above

the
new
mouth
of

Squaw

Creek

The
relation
between
the

gages
was
not

determined

Channel
Apparently

permanent

Discharge
Measurements
Made

from
car
and

cable
except

during
low

stages
when

they
are

made
by

trading

Winter
Flow

Ice

causes
backwater
during
the

winter

mouths
and

records
are
discontinued

Diversions
So

Far

as

known
no

water
is

diverted
above

the
station Artificial

Control
A

short
distance
above
the

Station
the

San
Luis
Valley

irrigation
district
has

constructed
the
large
Rio

Grande
reservoir

which
materially

modifies
the
flow
of

the
river

also
Lost
Lake
Reservoir

Accuracy
Owing
to

the
high

altitude
at

this
point
it

is

pos

sible
that
at
certain

seasons
of

the
year
the
alternate
melting
and

freezing
may

cause
considerable
diurnal
fluctuations
For
this

reason
the

mean
daily

gage
height
taken
from

morning
and
even

ing
readings
may
not

represent
accurately

the
true

mean
for
the

day

With
this

exception
conditions
are

favorable
for

accurate

results
and

altogether
the

records
are
considered

good

Co
operation
Prior
to

1914
this

station
was

maintained

by

co
operative

action
between
the

United
States
Geological
Sur

vey
and
J

C

Ulrich
engineer

for
the
San
Luis
Valley
Irrigation

District
During
1914

gage
heights
were
furnished
by

the
San

Luis
Valley
Irrigation

District
and

discharge
measurements
made

by
the

State
Engineer
s

office

DISCHARGE
MEASUREMENTS
RIO
GRANDE

AT
TIIIRTYMILE

FRIDGE
BELOW

RIO
GRANDE
RESERVOIR

Gage
Ht

Discharge

Gage
Ht

Discharge

Date

Hydrographer

Feet

Sea
Ft

Date

Hydrographer

Feet

Sec
Ft

1913

1914

Mob

29

C

H

Sievers

2

75

37

May

26

Field

Evans

5

05

980

Apr

15

C

H

Sievers

2

86

9

2

June

7

D

W

Evans

6

60

2037

Apr

19

C

H

Sievers

2

96

10

4

July

7

D

W

Evans

5

73

925

Apr

20

C

H

Sievers

3

20

28

July

10

D

W

Evans

5

63

830

Apr

20

C

H

Sievers

3

25

42

July

11

Crisman

Meeker

5

63

825

STATE
IJNGINHER

COLORADO

1

1

Gage
Ht

Discharge

Gage
Ht

Discharge

Date

Hydrographer

Feet

fire
Ft

I

Date

Hydrographer

Feet

See

Ft

1913

1914

April

21

C

H

Sievers

3

80

96

Aug

8

Crisman
Evans

5

12

551

May

30

C

H

Sievers

6

00

1200

I

Aug

8

Crisman

Evans

4

68

325

A

June

2

C

H

Sievers

4

29

262

Aug

10

Crisman

Evans

4

40

213

June

2

C

H

Sievers

4

65

420

Aug

10

Crisman

Evans

3

80

82t

June

2

C

H

Sievers

4

49

349

Aug

11

Crisman

Evans

3

12

43

June

2r
C

H

Sievers

4

80

489

June

2

C

H

Sievers

4

90

539

June

3

C

H

Sievers

5

07

654

June

3

C

H

Sievers

5

32

828

June

3

C

H

Sievers

5

21

751

June

18

C

H

Sievers

4

41

309

June

18

C

H

Sievers

4

91

541

June

18

C

H

Sievers

4

82

511

June

18

C

H

Sievers

4

71

443

July

14

C

H

Sievers

4

85

534

July

17

C

H

Sievers

4

92

586

July

18

C

H

Sievers

5
13

712

July

19

C

H

Sievers

5

20

759

Aug

3

Follansbee
Sievers

4

71

432

Aug

4

C

H

Sievers

4

55

517

Aug

4

C

H

Sievers

4

71434



Day

Jan

Feb

Mar

Apr

May

June

July

Aug

Sept

Oct

Nov

Dec

1

1

1

31

4

210

94

500

314

107

9511

395

2

3

5

219

253

555

420

107

951

395

3

130

1540

6600

3

5

219

760

610

4451
i

103

951
1

390

4

680

125

995

9

3I

8

210

850

610

5001

99

95
I

327

5

951

3

6

210

850

610

500

120

95

74

6

7

3

G

210

7601

640

345

1581

95

82

7

1

1

3

G

210

538

555

292

175

1441

81

8

122

14001

8865

1

3

6

213

473

528

280

175

2291

691

9

951

117

995

8

3

6

2161

473

555

2841

175

2841

641

10

87

1

3

6

2191

350

610

2841

175

309

621

11

13

3

I

4

6

260

7

292

610

284

175

3091

44

12

4

6

555

292

fi10

2501

178304
i

14

13

150

535

8001

2

4

6

970

292

610

276

178

304

14

4

7

970

292

528

2921

178

3041

i

15

1

4

7

8501

292

528

304
I

178

2961

551

16

4

8

640

292

555

3181

160

2961

19

i

17

4

S

5001

300

605

300

131

2961

18

4101

1980

8800

3

4

9

4831

3951

21

4

296

118

2881

1

19

1I

95

5

4

14

483

730

700

292

118

2801
1

20

1

55

41

39

483

730

610

276

118

280

55

21

4

84

483

670

640

2461

103

276

22

4

158

483

670

610

2571

92

268

23

I

1

4

105

555

610

473

2491

92

2681

24

4

195

395

500

445

839

92

264

25

4

195

94

201

473

235

92

260

26

4

195

910

44

445

201

92

256

1

27

4

195

1210

18

370

133

92

253

II

B

4

195

1210

190

336

94

92

246

i

29

4

201

1210

445

318

90

92

239

1

30

4

210

850

5001

272

90

92

232

31

4

128

272

99

396

Wan

37

66

3

512

439

532

275

129

237

1681

Run
off

acre
feet

228

395031500
26100
32700
16600

7880
14600

39801

Unless
otherwise
noted
all

discharges
are
in

cubic
feet

per
second

Rio
Grande
Reservoir

gates
elosed

Note

Discharge
estimated

March
1

March
10

Day

JJan

Feb

MMar

AApr

MMay

JJune

July

AAug

SSept

OOct

II

Nov

DDec

1

1122

9801

6

I

7401

1251

117

995

2

130

12401

6625

7

1

87

995

3

J

130

1540

6600

710

125

995

995

4

130

1770

77101

6680

125

995

995

5

140

1770

8830

66501

1251

995

9951

1

150

17701

88651

55751

1251

995

9951

7

1i

1162

1770

9900

5525

125

995

995

8

1

1

1

865

430

125

95

9951

122

14001

8865

11501

117

995

9951

10

8851

7351

88301

951

117

995

887

11

448

6151

830

11021

117

995

887

12

II

36

510

8800

22901

102

995

887

13

3391

535

7740

22901

87

995

665

14

65

5351

7770

2901

87

95

555

15

150

535

8001

2270

87

995

555

iG

285

615

7770

2270

87

95

555

17

3

il

r

3851

945

77701

2270

87

95

5551

18

110

1580

77701

270j

87

95

555

66

19

i

r

4101

2100

88001

22901

87

995

555

20

4101

1980

8800

3310

87

95

555

21

4410

1810

8800

33101

87

995

555

22

60

1520

8800

3101

87

9951

555

325

13201

800

3101

871

95

555

24

11050

1180

77701

22551

61

9951

555
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SEVENTEENTH
BIENNIAL
REPORT

RIO
GRANDE
NEAR

CREEDS

Location
In
the
Rio
Grande
National
Forest
at

a

highway

Midge
in

about
see

8

T

0

N

R

1

F

a

quarter
of

a

mile
from

Wason
siding
and
3

miles
southeast
of

Creede
Nearest
tributary

Willow
or

Goblin
Creek

enters
a

short
distance

upstream

Records
Available
April
24

1907
to

November
30

1914

Drainage
Area

689
square
miles

topographic
Sheets
and

Forest
Atlas

Gage

An
automatic
recording
gage

It

is

referred
to

the

same
datum
as

the
chain
gage
used
previously

Channel
Practically

permanent

Discharge
Measurements
Made
from
bridge

Winter
Flow

River
frozen

over
during

winter
months

ice

causes
backwater
at

gage

Reservoirs
Daily
monthly
and

annual
discharges

modified

by

storage
in

the
Rio

Grandewaud
Santa
Maria
Reservoirs
30

miles
above Diversions

There
are
no

court
decrees
for
diversions

from

the
Rio
Grande

above
this

station
but
for
diversions
of

39
second

feet
from
tributaries
There

are
no

reservoirs
on

the
river

be

tween
this

station
and

the
one
at

Thirtymile
Bridge
but
a

large

one
is

being
built
on

Clear
Creek
which

enters
between

Accuracy
Good

Co
operation

During
1913

and
1914
this

station
was
main

tained
by

the

State
engineer

in

co
operation
with

the
United

States
Forest
Service

DISCHARGE
iMEASUREMENTS

RIO
GRANDE
AT

WASON
NEAR
CREEDE

Gage
Ht

Discharge

Gage
Ht

Discharge

Date

Hydrographer

Peet

See
Ft

Date

Hydrographer

Feet

See
Ft

1913

1914

Jan

24

Chas
E

Turner

90

lvlch

25

B

S

Clayton
n

014

120

Feb

7

Chas
E

Turner

81

Apr

6

C

O

Crisman

0

67

260

Mch

21

Chas
E

Turner

0

02

111

May

23

C

0

Crisman

3

95

3232

5

May

24

C

0

Crisman

2A0

1456

June

7

R

L

Meeker

3

02

3306

June

19

C

0

Crisman

2

55

1600

June

18

C

C

Hezmalhalch
3

82

3026

July

22

C

0

Crisman

2

00

1170

July

9

0

0

Crisman

2

56

1637

Aug

25

C

0

Crisman

1

25

568

Aug

26

C

0

Crisman

1

30

616

Sept

22

C

0

Crisman

0

60

230

Sept

12

C

0

Crisman

0

92

273

Oct

30

C

0

Crisman

0

90

365

Nov

16

H

D

Amsley

0

39

181

Dec

16

H

D

Amsley

86

Ice
interference

Day

Jan

Feb

Mar

Apr

May

June

July

Aug

Sept

Oct

Nev

Dec

1

660

520

1160

9101

660

342

2

555

410

1110

990

660

342

3

388

365

1470

10701

800

320

4

342

1660

1030

730

320

5

175

365

1660

950

660

388

6

240

435

1380

910

625

410

7

81

7

222

625

1240

990

590

410

8

130

800

1160

950

590

490

9

100

870

1290

950

590

520

10

115

835

1560

1110

590

460

11

122

990

1380

950

590

410

12

162

1160

1240

910

590

410

13

E

222

1340

1200

910

590

410

14

388

1770

1200

870

590

388

15

365

1340

1200

010

590

365

16

365

1470

1200

950

590

342

17

435

1380

1290

950

590

320

18

460

1380

1470

1110

590

300

19

460

1380

1660

1160

MO

280

20

1240

1520

1110

590

240

21

111

365

1200

1380

110

555

240

22

342

1240

1240

1110

590

240

2

1

365

1520

1200

1110

555

240

24

90

342

1950

1110

1030

520

240

25

300

1340

910

950

520

240

26

320

1890

660

950

520

240

27

320

2370

590

870

435

240

28

1

365

2250

660

835

342

260

29

435

2250

870

765

365

280

30

520

2310

870

765

365

300

31

i

1420

695

365

Mean

1

I

328

1250

1220

964

565

333

Run
off

acre
feet

I

19500
769001

72500
59300
347001
19800



Day

Jan

Feb

14ar

Apr

May

June
I

July

Aug

Sept

Oct

Nov
I

Dec

i

i

I

240

5101

4380

15101

40
1

6

510

945

370

2

240

510

4660

1460

1420

395

945

3701

3

I

240

5101

4560

1460

1380

395

1040

345

4

i

240

810

4380

1660

1280

395

1440

320

5

240

570

1760

1240

420

490

320

6

280

X660

3790

1660

1200

395

1020

320

7

280

800

3390

1660

11I0

370

1026

320

8

240

1070

3020

1600

1110

370

995

3001

9

I

205

13801

2560

1600

1030

370

900

280

10

J

i

240

1460

3550

15601

765

370

885

280

11

2201

1420

3790

1510

630

370

820

280

12

2051

1280

3480

4460

730

370

775

300

13

2401

1330

3180

1460

765

370

570

300

14

I

320

1240

2870

1460

765

345

540

280

15

370

1200

2560

1420

730

320

480

240

16

I

i

370

1240

2500

1460

695

320

480

190

17

326

1330

2380

1560

695

300

450

175

18

260

1380

3160

1860

660

570

420

MO

19

280

1380

3710

1920

630

850

420

160

20

I

320

1660

3550

1860

660

945

420

160

21

370

1980

3240

1700

730

1140

420

160

22

1

1

345

2440

3020

1600

7651

1040

480

160

23

370

3160

2620

1510

730

9C0

480

160

24

320

3320

2440

1460

695

1040

450

160

25

li

345

2880

2260

1460

570

1040

420

26

1

450

28201

1980

1420

54C

1040

420

160

t

27

i

395

2880

1700

1460

570

945

395

160

28

3701

2620

1600

1510

600

945

395

160

29

345

2820

1760

1460

695

945

395

175

30

i

395

3160

1510

1420

605

945

395

160

31

i

3556

1460

630

395

Mean

302

1710

3050

1560

844

624

652

236

Run
of

acre
feet

18000110500011810001
960001
519001
372001
40000
14100

STATE
ENGINEER
COLORADO

187

RIO
GRANDE
NEAR
DEL
NORTE

Location
At
highway
bridge
dn

about
see

30

T

40
N

R

i5

E

6

miles
west
of

Del
Norte
a

short
distance
below
the

mouth

of

Wolf
Creek
From

October
11

1SS9
to

November
30

1906
a

station
was

maintained
about
4

miles
below
the

present
station

and
just

above
Los
Pinos
Creek

The
flow
at

the
two
points
is

comparable
if

a

few
small

ditches
are

disregarded

Records
Available
May
16

1908
to

November
30

1914

Drainage
Area

1

400
square

miles

Gage

Automatic
recording

gage

The
gage
is

referred
to

the
same

datum
as

was
the

chain
gage

installed
May
16

1908

Channel
Slightly

shifting
at

sides
from
silt

deposition
at

low
water Discharge

Measurements
Made
from
bridge

Winter
Flow

River
is

frozen
over

during
the

winter

months
Reservoirs
Daily

monthly
and

annual
discharges

modified

by
storage
in

Beaver
Park
Santa
Maria

and
Rio
Grande
Reser

vOirS
Diversions
There

are

court
decrees
for

diversions
of

101

second
feet
from
the
Rio
Grande
between
the
Creede

station
and

Del
Norte

and
for
diversions
of

162
second

feet
from
intervening

tributaries DISCHARGE
MEASUREMENTS
RIO

GRANDE
NEAR
DEL
NORTE

Gage
Ht

Discharge

Gage
Ht

Discharge

Date

Hydrographer

Peet

Sea
Pt

Date

Hydrographer

Peet

See
Ft

1913

1914

Jan

25

Chas
E

Turner

165

Mch

24

11

S

Clayton

0

85

336

Feb

8

Chas
E

Turner

156

Apr

7

C

0

Crisman

1

26

663

May

24

C

0

Crisman

3

12

2963

May

22

C

0

Crisman

4

02

4866

June

21

C

O

Crisman

2

68

2284

June

5

R

I

Meeker

4

20

5383

July

24

C

0

Crisman

1

80

1156

June

19

C

C

Hezmalha16
4

18

4907

Aug

27

C

O

Crisman

1

26

648

July

2

C

O

Crisman

2

41

2012

Sept

23

C

0

Crisman

1

10

523

July

22

C

0

Crisman

2

65

2350

Oct

31

C

0

Crisman

1

11

517

Aug

27

C

0

Crisman

1

59

976

Sept

21

C

0

Crisman

1

74

1223

Oct

28

Meeker
Amsley

1

18

550

Nov

27

H

D

Ansley

0

59

206

Dec

17

n

D

Amsley

182

fee
conditions



Day

Jan

Feb

Mar

Apr

May

June

July

Aug

Sept

Oct

Nov

Dec

l

r

I

1460

2340

1280

720

470

470

525

310

2

300

7780

5

3340

2340
1170

720

470

470

525

310

3

I

330

883C

5

112C

2420

1220

875

498

498

555

190

4

830

55820
1900

1

920

2860

12201

835

470

650

618

290

5

1

1960

1

1060

2770

11701

835

470

585

618

310

6

f

7

j

1760

540

1

1400 16602340
2590

11701170

795 7951

525 555

525 498

618 435

310 310

8

1580

5

11561

1450

3

1660

2420

1060

65011

555

498

435

310

9 10

500

11330

3

1

r

14601 1600f
2020 2180

10601 1170

GIs 650

650 555

498 498

410 350

310 310

11

1270

60

2100

2680

1120

650

585

2090

1

350

310

12

I

410

2500

2500

1060

650

585

555

390

310

13

11

4

555

3140

2260

1020

795

555

585

350

290

14

1

12

795

2950

2020

965

720

525

650

350

290

15

j

460

2

1170
I

2420

2020

020

685

525

650

310

290

16

540

2600

3

1060
2420

2100

965

720

525

618

310

290

17

2300

33310

1400

2500

2100

965

685

498

618

310

310

18

i

1960

8

1

1120

2500

2100

965

685

470

618

310

X310

19

I

1900

8830

6

965

2590

2420

1280

G85

435

618

350

330

20

i

920

2180

24201

1118

685

435

618

350

330

21

C

1

1020

2100

2260

1280

720

410

518

350

330

22

I

10202020
20201

1220

720

410

585

330

330

23

1

875

2590

1950

1220

720

470

585

310

310

24

685

2950

1950

1060

685

4981

585

290

310

25

165

1

685

2950

1600

1020

685

470

585

290

310

26 27

720 Jb5

2770 3800

1280 1120

1020 920

650 613

435 435

555 555

290 2901

310 290

28

1220

3710

1060

875

555

435j

5551

290

290

29

1400

3710

16001

835

498

4101

52511
1

310

290

50

I

1530

3710

1460

835

498

4101

525

310

290

31

3420

1

758

498

525

290

Mean Run
off

acre
feet

974

1

1

36700
2150 144000
211011260001
1070 658001

687 422001
491 29200

31

6211 346001
384 22800

302 18600

2 2 2 3 3

Day

11

Jan

Feb

MMar

Apr

MMay

J

June

JJuly

AAug

Sept

OOc

NNov

II

Dec

I

3300

7780

55200

22090

11760

7730

111001

4460

2

II

330

883C

55820

2020

11830

630

1100

4460

3

I

3300

8830

55820
1900

11830

540

1210

4460

4

11

500

8830

55820

11960

11830

5540

225201

4425

5

585

8880

55090

22090

11760

540

11830

44251

6680

111001

44990

22160

11580

5540

11450

3390

7

630

1330

44300

22160

11300

5500

11330

3390

8

ii

585

11830

44010

22160

11390

4460

11270

60

9

4425

22440

33480

22090

113901
4460

11160

3360

10

460

22820

22980

22020

11040

4460

1100

3330

11

4460

22740

33400

11960

9990

4460

9990

3330

12

425

2520

33560

11
900

780

5500

9935

3330

13

I

4460

22600

33920

119001

8880

6680

8830

3330

14

540

2600

33740

11900

8880

8830

77801

2275

15

I

it

830

22300

33310

1900

8880

7780

6680

2250

16

j

9935

2300

33920

1960

8880

7780

663C

2230

1

17

2275

778C

22300

33650

11900

8830

6680

55851

1192



190

SEVENTEENTH
BIENNIAL

REPORT

RIO
GRANDE
AT

ALAMOSA

Location
At

Concrete
road

bridge
in

Alamosa
one

third

of
a

mile
above
D

R

G

Railroad
bridge
where
station

was

originally
established
in

1894
discontinued
in

1895
and
re

estab

lished
in
1912

The
flow
at

the
two

points
is

comparable
except

for

one
small

ditch
diversion
Records

initiated
by

State
of

Colorado
April
19

1914

Records
Available
Discharge

measurements
and

gage

heights
September
24

1894
to

December
31

1895

Miscellaneous

measurements
1903
and

1910

Daily
discharges
May
15

1912

to

November
30

1914

Drainage
Area

Not
measured

Gage

Chain
Channel
Shifting

sand

Discharge
Measurements
From

Concrete
road

bridge
at

high
water

and
by

wading
at

low
water

Winter
Flow

Ice
cover

forms
during

winter
months

Diversions
Below
all

but
one
of

the
large

diversions
from

the
Rio
Grande

Co
operation

The

records
for

1913
were

secured
by

the

United
States
Reclamation

Service
and

are

published
as

fur

nished
by
the
United
States

Geological
Survey

DISCHARGE
MEASUREMENTS

RIO
GRANDER
AT

ALAMOSA

Gage
Ht

Discharge

Gage
Ht

Discharge

Date

Hydrographer

Feet

Sea
Ft

Date

Hydrographer

Feet
t

See
Ft

1914

May

6

Stannard
Robinson
4

88

63

8

Apr

9

C

O

Crisman

3

71

497

May

8

Stannard
Robinson
4

54

25

8

Apr

20

C

O

Crisman

2

79

180

May

9

Stannard
Robinson
5

07

126

Apr

24

O

Crisman

2

50

109

May

14

Stannard
Robinson
6

06

414

May

I

C

0

Crisman

2

13

54

May

17

Stannard
Robinson
5

22

160

May

20

Crisman
Stannard
3

55

401

May

20

Stannard
Robinson
5

04

117

May

25

Crisman
Stannard
6

15

2179

May

22

Stannard
Robinson
4

64

36

June

22

R

1

Meeker

6

85

2926

Maya
26

Stannard
Robinson
X5

88

303

July

6

C

0

Crisman

3

70

348

May

29

Stannard
Robinson
6

50

576

July

13

C

O

Crisman

298

114

May

31

Stannard
Robinson
6

59

640

Jaly

20

C

O

Crisman

5

30

1449

June

2

Stannard
Robinson
5

33

169

Sept

1

C

O

Crisman

a

3

85

560

fune

6

Stannard
Robinson
5

55

244

Sept

10

C

O

Crisman

3

59

467

June

12

Stannard
Robinson
7

12

981

Oct

5

Meeker
Amsley

5

33

1485

June

13

Stannard
Robinson
7

43

1177

Oct

5

H

D

Amsley

5

43

1595

June

18

Stannard
Robinson
6

69

695

Oct

15

H

D

Amsley

3

56

437

June

20

Stannard
Robinson
6

96

835

Nov

1

Meeker
Amsley

3

34

333

June

23

Stannard
Robinson
6

30

465

Nov

2

Meeker
Amsley

3

27

306

June

26

Stannard
Robinson
5

71

204

Nova
30

Amsley

Meeker

3

09

270

STATE
ENGINEER

COLORADO

191

Gage
Ht

Discharge

Gage
Ht

Discharge

Date

Hydrographer

Feet

See
ht

Date

Hydrograpber

Feet

See
Ft

1913

1914

July

5

Stannard
Robinson
4

44

15

7

Dec

15

M
D

Ameley

108

July

10

Stannard
Robinson
4

36

11

2

Dec

22

II

D

Amsleyy

159

July

26

Stannard
Robinson
4

25

78

Aug

7

Stannard
Robinson
4

25

83

Aug

11

tannard
Robinson
4

11

25

Sept

5

Stannard
Robinson
4

48

22

2

Oct

4

Stannard
Robinson
5

62

225

Oct

6

Stannard
Robinson
6

10

367

Oct

13

Stannard
Robinson
6

30

461

Oct

28

Stannard
Robinson
6

03

361

Ice
interference



SPVEINTPFNTII
BiruNNIAL

REPORT

Discharge
of

Rio
Grande
at

Alamosa
for
1913

Altitude
7

5311
Feet
Above

I

Sea

Level Day

Jan

reb

i

Mar

Apr

May

June

July

Aug

Sept

Oct

Nov

Dec

L

1

330

4401

84

12

6

84

390

635

2

2

I

279

177

58

11

5

132

394

535

685

300

3

156

104

22

10

14

219

4171

4

635

285

1

124

84

221

10

31

242

492

175

5

440

685

285

84

88

2111

9

26

355

529

3150

6

920

380

1500

72

184

21

6

25

390

510

55

7

315

770

360

44

138

20

10

23

390

394

8

i

255

770

37

82

171

6

22

370

334

9

j

2350

220

106

70

171

4

2

374

307

10

105

1920

68

62

16

3

49

448

297

11

1

740

42

99

12

3

431

457

285

U

1

12

44

1010

10

41

43I

470

273

13

f

114

1200

37

4

42

470

268

255

W

13

330

1020

27

4

43

457

265

585

15

14

291

836

20

4

31

457

265

16

270

161

752

20

4

36

457

2731

210

440

285

16

610

1820

951

17

I

440

340

285

138

733

23

4

30

4481

20

2000

18

150

440

270

130

650

24

5

25

4441

270
1

19

190

130

420

110

667

26

5

22

431

2701

20

1

101

815

27

6

21

431

310

21

535

2350

680

49

802

27

6

20

417

3161

22

170

460

2760

41

638

24

6

20

413

313

23

160

585

36

4741

27

6

26

413

310

22

24

160

103

386

33

I

6

22

406

279

25

i

i

203

3161

131

6

231

406

273

26

23

1

i

2401

256

9

19

23

390

2701

150

27

1

951

1961

8

1780

23

386

297

740

28

255

25

398

1431

G

11

35

386

1240

380

29

270

255

363

539

114

5

6

431

367

2621

1340

30

740

I

344

579

84

5

W

59

382

276

990

31

360

685

320

632

12

5i

415

70

2100

Mean

1200

460

685

183

421

23

G

28

384

323

65

Run
off

acre
feet

j

1310

1400

11300
25000

1390

405

1700
23600
19200

Day

j

Jan

Feb

Mar

Apr

May

June

July

Aug

Sept
1

Oct

Nov

Dec

1

I

60

2100

295

1040
i

560

635

320

2

1

60

2400

255

1010

535

685

300

3

I

60

2980

220

1040

510

635

285

4

i

60

175

950

440

685

285

5

j

1

60

3150

160

920

380

1500

285

6

is

55

2930

315

770

360

1310

255

7

55

2550

255

770

360

1100

240

8

50

2350

220

660

320

980

225

9

I

105

1920

190

610

300

920

225

10

I

1

740

1420

160

560

270

710

225

U

1

1100

1100

130

440

255

710

225

12

I

1040

1040

130

360

255

6135

255

13

860

1010

105

285

270

585

270

14

i

860

1100

105

240

380

460

270

15

740

12801

105

210

440

440

285

16

610

1820

951

170

440

340

285

17

510

2000

130

150

440

270

285

11

I

510

2050

190

130

420

225

285

19

210

535

2350

680

140

485

225

270

20

170

460

2760

1340

120

635

210

255

21

160

585

3040

1580

120

740

150

225

22

160

770

2880

1460

120

800

120

225

23

1401

1070

2400

1420

1701

800

150

255

24

110

1780

2930

1310

300

740

195

255

25

90

2150

1650

1240

380

740

270

255

26

E

75

2150

1260

1340

360

740

285

255

27

65

2050

990

1280

360

685

320

255

28

70

2100

650

1200

460

685

320

270

29

65

1660

530

1310

460

685

320

255

90

65

1660

380

1310

460

635

340

255

it

1780

1140

535

340

91ean

1151

850

1940

640

461

512

518

258

Sun
off

acre
feet

2740

52300

1150001
39300
28400
30500
319001
15300



94

SEVENTEENTET
BIENNIAL
REPORT

RIO
GRANDE
NEAR

LOBATOS
i

Location
At
highway

bridge
in

sec

22

T

33
N

R

11

E

10

miles
east
of

Lobatos
and
a

few
miles
above

the
Colorado
New

Mexico
line

17

miles
below

mouth
of

Couejos
River

Records
Available
June
28

1899
to

November
30

1914

Drainage
Area

7

700
square

miles

Gage

Automatic
recording
gage

This
gage
is

referred
to

the
datum
of

the
original
gage

Channel

gash
cut
in

lava
rock

shifting
blanket
of

sand

Discharge
Measurements
Made
from
bridge

Winter
Flow

Ice
causes

backwater
varying

in

amount
dur

ing
the
three
winter

months

Diversions
There

are
court

decrees
for
diversions
from
the

Rio
Grande
of

5

134
second

feet
between
the
Del
Norte

station

and
this

one

There
are

also
decrees
for
diversions
from
the
fol

lowing
tributaries

Minor
tributaries

above
Alamosa
464
sec

ond
feet

Alamosa
and

tributaries
2

116
second

feet

Conejos
ands

tributaries
3

464

second
feet

Culebra
and
tributaries
177
sec

ond
feet

DISCHARGE
MEASUREMENTS
RIO
GRANDE
NEAR
LOBATOS

Gage
Ht

Discharge

Gage
Ht

Discharge

Date

Hydrographer

Feet

See
Ft

Date

Hydrographer

Feet

See

Ft

1913

1914

Jan

26

Chas
E

Turner

230

Mcb

27

B

S

Clayton

2

05

508

Feb

10

Chas
E

Turner

224

Apr

4

C

0

Crisman

2

08

562

Mar

20

Chas
E

Turner

391

May

8

C

0

Crisman

2

17

634

May

16

C

0

Crisman

2

42

904

June

6

R

I

Meeker

5

05

4252

May

31

C

O

Crisman

2

71

1100

June

27

C

0

Crisman

2

86

1285

June

28

C

0

Crisman

1

72

285

July

3

C

0

Crisman

1

68

310

July

28

C

0

Crisman

1

00

69

July

21

C

0

Crisman

3

13

1682

Aug

1

Robert
Follansbee

0

78

40

Aug

31

C

0

Crisman
and

R

Aug

29

C

0

Crisman

0

80

44

I

Meeker

2

58

1031

Sept

29

C

0

Crisman

1

18

114

Sept

22

R

1

Meeker
and
C

Oct

20

F

O

Brien

1

88

481

0

Crisman

2

75

1224

Nov

4

R

1

Meeker
and
H

D

Ansley

2

02

528

Nov

5

R

I

Meeker
and
H

D

Ansley

1

97

489

Nov

11

R

I

Meeker
and
H

D

Ansley

1

59

391

Dee

20

H

D

Ansley

316

Ice
conditions Originally

known
as

Rio
Grande

atCeaicero
Colo

STATE
ENGINEER

COLORADO

195

SOUTH
FORK
Or

RIO
GRANDE
AT

SOUTH
FORK

Location
At

highway
bridge
half
a

mile
west
of

South
Fork

station
in

see

34

T

40

N

R

3

E

No
tributaries
between
the

station
and

the
mouth

and
none

for
several

miles
above

Records
Available
August
9

1910

to

November
30

1914

Also
a

number
of

discharge
measurements

made
in

1909
by

the

United
States
Geological
Survey

Drainage
Area

216
square
miles

Gage

Chain
gage

established
May
12

1912

at

the
site

of

the
original
staff
gage

but
referred
to

a

different
datum

The

original
gage
was

washed
out
by
flood
October
5

1911
and

vas

replaced
by

an

inclined
staff
gage
at

the
railroad

bridge
at

dif

ferent
datum
October
16

1911

This
gage
was
read
until

May

12

1912 Channel
7

Apparently
permanent
at

the
present

location

Discharge
Measurements
Made
from
bridge

Winter
Flow

Ice

causes
backwater
during
the

winter

months
Reservoirs
Daily
and

monthly
discharges

modified
by

stor

age
in

Beaver
Park
Reservoir

Diversions
There

are
court

decrees
for

diversions
of

11

second
feet
from
South
Fork

above
the

station
none

below

DISCHARGE
MEASUREMENTS
SOUTH
FORIt
RIO

GRANDE
AT

SOUTH
FORK

Gage
Ht

Discharge

Gage
Ht

Discharge

Date

Hydrographer

Feet

Sec
Ft

I

Date

Ilydrogmpher

Feet

See
Ft

1913

1914

Jan

25

Chas
E

Turner

31

Apr

7

C

0

Crisman

1

10

190

Feb

8

Chas
E

Turner

33

May

22

C

0

Crisman

2

60

922

Mar

22

Chas
E

Turner

45

I

June

19

C

C

Hesmallralch
2

41

876

4

May

24

C

0

Crisman

2

34

777

July

22

C

O

Crisman

1

13

235

June

20

C

0

Crisman

1

85

487

1

Aug

27

C

O

Crisman

0

83

147

July

23

C

O

Crisman

0

87

121

Sept

13

C

0

Crisman

1

42

330

Aug

26

C

0

Crisman

0

52

53

Oct

6

H

D

Ansley

1

26

295

Sept

24

C

0

Crisman

0

62

66

Nov

27

H

D

Amsley

0

73

80

Nov

1

C

0

Crisman

0

48

51

Dec

17

IL

D

Amsley

34

Ice
conditions



Day

Jan

Feb

Mar

Apr

May

June

I

Avg

I

Sept

Oct

Nov

Nov

L

i

1

1300

1465

1360

205

45

38

110

430

760

2

1200

1410

1050

185

45

30

135

430

850

805

505

1100

1150

800

165

a
38

30

150

460

1290

4

I

470

1100

752

660

165

30

38

228

530

270

p

I

688

805

850

615

572

110

30

45

250

530

4580

fi

f

1200

670

572

800

615

85

25

65

295

530

585

7

247

1120

530

800

572

65

25

65

320

615

670

8

3980

375

615

900

495

55

X30

55

345

4951

405

9

652

1

900

752

530

451

25

55

400

400

10

I

2241

868

70
5

795

572

451

25

55

430

372

11

1

I

850

615

705

800

45

20

55

460

372

11

12

470

405

850

1050

30

25

65

460

345

13

i

430

950

1750

30

30

75

460

3451

375

14

13

400

1150

1810

38

38

75

4301

3451

733

15

14

660

1100

1520

30

45

751

4301

345

585

16

1I

1

900

1000

1460

30

38

75

460

345

405

17

670

1050

615

1250

30

30

65

460

345

1980

185

18

995

545

1200

530

1150

30

30

75

460

345

2560

19

1

1040

1

1410

615

1100

30

30

65

430

345

1380

20

205

391

1300

615

1000

45

30

65

430

400

585

21

31101

225

1360

530

11001

38

30

65

430

400

670

22

1260

j

1410

460

11001

55

38

65

400

400

23

1

585

1260

1300

372

10001

65

551

75

430

400

24

715

670

1100

345

752

150

55

85

460

400

23

25

625

1100

1830

705

185

651

85

460

400

26

230

1

900

615

495

135

551

98

400

345

405

25

625

670

3210

2230

1650

435

1040

435

27

752

900

430

1101

55

98

430

X400

1020

28

435

1

850

850

345

751

45

122

430

345

569

29

505

435

12001

1100

2721

85

451

110

430

345

1590

30

945

505

1460

1150

228

65

45

110

430

345

670

31

850

805

521

1200

65

45

460

545

2360

Mean

1790

945

959

821

885

80

381
I

69

384

403

Run
off

acre
feet

1790

57100
50500
52700

4920

23401

4110236001
24000

514

Day

Jan

Feb

Mar

Apr

May

June

July

Aug

Sept

Oct

Nov

Dec

1

310

585

545

2830

375

1510

925

760

545

2

V5

545

625

3610

320

1320

850

805

505

3

347

545

625

4090

295

1290

778

805

470

4

405

545

545

43301

270

1230

688

805

470

5

405

545

545

4580

270

1200

670

1200

470

6

435

569

585

4440

247

1120

625

1910

491

7

405

670

545

3980

375

995

585

1630

470

8

405

805

652

3390

405

975

585

1430

423

9

405

805

868

2790

320

850

505

1280

405

10

470

850

1590

2200

285

865

505

1150

375

11

470

760

2360

1610

247

805

435

1020

375

12

470

670

2500

1280

270

715

435

895

375

13

470

670

2400

1430

247

625

470

733

435

14

470

652

2200

1490

225

505

585

670

435

15

470

585

2100

1670

197

405

805

670

435

16

470

569

1790

1980

185

347

995

545

435

17

505

609

1550

2560

197

310

1040

470

435

18

585

715

1380

2970

205

270

945

405

435

19

625

585

1320

31101

225

247

945

375

435

20

670

585

1260

3320

609

270

895

347

435

21

625

585

1260

3390

1550

261

1150

331

405

22

715

670

1430

3580

1810

295

1200

320

375

23

625

760

1830

3460

1790

295

1130

310

390

24

625

760

2420

2900

1730

305

1060

331

405

25

625

670

3210

2230

1650

435

1040

435

435

26

585

670

2870

1750

1590

545

1020

505

435

27

585

715

2740

1320

1670

569

975

505

435

23

535

625

2660

995

1590

733

945

505

375

29

609

545

2360

670

1670

850

805

521

375

30

625

545

2360

470

1790

945

805

545

375

31

600

2420

1790

995

545

Mean

514

647

1660

2610

787

710

817

734

429

Run
off
acre

feet

316001

3850011020001155000
48400
43700
486001
45100j
25500



Day

Jan

Feb

Mar

Apr

May

June
I

July

Aug

Sept

Oct

Nov

Dec

1

35

35

40

80

r

30e

840

fi5

58

50

120

65

80

2

351

35

40

100

285

920

230

50

65

100

65

72

3

i

35

35

401

150

350

8401

200

50

72

170

80

80

4

35

35

45

170

445

765

200

65

80

170

80

120

5

35

35

45

190

305

840

170

50

120

145

58

120

6

30

35

45

210

395

695

1701

50

120

120

65

120

7

30

35

40

250

445

730

1451

65

80

100

65

120

8

301

33

40

250

695

1101

50

80

90

65

110

9

30

35

40

270

395

6251

1201

651

65

100

65

100

0

30

35

40

300

4451

60511

1201

50

80

801

58

100

11

30

401

40

300

340

765

11011I

801

80

801

501

80

12

3011

40

401

300

X765

8251

100f

X100

90

801

65

80

13

301

40

40

305

695

5001

291

80

80

801

80

14

301

40

35

372

625

4451

72

110

65

100

801

15

301

45

35

472

4451

4721

100

50

65

001

651

2581

6

16

301

4b

35

530

500

4721

65

40

65

1001

381

444

1

17

301

45

35

3501

730

500

SD

401

50

901

501

1020

2

18

3Q

45

40

285

625

4451

120

401

50

801

651

330

1

19

301

401

40

248

695

500

100

451

50

80j

651

110

1

20

30

40

401

350

560

500

158

40

45

801

581

238

21

30

35

451

3721

625

5001

100

65

40

801

65

13555

22

30

35

431

3051

500

4451

1201

100

50

SO

65

551

23

30

35

45

263

695

395

120

65

170

72

801

24

30

40

45

285

802

328

100

65

1

132

80

65

25

31

40

40

215

765

285

65

72

100

65

651

26

351

45

40

230

695

305

65

80

80

80

80

27

35

40

401

248

8401

305

65

50

80

50

1201

28

351

401

328

920

305

58

50

65

58

120

20

35

451 501

420

765

625

58

45

801

50

100

30

331

530

840

265

50

50

901

65

65
1

31

351

70

840

65

50

72

Mean

31

8

38

5

42

6

280

600

5541

116

59

781

90

70

96

Run
off

acre
feet

1960

2140

2620

17200
36900
33000

7130

3630

46401

55301

4160

2331

Day

JJam

Feb

MMar

Apr

MMay

J

June

July

AAug

SSept

OOct

NNova
DDec

1

1105

222

11200

4415

1135

122

1148

1110

2

1105

2222

II120

3350

1162

1110

1162

990

3

1

1118

2206

11160

3370

1192

990

9920

990

4

1145

1175

11120

415

1162

990

7770

881

5

11

2221

2206

4415

3370

1130
tt

110

3390

000

6

2222

2240

9920

2291

1135

1122

2291

1110

7

I

II

11

190

2295

8860

291

1148

1110

2255

1110

8

145

XX375

6680

2273

1148

1110

2255

1110

0

1190

44901

6620

291

1162

11351

2222

1122

10

II

160

5540

8800

5515

1162

110

1192

11101

11

1601

55151

9920

3370

1122

990

1192

1110

12

1145

5401

0090

370

1110

1177

2207

1110

13

1145

540

00901

310

122

291

177

1110

14

1175

4901

110601

810

990

177

1162

1110

15

II

190

6655

11060

330

1110

1110

1135

772

16

111

22581

66551

11060

4415

1110

100

135

663

17

11

2206

4444

11060

2255

1122

2207

110

555

18

1175

4490

11020

2291

1100

1192

110

663

19

5565

9955

3330

1110

1162

1100

555

20

2222

6655

11090

3350

1110

1192

1100

447

21

2240

6655

8860

255

1135

2238

110

555

22

11

2240

6655

650

2207

1162

1192

13555

23

I

I

2240

820

6680

1192

1148

1177

1135

5551

24

190

1

1

620

1192

1135

1177

1135

5551

1
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r

yr

00

SEVENTEENTH
DIE

VIAL
REPORT

STATE
ENGINEER

COLORADO

201

SAGUACHE
CREEK
NEAR
SAGUACHE

Diversions
There

are
court

decrees
for

diversion
of

3

476

Ir

Location
At
Ward
s

Ranch
below
the
dam

site
of

the
Stark

see
ond

feet
from
Gone
os

River
all

but
06

second
feet
being
di

J

g

Hagadorn
Irrigation
Co

9

miles
above

Saguache
Ford

Creek

erted
below
the

present
station

the
nearest

important
tributary
enters

some
distance

below

Reservoirs
I

reservoirs

have
been

constructed
on

the

tt4t
7

1910
t0

September
30

1912

b20

ColleJos
above

this
station

y

June
1

to

November

DISCHARGE
AIEASURE10
ENTS

CONnJOS
RIVER

NEAR
MOGOTE

i

1914

Drainage
Area

595
square
miles

Ht

Discharge

Gage

Gage

An
alltOmatiC
recording
gage

Date

Hydrographer
Gage Feet

See
Ft

Ht

Date

Hydrographer
Feet

Discharge See
Ft

n

Channel
Shifting

1913

1914

h

e

Dischar5
g

Measurements
Made
from
footbridge
during
g

Jan

26

Chas
E

Turner

46

Mch

27

B

S

Clayton

2

08

125

high
water
and
by

wading
at

ordinary
Stages

Feb

10

Chas
E

Turner

4

C

O

Crisman

2

40

195

Winter
flow

Ice

causes
backwater
during
the

winter

20

months

Mch

Chas
E

Turner

51

May

8

C

0

Crisman

3

02

524

Diversions
There
are

court
decrees
for

diversions
of

46

May

16

C

0

Crisman

3A8

935

June

6

R

I

Meeker
and

C

second
feet
from
Sagnache
Creek

above
the

station
and

365
see

May

31

C

0

Crisman

4

30

1603

0

Crisman

4

25

1631

4

i1

Ond
feet
below

Co
operation

Records
through
interest
of

Water
Commis

June

28

C

0

Crisman

July

28

C

0

Crisman

3

09

550

2

00

113

June

27

C

0

Crisman

3

30

July

3

C

0

Crisman

3a0

771 612

sinner

Aug

29

C

O

Crisman

1

75

69

July

21

C

0

Crisman

2

80

315

j

DISCHARGE
MEASUREMENTS

SAGUACHE
CREEK
AT

WARDS
RANCH

Sept

29

C

O

Crisman

1

90

92

Aug

31

C

0

Crisman
and

R

Gage
Ht

Discharge

Oct

20

C

0

Crisman

1

92

97

I

Meeker

2

70

384

Date

Hydrographer

Peet

See
Ft

i

Oct

3

R

I

Meeker

2

50

297

I

1914

Nov

24

H

D

Amsley

1

55

49

1

s

June

2

R

I

Meeker

3

50

521

Dec

21

I3

D

Amsley

32

25

R

I

M

k

June

eeer

1

52

156

I

Ice
conditions

Aug

6

R

I

Meeker

1

35

133

Sept

7

C

O

Crisman

0

98

68

Oct

18

R

I

Meeker
and

H

D

Amsley

0

83

46

h

s

I

Oct

18

H

D

Amsley
and
R

1

Meeker

0

83

47

Nov

17

H

D

Amsley

0

72

31

k

Dec

18

M
D

Amsley

18

6

i

Ice
conditions

Y

II

Iff1

CONEJOS
RIVER
NEAR
AIOGOTE

Location
At
highway
bridge
near

Mogote
From
Septem

her
1

1899
to

March
31

1900
and

from
April
17

1903
to

Octo

x

her
31

1905
a

station
was
maintained

about
4

miles
above

Mo

gote

From
March
21

1907
to

October
5

1911

a

station
was

Ranch
8

Mogote

maintained
at

Jacob
s

miles
above

Records
Available
January
1

1912
to

November
30

1914

Drainage
Area

282
square
miles

Gage

Chain
Channel
Apparently

permanent
at

present
location

j

Discharge
Measurement
Made
from
bridge

Winter
Flow

Ice

causes
backwater
during
the

winter

months

r

i

r



202

SIPVIENTLENTH
L

IENNIAL
REPORT

Discharge
of

Saguache
Creek
at

Saguache
for
1914

Drainage
Area
595

Square
Miles

Altitude
7

800
Feet
Above

Sea
Level

Day

Jan

Feb

Mar

Apr

I

May
I

June

July

Aug

I

Sept

Oct

I

Nov

Dec

1

1

r

500

85

198

851

57

37

2

l

80

I

534

it

2

104

78

57

44

310

13001

430

501

524

80

1551

71

57

44

4011

50

90

230

503

147

164

71

57

37

5

50

401

1

453

I

147

147

71

57

501

50

6

30

L

1

403

45

122

78

57

37

7

35
1

70

363

25

135

G7

50

37

55

S

430

Il

1

316

70

147

57

50

37

7

g

45

55

1

297

485

107

571

501

31

160

30

8

i

451

1

120

485

1060

160

10

1

2287

107
I

57

57

311

120

11

1110

j

78

107

02

57

50

37

12

I

260

92

71

50

44

70

13

11

I

1

280j

60

85

501

501

37

701
1

60

145

L

260
1

85

64

44

15

260

85

57

501

37

45

16

1151

705

1

260

210

85

571

501

31

17

260

85

57

50

311

1

260

278

85

57

501

25

855

19

1

80

1

260

297

92

57

501

25

290

575

575

130

1151

60

130

70

15

1

20

451

50

260

X430

1001

50

441

25

115

21

16

1

i

2511

45

107

57

441

740

145

701

50

130

206

147

57

57

50

230

1110

740

130

50

1301

90

18

40

23

55

145

198

670

1151

50

501

130

70

24

19

r

40

181

50

851

501

641

115

701

25

1

70

i

155

20

851

501

571

192

1100

26

1751

001

155

115

851

57

501

45

40

27

210

1

1221

155

85
1

57

441

50

28

1

loci

145

92

571

44

700

GO

29

60

1

I

02

45

92

55

44

12001

5151

30

90

85

36

921

57

441

40i

1

31

144011

545

210

80

02
1

43
1

25

Mean

45

50

2781

177a

1100

601

51

36

35

109001
6760

35901

3140

14301

Run
off

acre
feet

165001

8

45

50

42

STATE
ENGIN

Discharge
of

Conejos
Ri

Drainage
Area
282

Square
Mi

Sea

R

COLORADO

2O3

r

near
Mogote
for
1913

s

Altitude
8

300
Feet
Above

evel

Day

Jan

Feb

Mara
Apr

May

Oct

Nov

Dec

1

451

48

90

458

1300

7

430
50

1

60

80

70

2

45

451

48

90

310

13001

430

501

42

80

25

3

50

4011

50

90

230

1290

430

49

42

90

30

4

50

401

50

100

250

1240

405

351

50

210

30

o

45

4C

55

100

330

1240

330
35

1

70

270

25

61

45

401

55

100

430

11101

290

70

70

192

22

7

40

45

55

110

485

3020

250

50

70

160

30

8

40

451

55

120

485

1060

160

80

145

35

9

40

451

00

120

1110

230

60

80

175

60

50

458

70

160

70

11

40

45i

60

115

605

895

230
701

1

60

145

70

12

40

45

60

1151

705

778

210

14511

90

130

701

13

40

451

55

210

705

855

145

130

80

115

70

14

I

40

451

55

290

575

575

130

1151

60

130

70

15

1

40

451

50

330

X430

7781

130

1021

601

115

70

16

1

40

45

50

310

638

740

145

701

50

130

70

17

40

45

50

230

1110

740

130

60

50

1301

90

18

40

451

55

145

1110

670

115
60

1

42

130

70

19

r

40

45

50

130

1200

545

115

701

42

80

70

20

40

45

51

192

1100

545

1751

001

42

115

70

21

45

40

50

210

11101

638

210

801

42

90

50

22

145

700

GO

80

60

3

45

401

55

70

12001

5151

192

90

80

36

24

45

40i

55

251

144011

545

210

80

80

90

25

25

451

45

50

301

16401

575

1451

70

801

90

35

8

45

50

42

1840

638

1151

60

90

90

70

27
451

i

45

60

80

1840

705

70

42

70

90

70

28

x

45

45

65

160

1640

638

60

601

701

80

42

29

451

70

192

1290

485

60

42

80

80

50

30

45

75

430

14401

45S

701

60

301

90

50

31

45

80

1390

501

50

70

43

44

56

150

910

818

197

67

G5

120

53
Run
Off

acre

feet

1

2640

2440

3440

8030

56000
48700

12100

4120

3870

7380

3150



Day

JJana
FFeb

22Mar

AApra
MMay

June

JJuly

Aug

SSepta

OOct

NNov

DDec

2220

3300

1170

1125

2

1155

3320

222201

339

2260

2280

1

170

1125

3

2200

2280

220201

5560

280

2220

2280

1125

4

2240

2280

22340

7720

3345

1185

6620

1125

5

3320

300

117801

6685

3395

1170

4420

1125

6

3320

3300

11500

6620

370

1155

3345

1121

7

i

i

3320

3370

115001

5500

3345

140

3300

1121

8

775

2280

4420

8840

4445

3300

1125

2260

1112

9

775

2220

6650

7720

3395

3320

1125

2260

100

10

882

2200

8840

11040

3370

3300

140

2220

775

11

1112

2200

8840

11720

4420

300

112

2220

775

12

125

1170

9960

11900

4445

240

1155

1185

775

13

1100

170

11000

22020

5500

1185

4420

2220

75

14

1155

2220

8880

11840

5590

1185

445

1185

75

15

1112

320

840

11600

5500

1155

5530

1170

662

16

1185

395

760

11840

4445

1170

800

1155

552

17

1140

3300

7720

11550

4445

1185

5590

1155

552

18

1170

2260

840

11500

4470

2220

5500

1140

445

19

1140

2280

8840

1390

6620

2220

4445

1125

45

20

140

3395

9960

11500

500

2260

3395

1125

445

21

1125

445

11140

11190

4445

3300

3345

1185

445

22

1100

4470

1440

1000

420

345

3300

1185

445

23

1112

3370

11780

8880

3370

370

3300

1155

445

24

I

1125

3320

1550

8840

3395

2260

2260

155

4451

25

1112

3370

1240

6685

3320

260

220

1155

445

26

140

4445

11140

6685

345

4445

2220

2220

445

27

1140

3370

11190

6685

4420

590

1185

1185

445

28

1140

3345

11390

6620

3345

5500

1170

1185

52



206

SEVENTEENTH
BIENNIAL
REPORT

SAN
JUAN
RIVER
AT

PAGOSA
SPRINGS

Location
At

Pagosa
Springs
in

sec

13

T

35

N

R

2

W

New
Mexico

principal
meridian

Nearest
tributary
is

a

stream

that
enters

from
the

north
a

mile
below

Records
Available
January
24

1911
to

November
14

1914

Drainage
Area

287
square

miles

Gager
Vertical

staff

The
gage

was
originally

located
at

a

highway
bridge
above
Pagosa
Springs
On

March
7

1911
the

gage
was

moved
half
a

mile
downstream
It
was

washed
out
by
a

flood
October
5

1911
and
a

new
gage
installed

November
23
at

the

present
site

The
relation

between
datums
of

the
different

gages

is

not
known Channel

Apparently
permanent

Discharge
Measurements
Made
from
near
by

bridge
during

high
water
and
by

wading
at

ordinary
stages

Winter
Flow

Ice
causes
backwater
at

this
station
for

short

periods
Diversions
Small
irrigation
ditches
divert
water

above
the

station
Between

sec

17

T

37
N

P

1

E

and
sec

28

T

36
N

R

2

W

there
are
seven
flitches

averaging
2

feet
wide
on

top

11
2

feet
on

bottom
and

11
2

feet
deep

There
are

court
decrees
for

diversions
of

20

second
feet

above
the
station

and
175

Second
feet

from
tributaries

entering
above

Accuracy
Conditions
are

favorable
for
fairly

accurate
re

sults
the
estimates
are

considered
reliable

Co
operation

Station
is

maintained
by

the
United
States

Geological
Survey
in

co
operation
with

the
United

States
Forest

Service

Records
furnished
by

the

United
States

Geological

Survey DISCHARGE
MEASUREMENTS
ON

SAN
JUAN
RIVER
AT

PAGOSA
SPRINGS

Gage
Ht

Discharge

Gage
Ht

Discharges

Date

Hydrographer

Feet

See
Ft

Date

Hydrographer

Feet

See

Ft

1913

1014

May

15

F

O

Brien

3

03

029

May

29

R

S

Watrous

5

70

1790

July

15

F

O
Brien

1

80

174

Aug

18

R

S

Watrous

1

67

155

Nov

6

F

O

Brien

1

40

103

SAN
JUAN

RIVER
AT

ARBOLES

Location
At
Arboles
Colo

a

quarter
of

a

mile
above

the

mouth
of

Piedra
River

near
the

center
of

T

32

N

R

5

Ar

Records
Available
1895
to

1899

August
21

1910

to

November
30

1914

Drainage
Area

1

394
square
miles

Gage

Chain
gage

Channel
Probably

permanent

Discharge
Measurements
Made
from

car
and
cable
and
by

wading
Winter
Flow

Severe
ice

effect

STATE
ENGINEER

COLORADO

2Q7

Diversions
There
are
court

decrees
for
the
diversion
of

23

second
feet

between
Arboles

and
the

station
at

Pagosa
Springs

and
61

second
feet
from
intervening
tributaries

FIood
Discharge
Two

severe
floods
have

occurred
on

the

San
Juan
since
the

station
has
been

maintained
The

maximum

stage
of

the
flood

September
6

1

909

although
very

high

was

less
than
that
of

October
1

1911
when

the
river
rose
17

feet

with
a

maximum
discharge

of

about
40
000
second
feet

Co
operation

Station
maintained

in

co
operation

with
the

State
Engineer
of

New
Mexico

and
the
United
States

Geological

Survey
in

1913

During
1914

station
maintained
by

the

State

Engineer
of

New
Mexico

and
the
United

States
Geological
Survey

by
whom

records
were

furnished

DISCHARGE
AT

EA917REMENTS
ON

SAN
JUAN
RIVER
AT

ARBOLES

Gage
Ht

Discharge

Gage
Ht

Discharge

Date

Hydrographer

Feet

Bec
Ft

Date

Hydrographer

Feet

See
Ft

1913

1914

Jan

23

C

J

Emerson

1

43

98

4

1

Jan

26

Emerson
Watrous

1

10

150

Feb

17

Frank
O

Brien

1

57

112

Feb

27

R

S

Watrous

0

81

298

Apr

I

Frank
O

Brien

2

22

1150

Apr

14

R

S

watrous

2

34

1310

May

13

Frank
O

Brien

3

54

2400

Apr

24

It

S

Watrous

2

52

1460

Apr

25

Frank
O
Brien

1

73

799

May

30

R

S

Watrous

4

33

3420

July

16

Frank
O

Brien

0

82

284

May

31

R

S

Watrops

4

9D

4440

Aug

2

Frank
O

Brien

0742

169

June

11

R

S

Watrous

3

75

2740

Aug

23

Frank
O
Brien

0

49

ISO

Aug

16

R

S

Watrous

0

90

277

Oct

1

Frank
O

Brien

0

67

244

Sept

27

R

S

Watrous

1

10

376

Nov

6

Frank
O

Brien

0

35

160

Nov

1

R

S

Watrous

1

29

475

Nov

14

Frank
O

Brien

0

60

185

Dec

18

C

J

Emerson

0

59

194

Ice
conditions

NAVAJO
RIVER
AT

EDITH

Location
Six

miles
northeast
of

Lumberton
N

Mex

at

highway
bridge
on

road
from
Lumberton
to

Edith
one

fourth
mile

east
of

Edith
short
distance

north
of

the
New
Mexico

Colorado

State
line
near

southwestern
corner
of

T

33

N

R

I

E

about
5

miles
southwest
and

downstream
from
the

confluence
of

Navajo

and
Little

Navajo
rivers

A
small

tributary
from
the

north
enters

Navajo
River

about
one

fourth
mile
below
the

station

Records
Available

September
21

1912

to

November
30

1

914
Drainage
Area

Not
measured

Gage

Vertical
staff

Channel
Permanent
at

low
stages

but
shifting

during
high

Discharge
Measurements
At
low

stages
made
by
wading
at

high
stages

made
from
bridge

Winter
Flow

Greatly
affected

by
ice
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SEVENTEENTH
BIENNIAL

REPORT

Diversions
Considerable

water
is

diverted
aboNre

this
sta

tion
for
irrigation Accuracy

Estimates
of

daily
discharge

considered
good

Co
operation

Station
Diai
stained

by
the
United

States
Geo

logical
Survey
in

co

operatioD
with

the
State
Engineer
of

New

Mexico

Records
furnished
by

the

United
States
Geological

Survey

Dec

DISCILARGE
MEASI
PrMENTS
ON

NAVAJO
RIVER
A7

EDITH

Gage
Ht

Discharge

Gage
Ht

Discharge

Date

Hydrographer

Feet

See
Ft

Date

Hydrographer

Feet

See

Ft

1913

166

1914

Jan

24

C

J

Emerson

2

92

34

5

Jan

28

R

S

Watrous

2

98

36

0

Feb

18

F

O

Brien

2

61

25

9

Feb

28

R

S

Watrous

2

40

35

0

Mar

14

F

O

Brien

1

48

27

9

Apr

13

R

S

Watrous

2

73

403

Apr

3

F

O

Brien

3

62

134

Apr

26

R

S

Watrous

2

95

449

Apr

24

F

O
Brien

2

66

255

May

28

R

S

tvatrous

3

19

595

May

16

F

O

Brien

2

78

287

July

22

R

S

Watrous

2

20

175

June

11

F

O

Brien

2

75

288

Sept

27

R

S

Watrous

1

79

90

5

July
14

F

O

Brien

1

90

73

Oct

31

R

S

Watrous

1

96

108

Aug

3

F

O

Brien

1

70

47

6

Aug

29

F

O

Brien

1

64

37

8

655

Sept

30

F

O

Brien

1

70

44

9

107

Nov

4

F

O
Brien

1

70

44

2

107

Nov

15

F

O

Brien

1

71

48

6

Dec

19

C

J

Emerson

2

25

41

2

Ice
conditions

325

Day

Jan

Feb

Mar

Apr

May

June

July

Aug

Sept

Oct

Nov

Dec

I

965

1510

495

1201

96

166

96

875

1540

455

1071

96

185

1081

3

655

15W

420

1071

37

420

120

4

655

1480

385

107

107

455

107

5

1420

325

96

120

376

107

6

t

785

12601

325

96

120

298

107

7

920

1110

325

96

250

248

107

8

965

1080

298

96

225

326

1071

9

875

1640

325

061

248

205

107

10

I

1010

1110

325

96

166

185

107

11

I

11601

1260

298

96

134

SSb

107

12

1310

1040

272

120

149

185

107

13

1

13601

920

238

298

I11

185

107

14

1

110

8751

205

166

120

185

134

15

L

920

9421

205

134

107

185

127

16

920

1010

205

107

107

166

120

17

i

L

1060

8751

205

114

107

166

114

13

1

1160

875

185

12C

96

149

114

19

j

1260

1010

166

120

87

142

12C

20

i

C

1060

9201

196

107

87

134

149

21

1060

8301

226

107

92

134

134

23

1010

785

226

205

96

134

1201

23

i

1310

740

226

134

205

134

1201

24

I

420

1540

740

185

127

134

120

25

385

15101

655

166

120

166

134

1341

26

t

42C

1480

655

140

120

134

127

107

27

1

1

600

1720

615

149

107

134

120

107

23

785

1660

695

149

96

142

120

107

29

920

1660

635r

134

96

149

107

84

30

920

1600

575

134

96

149

96

84

31

1480

120

96

I

96

F636
1150

991

249

119

136

187

113

Run
off

acre
feet

i

8830

707001

59000
15300

7320

8090

115001

6720



Day

Jan

I

Feb

Mar
I

Apr

I

May
I

June

July
I

Aug

I

Sept

I I

Oct

Nov

Dec

1

1120

1

I

hoe

29101

C55

340

2981

149

195

2

15401

11660

2

I

615

3180

In

315

2721

149

185

1470

1

3

2060

5532

167

1

1

615

2550

575

285

2481

92C

1851

2280

5

4

105

13001

2245

2213

615

2310

595

285

2051

2550

1761

152

5821

1

5

204

6

1

it

605

2070

615

260

205

1210

166

185

i

6

1

1401

2600

1

695

740

1790

635

248

225

875

158

1401

I

7

I

I

1700

4

655

785

1560

595

237

248

740

158

1740

1

g

L

2051

332

1

595

10001

1210

575

226

272

615

146

9

1621

140

495

1420

1010

5351

231

226

575

134

1351

10

13

2220

1

495

1510

1210

515

237

272

495

127

14

1

11

19901

11740

1

5351

1fi00

1060

515

216

272

440

127

1000

1

12

I

2481

141

2

5151

1480

20001

495

195

325

385

127

1680

3

13

159

2191

1180

1

495

1660

2000

475

1761

370

3551

127

130

235

1

14

180

5751

1420

20001
1

4201

1581

42011

312

120

15

69511660
20001

4021

1491

4201

298

16

C

8301

1420

19301

385

1471

3851

3721
1

17

1j

605

1390

1660

402

1451

3551

2601

18

575

1360

17901

5151

1421

325

255

19

680

13101

17201

565
I

1421

325

248

20

r18

1480

1GG01
j

615

1421

3251

205

21

920

16601

1510

555

1491

325

205

22

963

20001

13601

515

495

298

385

23

965

23101

1210

4201

330

2931

355

24

1

740

21601

1160

3551

11111

2851

312

25

r

1

1

74G

20
10

1010

3701

1401

248

290

26

710

1800

9201

350

5351

226

272

27

6851

1930

8751
i

325
I

495j

195

2721

28

1

655

1720

310

3551

4201
1

166

260

29

I

I

015

1366

7401

420

355

149

237

30

6151

2000

6951

370

3271

134

2161

31

24001

1

355
1

2981

205

Mesh

1

677

1460

1G

C

487

l58

277

462

153

89800
96400
29900
x

159001
165001
28400

Run
off

acre
feet

33500

4220

STATE
1

NGINb
ER

COLORADO

211

Discharge
of

Stn
Juan
River
at

Arboles
for
1913

Drainage
Area
1

399

Sy
m

I

e

Miles

Altitude
6

001
Feet
Above

Sea
Level

2 2 2 2 2 2 2 3 3 R

Day

JJan

FFeb

MMar

Apr

MMay
J

June

JJuly

AAug

II

Sept

OOct

II

Nov

DDec

1

1120

115101

115901

22960

9984

15911

1116

2041

1146

1169

1

120

115401

11660

2226G

6651

169

1130

219

1152

185

3

11301

11470

11300

22060

5532

167

1120

9041

1169

169

4

11301

88881

22060

22280

5542

1391

1105

13001

2245

2213

5

11301

9952

11610

11970

4471

137

1152

5821

1196

2204

6

1130

22620

11590

22020

44M

137

5576

5151

1177

1185

7

11401

2600

11840

22020

4450

137

2213

4501

1164

130

9

11401

IIIIO

1250

11700

44011

124

22251

3441

1164

1120

1

10

11801

1320

11740

11700

44881

1371

22051

332

1155

1120

11

2401

1410i

11740

11810

44351

2225

305

11621

140

12

11

280

1680

22100

11720

2971

3741

2268

2791

11351

120

13

2220

11910

22300

11630

22581

374

1146

248

11411

1120

14

1160

119901

11740

11630

22651

141

2205

279

2229

130

15

d

1140

1000

11480

11560

22481

141

2208

1190

1130

16

1160

22140

11560

11680

33161

1411

1159

2191

1180

1160

17

2200

11610

1630

1

1660

44601

185

1130

235

1172

180



Day

Jana

Feb

Mar

Apr

May

June

July

Aug

Sept

Oct

Nov

Dec

1

291

1060I

1200

331

6030

1150

488

756

422

456

45

2

i

I

314

1000

12001

4980

1150

461

432

376

432

45

8

432

960

1220

4510

1330

516

398

868

384

4

a

362

1200

12301

253

3870

1360

576

398

5220

384

45

5

277

1410

150

1340

3190

1790

576

398

3440

362

45

G

267

1340

1430

2860

1560

483

393

1320

342

45

7

178

1380

1380

2560

1260

522

402

1020

342

545

8

224

3221

286

84

35

36

72

43

45

8

I

1781

1200

1900

2380

1110

510

306

852

312

0

I

342

1270

2620

2380

1010

540

346

707

321

45

10

570

1300

2500

2800

1060

467

402

642

321

40

11

5401

1480

2860

2860

1000

461

305

576

3211

140

12

3841

1480

2800

3440

976

4271

333

516

302

40

13

i

4561

1270

3860

3360

882

358

742

461

302

40

14

570

1430

2780

3260

960

317

1150

422

274

40

15

iI

1080

1660

3100

3090

868

2991

1650

376

45

40

1G

1380

1680

3030

3300

Sf0

270

1490

3581

250

40

18

32

52

45

40

r

13401340

1680

2200

3610

763

306

1270

3581

2191

40

18

1500

1560
c

2540

2930

875

284

1200

358

219

40

19

1480

1590

2420

2860

1240

270

822

346

2191

f40

20

1040

1660

2720
3000

1290

270

800

337

205

40

21

1160

1590

3100

2730

1190270

55

060

358

219

40

22

602

1720
3410

2430

928

1760

1010
1330

234

40

23

735

1780

4260

2190

756

1320

5761

1330

241

40

24

I

830

1480

4590

1990

687

778

516

714

219

40

25

845

1480

3650

1790

830

534

483

583

2111

40

26

845

1520

3300

1640

770

976

446

534

211

40

27

882

1380

3470

1280

822

516

516

478

200

40

28

882

1320

3030

1100

749

976

528

451

180

40

29

905

1160

3230

1160

648

680

384

451

180

40

30

35

0

30

0

960

1230

3610

1230

728

875

333

X436

160

41

6

31

2150

1670

16100

4210

494

882

24601

1

467

2710

2560

Mean

140

190

7261

1410

2G80

2530

1000

580

G59

853

278

Run
off
acre

feet

8610

10600
446CO
83900
165000
168000

61500
35700
39200

52400
16500

Day

Jan

Feb

Mar

Apr

May

June

July

Aug

Sept

Oct

Nov

Dec

1

1601

331

348

152

46

32

45

40

45

2

140L

313

368

135

46

32

44

40

45

8

135

265

328

129

43

32

184

44

45

4

130

253

331

135

41

34

184

48

45

5

150

262

316

114

43

66

145

45

45

G

200

283

298

102

43

43

37

43

45

7

253

331

286

87

41

36

82

43

545

8

224

3221

286

84

35

36

72

43

45

9

170

328

286

77

36

48

67

43

45

10

238

335

271

102

35

40

64

43

45

11

328

c

341

292

91

34

38

58

43

40

12

316

344

268

80

41

48

57

43

140

13

I

344

358

216

73

122

41

58

45

40

14

407

3441

235

67

53

3S

55

45

40

15

427

331

2G8

66

46

36

55

45

40

16

424

322

238

66

43

34

55

45

40

17

394

31

21G

G1

43

32

55

45

40

18

32

52

45

40

19

328

328

263

60

532

32

49

45

40

20

328

304

241

67

48

32

45

45

40

21

328

292

216

77

50

32

45

52

f40

22

301

236

200

87

61

44

45

50

40

23

280

325

200

108

55

48

45

48

40

24

233

348

20G

116

48

48

45

45

40

25

198

331

189

97

43

55

43

53

40

26

222

368

184

87

38

52

43

52

40

27

235

401

170

77

38

48

42

48

40

28

1

271

391

162

67

36

45

40

48

40

29

298

r

368

235

55

35

52

40

45

40

30

313

364

173

52

36

53

40

45

40

31

314

50

37

40

40

Mean

35

0

30

0

60

0

271

328

2511

86

5

45

9

41

3

63

9

45

5

41

6

tun
off

acre
feet

2150

1670

3690

16100

20200114900
53201

2820

24601

3930
2710

2560

Unless
otherwise

noted
all

discharees
am
in

enh
c

fPt

a

aa

1

waf

d

ea

r

a6
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SEVENTEENTH
BIENNIAL

REPORT

Discharge
of

NavajoiRiver
at

Edith
for
1914

Altitude
7

100
Feet
Above
Sea
Level

Day

i

Jan

j

Reba

Mar
i

Apr

May

June

July

Avg

Sept

Oct

Nov

Dec

L

40

198

293

1120

1

82

95

2

40

195

304

1010

82

91

3

40

244

286

3551

2581

91

i

4

40

282

286

1

792

535

91

5E

401

324

324

7411

332

85

6

601

389

332

685

11

230

82

7

80

332

344

045

162

83

8

li

I

1001

350

I

398

I

505

145

831

9

120

340

430

380

1

621

741

10

140

360

577

4251

1

138

61

it

1

160

380

5111

6051

142

561

1

121

I80

400

5421

1

645

1

135

591

13

200

420

613

605

1231

59

i

141

1

230

416

577

X570

03

59

15

2341

4121

577

5701

87

50

16

2541

384

4811

5701

851

I

58

17

2761

380

542

517

70

58

13

1

2441

356

542

505

75

i

58

19

2481

372

481

556

1

69

581

20

2181

398

481

1

69

51

21

1921

407

542

1

95

44

2

170

416

613

I90

i
44

23

160

376

6131

1801

441

241

1551

364

891

142

50

25

1

16511

348

653

j

115

44

126

192J

348

6131

il

113

49

27

1

1951

328

G53i

107

1

t

40

28

I

212

828

887

i

107

43

29

215

308

717

r

97

i

43

30

190

290

774

a

93

43

31

192

927

93

Mean

37

0

35

0

1611

348

534

1

640

142

62

1

Run
off
acre

feet

2280

19401

910001
207C0
32800L
24500

Unless
otherwise
noted
all

discharges
are
in

cubic
feet
per
second

Est

STATE
ENGINEER

COLoiielio

215

PIEDRA
RIVER
AT
ARBOLES

Location
At

the
railroad

bridge
at

Arboles
Colo

in

sec

16

T

32
N

R

5

W

1

mile
above

the
junction

with
the
San
Juan

River

No
tributaries
between

station
and
mouth

Records
Available
Jame
19

1895
to

September
30

1899

August
21

1910
to

November
30

1914

Drainage
Area

650
square

miles

Gage

Chain
gage

Channel
Practically

permanent
except

during
high

water

Discharge
Measurements
Made
from
the
bridge
during
high

water
and
by

wading
at

ordinary
stages

Diversions
There
are

court
decrees
for

diversions
of

18

second
feet
from
Piedra
River
in

Colorado
and

52

second
feet

from
Colorado
tributaries

Co
operation

Station
maintained
in

co
operation

with
the

State
Engineer
of

New
Mexico

and
the
United
States
Geological

Survey
in

1913

During
1914

station
maintained
by

the
State

Engineer
of

New
Mexico
and
the
United
States
Geological
Sur

Vey

by
whom
records
were

furnished

DISCHARGE
MEASLTREDSENTS
OF

PIEDRA
RIVER
AT

ARBOLESy
COLO

Gage
Ht

Discharge
I

Gage
Ht

Discharge

Date

Hydrographer

Feet

See

Ft

Date

Hydrographer

Feet

Sec
Ft

1913

1014

Jan

24

C

J

Emerson

2

81

37

8

Jan

26

Emerson
3

Watrous
2

82

70

6

Feb

18

Frank
O

Brien

2

80

76

Feb

27

R

S

Vatrous

1

91

118

Mar

12

Frank
O

Brien

I88

102

Apr

i5

R

S

Watrous

4

77

1210

Apr

1

Frank
O

Brien

3

43

402

Apr

24

R

S

Watrous

4

47

980

Apr

26

Frank
O

Brien

3

80

676

May

31

R

S

Watrous

6

43

2420

May

13

Frank
O

Brien

5

16

1380

Julie

12

R

R

Watrous

5

S5

1980

July

16

Frank
O

Brien

2

08

124

Aug

16

R

S

Watrous

2

27

157

Aug

2

Frank
O
Brien

1

69

71

Sept

28

R

S

Watrous

2

20

154

Nov

14

Frank
O

Brien

2

20

133

Nov

2

R

S

Watrous

3

12

306

Dec

18

C

J

Emerson

1

90

100

Ice
conditions

LOS
PINOS
RIVER
NEAR
IGNACIO

Location
At

the

Ill

i

1A

bridge
near

Ignacio
Indian

Agency
about
see

8

T

33

N

R

7

All

New
Mexieo

principal

meridian
1

mile
uollb
of

Ig

ic
io

Nearest
tribut
iry
is

a

small

stream
that

enters
from
the

west
2

miles
below

Records
1vlilable
Api11
22

1899
to

October
11

1903

Sep

teinber
1

1910
to

November
30

1

914

Dminttge
Area

450
scliwre

miles

Gage

Chain
gage

Cfiannel
Shifting

Discharge
Measurements
lade
from
the
bridge
during
high

water
and
by

wading
at

ordinary
stage



i

21
6

SEVENTEENTH
WENNIAL
REPORT

j

Winter
Floay

No
data

Diversions
A

number
of

ditches
divert

water
above

the

station
for
irrigation

Co
operation

Station
maintained
in

1913
in

co
operation

with
the
State
Engineer
of

New
Mexico
Maintained
in

1

914
by

State
Engineer
of

New
Mexico
in

co
operation
with

the
United

States
Geological
Survey

Records
for

1914
furnished
by

the

United
States
Geological
Survey

DISCHARGE
MEASUREMENTS
ON
LOS
PINGS
RIVER

NEAR
IGNACIO
COLO

Gage
Ht

Discharge

Gage
Ht

Discharge

Date

Hydrographer

Feet

Sec
Ft

Date

Hydrographer

Feet

See

Ft

1914

Jana

27

Chas
E

Turner

2

00

58

Jana

24

Emerson
and

Watroue
1

40

80

2

Feb

11

Chas
E

Turner

2

00

77

Feb

26

R

S

Watrous

1

47

1

33

Mar

10

Ii
O
Brien

1

22

94

Apr

15

R

S

Watrous

3

01

835

Apr

9

F

O

Brien

2

12

425

Apr

23

R

S

Watrous

3

18

835

May

6

F

O

Brien

3

31

1080

June

1

R

S

Watrous

5

27

3860

Tune

9

F

O

Brien

3

04

753

Aug

15

R

S

Watrous

2

11

129

July

19

F

O
Brien

0

52

20

2

Sept

28

R

S

Warrens

1

19

8

3

Sept

2

F

O
Brien

0

68

24

8

Nov

2

R

S

Watrous

52

295

Oct

15

F

O
Brien

1

95

212

Dec

17

C

J

Emerson

1

50

133

1

Ice
conditions

ANIMAS
RIVER
AT

DURANGO

Location
Located

opposite
the

San
Juan
Water

Power

Co

s

sub
station
about
one

fourth
mile

above
Lightner
Creek

Records
Available
From
June
20

1901
to

December
31

1905

January
1

1910
to

December
31

1910

January
1

1912

to

November
30

1914
at

a

point
above

Lightner
Creek
January

1

1911
to

December
31

1911
below
Lightner
Creek

Drainage
Area

694
square
miles

Gage

Automatic
recording

gage

Channel
Liable
to

shift
during
high

water

Discharge
Measurements

Made
from
car
and
cable

Winter
Flow

Little
if

any
backwater
from
ice

during
the

winter
months Diversions

Water
is

diverted
above

the
station

for
irriga

tion
Co

operation
During
1913

station
was
maintained
in

co

operation
with

the

United
States

Geological
Survey
and
the

State
Engineer
of

New
Mexico
In

1914
the

station
was

main

tained
by

the

State
Engineer
of

New
Mexico
and
the

United

Staten
Geological

Survey
by

whom
the

records
were

furnished

STATD
ENGINEER

COLORADO

217

DISCHARGE
MEASUREDENTS
OP

ANIMAS
RIVER
AT
DURANGO
COLO

Gage
Ht

Discharge

Gage
Ht

Discharge

Date

Hydrographer

Feet

Sea
Ft

Date

Hydrographer

Feet

See
Ft

1913

1914

Jan

28

Chas
E

Turner

1

10

180

Jan

25

Emerson
Watrous

1

21

22

Feb

24

Frank
O
Brien

1

10

184

Feb

25

R

S

Watrous

1

06

197

Mar

20

Frank
O
Brien

1

10

207

Apr

17

iii

S

Watrous

2

78

X

1280

Apr

19

Frank
O
Brien

2

34

927

Apr

22

R

S

Watrous

2

88

1380

May

10

Frank
O

Brien

3

34

2020

June

3

R

S

Watrous

6

20

7060

June

6

Frank
O

Brien

3

44

2090

June

11

R

S

Watrous

4

50

3510

July

5

Frank
O
Brien

2

52

1060

Aug

3

R

S

Watrous

2

43

1000

Aug

16

Frank
O

Brien

1

47

340

Nov

4

R

S

Watrous

1

58

412

Oct

14

Frans
O
Brien

1

78

533

Dec

20

R

S

Warrens

5

24

264

Dec

16

C

J

Emerson

1

17

235

Ice
Conditions



Day

Jan

Feb

Mar

Apr

May

June

July

Adg

Sept

Oct

Nov

Dec

1

1137

697

7785

3

3660

6679

4497

2242

2271

3337

2

i

1

1

810

3

3060

7

80

504

10501

1410

307

761

104

141

90

129

2

r

i

458

1

80

681

11001

1390

257

781

92

130

102

129

3

3360

3

80

740h

812

13901

160

71

941

223

117

100

4

286

80

552

886

1050

1241

68

94

520

120

141

b

1

80

694

9331

1080

120

731

106

370

114

112

6

19s

1100

11500

1

80

1350

992

860j

202

75

155

2871

114

120

7

976

55131

3

80

1460

020

2

9381

184

701

1431

306

9261

1

110

90

8

312

1173

5

80

1130

1040

1050

162

62
i

1381

216

108

88

9

517

2

j

80

9431

I0901

774

159

701

356

230

108

111

10

1

801

602

1130

831

204

671

184

206

102

99

11

4231

982

1

410

753

1300

1360

16SI

711

188

100

96

83

12

1670

5

1

1

102

1630

1390

1200

1061

80

252

184

102

IOC

13

427i

11701

5

85

1700

1510

1220

105

90

133

216

102

97

14

565

3391

2

84

1510

116011180

91

1001

143

1931

135

97

15

205

78

13901

1130
I

1070

129

108
I

133

184

120

97

16

20

1

79

1420

1040

944

1241

111

1271

172

124

102

17

1020

1280

11420

1

92

1390

1090

922

123

257

123

168

111

18

1220

1090

2

82

1390

1220

850

112

781

116

150

109

100

19

326

2215

6

86

1350

1280

886

116

90

110

199

129

10C

20

S2

764

1100

922

112

1141

114

141

133

IN

21

I

84

1220

10901

694

105

1021

92

Ill

130

400

22

78

1080

1120

6168

174

104

98

119

141

9C

23

99

593

1130

544

174

92

146

122

151

9C

24

86

836

1190

606

162

1241

164

1191

130

90

25

90

503

1230

435

110

114

123

112

126L

9C

26

88

663

1300

472

99

114

130

112

136

8C

27

84

672

1420

399

91

88

110

100

127

86

28

82

726

1390

374

98

88

116

94

127

8C

291

91

1270

1370

392

90

92

116

92

122

8C

30

I

410

860

1420

307

36

80

116

94

117

7C

31

580

15501

71

116

94

7C

Mean

40

0

70

0

111

1020

1180

876

139

94

3

137

170

119

07

2

Run
off

acre
feet

2460

3890

6820

607001
726001
52100

8550

5800

81501
10800

7080

5980

Unless
othefwise
noted
all

discharges
are
in
cubic
feet

per
second

Estimated
from

measurements
and

climatological
reports

Discharge
estimated

Mcb
1

23

Dec
18

31

i

Day

JJan

Feb

II

Mar

AApr

MMay

J

June

JJuly

AAug

Sept

OOct

Nov

II

Dec

1

1137

697

7785

3

3660

6679

4497

2242

2271

3337

2

i

1149

715

8810

3

3060

7715

4446

1194

2205

319

3

1194

850

8822

2

2480

670

4458

1183

6692

3302

4

1194

938

835

1

1960

0062

3398

1179

3360

3302

5

1198

885

860

1

1650

11100

3398

1159

3360

2286

6

1181

1210

9938

1

1340

8885

3312

169

11580

2271

1340

77061

2202

1150

8810

2262

8

119s

1100

11500

1

106C

5565

2286

11501

7706

2256

9

22371

8951

11720

9976

55131

3312

1156

0020

2256

3

i

1

306

9261

11860

1

1160

4474

3312

1173

5565

22511

1

33411

9101

11900

1

1500

44S6

3312

1163

517

22421

12

3

1

1600

1

17301

505

2271

1102

4478

2229

11

3344

926

11530

1

186015051
2234

3391

4406

XX37

14

I

44231

982

11460

1

II

493

4446

2237

15

44161

1140

11670

55051

2201

6670

4427

2222

16

5513

1100

11500

1

19201

427i

11701

5509

3391

2205

17

77901

13101

11410

1

1680

44861

11631

5565

3391

2205

18

9943

11220

11390

1

1760

1250

11491

XX217

3384

2205

19

9987

1240

11240

1

1680

1800

11371

2201

44091

2205

20

11030

1160

1200

1

1620

1650

1145

289

3384

2205

21

11020

1280

11420

1

1480

11220

2224

5540

3355

1177

22

t

i

5524

1280

11560

1

1220

1090

2229

405

5599

1183

23

6615

1240

2560

1

12001

976

3326

2215

6692

1183



Day

Jana

Feb

Mar

Apr

May

June

July

Aug

Sept

Oct

Nov

Dec

1

82

1104

1137

4

458

1030

1230

420

1

0

30

71

124

119

2

105

11581

4

477

972

1210

366

9

28

90

120

114

3

78

995

11601

5

411

876

1130

304

7

35

246

152

119

4

80

110

11461

6

341

856

1060

256

7

35

458

146

126

51
r

72

113

11481

452

888

1010

225

7

37

349

122

129

6

72

1102

1142

9

631

1060

880

233

5

148

338

117

135

7

721

884

11501

9

624

1110

848

1801

2

178

270

109

135

8

70

9941

1162

8

509

1140

808

150

2

253

253

106

136

87

11051

1180

7

452

109C

768

103

2

635

238

100

142

10

60

114

2

95

452

1200

720

116

2

512

238

96

131

11

65

131

2

100

484

1360

976

117

1

390

220

96

131

12

x

95

123

2

93

576

1420

884

79

2

327

204

98

127

13

74

131

2

64

672

1470

784

59

16

259

211

112

119

14

85

133

2

59

740

1340

812

43

146

211

223

158

117

15

1311

4

53

812

1240

860

31

20

173

211

138

126

16

70

122

5

5454

868

1200

802

34

88

140

196

133

150

17

88

119

64

944

1290

836

87

11

120

184

122

136

I8

r

95

122

82

956

1350

968

19

14

103

146

120

164

131

19

1

126

7

701

900

1380

064

22

17

104

127

127

119

20

80

1121

6

87

860

1220

856

27

96

65

120

140

103

21

I

II

114

5

90

884

1220

780

40

80

51

111

142

92

22

152

4

92

840

1200

704

401

104

64

104

144

90

23

05

128

4

83

780

1400

692

228

63

119

108

117

90

24

118

4

75

756

1440

668

87

37

109

106

131

90

25

100

IIll

4

64

684

1380

614

51

42

80

129

164

90

26

54

676

1440

583

21

18

98

152

144

85

27

c

48

748

1500

556

9

6

13

771

136

127

85

I

69

872

1340

X549

8

4

13

76

122

85

29

135

908

1310

628

5

1

12

70

124

116

85

30

220

996

1310

509

30

16

70

122

109

85

31

II

349

1170

2

0

22

i

120

85

Mean

05

9

692

1230

826

111

18

8

1541

185
1

125

113

Run
off

acre
feet

1

41801
41200
756001
49200

6820

1160

91601
114001

74401

6950

Day

JJan

RReb

II

Mar

Apr

MMay

JJune

JJuly

AAug

SSept

OOct

ll

Nov

DDec

882

1104

1137

4431

4447

33800

11350

3313

880

99

7

3317

2

105

11581

4484

4426

44120

1290

3317

557

17

2299

3

778

995

11601

5581

3398

33280

11130

3320

550

1118

2289

4

880

110

11461

6607

3394

22790
1490

3324

44

11930

2282

5

772

113

11481

82
2

4403

22280

2210

2269

336

11020

2269

G

772

1102

1142

9902

4417

22010

11550

2211

331

7750

2269

7

7721

884

11501

9902

5507

11490

11440

1102

228

5587

2263

8

770

9941

1162

8875

7718

11170

11170

1121

225

5513

2249

9

I

887

11051

1180

7758

11250

9930

111201

1112

221

4495

2237

10

660

114

2243

635

11590

1200

88661

100

118

4426

2228

11

665

131

2260

8806

11630

11860

8822

1185

117

372

2226

12

995

123

2237

7758

1540

22580

782

1198

116

355

2220

13

774

131

2249

6678

11690

22990

1060

1156

114

435

2201

14

885

133

2293

8801

1141
0

3210

11110

144

221

320

2206

15

880

1311

4421

384

11630

22760

960

1126

220

2295

1185

16

770

122

5542

11030

1440

33150

790

111

117

2286

1171

17

888

119

702

911

11380

22700

806

995

114

3320

1178

18

995

122

814

7798

1430

33080

1350

80

112339

1164

19

1126

7790

7702

1100

33080

2310

338

997

3339

1160

20

880

1121

6649

830

1000

2810

22500

223

110

3317

1164

21

660

114

5536

839

1380

22550
2150

228

116

317

1160

22

770

152

4436

8866

11730

22340

11470

663

221

4426

1158

23

005

128

4473

8857

2560

22220

11020

558

116

490

1156

24

885

118

4495

6686

22700

22030

790

442

114

4447

1152

25

1100

IIll

4473

663

22430

11860

656

441

12

398

150



Day

Jan

reb

I

Mar
I

Apr

May

June

July

Aug

Sept

Oct

Nov

Dec

1

1

1801

106

630

1310

2920

1210

398

493

420

315

265

2

180

94

538

1220

3050

11901

392

512

450

315

265

3

1801

119

4681

1000

27601

1150

3981

468

6521

325

265

4

1

30

152

426

960

249011

1020

392

426

S25

335

265

5

i

1

18C
1

188

462

1100

2490

1100

092

426

8021

315

265

1

i

G

180

188

55214201
2000

9361

3871

512

720

315

247

7

j

180

192

630

76901

1920

888

370

6152

652

310

247

8

180

2121

526

17101

1020

840

365

780

615

290

247

I

9

1621

212

432

1480

15801

780

370

1260

573

290

247

10

162

2161

387

1920

17101

825

365

1I80

545

200

247

11

1

162

216

381

2550

20501

380

365

952

519

290

247

12

1621

31611

474

2670

1900

780

398

825

512

200

247

13

x

162

2001

098

2760

1630

735

376

735

512

310

247

14

1621
i

162

1020

2070

1670

630

305

675

480

015

247

15

1621

162

4280

1780

2100

615

630

480

315

247

16

1

11121

166

1100

1950

2400

682

345 340

573

480

315

229

17

1621

166

1280

2070

2460

SC21

340

512

450

295

224

18c

1

102
i

2041

1080

2320

26701

810

320

4261

474

270

242

10

316

960

3370

2460

735

315

426

432

265

229

20

1451

229

1020

1920

2550

825

315

426

420

275

212

21

i

145

208

1040

1670

2180

856

355

392

414

365

208

22

1451

216

1000

1900

1960

880

426

376

392

265

204

231

1301

204

920

2580

17801

976

409

480

392

265

200

24

i

1451

166

765

2810

17
101

920

426

4091

370

265

195

25

104

3616

615

2760

1650

802

519

3651

365

265

190

26

130

145

630

3460

1560

675

468

365

3451

265

185

27

104

170

7651

3700

1560

601

420

3651

325
1

2651

180

28

ISO

116

208

936

3360

1560

532

398

3701

3151

365

175

29

220

1170

3120

1630

480

398

4091

3151

265

170

30

285

1340

1380

444

450

420

3151

265

102

31

1

398

1

2890

4201

480

3151

160

Mean

1501

162

194

7871

2190

2060

8071
389

561

481

290

225

Run
off

acre
feet

9220

9000

11900
46800
135000123000
49600
23900
33400
296001
17300
13800

STATE
ENGINLCPR
COLORADO

223

Discharge
of

Animas
River
at

Durango
for
1914

Drainage
Area
694

Sclmire
Miles

Altitude
61

550
Feet
Above

Sea
Level

1 1 1 1 1 1 1 1 18 19 20 21 22 23 24 25 26 27 28 29 30 31 M R

Day

JJan

FFeb

MMar

AAll

MMay

Sure

JJuly

AAug

SSept

OOct

NNov

Dec
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SEVENTEENTH
PIENNIAT
REPORT

HEPMOSA
C1tEEX
NEAR
HERMOSA

Location
In

sec

34

T

37

N

R

9

W

New
Mexico
princi

pal
meridian
in

the
San
Juan
National
Forest
11

miles
above

Hermosa
postoffice
200

yards
below
the

mouth
of

Buck
Creek

11

miles
above

the
mouth
of

Hermosa
Creek

No

tributaries

Between
the

station
and
mouth

Records
Available
November
28

1911

to

September
25

1914
Drainage
Area

172
square
miles

Gage

Vertical
staff

Channel
Practically

permanent

Discharge
Measurements
Made
from
a

bridge

mile
below

station
during
high

water
and
by

wading
at

ordinary
stages

Winter
Flow

So
far
as

known
ice

causes
little
if

any
back

water
at

this
station

Diversions
The

station
is

above
all

diversions

Accuracy
Owing
to

infrequency
of

gage
readings
estimates

of

monthly
discharge
have

not
been

made

Daily
discharge
for

clays
when
gage

height
was

read
may
be

considered
good

for

stages
below

about
1

200
second
feet

Co
operation
Station

maintained
by
the
United
States
Geo

logical
Survey
in

co
operation
with

the

United
States
Forest

Service

Records
furnished
by

the

United
States
Geological

Survey DISCHARGE
MEASI7REAILNTS
ON

HERAIOSA
CREEK
NEAR
HERMOSA

Gage
Ht

Discharge

Gage
Ht

Discharge

Date

Hydrographer

Feet

Sec
Ft

Date

Hydrographer

Feet

Sec
Ft

1913

1914

May

12

F

O

Brien

3

50

524

June

2

R

S

1Vatrous

4

40

1240

June

4

F

O

Brien

2

95

23

8

Aug

14

R

S

Watrous

2

14

58

Sept

T

F

O

Brien

1

95

52

Nov

7

F

O
Brien

1

76

34

STATE
ENGINEERS

COLORADO

225

Discharge
Hernto5
1

Creek

hear
Ilerlilosa
for
1913

Drainage
Area

172
Square
Miles

111itude
fi

633

Feet
A

Bove

Sea
Level

Davy

I

Jan

Feb

L

114ar

Apr

May
I

June

I

July

Aug

Sept

Oct

Nov

Dec

46

36

2

49

76

35

265

421

4

1

249

411

37

5

233i

401

42

97

6

I

1

2041

371

79

78

7

322

191

861

57

33

8

I

367

1991

106

9

367

201

68

114

10

I

i

418

2041

69

33

11

I

106

475
i

322

65

12

106

5051

67

13

218

475

57

d4

I

50

1

16

249

17

249

1

331

33

18

i

367

418

19

240

391

1

33

20

I

391

32

341

21

1

391

1

37

47

22

249

322

42

23

j

j

233

367

1441

j

37

24

1

213

I

43I

25

i

191

29

33

26

218

i

26

35

27

283

48

23

1

3011

46

33

29

343

367

45

35

33

30

475

267

46

42

46

34

35

31

3671

46

43

29

Mean Run
o0

acre
feet

Unless
otherwise
noted

all
discharges

are
in

cubic
feet

per

second



1

226

INTPDNTII
BIENNIAL
RPI
ORT

jDischarge
of

Hermosa
Creek
near

Hermosa
for
1914

Drainage
Area
172

Square
Miles

Altitude
6

633

Feet
Above

Sea
Level

Day

Jan

Feb

Mar

Apr

May

June

July

Aug

Sept

Oct

Nov

Dec

1

391

2

34

367

1160

3

191

301

153

ry

4

I

1

204

367

158

i

5

26

198

E

27

1

535

I

1

505

8

229

i

9

233

229

04

10

249

565

11

1

233

1250

38

1

I

12

218

700

145

13

114

233

808

145

l

14

154

233

6651

61
i

15

343

61

1G

e

18

1

1

331

391

19

29j

218

20

505

630

21

i

204

22

l

i

23

ii

445

24

i

178
i

391

25

154

418

1

26

r

341

27

343

28

33

3911

29

144

391

30

154

3911

31

i

Mean

I

Run
off

acre
feet

Unless
otherwise
noted
all

discharges
are

in

cubic
feet

cond593

38

630

i

38

343

54

38

343

I

48

i

145

i

cond
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SEVENTEENTH
BIENNIAL

REPORT

SOUTH
FORK
Or

SOUTH
PLATTE
RIVER
AT

LAKE
GEORGE

Location
At
highway

bridge
in

sec

19

T

12

S

R

71

W

one
fourth

mile
below
Lake

George
in

the
Pike

National
Forest

about
2

miles
above

the
mouth
of

Caylor
Gulch
no

tributary

between
the

outlet
of

the
lake

and
the
station

Records
Available
October
22

1910
to

November
28

1914

Drainage
Area

980

Square
Miles

Gage

Automatic
recording
gage

installed
in

1911

reading

to

the
same
datum
as

the
original
stair
gage

Channel
Conditions
in

the
channel
will

remain
unchanged

as

long
as

the
control

for
the

station
a

2

foot
timber

crib
dam

50

feet
below
the

gage

remains
permanent

Discharge
Measurements
Made
from
Bridge
during
high

water
and
by

wading
at

ordinary
stages

Winter
Flow

Ice
causes

backwater
during
the

winter

months
and

measnrenients
are
made
to

determine
the
flow

Artificial
Control
The

discharge
at

the

station
is

con

trolled
naturally
to

some
extent
by
the
regulating

effect
of

Lake

George
which

has
an

area
of

one
half

square
mile

Diversions
There

are
court
decre

for
diversions
of

1

076

second
feet
from
the
South
Fork

above
this

station
and

for
di

versions
of

1

816
second

feet
from
tributaries

entering
above

Accuracy
Results
are

considered
fair

Co
operation

Station
maintained

in

co

operation
with

United
States
Forest
Service

and
the

United
States
Geological

Survey DISCHARGE
MEASUREMENTS

ONSOUTH
PORLi
S0UT1I
IT
A

CTE
RIVER
AT

LAKE
GEORGE

Gage
Ht

Discharge
I

Gage
Ht

Discharge

Date

Hydrographer

Feet

See

Ft

Date

Hydrographer

Feet

See

Ft

1913

1914

May

10

M

E

Binger

1

65

37

6

San

20

R

H

Fletcher

1

24

4

9

June

3

R

H

Fletcher

2

06

122

May

12

Thus
Grieve
Jr

2

00

783

June

4

R

H

Fletcher

1

92

85

June

7

Robert
Follansbee

2

84

495

June

4

R

H

Fletcher

1

02

86

Aug

26

R

R

Fletcher

2

08

153

Nov

5

R

IL
Fletcher

1

68

4S

Oct

0

R

H

Fletche

2

06

177

SOUTH
PLATTE
RIVER
AT

SOUTH
PLATTE

Location
In

sec
25

T

7

S

R

70
11T

in

the
Pike
National

Forest
three

fourths
of

a

guile
east
of

South
Platte
about
300

feet
below
junction
of

the
North
and

South
forks
no

tributary

between
the
forks
and

the

station
and

none
for

several
miles

below
Records

Available
March
28

1902
to

November
30

1914

Records
at
Platte
Carron

and
at

Deansbury
a

few
miles

below

extend
back
to

1587
with
the

exception
of

the
years
1

893

and

STAT

ENGINEER
COLORADO

229

1

QhA

T7

Jngineer
and

the
records
from

1895
to

1898
were
taken

under

the
direction
of

the
Denver
Power

Irrigation
Co

Drainage
Area

2

610
square
miles

Gage

An

automatic
recording
gage

installed
March

14

1910

From
March
28

1902

to

May
7

1905

the

gage

was
at

the
highway
bridge
On
the
latter
date
it

was
moved
to

its
present

site

150
feet
below

It

is

probable
that
the
new

gage

read
to

a

somewhat
different
datum

The
recording
gage
is

re

ferred
to

the
datum
of

the
gage
established
in

1905

Channel
Shifting

Discharge
Measurements
Made
from

car
and

cable
during

high
water

and
by
wading
at

low
stages

Winter
Flow

Ice
causes

backwater
during
a

portion
of

the

winter
months

and
measurements
are
made
to

determine
the
flow

Artificial
Control
The
flow
is

controlled
to

a

certain
extent

by

the
Cheesmall
Ieservoir

which
is

on

the
South
Fork

about
20

miles
above

the
forks

Diversions
No

water
is

diverted
between
this

station
and

that
on

the
South
fork
at

South
Platte

nor
Between
this
station

and
that
on

the
North
Fork
at

Cassells

Accuracy
Although
the

channel
is

shifting
sufficient

dis

charge
measurements
have
been

obtained
to

enable
fair

estimates

of
discharge
to

be
made

Co
operation

Station
maintained
in

co
operation

with
the

IT

ited
States
Geological
Sur
vey

P
ISCIIAR
D

IfEASURPMENTS
ON

SOUTH
PLATTE
RIVER

V

AT
SOUTH
PLATTE

Gage
Ht

Discharge
li

Gage
Ht

Discharge

Date

Hydrographer

Feet

See
Ft

Date

Hydrographer

Feet

Sec
Ft

1913

r

1914

Apr

I

R

H

Fletcher

2

00

180

Jan

12

M

E

Bunger

2

09

126

May

15

Raymond
Richards

2

84

540

1

Jan

21

M

E

Bunger

3

35

217

June

16

R

H

Fletcher

3

57

825

Feb

5

M

D

Bu

ger

2

10

160

Aug

8

R

H

Fletcher

2

68

454

Feb

24

M

D

Banger

1

70

120

Sedt

29

Robert
Follansbeo

2

46

351

May

4

Thos
Grieve
Jr

5

48

7570

Dec

5

R

R

Fletcher

2

99

383

May

8

Robert
Follansbee

5

60

1640

Dec

29

R

H

Fletcher

2

20

139

j

May

2

11

I1

Fletcher

6

90

2900

I

July

7

D

L

Bundy

4

35

1410

July

31

M

D

Anderson

6

55

3040

j

Aug

21

Robert
Follansbee

3

98

1130

Oct

3

R

H

Fletcher

2

83

513

Oct

24

R

11

Fletche

2

84

489

Ire
conditions
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SEVENTEENTH
BIEDNNIAL
REPORT

SOUTII
PLATTE
RIVER
AT

DENVER

Location
At

the
Sixteenth
Street

viaduct
in

Denver
500

feet
below
month
of

Cherry
Creek

Records
Available
May
7

1895
to

November
30

1914

Drainage
Area

3

810

miles

Gage

Automatic
recording
gage

installed
August
12

1909

The
original
gage
was

located
at

the
Twenty
third

Street
viaduct

In

July
1895
a

new
gage

was
installed
at

the
Fifteenth
Street

bridge

In

August
1898

an

inclined
staff
gage
was
placed
on

th
e

opposite
side
of

the
river

but
referred
to

the

ame
datum

This
gage
was

destroyed
by

high
water
in

June
1900

and
for
the

remainder
of

the
year

the
gage

installed
in

July
1895

was
used

This
gage
was
stolen

and
a

new
one

was
placed

between
the
Fif

teenth
Street

and
Sixteenth
Street
Bridges
May
15

1901

read

ing
to

the
same

datum

This
gage
also
was
stolen
and

was
re

placed
on

June
10

1903
by

a

vertical
staff

near
the

same
place

and
having
the
s

Wile
datum

Farmers
and

Gardeners
Ditch
dam

below
station

gashed
out
in

July

1912

and
gage
replaced
at

different
datuin
in

1913

Channel
Shifting

Discharge
Measurements
Made
from
the

Fifteenth
Street

bridge
during
high

water
and

by

wading
at

low
water

stages

Winter
Floe

The
flow
at

this
point
is

seldom
affected
by

ice

Diversions
Between
this

station
and

the

one

at

South

Platte
there

are

court
decrees
for

diversion
from
South
Platte

River
of

2

226

second
feet
and

from
intervening
tributaries
of

1

466
second

feet

DISCHARGE
MEASUREMENTS
ON

SOUTII
PLATTE
RIVER
AT

DENVER

Gage
Ht

Discharge
I

Gage
Ht

Discharge

Date

Hydrographer

Feet

See
Pt

J

Date

Hydrographer

Feet

Sea
Ft

1913

1914

Jana

21

Bunger
Hezmalhalcb

130

Feb

13

M

E

Bun
er

2

30

337

Feb

10

Bunger
Hezmalhalch

138

Mch

30

Bundy

Grieve

4

12

848

Apr

22

Bunger
and

Bundy

4

60

1185

Apr

6

Bundy

Grieve

5

00

1661

Apr

29

Bunger
and

Bundy

4

20

814

May

5

Thos
Grieve
Jr

5

28

2858

May

5

Bunger
Crisman

3

90

669

May

22

Thos
Grieve
Jr

6

32

3665

May

23

M

E

Bunger

2

82

187

May

25

C

C

Rezmalhalch
6

29

3774

May

24

M

E

Bunger

2

75

170

June

17

D

L

Bundy

wood

July

2

Bunger
Hezmalhalch
2

00

319

hall

5

10

2846

July

25

Bunger
Hezmalhalch
4

60

1303

July

1

Grieve
Hezmalhalch
2

40

582

Oct

2

D

L

Bundy

3

20

235

July

16

Thos
Grieve
Jr

4

08

1553

Nov

11

Thos
Grieve
Jr

2

78

233

Aug

22

D

L

Bundy

2

93

940

Nov

12

M

E

Banger

2

70

220

Sept

17

D

L

Bundy

1

80

348

Nov

27

C

C

IIezmalhalch
190

283

i

Day

JJan

FFeb

MMar

Apr

May

JJuly

AAug

SSept

OOct

NNov

Dec

1

665

115

3315

2249

11401

557

26

2

1103

1103

2292

2249

11126

449

226

3

997

665

2270

249

1126

441

226

4

772

65

2270

2249

1126

552

26

5

774

74

2270

227

11111

553

226

6

774

83

2270

2227

993

2

I

26

7

11

665

883

2227

227

83

776

26

8

883

74

117I

2292

74

226

226

9

II

140

774

1154

3365

6651

330

ii26

10

1171

993

1154

4415

6651

3331

226

11

I

2208

1103

1154

3365

665i

337

226

12

2292

3315

227

3365

GG5

441

226

13

3315

1103

2270

3315

552

552

886

14

1115

83

3340

33151

58

552

226

lu

7

I

74

558

2240

33401

58

443

226

16

774

552

2208

3340

558

333I

226

1

SS3

S3

2227

33401

550J

22GI

226

18

o

2

o

v2

41

31

226

19

22741

220

227

r 292

441

33G

226

20

2

1

292

2292

2249

33151

445I

4411

26

21

2249

313

2292

2227

4451

3381

226

22

ii

2236

365

3315

1154

445

335

26

23

3319

470

3305

1154

441

333I

226

24

2219

6645

3315

1126

37

229

26

5

1196

525

3340

110
3

333

2

1

26



i1

Day

Jana
I

Feb

i

Mar

Apr

1 a

232

SEVENTEENTH
BIENNIAL
REPORT

I

July

STATE
ENGINEER

COLORADO

233

I

Oct

Discharge
of

South
Fork
of

South
Platte
River
at

Lake
C1
e0

1

Discharge
of

South
Platte
River

at

South
Platte
for
1913

for
1914

Drainage
Area

Square
Miles

Altitude
7

963
Feet

Above

190

Drainage
Area
2

610
Square
Miles

Altitude
6

097
Feet
Above

8601

Sea
Level

x9351

282

Sea
Level

i1

Day

Jana
I

Feb

i

Mar

Apr

May

June
I

July

Aug

i

Sept
I

Oct

I

Nov

Dec

ll

25

190

132

8601

261

x9351

282

442

241

135

2

1

25

204

146

9301

547

9351

272

505

158

164

3

25

217

1601

930

526

954

261

569

280

145

4

25

120

146

P51

505

217

547

319

108

5

301

172

146

8801

972

207

i

1901

152

339

6

30

224

1
75

930

515

972

207

400

I

395

7

30

223

154

500

548

0721

207

241

354

8

34

219

132

415

428035
207

380

206

314

9

38

217

120

420

445

774

198

359

1

146

276

41

192

1071

442

463

G12

190

339

190

250

I

I

551

166

117

4711

480

548

190

319

206

160

l2

1

69

136

1271

500

498

5321

195

319

f

160

13

75

107

132

500
f

515

515

201
I

870

220

14 15

80

190

132

860

505

455

207

100

143

145

r

861

224

1221

463

505

3501

108

223

206

117

16

86

132

184

1080

526

3351

190

1741

50

117

7

86

126

224

14

0

800

320

100

158

48

124

8

96

120

244

645

547

303

190

50

128

9

86

160

301

515

762

3031

190

206

223

117

0

1

69

132

382

495

a

303i1

100

206

241

05

1

I

82

310

3711

475

280

303

100

223

65

95

2

95

287

360

455

710

311

100

158

206

95

3r

107

264

335

077

848

3

181

190

223

152

140

4

I

96

184

500

4001

590

326

190

260

129

140

5

86

132

470

3501

569

303

190

280

177

140

6

91

1GO

530
1

323
1

547

444

190

174

169

152

7

96

120

500

390

526

312

190

223

49

152

120

103

470

9

750

297

190

223

62

117

132

86

530

242

935

282

190

177

223

140

1

I

107

78

560

254

972

282

190

200

145

140

1

1

160

633

7201

560

972

2821

241

140

can

11

173

397

173

2821

605

613

531

203

174

97
71

171

un
off

acre
feet

I

4490

10300
17300
360001

46800

170001
32600
12100J
107001
58100

199001
126001
10500

Day

Jan

rob

Mar
I

Apr

May

June

July

Aug

Sept

Oct
C

Nov

Dec

1

i

190

633

633

719

547

421

442

241

135

2

1

200

654

741

762

547

442

505

223

164

3

164

590

676

848

526

442

569

280

145

4

117

526

676

805

505

442

547

319

108

5

1

110

484

633

762

505

463

463

260

339

6

152

560

719

762

547

442

400

241

395

7

153

033

801

710

510

4D0

400

241

354

8

140

569

934

676

484

x442

380

206

314

9

106

547

977

676

442

442

359

206

276

10

i

95

569

934

676

526

4613

339

190

250

11

1

117

612

1020

676

547

590

319

206

160

12

129

633

1020

719

547

655

319

206

160

164

676

1068

505

526

590

870

223

220

14

280

590

1020

463

505

569

299

241

145

1

1633

505

891

463

505

590

223

206

117

16

710

505

827

463

526

590

223

177

117

17

741

547

762

547

241

190

124

8

655

1280

569 3

547

484

206

190

128

9

612

569

1450

805

762

421

206

223

117

0

633

526

1380

848

719

319

206

241

05

1

762

484

762

934

280

299

223

280

95

2

I

1

676

463

921

891

710

299

223

206

95

3

633

526

1080

077

848

280

223

152

140

4

i

I

505

569

1060

111

590

280

260

129

140

5

1

505

526

111

1150

569

280

280

177

140

6

1

484

612

999

1150

547

280

241

169

152

7

484

633

999

1110

526

280

223

171

152

8

526

5610

956

934

484

299

223

190

117

9

569

633

891

633

421

359

177

223

140

0

012

633

762

590

400

359

200

145

140

1

i1

633

560

400

241

140

lean

1

108

83

901

397

572

943

761

544

426

324

2121

171

un

off

acre
feet

6040

4610

5530
23000

35200

5fi1001
46800
33400

25300
199001
126001
10500



2
34

SEVENTEENTH
LIE
NNIAL
REPORT

Feb

Mat

Apr

Discharge
of

South
Platte
River
at

South
Platte

Sept

for
1914

Drainage
rea

22
610

Square
Miles

Altitude

462

6

097
Feet
Above

995

Sea
Level

2261

116

226

269

3601

3

Day

Jan

Feb

Mar

Apr

al

May

Sune

July
I

Aug

4

Sept

Oct

Nov

Dec

I

i

19511
1

1171

126

3

51

1360

2950

1230

29101

9121

5051

463

2

1591

160

128

405

1450

31401

1300

2960

84

1

526

568

8

3

181

1821

1S2

128

4881

1620

3070

1450

30001

S2G1

526

977

350

4

1

521

1531

102

840

1540

2010

1410

2920

7841

526

442

1581

404

5

1

16J

1601
it

los

llsol

1580

27501

1300

2760

763

505

3

10

1

4381

fi

1

170

146

113

11

A

1680
I

2660

1390

2610

7401

4841

360

7

1

I

M

1411

1221

0771

1620

25201

1380

24701

740

484

360

242

145

8

16Si

14311

117

78411

16201

2420

13301

230C

6081

484

330

I040

193

1591

1281

891

1730

22801

1300

0240

6761

526

339

20

9 0

168

166

128

9701

2230

1220

21101

6041

5261

310

s

ll

148

1541

104

86

1840

21

01

22
1

0

400

1

633

505

3341

7051

12

128

164

104

8261

1890

2100

LGO

1850

6121

505

319

25

13

140

159

133

8481

1960

2130

1340

1650

6121

612

1131

210

i

14

I65

163

157

805

19601

21001

1540

1570

6761

568

360 380

455

316

1515

4fi
5

1041

177

801

2080
21601

1690

1500

676

547

319

30

11

16

ISO

242

381

2061

01

2120

23001

1760

1360

676

5901

339

17

1

19

133

242

7191

2260

25001
1

1760

1300

654

568

310

250001
568001
14000

18

210

L8

280

900

2260

23101x1900
1

1210

6541

b261

140

19

1

210

128

090

1000
1

2350

20201

2120

1110

6331

4631

152

20

202

1351

299

1100

2470

1060

2240

1110

500

400

2801

21

2021

136

280

12401

2636

13601

2120

1110

547

400

1fl0

22

202

1361

280

1170

2750

47101

2280

1110

547

484

190

23

2021

128

2421

1130

2920

1690

2440

11101

526

5681

1771

24

202

1171

299

7000

2970
1590

2540

1080

5261

547

1771

25

2021

1061

2601

1010

3050

1x301

2400

998

5471

526

1771

26

2021

10

319i319

7250

2920

14901

2300

1040

526j

526

190

27

20011

113

319

1100

2900

1360

1170

5051

505

190

2S

02

L

339

L80

2860

13001

2480

1040

4841

505

1

29

0

15

331

1200

840

12

0

2640

998

454

5051

1901

166

1

319

v130

2960
i

1100

27801

077

x051

b26

190
I

31

165

i

3

0

2960

2900

077

463

Mean

143

2111

950

2220

91201

18501

1690

6421

514

311

lion
oF

acre
feet

110001

794013000156500
13G000112G000

1140001104000
382001
31600

18500

Unless
otherwise
noted
all

discharges
are
in

cubic
feet

per
second

Day

Jan

Feb

Mat

Apr

May
I

June

July

Aug

Sept
I

Oct

Nov

Dec

1

995

462

337

137

2961

995

621

2261

116

226

269

3601

3

958

438

2781

242

316

4

S45

371

2961

242

358

650

350

3161

242

278

347

280

G

621

331

278

170

2601

300

310

7

621

775

226

170

2601

310

8

538

810

1821

1S2

316

253

I

9

1

538

710

2101

159

316

350

275

10

i

538

7751

210

260

3371

285

it

538

i

710

1581

404

337

2301

12

J

438

810

158

358

482

381

2151

215

13

1

1

4381

1080

155

296

3811

330

190
1

14

4861

810

155

242

2121

15

438

486

15S

21C

22G

160

16

I

35C

538

278

196

242

145

100

17

294
1

538

2781

170

210

ib

276

I040

P

540

18L

19

331

1200

1100

316

158

1701

20

3121

1

1160

4551

182

15811

170

01

1

276

1680

510

1961

137

s

170

22

780

4551

310

981

190

23

1481

7051

6351

337

1701

24

1701

1

780

r

I

70

331

1501

285

1

25

1

1

1961

705

14001

316225
1I

70

26

1551

510

9401

358

1131

210

27

182

404

405

337

951

155

28

i

i

276

404

455

316

9511

215

II

29

I

1

1

392

381

316

296

95

345

f

30

11

1

438

358

242

381

SO

280

145

31

486

510

378

X055

Mean

1

157

691

4071

2741

234

251

225

244

Run
off

aere
feet

1

1

28100

41100
250001
568001
14000
15400
13400
15000



Day

Jan

Feb

Mar

Apr

May

June

July

Aug

Sept

Oct

Nov
1

Dec

1

15

375

365

835

2700

2890

585

5120

800

315

470

2

315

375

345

742

2720

3210

625

4760

7505

315

530

3

315

375

315

985

2920

3640

670

6270

705

2951

900

4

3151

315

345

1150

2860

3800

705

6270

710

290

900

5

315

335

300

1500

2880

34801

722

5490

590

300

4G0

fi

325

315

315

1660

2680

3360

640

4420

550

300

240

7

345

315

325

1120

2550

28001

655

35201

530

300

240

8

325

2921

325

1100

2580

22501

598

3390

510

295

298

9

325

2781

3251

1210

270011

18401

550

2850

500

295

2601

10

I

2800

1470
1

525

29251

500

295

260

11

300

285

325

1080

3000

15101

310

28501

475

270

260

12

315

292

315

1180

33801

16501

495

2220

440

313

260

13

325

285

335

13C0

30601

12601

705

1900

420

340

2721

14

345

300

345

1320

2500

1030

705

1640

405

315

2851

15

x

335

355

5301

1730

2380

13201

9301

1470

380

330

272

1G

335

460

5301

2000

2260

26401

1170

360

350

260

17

335

430

770

2840

2280

2850

1280

10401

350

350

250

18

345

375

6601

3300

23101

38201

780

10401

370

330

272

19

345

355

6101

3290

2320i

22801

1960

995

322

330

2401

20

i

335

375

5701

2300

2200

22801
i

2090

945

300

315

260

21

355

460

5
301

1

2270

3160

15701
1

1

22801

095

330

315

2601

22

388

5301

512

2520

4030

138011

2420

930

300

315

240

23

I

1

388

5121

530

3120

3930

1380

2560

1040

295

330

240

24

1

388

400

530

3240

3830

1020

2850

910

295

6751

2601

25

388

375

570

2760

35401

875

2780

380

315

515

285

26

375

335

570

2480

33201

802

2420

960

308

500

285

27

355

315

770

2980

28861

655

2160

1010

300

515

285

28

355

335

948

2690
3020

610

1060

1350

300

515

310

29

355

835

2270

29CO
1

560

2500

970

295

515

3I0

30

355

835

2290

28001

550

3150

780

300

515

285

31

375

010

28401

4100

820

500

Mean

342

358

510

1920

28801

1960

1500

2305

434

370

330

Run
off

feet

21000
19900

31400
114000

177000117000
92200
142000
2
5800

22

19600

STATE
ENGINPCrt
COLOR
DO

237

SOUTH
PLATTE
RIVER
NEAP
KERSI
Y

Location
At
l

ighway
bridge
in

sec

9

T

5

N

R

64
W

13

miles
north
of

Kersey
2

miles
below
the

entrance
of

Lone
Tree

Creep
an

intermittent
stream

and
3

miles
below
the

mouth
of

Cache
la
Poudre
Diver

Reeords
Available
April
27

1901

to

October
31

1903

March
1

1905
to

November
30

1912
January
1

to

November
30

1

914
Drainage
Area

9

500
square

miles

Gage

A

chain
gage
placed
in

the
fall
of

1906
in
each
of

the

two
channels
in

which
the

river
flows

These
gages
were
referred

to

a

datum
slightly
different
from
that
of

the
original

gage
but

have
remained

permanent
since

The
original

gage
a

vertical

staff
was
used
until

June
14

1909
when

the
observer
moved
it

20

feet
south

This
gage
was

placed
0

30

foot
too
high

and
all

readings
were
corrected
by

that
amount

until
the

chain
gages

were
placed
in

position

Channel
Shifting

Discharge
Measurements

1
Made
from
the
bridge
during
high

water
and
by

wading
at

ordinary
stages

Winter
Flow

Ice
causes

slight
back

vater
for

a

few
days

during
the

winter
Diversions
Between
this

station
and

Denver
there
are

court

decrees
for
diversions
of

3

764
second

feet
from
the
South
Platte

and

17
000

second
feet

from
intervening
tributaries
besides

numerous
flood

water
decrees

Accuracy
Although
the

channel
is

shifting
sufficient

dis

charge
measurements

have
been

obtained
to

enable
estiinates
of

flow
to

be
made

which
may

be
regarded

as
reliable

for
1914

Suf

ficient
megsurements
were
not
made
in

1913
to

estimate
daily
dis

charges DISCIIARGE
ATEASUI
E
MENTS
OF

SOUTrI
PLATTE
RIVER
AT

IiERSEY

Gage
Ht

Discharge

Gage
Ht

Discharge

Date

Hydrographer

Feet

See
Ft

Date

llydrographer
Feet

See
Ft

1013

1914

CHANNEL
N0

i

CHANNEL
N0

1

Mar

20

M

E

Bunger

3

20

378

Jan

15

M

E

Burger

3

95

052

May

3

M

E

Bunger

3

85

476

11eb

2

M

E

Bunger

3

92

582

June

17

M

E

Bunger

2

35

58

Feb

17

M

E

Bunger

4

00

Nov

15

Grievc

Hezmalhalch
3

10

275

Feb

27

M

E

Bunger

4

10

570

1

Nov

19

Bunger
Crisman

3

00

258

Mar

23

Grieve

Bundy

3

75

506

CHANNEL
NO

2

Apr

3

Grieve

Bundy

4

40

753

Mara
20

M

E

Bunger

3

30

422

May

6

D

L

Bundy

7

45

7064

May

3

M

E

Burger

40

862

May

29

Grieve
A

Hezmalhalch
7

70

9133

June

20

M

E

Burger

2103

57

June

20

Thos
Grieve
Jr

7

15

5937

h

Nov

15

Grieve

Hezmalh
lch

3

20

288

i

July

10

Thos
Grieve
Jr

3

58

274

Nov

19

Burger
Crisman

3

15

278

Aug

6

D

L

Bundy

i

00

4521

d
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Gage
Ht

Discharge

Date

Hydrographer

Feet

Sec
Ft

1914
Aug

27

Thos
Grieve
Jr

3

70

759

Oct

16

C

C

Hezmalhalch
3

85

421

CHANNEL
NO

2

Jan

15

M

B

Banger

4

02

631

Feb

2

M

E

Burger

3

95

621

Feb

17

M

E

Banger

4

02

646

Feb

27

M

E

Bunger

4A0

732

Mar

23

Bundy

Grieve

3

90

653

Apr

3

Bundy

Grieve

4

30

1088

May

6

D

L

Bundy

7

45

7064

May

29

Grieve

Hezmalhalch
7

70

9133

June
20

Thus
Grieve
Jr

7

30

5937

July

10

Dry

Aug

6

D

L

Bundy

6

00

4521

Aug

27

Thee
Grieve
Jr

No
water
under

Gage
No

2

Oct

16

C

C

Hezmalhalch
3

00

383

One
channel

Total
flow

SOUTH
PLATTE
RIVER
AT

JULESBURG

Location
At

highway
bridge
1

mile
south
of

Julesburg

about
see

33

T

12

N

R

44

W

No

important
tributaries
be

tween
the

station
and

the
Colorado

Nebraska
State
line

1

mile

distant
All

the

tributaries
for

100
miles
or

more
above

the

station
are

intermittent
Records

Available
April
2

1902

to

November
16

1906

May
12

1908
to

November
30

1912

April
8

to

November
30

1914
Drainage
Area

20
600

square
miles

Gage

When
the

station
was

re7established
in

1

908
a

gage

was
placed
in

each
of

the
two

main
channels

both
gages
read

practically
the

same
as

the
original
gage
on

the
lower
bridge

2

000
feet
below
the
present
site

The
datum
of

the
gages

has

remained
unchanged

Channel
Shifting

Discharge
Measurements
Made
from
the

pile
bridge
during

high
water
and
by

wafting
at

low
water

stages

Winter
Flow

Ice

causes
backwater
during
the

winter

months
and

measurements
are
made

to

determine
the
flow

Diversions
Between
Kersey

and
Julesburg
there
are

court

decrees
for
diversions
of

5

316
second

feet
from
the
South
Platte

and
diversions
of

1

240
second

feet
from
intervening
tributaries

I

STATE
ENGINEER

COLORADO

239

including
Lodgepole
Creek
in

Wyoming
and

Nebraska
and

Crow

Creek
in

Wyoming
besides

numerous
flood
decrees
Between
the

State
line
and
the

mouth
diversions
of

206
second
feet

from
the

South
Platte
have
been

granted
in

Nebraska

Accuracy
Although
the

channel
is

shifting
sufficient
meas

urements
have
been

made
to

give
fairly

reliable
discharge

esti

mates
Co

operation
During
1914
this

station
was

maintained
in

co
operation
with

the
State
Engineer
of

Nebraska

DISCHARGE
MEASUREMENTS
ON

THE
SOUTH
PLATTE
RIVER
AT

JULES

BURG

Gage
Ht

Discharge

Date

Hydrographer

Feet

Sec
Ft

1914 May

5

D

L

Bundy

3

62

5072

May

16

C

J

McNamara

3

75

6796

June

27

C

J

McNamara

2

75

1760

June

30

A

F

Hewitt

2

35

1042

Aug

5

F

Cogswell

0

85

78

Sept

I1

Robt
Follansbee

1

40

345

Sept

28

C

J

McNamara

1

20

296

TARRYALL
CREEK

NEAR
JEFFERSON

Location
At

Robbins
ranch
in

sec

6

T

9

S

R

74

W

about
10

miles
southeast
of

Jefferson
Rock
Creek

enters
half
a

mile
below Records

Available
June
27

to

November
30

1914

From

October
18

1910
to

June
28

1911

a

station
was

maintained

within
a

quarter
of

a

mile
of

this
point

but
the

relation
between

the
two

gages
is

not
known

Drainage
Area

Not
measured

Gage

Vertical
staff

Channel
Data
too

meager
to

determine

Discharge
Measurements
Made
by

wading

Winter
Flow

Ice

causes
backwater
during
the

winter

months
and

the
records

are
discontinued

Diversions
There
are

court
decrees
for

diversions
of

314

second
feet
from
Tarryall

Creek
above
the

station
and
for
926

second
feet
from
tributaries

entering
above

Accuracv
Results
fair

Co
operation

Station
maintained
by

the

United
States

Geological
Survey
in

co
operation
with

the

Tarryall
Canal
8i

Reservoir
Co

Records
furnished
by
the

United
States

Geological

Survey
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t

Mar

Apr

DISCHARGE
IEASURE
MENTS
ON
IARRYALL

CREEK
NEAR

JEFFERSON

July

Gage
Ht

Discharge
I

Gage
Ht

Discharge

Date

Hydrographer

Feet

See
Ft

Date

Hydrographer

Feet

Sec

Ft

1913

2630

1

1914

11101

1420

Apr

15

Robert
Follansbee

0

92

120

May

5

Robert
Follansbee

0

71

110

Apr

24

R

H

Fletcher

42

49

May

6

Robert
Iollansbee

0

48

73

Apr

25

R

H

Fletcher

22

29

June

4

Robert
Follansbee

2

09

339

July

23

Robert
Pollansbeo

8

llfi

June

5

Robert
Follansbee

1

87

292

15400

r

Aug

20

RobertH
oF011ansbeo

0

71

72

Day

Jan

Feb

Mar

Apr

May

June

July

Aug

Sept

On
t

Nov

Dec

13601

1560

1560

5600

10500

3251

2630

7131

540

11101

1420

1180

2000

1050

8180

12200

290

3130

690

540

11601

3

1260

1130

1920

1830

9280

14200

3500

690

570

1210

4

12201

1100

1560

1750

8900

15400

2901

3920

61401

555

1210

5

1180

1100

1560

1680

7850

14600

355

4770

620

620

14301

6

11801

2000

1560

2100

6970

12200

570

4370

585

640

1160

7

12201

2500

1480

2500

6970

9280

540

3830

5701

665

1020

S

12201

2830

1480

2950

6740

6740

460

2980

5551

640

940

9

1180E

2600

1650

2950

6500

5150

370

23601
5401

640

9401

10

12201

2830

1650

2520

6500

3550

290

2090

5401

640

90511

11

1

1120

2600

1560

2420

6970

2410

2501

2000

530

640

8701

12

11301

3060

1360

2320

8180

1880

2301

1700

521

110

8701

13

1

11201

26001

1560

21301

89001

2520

235

1430

5401

HOOT

14

1160

2000

1180

17801

89CO

1880

2351

1160

54011

740

8001

15

12601

1560

12601

1850

6740

4060

2501

1020

5401

800

7701

16

12601

1180

1480

2380

6100

5300

3401

940

5401

800

7401

L

1360

1260

1360

3020

5920

6
500

4351

870

5401

80C

7401

I

1

13601
1560

1360

36201

6100

5600

5101

800

540

7401

19

I

14801

1480

13101
4000

5750

5101

800

540

770

7151

20

14801
1650

12601

3850

5750

5440

7701

740

5551

740

7151

21

14201

2000

1180

37301

57501

446
0

9101

8001

5401

740

7151

1310
i

1130

3840

69701

4460

1020

770

530

f710

690

I

2600

23

1740

2600

1120

3950

11400

3430

10101

770

5201

9401

6901

24

1480

1650

1130

4060
105001

2220

1620

800

520

1310

6901

2n

1420

1420

1160

4320
1100

1640

1900

800

520

1770

6901

26

1430

1420

1100

4190
1050
0

950

2050

740

530

1430

6G5

27

I

1650

1420

11801

4320

9280

740

2100

740

530

1210

665

28

p

1920

1420

13601

4590
8900

570

1620

770

540

1110

640

I

29

1480

141801

473C

105001

485

1350

870

540

1060

6401

30

1

1220

18301

4730

11400

370

1520

800

540

040

6401

31

1220

Mean

1350
1860

18301 14401

3040

9280 8010

5480

2020 796

74011730

561

1110 836

1

8521

Run
off
acre

feet

83000103000

88500118100014920001326000
48900
106000
334001
51400
507001



Day

Jan

Feb

Mar

Apr

May

June

July

Aug

Sept

Oct

Nov

Dec

1

j

1

5160

5160

1280

15

740

2251

X530

2

I

20

2

6060

4780

1150

20

740

225

530

3

1

36

991

i

6060

4410

930

25

830

2001

560

4

j

1

40

36

5160

5160

560

40

x

830

200

625

i

5

43

61

24

6060

5160

380

120

830

225

660

6

1

90

40

7160

7160

275

325

830

2501

7001

7

1

8510

10200

225

325

740

2501

740

5

7

300

7160

13400

200

250

740

275

830

9

r

I

38

300
1

7840

12200

160

225

625

27511

30301

10

36

114 1

i

350

6060
11200

120

180

500

300

930

11

i

I

500

5610

8510

80

160

410

300

121

i

1

361

660

5160

3060

50

140

350

3001

7001

13

830

5160

2210

30

120

300

300

56011

14

Il

12

1030

5160

2210

30

120

275

300
1

4701

15

i

1090

5160

2210

50

100

275

3501

470

16

54

271

1

1
150

6060

1960

30

80

275

3501

5301

17

3

371

1

1350

6610

2210

30

120

275

350

5901

18

i

80

1

1420

6010

2210

30

120

2751
I

3507001

10

138

i

1580

7160

2680

30

140

300

3501

I

8301

20

I

1960

7160

3520

30

180

300

3001

930

21

18

r

2210

5160

4780

25

200

3001

2751

10301

22

I

X271

27

i

2680

4410

3780

20

200

106

300

93011

108

361

361

3260

3780

3260

20

200

350

350

930

24

155

225

3780

3780

2510

20

200

350

410

980

130

271

1 1

8C60

4410

2210

20

250

325

440

9801

26

I

3260

5160

1960

20

250

300

470

8801

27

3520

6060

1760

20

500

250

fi4

930

28

24

4410

6060

1500

20

590

250

500

1030

29

361

341

4410

6060

1420

20

660

250

500

10301

30

106 88

60 42

4410

7160

1280

20

660

225

500

103011

31

1

6060

15

740

530

Mean

36

2070

5910

44601

190

234

446

336

783

Run
off

acre
feet

04100
363000

265000
11700
14400
26500
20700
466001

Day

Jan

Feb

Mar

Apr

May

June

July
Aug

1

Sept

Oct

1

Nova

Dec

1

00

84

39

53

36

841

24

20

2

86

73

34

431

36

991

24

20

3

146

50

95

31

40

36

541

24

19

4

114

43

61

24

36

36

45

24

17

5

90

40

64

13

36

36

42

27

6

90

40

64

13

37

36

38

27

7

60

42

84

7

37

54

36

38

8

42

42

372

4

36

114 1

32

47

10

54

361

475

34

40

991

27
1

451

11

42

371

433

30

84

84

27

42

12

44

57

353

14

75

93

27i

38
1

13

84

54

155

9

541

54

271

36
i

14

189

42

122

3

371

541

271

31

15

I

225

271

80

8

36

461

27

271

16

138

271

75

7

36

401

271

27

17

114

261

76

216

361

36

27

27

18

r

155

27

04

172

36

36

X271

27

19

106

27

155

108

361

361

271

271

20

90

27

155

225

63

36

27

271

21

130

271

155
I

198

64

36

61

271

22 23

106

271

155

252

58

361

58

261

731

191

155

138

fi4

361

36

24

24

47

171

163

279

85

361

341

241

25 26

35 37

171 191

99130

106 88

60 42

361 36

31
1

27

c911 211

27

36

79

71

45

36

36

27

201

28

67

91

61

42

36

30

27

201

29

1

84

55

46

42

36

36

27

201

30

73

55

34

40

36

36

261

20

31

6141

36

36

26

Mean

90

5

42

8

1501

76

2

46

4

49

6

36

6I

28

81

Run
off
acre

feet

5030

26301

89301

46901

2850

29501

2250

17101
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Discharge
of

Tarryall
Creek
at

Jefferson
for
1914

Drainage
Area
223

Square
Miles

Altitude
91500

Feet
Above

Sea
Level

r

Day

Jan

Feb

Mar

Apr

May

June

July
I

Aug

i

Sept

Oct

Nov

Dee

1

2771

52

450

1721

5251

59

34

24

2

250

98

526

2071

3121

52

33

24

3

313

86

412

172

292

44

33

24

A

l

331

114

315

172

273
1

42

34

22

5

1

2141

138

207

211

41

34

30

6

223

78

261

106

1801

44

34

341

7

901

68

207

98

16311

42

80

341

I

48

90

172

21

39

94

15

30

34

36

95

155

73

1431

371

33

251

10

84

95

130

50

127

371

33

231

I

391

33

301

12

1

54

100

172

90

1081

39

31

34

13

32

87

iS9

2611

991

441

34

34

14

1

122

117

180

4l2

93

4S

34

341

15

127
1

143

433

1461

891

441

33

211

16

1141

171

525

155

871

4411

34

18
1

17

711

144

243

1G

701
1

81

131

18

4S

124

198

392

84

40

30

15

19

711

140

180

i

2071

791

41

29

141

20

l

48

188

250

Y72

72

34

30

14

21

80

223

164

1

146

861

37

29

18

22

j

00

241

146

353

901

361

40

21

23

90

313

135

3341

901

I

311

38

131

24

821

277

1191

26111

701

201

381

25

48

277

100

225

83

18

26

481

232

97

216

97

341

34

I

181

27

421

241

78

198

81

30

33

20

28

44

328

74

279

65

281

34

231

29

1

90

307

64

297

8S

331

34

231

30

95

248 302

54

2251

66

341

30

271

31

1

525

73

21I

1 Mean

112

168

214

210

135

39

3

33

23

3

Run
off

acre
foot

6660

10300
12700
129001
8300

2340

2030

1390

STATE
ENGINEER
COLORADO
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NORTH
FORIi
of

SOUTH
PLATTE
RIVER
AT

GRANT

Location
At

Grant
postoipice
in

see

9

T

7

S

R

74

W

in

the
Pike
National
Forest
250
feet

above
the

mouth
of

Geneva

Creek
Records
Available
July
1S

1910
to

November
30

1914

Drainage
Area

51

square
miles

Gage

Vertical
staff

Channel
Shifting

Discharge
Measurements
Made
from

footbridge
and

by

wading
Winter
Flow

Ice

causes
backwater
during
the

winter

months
a
nd
measurements

are
made
to

determine
the
flow

Diversions
There

are
no

court
decrees
for
diversions
from

the
North
Fork

above
the

station
but
there
is

a

I

decree
for

a

diversion
of

8

second
feet
from
a

tributary

Accuracy
Though
the

channel
is

somewhat
Shifting
Suffi

cient
measurements
were
obtained
to

make
the

estimates
reliable

The
diurnal
fluctuations
at

this
station
are
so
great

that
the

mean

of

two
daily

readings
does

not
represent

the

mean
discharge

especially
in

the

spring
when
the

Snow
is

melting
during
the

day
and
freezing
during
the

night

Co
operation

Station
maintained
in

co

operation
with
the

United
States
Geological
Survey

DISCHARGE
MEASUREMENTS
ON

NORTH
FORK
OF

SOUTH
PLATTE
RIVER

AT
GRANT

Gage
Ht

Discharge

Gage
Ht

Discharge

Date

Hydrograpber

Feet

Sea
Ft

Date

Hydrograpber

Feet

See

Ft

1913

1914

Apr

15

Robert
Follansbee

1

94

50

Jan

9

Follansbee
Bunger
1

80

72

May

22

R

H

Fletcher

2

11

69

Feb

4

M

E

Burger

1

80

62

June

17

R

H

Pletcher

2

24

85

May

7

Robert
Follansbee

1

86

42

Aug

8

R

H

Fletcher

1

64

22

9

July

6

D

L

Bundy

2

20

76

Sept

28

Robert
Follansbee

1

60

20

0

Aug

20

Robert
Follansbee

2

02

48

Dee

4

R

H

Fletcher

1

94

0

0

Dee

30

R

H

Fletcher

1

82

Ice
conditions NORTH

FORK
OF

SOUTH
PLATTE
RIVER
AT

CASSELLS

Location
At

Cassells
in

sec

11

T

7

S

R

74

W

in

the

Pike
National
Forest

The
nearest

tributary
is

a

small
stream

entering
from
the

south
a

short
distance
below

Records
Available
July
4

1908
to

November
30

1913
Dis

continued
1913

Drainage
Area

128
square
miles

Gage

Chain
gage
which

replaced
a

vertical
staff
reading
to

the
same

datum
Channel
Shifting



246

SEVENTEPNTII
BIENNIAL

REPORT

Discharge
Measurements
Made
from
bridge

Winter
Flow

Ice

causes
backwater
Auring
the

winter

months
and
measurements
are

made
to

determine
the
flow

Diversions
There

are

no

court
decrees
for

diversions
be

tween
this

station
and

that
at

Grant

Accuracy
Although
the

channel
is

shifting
sufficient

meas

urements
have
been

obtained
to

make
the

estimates
of

discharge

reliable
The
diurnal
fluctuations
due
to

melting
during
the
day

and
freezing
at

night
are

so

great
at

this
station

during
the

spring
and
to

aless
extent
in
the
fall

that
the

mean
of
two
daily

gage
readings

does
not

properly
represent

the
mean

stage

Co
operation
Station

maintained
in

co
operation

with
the

United
States
Forest

Service
and

the
United
States
Geological

Survey DISCHARGE
t

MEASUREMENTS
ON

NORTH
FORK
SOUTH
PLATTE

RIVER

AT

CASSELLS
Gage
Ht

Discharge

Date

Hydikographer

Peet

Sso

Ft

1913
Apr

16

Robert
Follansbee

1

40

68

6

May
24

R

H

Fletcher

2

01

242

r

June
17

R

H

Fletcher

2

10

285

Aug

8

R

H

Fletcher

1

28

88

3

Sept

28

Hobert
Follansbee

1

19

74

Dec

4

R

H

Pletcher
r

0

92

27

3

Dec

r31

R

H

Fletcher

1

20

29

2

Ice
conditions NORTH

FORIi
OF
SOUTH
PLATTE
AT

SOUTH
PLATTE

Location
One
third

mile
above

South
Platte
No
tributary

between
station

and
mouth
at

South
Platte

Records
Available

January
4

1909
to

Septelnller
30

1

910

April
1

1913
to
November
30

1914

Drainage
Area

450
Square
miles

Gage

Inclined
staff
whose

datum
has

remained
unchanged

Channel
Somewhat

shifting

Discharge
Measurements
Made
from
car

and
cable
during

high
and
medium
stages

and
by

wading
at

low
stages

Winter
Flow

Ice
causes

backwater
and

discharge
measure

ments
are

made
to

determine
the
flow

Diversions
There
are

court
decrees
for

diversions
of

20

second
feet
from
North
Fork
between
Grant

and
South
Platte

and

62

second
feet

from
intervening
tributaries

exclusive
of

Geneva
Creek

There
are
also
a

number
of

small
ice

and
fish

ponds
which

divert
small
amounts
of

water
at

various
times

Accuracy
As
the

mean
daily

gage
heights

are
based

on
one

observation
they
may

somewhat
in

error
and

therefore
the

estimates
can
not

be

considered
better
than

good

STATE
ENGINTEER

COLORADO

247

Co
operation

Station

maintained
in

co
operation
with

the

United
States
Geological
Survey

DISCHARGE
MEASUREMENTS
ON

NORTH

FORK
OF

SOUTH
PLATTE

RIVER

AT
SOUTH

PLATTE

Gage
Ht

Discharge

Gage
Ht

Discharge

Date

Hydrographer

Feet

Sec
Ft

Date

Hydrographer

Feet

See

Ft

19131914
Jan

13

R

H

Fletcher

36

Jan

12

M

E

Burger

3

20

54

Feb

25

R

H

Fletcher

37

Jan

21

M

E

Bunger

3

16

70

Apr

1

R

H

Fletcher

1

8

76

Feb

5

M

E

Bunger

1

89

65

May

15

Raymond
Richards

2

73

275

Feb

24

M

E

Burger

2

55

52

June

16

R

11

Fletcher

3

00

380

May

4

Thos
Grieve
Jr

3

73

574

Aug

8

R

H

Pletcher

2

10

137

May

9

Robert
Follansbee

3

95

727

Sept

29

R

Follansbee

2

25

126

May

28

R

H

Fletcher

4

95

1420

Nov

1

R

Follansbee

1

98

90

3

July

7

D

L

Bundy

3

30

448

Dec

29

R

H

Fletcher

07

2

July

31

M

D

Anderson

4

45

1160

Aug

21

Robert
Follansbee

3

04

380

Oct

2

R

H

Fletcher

2

11

126

Oct

24

R

H

Fletcher

2

16

132

Ice
conditions

1
s a i vip



Day

JJan

FFeb

MMac

AApr

May

JJune

July

Aug

SSept

Oct

NNov

DDec

1

11

550

82

665

334

118

228

220

111

2

II

445

779

660

321

221

444

220

111

3

445

775

555

28

221

444

116

110

4

442

72

550

224

221

221

221

99

5

40

772

445

22

221

223

26

110

6

335

775

440

222

221

224

221

111

7

556

78

550

222

224

220

16

330

8

60

778

337

22

226

220

224

99

9

1

5501

880

442

222

226t1I

221

220

88

10

II

401

8821

442

225

2241

220

221

77

11

5521

885

442

228

224

222

222

G

12

11

64

885

443

28

224

220

118

6

13

75

78

444

225

220

227

228

66

14

665

778

45

222

119

221

116

55

15

551

555

778

446

222

222

221

221

55

16

4401

445

882

447

223

222

23

228

55

17

330

551

885

447

223

222

117

333

ff

i

Day

Jan

Feb

Mar

Apr

I

May

June

July

Aug

Sept

Oct

Nov

Dec

1

6

5I

8

24

571

3181

1101

1041

35

29

17

51

9

301

531

3951

106

IN

34

24

15

3

j

UI

0

10

231

921

2751

09

1181

35

19

13

i

4

7

61

lI

24

64

2571

1021

1291

39

24

14

5

7

5j

12

471

621

2231

921

105L

39

10

16

6

7

b

13

301

46

214

92i

111

38

21

14

7

7

51

14

261

47

193

921

991

26

21

14

8

7

61

15

201

86

198

881

99

251

21

17

0

7l

fl

161

16

Ill

1581

70

93

25

26

15

10

7I

6

17

211

146

167

83

76

25

19

16

11

71

6

19

26

141

81

69

25

19

10

12

7

5

18

26

92

194

81

72

2G

19

19

I

13

7

5

18

301

126

881

63

26

I9

15

i

14

71

5I

18

291

144

1741

96

59

29

19

15

la

6

G

18

34

161

202

89

56

33

19

18

16

6

7

18

30

166

162

85

59

29

19

16

17

5

7

19

35

177

158

89

57

25

19

19

18

5

7

19

26

188

167

132

57

25

19

18

X19

5

7

19

51

499167

89

62

25

21

17

20

5

7

19

46

255

167

69

64

30

21

16

21

5

7

591

291

162

86

63

X29

18

15

22

5

7I

20

56

355

1701

106

63

20

10

14

23

5

7

20

44

32
71

1701

104

64

29

19

13

24

71

20

35

300

167

105

67

29

18

13

25

5

7I

23

53

282

158

09

72

29

22

10

26

5

7

26

62

264

132

106

67

29

19

10

27

5

7

23

68

264

114

104

47

29

18

SO

28

5

7

25

50

255

112

134

51

29

17

13

29

5

20

G2

246

110

130

47

24

16

13

30

5

19

52

264

102

144

35

24

15

13

31

5

20

282

188

36

16

Mean

5

87

6

14

17

6

37

8

179

155

101

73

3

29

1

19

8

14

9

tun
off
acre

feet

361

341

1080

225011000
11000

6210

4510

1730

1220

887



Day

Jan

Feb

Mar

Apr

May

June

July

Aug

Sept

Oct

Nov

Dec

1

761

343

424

274

115

243

139

139

73

100

47

2

r

274

171

150

230

SS

211

139

130

83

541

50

150

3

188

107

54

4

88

21
11

130

106

76

84i

54

90

q

I

61

307

307

115

19811

130

103

100

781

52

5

3071

150

105

184

120

06

85

741

52

193

6

171

146

107

130

135

211

120

96

83

701

217

126

7

93

274

148

184

118

88

88

66

S6

10

5

471

382

517

193

150

135

262

130

78

120

64

58

g

217

1711

126

90

115

227

130

82

IOC

171

52

274

10

90

54

1

148

243

117

88

83

70

45

54

11

1

llll

382

3321

160

262

100

96

971

701

b2

1711

2741

4241

193

171

1

1

160

243

91

100

97

711

52

150

13

107

I

68

17

I

198

91

91

87

64

50

90

14

SS

I

1

424

125

211

112

911

85

59

50

15

424

171

160

105

227

1117

68

88

100

631

39

307

171

158

90

gg

80

115

227

184

85

91

62

47

126

17

54
E

22

L

67

125

2621

150

82

85

531

50

23

1

18

1

3821

382

75

160

227

1841

75

75

521

43

19

150

150

107

66

135

243

211

75

71

52

43

1481

20

g6

84

S

26

j

j

66

135

211

211

75

68

58j

41

84

21

171

517

307

74

135

227

184

75

73

62

41

244

469

22

193

150

130

59

135

211

160

74

80

56

29

150

23

59

68

67

211

19S

160

71

75

59

37

36

24

31

I

1

4691

601

243

184

1501

85

74

50

31

1

25

391

I

163

1

54

227

1841

1391

74

76

62

50

26

101001
7690

5110

61

243

184

1501

71

78

60

41

27

i

66

243

1601

1501

74

79

53

43

L8

88

272

184

130

75

72

50

40

105
11

105

243

184

1391

73

68

52

30

311

1

243

1601

139

73

74

45

3k

243

139

71

43

Mean

1

74

2

160

212
E

141

86

5

86

3

63

3

45

8

Run
off

acre
feet

2210

9840

12600

8670

5320

5140

3890

2730

Day

Jan

Feb

Mar

Apr

May
1

June

I

July

Aug

Sept

Oct

Nov

Dec

1

L

761

343

424

274

171

150

180

90

46

931

343

3431

274

171

150

230

90

54

3

I

61

274

343

244

150

171

188

107

54

4

I

35

217

3431

244

150

171

188

90

54

I

61

307

307

217

171

193

146

00

93

6

76

343

3071

217

150

193

146

107

130

7

76

382

3431

193

150

171

146

107

130

8

61

343

4241

217

130

217

126

107

93

274

5171

217

244

126

107

76

10

j

471

382

517

193

150

1931

126

90

GB

11

761

424

193

217

1711

126

90

54

12

76

424

4691

171

193

274

126

90

54

13

36

931

675

424f

150

193

193

126

90

54

11

1

llll

382

3321

150

193

150

116

90

63

15

1

1711

2741

4241

193

171

191

107

00

68

16

I

1

1711

244

352

193

150

2121

107

go

68

17

193

274

382

424

150

186

107

90

GB

SS

103

3821

424

274

171

1841

107

g0

54

19

1501

382

424

382

171

160

107

go

68

20

193

343

4241

307

171

158

90

gg

54

21

317

307

424

382

171

136

126

90

54
E

22

L

1931

343

3821

307

150

134

126

59

54

23

1

i

171j

343

3821

382

150

132

107

36

54

24

I

i

111

382

382

343

150

150

107

36

68

25

37

171

424

343

244

193

1481

107

g6

84

S

26

j

If

150

469

343

217

171

146

107

74

84

27

1

171

517

307

217

171

144

107

90

76

281

1

244

469

307

193

150

130

126

g0

68

29

343

460

343

193

150

1251

59

g0

68

30

1

i

343

517

307

171

150

125

107

36

68

31

I

1

4691

171

171

90

76

Mean

1

140

378

391

243

163

170

125

85

0

69

8

Run
off
acre

feet

f

1

8330
23200
23300

14900
10000
101001
7690

5110

4290



Day

Jan

FFeb

I

Mar
I

AApr

I

MMay

JJune

July

AAug

Sept

OOct

NNov

DDec

1

I

778

6771

50

1175

5530

11700

5510

82011

2273

1311

11201

2

778

6671

55

199

5552

11780

5530

5201

2258

120

11201

3

667

60

264

5575

11460

510

11201

2243

120

IIN

4

1

446

6671

60

3081

5595

11380

5510

1000

1120

1120

g

1

556

667

65

3358

6670

11220

5552

9401

2202

120

11201

6

1

667

556

70

4410

6690

11080

490

8801

2202

131

1120

7

I

I

67

556

70

4410

7715

11010

1

8201

2202

120

1100

8

I

1

340

8820

8880

4430

7101

1120

1100

0

611

3308

8830

779

4410

6G0

1

120

11001

1

5561

9911

fi81

3401

1080

8850

3392

660

117711

1

92

1

3

50

778

421

340

11150

8880

3375

b66

1

120

11201

12

1

55G1

5561

361

33581

9978

9945

358

520

1165

120

11101

13

1

56

UU7

481

3

880

9945

4410

480

11651

131

1100

14

I

1

6671

667

3392

5520

945

430

4401

22021

131

1100

15

778

667

761

441011

7792

11010

4430

440

1177

142

992

16

1

104

6671

111

44301

886

99781

4450

4221

11G5

131

883I

8

17

8801

4450

18

11

78

8841

111111

443011

9945

88201

44221

11651

11011

554

19

772

6671

1021

3375

11010

7792

4410

405

154

1101

664

S0

671

991

03

4490

11150

7765

392

3881

11541

1001

554

1001

5541

21

007

99111

481

bb52

1220

7740

3358

388

11541

1

22

II

111

530

1620

7715

3370

11421

110

5541

23

111

7

5G

93

4501

11860

00651

575

3701

1142

1771

5541

24

78

5561

102
1

4

1

510

1620

620

4450

352

1142

X120

442

1

721

551

1111

5510

1380

5575

470

385

11421

131

442

26

8841

4

46

1111

6630

4450

388

11311

142

442

27

7721

444

1311

5510

11380

5510

430

370

11311

131

4421

23

46

6610

11460
j

4490

6610

819

1131

120

554

i2

4

131
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253

GENEVA
CREEK
AT

GRANT

Location
In

the
Pike
National
Forest
at

highway
bridge

in

sec

9

T

VS

R

74

W

at

Grant
postoffice
300
feet

above

mouth
of

creek
Records

Available
November
3

1911

to

November
30

1914
Drainage
Area

74

square
miles

Gage

Vertical
staff

Channel
Somewhat

shifting
during
high

water

Discharge
Measurements
Made
from
bridge
during
high

water
and
by

wading
at

ordinary
stages

Winter
Flow

Ice

causes
backwater
during
the

winter

months
Diversions

There
are

no

court
decrees
for

diversions
above

this
Station Accuracy

Results
are

considered
good

Co
operation

Station
maintained
in

co
operation

with
the

United
States
Forest
Service

and
the

United
States
Geological

Survey
DISCHARGE

31EASURRMENTS
ON

GENEVA
CREEK
AT

GRANT

Gage
Ht

Discharge

Gage
Ht

Discharge

Date

Hydrographer

Feet

Sec
Ft

Date

Hydrographer

Feet

See

Ft

1913

1914

Apr

16

Robert
Follansbee

1

15

28

Jan

10

Follansbee
Bunger

2

02

15

May

22

R

H

Fletcher

1

71

123

Feb

4

M

E

Bynger

1

40

15

June

17

R

H

Fletcher

1

80

143

May

7

Roberti
Follansbee

1

26

41

Aug

8

R

H

Fletcher

1

40

62

July

6

D

L

Bundy

2

00

203

Sept

27

Robert
Follansbee

1

39

56

Aug

20

Robert
Follansbee

1

75

103

Sept

28

Robert
Follansbee

3

30

48

Oct

3

Robert
Follansbee

1

34

37

Dec

4

R

H

Fletcher

1

22

18

Dec

30

R

H

Fletcher

90

16

Ice
conditions

SCOTT
GOMER
CREED
r

NEAR
GRANT

Location
Near
Sullivan
s

ranch
in

sec

19

T

6

S

R

74

W

in
the
Pike

National
Forest

about
5

miles
above

Grant
one

fourth
mile
above

mouth
of

creek

No
tibutary

enters
Between

mouth
and

station
Records

Available
Fragmentary

records
August
16

1909

to

November
21

1913

Drainage
Area

21

square
miles

Also
called
East
Geneva
Creek

e
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SEVENTEENTII
BIENNIAL

REPORT

Gage

Vertical
staff

moved
to

its

present
location

23
4

miles
below

original
site

September
4

1909

Datum
unchanged

in

new
location

but
has

no

determined
relation

to

datum
of

Original
gage Channel

Slightly
shifting

Discharge
Measurements

Made
by

wading

ti
yinter

Flow

Ice
causes

backwater
during
the

winter

months
Diversions

There
are
no

court
decrees
for
diversions
above

this
station
and

therefore
the

records
probably

represent
the

natural
run
off

Accuracy
Conditions
are

favorable
for

fairly
accurate
re

sups
and

the
estimates
of

flow
should

be

reliable

Co
operation

Station
maintained

by
the

United
States
Geo

logical
Survey
in

co
operation

with
the

United
States

Forest

Service

Records
furnished
by

the

United
States

Geological

Survey DISCHARGE
MEASUREMENTS

ON

SCOTT
GOMER

CREEK
AT

GRANT

Gage
Ht

Discharge

Date

HydrograPher

Peet

Sec
Ft

1913 June

17

R

H

Pletcher

1

28

26

Aug

8

R

H

Pletcher

1

03

17

Sept

27

Robert
Follansbee

1

29

28

BEAR
CREEK
AT

MOUTH

Location
At
Sheridan
Junction
station
on

the
South

Park

branch
of

the
Colorado

Southern
R

R

Records
Available

April
1

to

Noveluber
30

1914
and

mis

Cellaneous
measurements

Gage

Vertical
staff

Channel
Shifting

Diversions
Below
all

diversions
on

the
stream

Accuracy
Owing
to

the
extreme
high

water
in

1914
and

the

shifting
character
of

the
channel

records
can

not
be

considered

better
than
fair

DISCHARGE
MEASURE

MENTS
ON

BEAR
CREEK
AT

MOUTH Gage
Ht

Discharge

r

Date

Hydrographer

Feet

see
Ft

1914 Mob

31

Grieve

Bundy

2

22

83

Apr

6

Grieve

Bundy

3

55

260

Apr

19

Thos
Grieve
Jr

4

40

362

May

7t

C

C

Heamalbalch
4

50

592

IJune
10

C

C

Hezrnalhalch
2

30

148

1

July

6

C

C

Hesmalhalch
0

42

38

8

Aug

20

Thos
Grieve
Jr

0

60

67

3

Oct

8

D

L

Bundy

015

10

0

STATI
ENGINEER

COLORADO
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Discharge
of

Geneva
Creek

at

Grant
for
1913

Drainage
Area
74

Square
Miles

Altitude
8

566
Feet
Above

Sea

Level

Day

Jan

Feb

Mar
I

Apr

May

June

July

Aug

Sept

Oct

Nov

Dec

1

7

18I

105

158

L5

92

54

75

28

22

2

1Si

100

165

113

92

61

84

27

22

3

16

66

165

I

113

841

78

66

30

19

4

i

14

63

145

111

841

68

0

30

18

I14
96

151

109

84

73

61

30

20

6

15I

113

173

98

78

76

56

25

20

7

125

188

15

I

98

73

73

40

28

19

8

161

145

214

109

64

S8

39

30

18

9

M

135

210

138

63

SO

42

27

17

10

16

145

229

1051

73

86

43

30

17

11

16

140

214

92

98

86

44

26

16

12

I

22I

188

151

83

90

84

X40

25

16

13

28

240

170

751

761

71

50

25

14

14

j

l

34

138

ISS

73

70

03

46

23

12

15

122

70

82

44

30

12

16

401

182

I

1

1091

14

17

l

391

165

152

1401

70

64

32

28zs

is

18

i

291

165

210

153

70I

64

35

23

16

19

1

30

138

173

167

51

58

39

25

16

20

37

120

173

159

661

49

40

25

16

21

38

120

182
I

MO

61

48

37

25

16

22

I

46

140

188

1591

5649

43

27

10

33

I

1

26

210

1651

1701

56

49

36

37

16

24

22

173

165

1591

58

5S

38

17

16

25

122
1731

153

145

50

54

42

33

16

26

30

240

159

135

49

40

37

31

15

27

46

203

145

182

58

I

54

43

33

15

28

66

188

159

1021

56

60

33

37

15

29

I

78

240

145

941

50

60

30

26

15

30

I

102

i8S

120

92

58

58

36

35

15

31

1

214

90

58

30

15

Mean

I

31

8

152

173

121

69

7

66

2

44

6

28

8

16

4

Run
off

acre
feet

I

1890

9350

10300

i

7440

4290

3940

2740

1710

1010

Unless
otherwise

noted
all

discharges
are
in

cubic
feet

per

second
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Discharge
of

Geneva
Creek
at

Grant
for
1914

Drainage
Area
74

Square
Miles

Altitude
8

566

Feet
Above

Sea
Level

Day

i

Jan

Feb

Mar

Apr

May

June

July

Aug

Sept

Oct

Nov

Deis

1

15

16

14

171

26

1140

302

4251

88

34

30

2

15

15

13

15

31

1060

325

670

74

86

27

g

15

151

13

22

113

855

260

715

76

37

29

4

15L

15

18

20

66

960
r

280

510

78

37

24

5

141

151

17

301

66

785

260

410

78

31

22

g

19

14

17

19i

60

648

302

355

81

38

22

7

15

14

17

251

82

615

280

2851

60

35

21

8

15

141

20

251

58

582

26

300

61

36

20

g

15

151

17

22

203

460

260

295

781

36

21

10

15

17

17

32

222

582

280

275

53

35

19

11

15

17

17

25

240

648

325

2601

571

35

19

12

15

19

171

25

222

715

302

1801

58

33

21

13

16

17

13

28

232

680

350

1581

581

37

i

21

14

17

15

17

66

203

648

375

155

571

45

21

15

18

17

171

49

222

715

402

165

761

32

18

16

19

X18

15

50

240

582

402

122

831

36

27

17

19

18

13

45

280

582

325

122

60i

33

12

18

19

18

17

30

350

582

402

117

55
1

33

19

19

17

19

22i

40

430

582

325

120

45

32

19

20

17

18

12

50

520

582

260

120

55

32

19

21

17

18

14

45

5821

582

2801

120

46

30

19

22

17

16

17

105

995

582

3251

158

48

33

26

23

17

17

19

109

925

582

3021

1041

52

34

26

24

17

18

14

102

820

582

3021

97

52

37

28

25

17

19

22

92

820

648

30
x1

126

52

36

21

26

17

16

15

6G

6

430

3021

128

53

36

23

27

17

15

17

33

785

302

3501

92

5211

38

22

28

17

16

20

33

715

302

2601

101

351

2924L

29

18

19

39

715

280

680

415

441

20

23

30

1

17

18

36

855

302

490

104

39

29

1

27
L

31

15

15

060

785

88

29

Mean

16

3

16

5

16

5

43

2

410

620

344

226

601

34

3

22

4

Run
off

acre
feet

10001

916

1010

2570
25200
369001
21200
139001

35701

2110

1330



Day

Jan

Feb

I

Mar

May

June

July

Aug

Sept

Oct

Nov

Dec

1

88

725

442

33

630

30

20

52

2

102

695

442

42

642

30

20

46

3

I

I

140

G50

406

40

699

16

20

V

4

153

f50

383

39

676

12

25

46

5

I

249

620

328

47

530

121

25

52

6

242

592

296

40

486

121

20

52

7

c

230

593

260

30

432

12

20

52

8

j

308

606

224

12

400

G

20

66

9

18
5

632

173

12

390

6

20

66

211

632

155

6

350

6

20

59

ll

1

j

218

646i

126

6

300

6

20

59

12

i

204

646

107

6

243

6

20

66

13

218

567

98

15

206

10

20

66

14

252

466

116

30

187

16

20

66

15

371

478

224

40

161

25

20

GG

16

410

528

350

40

128

20

20

59

17

429

504

201

40

83

20

12

59

18

429

567

167

96

80

20

12

59

19

L

422

554

137

80

73

20

12

59

20

445

567

116

73

66

20

12

59

21

482

541

91

66

73

25

12

59

22

487

580

72

104

88

25

12

52

23

x

520

593

5G

300

80

20

112

52

24

x

I

520

593f

49

187

66

20

104

52

25

530

567

170

52

20

88

40

26

545

541

42

144

52

20

88

40

27

575

5041

40

13G

52

20

06

40

28

645

4911

38

178

59

20

80

40

29

660

478L

35

400

46

20

66

52

30

1

695

454

34

370

40

25

66

52

31

I

442

464

35

66

Mean

366

571

175

105

23

9

17

3

37

7

54

3

Run
off

acre
feet

21800
35100
10400

6460

14700

1030

23201

3230

STATE
ENGINEER

COLORADO
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CLEAR
CREEK
NEAR

GOLDEN

Location
About
2

miles
above

Golden
in

sec

6

T

4

S

R

70
W

and
a

short
distance
below
the
headgate
of

the
Golden

ditch

The
only

tributary
of

importance
between
the

station
and

the
mouth
is

Ralston
Creek

which
enters

about
12

miles
below

Records
Available

December
4

1908
to
December
31

1909

June
8

to

September
24

1911

January
I

to

November
30

1914

Drainage
Area

Approximately
380

square
miles

Gage

Automatic
recording
gage

whose
datum
has

re

maitied
unchanged Channel

Slightly
shifting

Discharge
Measurements
Made
from

car
and
cable

located

near
the

gage
Winter
FIow

Ice

causes
backwater
during
the

winter

months
but

discharge
measurements
are
made
to

determine
the

approximate
winter

flow

Diversions
Between
ForksM

creek
and

the

station
near

Golden
there
is

a

court
decree
fora
diversion
of

26

second
feet
by

the
Golden
ditch

Accuracy
Conditions

are

favorable
for

accurate
results

and
the

records
should
be

reliable

Co
operation

Station
maintained
by
the
United
States
Geo

logical
Survey
in

co
operation

with
the
Denver

Reservoir
Irri

g
ition

Co

Records
were

furnished
by

the
United
States
Geo

logical
Survey DISCHARGE

MEASURE
AIR
NTS
ON
CLEAR
CREEK
NEAR
GOLDEN

Gage
Ht

Discharge

Gage
Ht

Discbarg

Date

Hydrographer

Feet

See
Ft

Date

Hydrographer

Feet

Sec

Ft

1913

1914

Jan

15

R

H

Fletcher

52

G

Jan

17

M

E

Bunger

1

40

105

Feb

29

R

H

Fletcher

47

4

Feb

10

M

E

Bunger

r

2

20

58

Mar

8

R

H

Fletcher

1

10

50

4

Feb

21

M

E

Bunger

1

28

75

July

11

R

H

Fletcher

2

42

391

j

Mob

26

R

H

Pletcher

1

36

95

Aug

13

R

H

Fletcher

2

10

889

I

Apr

21

Thus
Grieve
Jr

2

15

288

Oct

21

Tbos
Grieve
Jr

1

63

125

I

May

I1

R

H

Fletcher

3

60

1040

Nov

4

R

H

Fletcher

1

60

349

Aug

19

R

H

Pletehcr

2

19

348

Dec

27

R

H

Fletcher

75

8

Sept

30

R

H

Fletcher

1

38

124

Oct

9

D

L

Bundy

1

35

96

Nov

24

R

H

Fletcher

0

94

53

Ice
conditions

CLEAR
CREEK

NEAR
MOUTH

Location
At
pile
highway
bridge

seven
miles

from
Denver

and
one

half
mile
above
mouth

Records
Available
April
1

1914
to

November
30

1914

Gage

Standard
chain

gage
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Discharge
Measurements

From
bridge
at

high
water

wad

ing
at

low
stages

Diversions
Below
all

diversions
on

the
stream

Accuracy
Channel
is

extremely
shifting
and
results
are

poor

After
July
14

gages
on

two
channels
were
used

The

results
are
the

combination
of

the
two

channels
Gage
Ht

Discharge

Date

Hydrographer

Feet

Sec
Ft

1914 Mch
31

Thos
Grieve
Jr

1

20

42

8

May

6

C

C

Heahalmalch
2

80

632

June

24

C

C

Heamalhalch
2

69

611

CHANNEL
NO
1

July

14

Thos
Grieve
Jr

1

95

107

Aug

12

D

L

Bundy

1

20

40

7

Sept
0

3

Thos
Grieve
Jr

50

05

Oct

16

D

L

Bundy

0

50

05

CHANNEL
NO
2

July

14

Thos
Grieve
Jr

1

40

104

Aug

X12

D

L

Bundy

0

95

58

4

Sept

3

Thos
CAeve
Jr

0

55

20

9

Oct

16

D

L

Bundy

0

60

17

9

BOULDER
CREEK
AT
ORODELL

Location
At
Orodell

station
in

sec

27

T

1

N

R

71

W

just
above
mouth
of

Fourmile
Creek

Records
Available
March
18

1907
to

November
26

1914

From
May
14

1895
to

December
20

1909
a

station
was

nain

tained
about
1

mile
below
the

present
site

chiefly
by

the
State

engineer
The

records
at

the
two

points
are
not

directly
com

parable
as

some
water
is

diverted
for
irrigation

between

Drainage
Area

108
square
miles

Gage

Automatic
recording

gage
installed
by

the
Colorado

Power
Co Channel

Shifts
in

extreme
high

water

Discharge
Measurements

Made
from

car
and

cable

Winter
Flow

Ice

causes
backwater
during
the

winter

months
and
during
that
period

discharge
measurements

are
made

to

determine
the
flow

Diversions
There

are

no

diversions
from
Boulder
Creek

above
the

station
but
there
are
court

decrees
for

diversions
of

165
second
feet
from

tributaries
entering
above

Below
the

sta

tion
there
are

decrees
for
diversions
of

2

871
second

feet
from

Boulder
Creek

Co
operation

Station
maintained

in

co
operation

with
the

Colorado
Power
Co

STATE
ENGINEER

COLORADO

261

DISCHARGE
MEASUREMENTS
ON

BOULDER
CREEK
AT

ORODELL

Gage
Ht

Discharge
II

Gage
Ht

Discharge

Date

Hydrographer

Feet

Sea

Ft

1

Date

Hydrographer

Feet

Sec
Ft

1913

1914

Jan

30

M

E

Burger

2

05

40

Apr

23

D

L

Bundy

Thos

Feb

27

E

Burger

1

s0

17

Grieve

2

70

124

Mar

19

M

E

Bunker

1

88

22

May

12

D

L

Bundy

2

95

196

May

13

M

E

Burger

2

28

61

June

16

Thos
GrieveJr

3

60

670

July

8

M

M
Hunger

2

82

153

July

10

D

L

Bundy

3

00

366

Oct

22

D

L

Bundy

2

60

115

I

Aug

25

Thos
Grieve
Jr

2

20

129



Day

Jan

Feb

Mar

Apr

May

June
I

July
I

Aug

Sept

Oct

Nov

Dec

1

50

74

241

ci

A8

520

388

215

294

15
7

2

103

431

2780

955

852

278

107

111

2

I

50

80

234

8101

520

330

215

294

144

3

50

60

213

742

472

294

215

277

1

144

4

50

40

204

898

450

294

220

260

1

157

5

50

55

228

656

450

312

220

254

162

G

I

50

80

287

892

450

330

220

244

167

7

50

60

X316

639

450

312

220

198

173

8

I

I

521

56

316

595

450

294

192

194

157

9

58

52

52

316

590

429

238

218

190

144

10

1

52

50

316

622

429

260

168

187

120

I1

52

15

380

742

408

330

168

184

149

12

52

i

60

450

662

388

330

168

180

152

13

52

651

505

622

330

312

146

177

149

15

52

70

446

595

349

294

192

173

154

15

53

52

80

372

644

408

277

192

170

149

16

105

52

851

330

686

472

260

168

170

132

17

52

1201

360

660

570

257

168

157

132

18

52

1251

380

985

845

595

260

146

157

149

19

52

116

416

845

595

244

234

157

144

20

75

52

1391

421

810

520

234

254

157

144

21

52

184

384

775

595

238

260

157

152

22

52

173

360

710

595

234

250

163

102

23

52

144

408

710

595

216

241

166

80

24

47

52

125

505

650

680

247

228

170

100

25

52

139

585

606

570

219

213

170

127

26

47

125

845

570

520

210

222

132

116

27

56

137

960

595

495

213

222

157

98

7C

28

65

162

698

742

450

213

210

144

98

29

62

190

742

742

450

213

213

98

144

30

60

225

920

600

408

213

213

144

72

31

68

219

845

1710

388

213

170

157

70

7

Mean

53

104

450

692

484

X266

226

185

136

Run
off

acre
feet

1

3260

6190
87700
41200

29800
16400

8520
114001
8090

Day

Jan

Feb

Mar

i

Apr

May

June

July

Aug

Sept

Oct

Nov

Dec

1

86

403

2900

990

760

247

116

116

2

103

431

2780

955

852

278

107

111

3

I

106

439

2600

955

820

192

107

113

109

473

2420

990

732

218

107

107

5

112

486

2160

1020

679

192

116

97

6

115

500

1850

9551

603

192

1161

88

7

118

509

1650

885

555

157

1161

87

8

121

576

1510

8521

532

192

116

82

9

124

665

1300

620

509

192

126

82

10

58

126

950

1420

820

465

218

116

82

11

136

985
1600

820

423

168

116

78

12

162

880

1650

790
r

423

168

107

80

13

172

720

1900

760

383

168

1161I

80

14

177

690

2000

760

364

146

1161

69

15

174

720

2050

705

328

192

1161

53

16

198

810

1600

679

328

192

116

53

17

105

291

915

1700

760

328

168

107

54

18

277

1060

1850

820

311

168

107

53

19

264

985

1850

705

311

146

107

53

20

280

1100

1750

653

328

146

113

y531

21

75

312

1300

1700

653

346

157

120

53

82

333

1680

1510

790

364

157

1261

53

23

330

1950

14201

790

328

157

133

53

24

328

1950

14201

653

311

146

140

53

25

1

325

1900

1300

593

278

136

146

53

26

92

322

1840

11401

569

2781

146

53

27

I

90

326

1900

1020

603

294

128

146

1531

28

V

85

330

1950

1140

603

278

11G

136

53

29

85

350

1950

1060

603

278

116

136

53

80

375

1780

1060

843

294

116

1361

53

31

1

83

2300

885

278

136

Mean

85

2

219

1120
1710

777

431

170

121

70

7

Run
off

acre
feet

1010

13000
68900
102000

47800
26500

10100

7440

4210
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SEVEN
UHNI
TH

BIENNIAL
REPORT

Discharge
of

Clear
Creek
at

Mouth
for
1911

Attitude
5

110
Feet
Above
Sea
Level Day

Jan

Feb

Mar

Apr

May

June

July

Aug

Sept

Oct

Nov

Dec

1

20

27

27

330

822

1210

78

879

56

18

30

2

17

27

51

390

894

1260

115

362

40

18

30

12

29

3

J

371

51

308

240

858

1170

90

394

18

26

20

4

45

308

147

270

822

1000

78

343

14

18

20

57

5

308

147

97

285

822

1040

102

334

10

18

30

64

B

157

02

92

484

822

930

142

289

8

27

25

231

7

84

57

601

822

788

210

208

8

18

20

157

8

117

64

39

I

652

894

720

2551

180

8

18

20

77

9

J

57

27

40

618

030

686

155

162

8

18

20

108

10

40

61

11

584

1000

652

102

452

4

18

19

36

11

64

12

I

361

601

1070

720

285

124

4

18

19

40

12

13

1

40

32

517

966

720

360

120

4

18

19

70

13

401

45

84

390

894

805

452

74

4

18

19

15

14

32

84 70

57

652

788

788

550

36

4

22

19

201

15

51

231

584

652

966

206

36

4

18

29

27

16

57

199

127

584

788

858

192

36

10

18

39

17

137

64

720

930

858

237

36

14

18

69

64

18

J

137

51

45

788

1000

858

310

36

18

18

78

231

19

a

51

40

64

720

966

894

266

46

26

18

133

170

20

64

64

36

652

930

894

190

30

14

18

162

40

21

57

r

36

70

686

858

930

147

30

14

18

171

51

22

36

70

24

686

1000

858

199

36

10

18

89

49

23

5

25

20

45

754

1000

788

339

36

10

218

30

36

24

26

24

36

686

1000

720

195

36

8

203

30

64

25

27

32

51

51

686

1000

X618

254

36

8

132

30

28

I

26

40

51

157

652

1000

517

199

36

8

123

25

27

51

214

170

788

1040

452

184

36

8

65

20

32

28

170

170

127

720

1000

300

180

36

10

35

20

29

127

36

720

1000

155

189

a26

14

30

20

30

143

69

5

68

720

1040

102

250

30

14

30

30

31

4270

4050

3090

2280

1110

394

30

30

Mean

592

926

775

223

121

12

7

37

4

42

5

Run
off

acre
feet
t

35200
56900

46100
13700

7440

756

2300

2530

STATID
LNGLNI7LR

COLORADO
v
111UG1
1V
1

1

17

Drainage
Area
108

Square
Miles

Altitude
5

723
Feet
Above

Sea
Level

Day

Jana

Feb

Mar

Apr

May

June

July
I

Aug

Sept

I

Oct

Nov

D1m

1

20

27

27

51

328

157

117

40

51

40

45

451

28

17

27

51

308

147

112

57

51

3S

45

3

12

29

27

371

51

308

147

107

51

51

36

51

4

30

32

47

45

308

147

102

84

51

45

45

5

I

31

32

57

308

147

97

92

51

51

36

6

d

33

27

571

64

287

157

02

92

84

51

40

7

34

32

641

70

231

170

87

84

57

51

40

8

36

241

901

77

2311

157

82

117

64

39

40

38

19

641

77

214

137

77

108

57

27

40

10

1

40

14

64

70

231

137

77

108

51

40

61

11

40

36

70

70

268

147

8

10G

36

45

64

12

I

361

32

771

70

268

108

64

103

45

40

70

13

1

40

32

64

70

268

108

64

100

57

40

70

14

401

45

84

64

248

108

70

70

40

40

67

15

1

401

32

84 70

57

214

137

64

64

40

40

64

16

201

30

51

231

117

64

57

40

39

70

17

1

I

32

27

57

57

199

127

51

51

401

39

64

IS

1

3W

32

36

57

64

214

137

64

51

40

39

57

j

40

14

45

64

231

137

51

45

40

38

57

20

17

40

17

51

64

231

147

51

40

64

38

45

21

32

32

15

64

64

231

170

77

64

64

36

64

22

32

29

14

57

70

1248

184

40

51

57

r

36

70

23

32

26

12

51

70

268

170

51

51

53

36

70

24

36

20

17

51

77

248

157

51

45

49

25

20

45

S

51

77

231

1b7

51

40

44

36

64

26

24

36

51

92

199

147

70

64

40

35

64

27

1

27

32

51

51

137

199

137

57

51

57

33

45

28

I

36

40

40

51

157

199

157

64

51

51

32

42

29

136

27

51

214

170

127

45

51

48

32

40

30

36

32

51

170

170

127

36

51

45

24

38

31

36

32

214

127

36

42

36

Mean

29

8

33

8

26

7

56

7

83

4

243

143

69

5

68

50

3

38

4

53

7

Run
off

acre
feet

1830

1880

1640

3370

5130
14500

8790

4270

4050

3090

2280

3300
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SEVENTEENTII
BIENNIAL

REPORT

STA
LE

ENGINEER
COLORADO

1

Discharge
of

Boulder
Creek
at

Orodell
for

1914

SOUTII
BOULDER

CREED
NEAR
ROLLINSVILLB

g

Drainage
Area
108

Square
Mlles

Altitude
5

723
Feet
Above

Location
At
highwayg

Y

in

sec

35

T

1

S

R

73W

Sea
Level
1

mile
west

of

Rollinsvllle
iii

the
Pike
National
Forest

The

Day

Jan

Feb

Mar

Apr

May

June

July

Aug

Sept

Oct

I

Nov

Dee

1

47

42

32I

156

345

270

79

2

47

58

37

156

305

270

3

47

77

32

156

286

238

39

q

47

58

52

169

305

195

39

5

52

52

77

182

845

182

58

39

6

52

2

91

1691

324

170

48

39

7

52

28

84

169

305

159

73

b0

39

8

52

18

7D

182

e

286

148

50

9

58

28

70

196

286

138

50

10

42

37

37

84

1

96

286

170

iI

63

11

I

24

42

28

70

1961

286

138

12

47

42

37

64

182

286

138

42

46

13

47

42

42

58

1561

286

128

79

46

14

20

42

32

58

134

286

128

39

15

C

i

20

24

77

125

253

120

39

IG

47

32

91

670

223

120

68

39

17

47

37

98

238

112

58

39

18

37

28

77

253

112

19

58

28

84

270

105

73

36

20

58

24

91

253

98

68

36

58

21

58

24

116

640

253

98

73

38

22

58

15

24

125

584

270

98

79

39

23

58

37

20

145

558

253

98

63

24

58

37

20

145

394

253

105

63

25

52

37

20

134

530

223

98

63

26

70

42

20

134

530

209

185

50

63

27

58

37

20

156

595

366

538

92

46

28

52

32

20

156

702

345

195

85

54

2p

58

20

134

630

345

209

92

30

52

28

156

5621

345

270

79

31

58

23

Vii

270

r73

Mean

49

3

42

3

28

2

93

5

204

482

269

134

72

2

45

2

50

1

Rua
off

acre
feet

3030

2350
1730

5560

12800

7646

16500

8240

4300

2780

2980

1914
Drainage
Area

39
square
miles

Gage

Vertical
staff

f

Channel
Fairly

permanent

Discharge
Measurements

Made

from
bridge

during
high

k

water
and
by

wading
at

ordinary

stages

Winter

low

rce

Causes

backwater
during
the

Winter

months
Diversions
There
are

no

court

decrees
for

diversions
above

n

the
station
and

therefore
it

is

probable

that
the

records
represent

r

the
natural
run
off

Accuracy
Conditions

are

favorable
for

fairly
accurate

Ie

salts
and
the

estimates
of

discharge

should
be

reliable

Co
operation

Station
is

maintained
by

the
United
States

Geological
Survey
in

co
operation

With

the
United
States

Forest

Service

Records
furnished
by

the

United
States
Geolobical

Survey DISCFIARGE
MEASUREMENTS
ON
SOUTH

BOULDER
CREEL
NEAR
POL
L
INS

VILLE

Gage
Ht

Discharge

Gage
Ht

Discharge

Date

Hydrographer

Feet

Sea
Ft

Date

Hydrographer

Feet

Sec
Ft

1913

M

1914

May

15

R

H

Fletcher

1

90

145

Jan

26

R

H

Fletcher

0

95

9

9

July

4

R

H

Fletcher

L
GO

65

Mar

4

R

H

Pletcher

0

93

10

May

12

R

H

Fletcher

2

20

176

May

13

R

H

Fletcher

2

05

152

Aug

28

Robert
Follansbee

1

22

30

Ice
conditions

SOUTH
BOULDER
CREEK
AT

ELDORADO
SPRINGS

Location
At
the
mouth

of
the

canyon
at

Eldorado
Springs

t

in

sec

30

T

1

S

R

70

7

3

miles

southwest
of

Marshall
NO

important
tributaries
within

several

miles

Records
Available
May
15

1895

to

September
30

July
1

1904
to

November
30

1914

Drainage
Area

125
square
miles

Gage

Vertical
staff

datum

unchanged

nearest
important
tributary
Jennie

Creek
enters
3

miles
above

Records
Available

September
10

1910

to

November
30
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SEVENTEENTH
BIENNIAL

REPORT

Diversions
There
are

court
decrees
for

diversions
of

137

second
feet

above
the

station
and
1

658
second

feet
below

There

are
also
a

number
of

flood
water

decrees

DISCHARGE
MEASUREM
HNTS
ON

SOUTH
BOULDER
CREEK
AT

ELDORADO

SPRINGS

Gage
Ht

Discharge

Gage
Ht

Discharge

Date

Hydrographer

Feet

See
Ft

r

Date

Hydrographer
Feet

Sec
Ft

1913

1914

May

14

M

E

Burger

r

1

7576

June

16

Thos
Grieve
Jr

2

70

238

July

8

M

E

Banger

1

75

77

4

July

9

D

L

Bundy

2

25

176

Oct

24

D

L

Bundy

1

40

21

3

ST

VRAIN
CREEK
AT
LYONS

Location
Three
fourths
of

a

mile
below
Lyons
in

see

17

T

3

N

R

70

P

one
fourth
mile

below
the
junction
of

North

and
South
St

Vrain
creeks
and

just
below
Stone
Canyon

Records
Available

August
1

1887

to

October
31

1890

June
13

1895
to

October
31

1903

July
1

1904

to

November

30

1914 Drainage
Area

209
square
miles

Gage

Inclined
staff
gage

installed
August
9

1909
at

prac

tically
the

same
datum
as

the
inclined

staff
gage

used
from
1895

to

1903

It

is

not
known

whether
the

gage
used
prior
to

1895

was
located
at

the
present
site

Channel
Permanent

Discharge
Measurements
Made
from
car
and
cable

Winter
Flow

Ice
causes

backwater
during
a

portion
of

the

winter
months Diversions

There
are

court
decrees
for

the

diversion
of

166

second
feet
from
the

St

Vrain
and

tributaries
above

the

station
Below
there
are
court

decrees
for
1

632
second

feet
from

St

Vrain
Creek
and
flood
water

diversions
of

190
000

acre
feet

Co
operation

During
1913

and
1914
the
station

was
main

tained
in
co

operation
with
the
Great

Western
Sugar
Co

DISCHARGE
MEASURE31ENTO
ON

ST

VRAIN
CREEK
AT
LYONS

Gage
Ht

Discharge

Gage
Ht

Discharge

Date

Hydrographer

Feet

Sec
Ft

Date

Hydrographer

Feet

Sec
Ft

1913

1914

Jan

30

M

E

Burger

1

65

12

Apr

2

Bundy
Grieve

2

35

128

Feb

27

MA
Banger

1

85

21

May

9

D

L

Bundy

v

3

45

511

Mar

20

M

E

Bunger

2

00

22

1

June

5

Thos
Grieve
Jr

4

02

923

May

13

M

E

Banger

3

35

365

July

26

Thus
Grieve
Jr

2

72

220

July

7

M

E

Bunger

2

90

198

Aug

25

Thee
Grieve
Jr

2

28

112

Oct

18

D

L

Bundy

2

10

82

Oct

29

C

C

Heamalhalch
2

16

82

8

STATE
ENGINEER
COLORADO

for
1913

Drainage
Area
39

Square
Miles

Altitude
8

500

Feet
Abo

Sea
Level

Day

Jan

Feb

Mar

Apr

May

June

July

Aug

Sept

Oct

Nov

Dm

1

r

113

28
31

115

38

24

351

30

2

271

115

37

29

37l

28

3

113

2601

85

36i

36

39

27

4

122

2481

92

351

40

i

41

30

5

131

2481

100

351

45

43

32

140

239i

85

35i

7

131

231

85

33

7i

571

8

122

222

80

27

85

54

35

9

149

214

271

57

51i

35

10

1441

2051

70

27

51

48

35

11

1401

248

57

30

45

45

12

175

2261

57

32i

40

481

35

13

170

205

63

35

35

51

14

1fi0

202

68

27

31

44

311

15

Al

199

74

24

31

381

351

16

I

8

I

145

196

79

27

29

311

31

17

158

1931

85

27

9

27

28

18

172

1001

85

27

27

20

241

19

185

183
I

85

24

29

25

24

20

177

65

22

30

30

24

1

I

I

155

170

45

20

32

35

24

22

165

1601

58

20

33

351

24

23

175

150

71

20

35

351

24

24

185

140

85

20

35

3511

24

25

185

134

64

20

35

35

241

26

I

271

128

50

20

35

35

24

27

295

122

54

20

35

35

23

28

110

295

122

50

20

35

35

21

20

295

130

45

20

35

34

20

30

295

122

40

17

35

32

20

31

295

40

19

31

1

Mean

177

194

72

26

5

38

8

38

31

28

3

Run
off
acre

feet

10900

11500
4430

1630

2310

2360

1680



270

SIDVDNTIDIDNTH
BIi
NNIAL
RZCPORT

Discharge
of

South
Boulder
Creek

near
Rollinsville
for
1914

Drainage
Area
39

Square
Miles

Altitude
8

500

Feet
I

Above

Sea
Level

Day

Jan

Feb

Mar

Apr

May

June

July

Aug

6eFt

Oct

Nov

Dec

1

127

254

105

25

62

b505

226

101

33

23

127

2

95

33

19

27

60

b542

237

97

31

116

20

85

3

20

43

33

34

74

498

228

93

29

85

20

22

4

26

17

10

40

88

455

220

85

27

18

27

5

6

331

37

98

405

212

78

24

23

15

7

r

8

331

135

1791

34

81

392

203

71

22

8

j

12

251

7

1791

77

29

31

64

392

105

64

20

22

12

1931

8

25

69

43

37

93

355

57

17

2071

13

33

9

33

23

21

32

171

318

1651

24

15

33

13

29

10

12

27

172

306

237

45

14

43

14

11

I

43

529

31

174

282

205

51

13

14

12

207

152j1

55

27

175

330

172

55

12

13

164

69

25

38

29

146

380

140

57

16

143

16

60

14

38

33

17

55

165

380

138

51

20

85

20

15

23

60

180

380

137

48

20

18

23

16

1

19

1

691I

64

195

374

136

44

17

19

16

17

851

180

179

55

227

368

146

40

10

21

14

j

IS

179

I

60

259

355

132

45

12

95

14

19

22

5

43

64

355

405

114

42

14

166

13

19

20

22

19

62

259

380

93

39

16

19

I

13

25

21

25

1

64

455

355

93

36

19

29

13

22

69

193

60

430

330

78

33

19

12

23

237

127

69

67

424

306

94

31

191

12

237

24

55

19

29

57

418

330

110

30

19

12

55

2b

33

29

16

5

93

412

306

104

29

19

43

12

28

lU

31

254

1101

32

19

20

12

27

Mean

58

2

84

430

248

116

35

16

26

13

Run
off

acre
feet

2S

3400

10500
10700

64

455

248

122

29

13

31

13

29

64

405

248

128

30

14

33

12

30

64

442

237

134

31

14

26

12

31

i

450

140

32

26

Mean

10

0

10

0

12

0

50

2

252

356

153

49

5

18

4

27

0

14

5

Run
011

acre
feet

615J

555

738

2990
15500
21200

9410

3040

1090

32
1

863

STATID
IDNGINHER

COLORADO

271

Discharge
of

South
Boulder
Creek
at

Eldorado
Springs
for
1913

Drainage
Area
125

Square
Miles

Altitude
5

800
Feet

Above

Sea
Level

Day

Feb

l

Mar

Apr

May

June

July

Aug

Sept

Oct

I

Nov

Dec

1

43I

127

254

105

33

25

55

39

17

43

127

9371

95

33

19

55

31

17

3

L

251

116

2371

85

33

20

43

33

17

4

251I

155

237

85

38

22

55

26

17

5

251

124

207

85

43

22

49

27

17

6

331

128

2071

85

43

I9

431

23

15

5

7

r

331

135

1791

77

33

19

33

27

15

8

j

251

165

1791

77

29

43

38

19

15

22

187

1931

69

25

69

43

30

15

10

19

155

2071

69

33

55

33

23

21

I1

1

33

185

237

60

33

43

29

21

5

12

33

104

222155

33

33

43

24

r13

I

43

529

193

55

29

25

43

19

14

55

207

152j1

55

29

33

43

22

5

15

69

164

166j

69

25

38

38

n

18

69i

143

166

60

25

38

33

17

17

I

I

77i

144 r

1661

85

25

43

33

23

18

1

I

691

1391

1791

85

25

33

33

23

19

1

691I

153

179

69

25

33

M

19

20

1

851

180

179

69

22

33

38

19

21

8W

105

179

85

22

29

38

18

22

I

95

105

166

69

22

5

43

19

23

35

127

166

85

19

29

22

19

24

77

152

166

85

19

33

25

191

25

1

69

166

140

69

22

33

29

25

26

i

69

193

127

69

19

33

21

25I

27

771

237

127

69

19

33

21

5

22

2S

85

237

127

55

19

29

26

33

29

106

270

127

55

19

33

29

16

5

30

105

270

105

43

19

33

29

17

31

254

43

19

33

Mean

58

2

170

180

72

2

26

1

32

8

36

5

23

3

16

6

Run
off

acre
feet

3400

10500
10700

4440

1600

1950

2240

1390

329



Diseharge
of

South
Boulder
Creek
at

Eldorado
Springs
for
1914

Drainage
Area
125

Square
Miles

Altitude
5

800

Feet
Above

Sea
LeveL

Day

Jan

Feb

Mar
I

Apr

May

June

July

Aug

II

Sept
I

Oct

Nov

Dec

1

15

4

64

5

318

867

217

152

43

22

10

2

15

4

67

5

315

855

205

179

43

25

9

3

15
4

79

9

294

925

192

152

38

25

9

4

15

4

1021

312

138

765

194

127

33

25

9

5

15

4

133

354

665

215

1271

33

25

9

6

151

354

570

200

1051

33

25

22

r

71

I

15

4

15A

135

354

495

175

105

25

25

22

g

15

4

108

450

390

177

105

33

25

22

jj

15

4

92

2

5571

320

165

95

33

29

22

10

j

15

4

97

2

x615

330

167

105

33

29

19

11

i

15

4

95

2

615

357

185

95

33

29

19

12

15

4

102

557

356

160

85

25

29

19

13

15

4

124

450

393

163

77

29

33

19

14

21
3

160

400

466

267

69

33

33

19

15

21

3

219

400

422

153

69

33

33

19

16

33

3

263

557

329

132

62

33

33

13

17

37

2

289

550

315

132

69

29

33

22

18

41

1

213

605

309

152

69

29

33

25

19

35

2

172

655

334

152

X55

25

29

25

20

33

3

197

715

319

140

55

25

29

25

21

38

2

211

775

308

127

55

29

29

29

22

39

2

238

920

300

179

69

33

33

25

23

26

8

253

915

267

152

551

29

55

21

24

I

31

4

222

950

252

127

55

29

33

21

33

9

2376

905

272

127

49

29

38

21

26

38

8

252

X750

220

127

55

25

43

21

27

48

7

252

715

222

105

69

25

38

21

28

49

6

252

790

210

105

55

251

33

211

20

49

6

260

725

212

105

55

25

33

21

30

1

52

6

276

664

215

105

55

25

33

23

31

55

1

138

701

210

207

43

69

33

18

dean

28

6

177

588

409

162

83

0

30

5

32

4

19

7

Run
off

acre
feet

1760

10500
36200
2430
0

9960

5100

1820

1990

1170

TATE
PNGIXEhR

COLORADO

273

Discharge
of

St

Vrain
Creek
at

Lyons
for
1913

Drainage
Area
209

Square
Miles

Altitude
5

349

Feet
Above

Sea
Level

Day

Jan

Feb

Mar

Apr

May

June

July

Aug

Sept

Oct

Nov

Dec

1

1381

382

197

98

66

118

51

2

138

382

184

98

66

118

45

3

138

404

172

118

82

108

45

4

138

404

184

118

82

128

35

5

128

382

184

118

98

138

35

r

I

138

382

210

118

98

118

45

7

i

160

342

210

118i

98

118

45

150

382

210

981

220

118

45

9

38

382

254

172

081

180

99

45

10

I

381

306

288

238

98

83

35

11

38

824

426

197

98

138

89

35

12

I

52

324

342

160

98

138

99

35

13

74

3061

270

138

90

118

118

35

14

98

382

254

128

90

99

108

35

15

98

288

306

238

82

99

108

35

16

i

98

224

342

197

82

118

99

35

17

108

210

306

197

82

91

99

30

18

i

128

2241

342

224

82

83

99

19

i

140

210

342

254

82

83

99

35

20

p

184

184

324

184

82

83

83

25

21

I

197

100

306

224

82

83

69

25

22

184

138

270

270

74

76

69

21

5

23

I

I

160

210

270

270

74

76

57

21

5

24

149

224

254

306

74

83

45

21

5

25

138

270

254

210

82

83

45

35

26

138

270

238

160

66

83

35

35

v7

128

362

238

128

66

83

35

25

28

128

362

238

118

W

35

21

5

29

1

1

8

362

238

1

66

C9

18

30

138

362

210

11818

52

69

35

18

31

382

98

66

45

Mean

118

254

312

190

88

99

85

33

Run
off

acre
feet

5150

15100

18600
117001
5410

5890

5230
1960



J1

SEVE
INTL
BI

1
11

U111j1
1V

iAL

111jYVALL

Discharge
of

St

Vrain
Creek
at

Lyons
for
1
914

Drainage
Area
209

Square
Miles

Altitude
5

349
Feet
Above

Sea
Level

Day

Jan

Feb

Mar

Apr

May

June

July

Aug

Sept

Oct

Nov

Dec

1

25

118

600

1190

461

486

91

45

57

2

25

118

840

1340

436

346

118

45

45

3

I

25

138

x

540

1190L

436

327

99

45

35

4

I

25

172

513

1090

436

308

99

45

40

5

I

25

160

486

910

486

274

91

35

51

6

301

1491

461

750

461

242

831

40

451

7

251

1491

870

390

243

91

45

401

g

1

301

436

160

486

5701

3461

212

83

45

451

9

3511I

172

513

4861

36811

212

69

45

401

10

I

25

no

uo

540

3681

2126

76

45

35

Il

i

I

30

172

486

670

368I

212

83

45

351

12

351

160

461

790

346

185

83

45

35

13

45

185

413

910

346

185

83

45

35

14

57

185

368

1040

346

212

991

451

35

15

1

69

212

308

1000

346

185

83

511

35

18

1

69

291

346

830

346

185

991

511

18

17

I

69

291

346

830

346

185

99

45

22

18

83

274

368

830

346

198

83

40

18

19

69

258

436

830

258

160

83

35

18

2D

69

242

486

910

242

138

76

35

18

21

s

79

258

513

910

274

138

91

35

18

22

76

242

600

790

300

128

83

69

18

23

69

2271

600

670

308

118

76

99

18

24

69

2421

600

600

242

11

76

83

18

25

7I

99

18

20

83

291

600

436

212

118

51

99

181

27

91

346

635

4131

212

118

451

91

181

28

99

436

870

4361

2421

118

401

91

181

29

99

5131

830

4361

227

1081

45

69

18j

30

99

570

830

43T

670

fl9

45

571

18

31

99

830

540

83

57

Mean

58

3

238

537

7681

356

192

79

9

55

5

29

4

Run
off

acre
feet

j

3580

14200
330001

457001
21900
11800

47501

34101

1750

STATE
ENGINEER
COLORADO

275

BIG

THOMPSON
CREEK
NEAR
MOUTH

Location
At

highway
bridge
foci

miles
from

Pvans
and

about
half

mile
above

mouth

Records
Available
April
1

1914
to
November
30

1914

Discharge
Measurements
From
highway
bridge
during

high
stages
and
wading
at

low
stages

Diversions
Station
is

below
all

diversions
on

the
stream

Accuracy
During
the

extreme
high

water
of

this

year

channel
shifted
and
some
water
also

went
around
the

station

The
results
cannot

be

considered
better
than
fair

DISCHARGE
MIIASURE31ENTS
ON
BIG
THOMPSON

NEAR
MOUTH

Gage
Ht

Discharge

Date

nydrographer

Feet

See
Ft

1914

k

Apr

3

Bundy

Grieve

1

52

50

May

8

Thos
Grieve
Jr

6

48

1147

July

10

C

C

Hezmalhalch
1

50

1153

Aug

27

Thos
Grieve
Jr

1

45

Oct

22

D

L

Bundy

2

00

58

0

CACHE
LA

rPOUDRE
RIVER
AT

IOUTH
OF

CANON
NEAR
FORT
COLLINS

Location
In

sec

15

T

8

N

R

70

W

3

miles
below
the

intake
of

the
Fort
Collins

waterworks
12

miles
above

Fort
Col

lins

half
a

mile
above

mouth
of

Lewstone
Creek

Records
Available

March
15

1884
to

October
15

1901

February
3

1910
to
November
30

1914

Drainage
Area

1

000
square
miles

Gage

An
automatic

recording
gage

installed
November
30

190

datum
unchanged
No

information
available

concerning

the
gage
used

from
1884
to
1901

Channel
Permanent

Discharge
Measurements
Made
from

car
and
cable

Winter
Flow

Ice

causes
backwater
during
the

winter

months
and
measurements

are
made
to

determine
the
flow

Diversions
There
is

a

court
decree
for

a

diversion
of

57

second
feet
from
Cache
la

Poudre
River
between
this
station

and

the
one
3

miles
above
and

decrees
for
diversions
of

119
second

feet
from
intervening
tributaries
Below
the

station
there
are

decrees
for
diversions
of
3

105
second
feet
from
the

river

In
addi

tiou
there

are
numerous

decrees
for
flood
water
diversions

Co
operation

During
1
913

and
1914
the

station
was

main

tained
in

co

operation
with

the
North
Pondre
and
the
Larimer

and
Weld

Irrigation
Companies
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MEASUREMENTS
OF

CACHE
LA

POUDRE
RIVER
AT

MOUTH

OF

CANON

Gage

Discharge

Gage
11t

Discharge

Date

Hydrographer

Feet

Sec

F

Date

Hydrographer

Peet

Sec

Ft

1913

1914

Aug

S

Jan

20

M

E

Bunger

c

1

6

38

May

8

D

L

Bundy

2

90

1240

Feb

26

M

E

Bunger

1

45

54

June

IS

Thos
Grieve
Jr

4

02

2600

Mar

18

M

E

Banger

1

05

57

July

22

Thos
Grieve
Jr

2

CA

033

May

12

M

E

Banger

2

72

040

Aug

26

Thos
Grieve
Jr

1

68

291

June

12

M

E

Burger

3

20

1351

Oct

20

D

L

Bundy

1

08

82

6

July

11

WE
Bunger

2

24

608

2

5

Oct

13

D

L

Bundy

1

48

205

50

1

Ioe
conditions

19

7

CACHE
LA

POUDRE
AT

MOUTH

7

1

Location
About
three

miles
below
Greeley

and

one
half

mile
above
mouth

Records
Available
March
24

1903

to

October
31

1903

July
20

1904
to

November
30

1

904

February
1

1911
to

Novem

bet
30

1914

50

1

Discharge
Measurements
By

wading
at

low

stages
and

from
highway
bridge

about
one
mile
above
at

high
stages

7

Diversions
Below
all

diversions
on

the
stream

19

4

Accuracy
On

account
of

extreme
high

water
during

1914

and
shifting
channel

results
cannot
be

considered
better
than

fair DISCHARGE
MEASUREMENTS

ON

CACHE
LA

POUDRE
RIVER
AT

MOUTH
Gage
Ht

Discharge

10

7

Date

Hydrographer

Feet

See
Ft

27

4

1914

5

f

5

Feb

3

M

E

Bunger

1

50

66

15

Feb

9

M

E

Bunger

2

39

115

45

7

Feb

16

M

E

Bunger

8

16

136

40

4

i

Feb

28

M

E

Bunger

3

20

154

6

Mar

23

D

L

Bundy

3

10

144

May

7

D

L

Bundy

6

78

1196

96

7

May

28

C

C

Hezmalbalch
7

38

1756

Jane

20

Thos
Grieve
Jr

6

53

1102

7

3

July

10

C

0

Hesmalhalob
3

08

34

51

Aug

6

D

L

Bandy

3

90

46

6

66

6

Aug

27

Thos
Grieve
Jr

3

12

39

1

27

3

Oct

22

D

L

Bundy

3

55

125

New
gage
put
in

Discharge
of

Big
Thompson

River
at
Mouth

near
Evans
for
1914

Altitude
4

652
Feet

Above
Se
a

Level

2 2 2 2 2 2 2 2 3 3

Day

JJan

FFeb

MMara

Apr

MMay

J

June

July

AAug

SSept

OOct

NNov

DDec

1

550

1230

852

35

77

7

110

445

2

550

11620

1030

119

77

7

119

445

3

50

11620

1110

112

77

12

119

445

4

550

11300

1090

110

77

116

27

440

5

f

550

11260

971

445

77

119

440

440

6

50

11220

881

96

77

19

335

440

7

334

11180

808

666

66

119

227

335

8

165

11160

631

666

66

16

227

440

9

i

236

11130

489

227

66

116

227

335

10

11

II

165

111301

227

119

77

116

227

440

11

I

2284

111701

227

44

77

116

227

445

12

2274

11180

152

77

77

116

227

335

13

2274

111701

160

112

77

116

445

335

14

294

11050f

325

77

77

19

445

335

15

3327

11000

723

77

7

19

440

335

16

5514

9986

926

7

77

19

335

335

17

6680

9950

911

66

77

119

335

335

18

7774

911

751

44

77

119

335

335

19

7720

8823

597

4

77

i

23

335

335

20

734

8852

611

4

77

23

445

31

21

7734

9911

653

44

77

227

445

227

2

7734

8866

723

7

77

223

5551

227

3

7748

941

569

72

110

227

ff

66

335

C

774

11000

227

227

110

27

884

335

5

774

11060

135

112

77

66

335

6

7788

837

66

6

77

440

66

336

7

8842

6653

55

77

110

445

5551

550

8

9912

653

31

77

110

335

555

445

9

9926

9923

23

77

77

227

555

45

0

11010

7780

19

77

77

227

555

440

1

7709

227

77

445

can

4467

11040

534

220

6

77

3

21

5

441

4

37

8



Day

Jan

Feb

I

Mar

Apr

May

June

duly

Aug

Sept

Oct

Nov

Dees

1

625

4430

80

7

180

20601

660

300

235

130

1451

2

1

70

7

t

i

180

17201

590

300

235

162

145

80

7

3

1

1240

4

162

1600

500J

325

255

215

1451

11

4

1

1240

33960

1

12

145

1600

590

145

198

255

145

4190

3

5

I

1

400

3

198

1540

5901

375

198

255

1451

6

17

2551

1360

5901

400

2151

235

SSO

7

350

1190

520

375

180

198

115

22

8

1

1r

23

4001

1190

490

375

430

162

80i

9

11

1

30

4301

1240

490

350

375

198

901

10

i

28

i

490

1240

555

350

325

162

145

11

35

31

6951

1720

625 520

325

300

162

198

Run
off

acre
feet

12

540

80

900

1480

375

278

215

115

13

1

90

1040

1240

460

400

215

215

70

14

130

945

1090

460

430

215

215

70

15

145

730

1090

520

400

180

215

70

16

II I

I I

145

6601

1190

555

325

130

215

70

17

130

6601

1090

5551

198

162

180

70

18

1

130

730

1140

590

198

215

162

70

19

i

130

945

1190

730

180

215

145

70

20

115

000

1140

555

130

198

198

80

21

162

810

1090

490

162

198

215

62

22

130

695

1090

430

162

198

162

50

23

145

855

990

555

130

115

180

40

24

90

1240

945

695

162

90

180

50

25

90

1420

1040

590

130

90

180

80

26

90

1860

1

9451

520

180

90

162

90

27

90
2130

10401

460

162

102

198

28

1

130

2060

1090

400

162

162

162

29

r

162

2060

900

375

255

162

145

30

162

2130

730

325

215

145

115

31

2270

300

235

115

Mean

123

920

1230

528

265

204

184

100

R

off

acre
feet

4630

566001
73200
325001
163001
121001
11300

5160

STATE
ENGINEERI
COLORADO

279

i

Discharge
of

Cache
la

Poudre
River
at

Mouth
of

Canon
for
1914

Drainage
Area
1

000
Square
Miles

Altitude
5

070
Feet
Above

Sea
Level

Day

T

Jan

Feb

Mar

Aug

Sept

OOct

NNov

D

2

35

1

4560

3

625

4430

80

7

4

1

1100

4

5

590

4430

770

770

i

50

1300

44670

11040

5555

4

8

80

770

9

1240

4

1

990

4490

3350

990

770

11

70

11240

33960

1

12

460

3325

1102

7

13

1

80

44190

3

14

1

400

3

15

70

is 17

I

1

18 19 20 21 22 23 24

35

25

1

30

20

1

35

27

40

28

32

29

30

30

35

31

40

Mean

1

34

0

Run
off

acre
feet

540

Apr

MMay

JJune

JJuly

AAug

Sept

OOct

NNov

DDee

35

11040

44560

990

6625

4430

80

770

45

11100

44780

1040

5590

4430

770

770

50

1300

44670

11040

5555

4400

880

770

55

11240

44250

990

4490

3350

990

770

70

11240

33960

11090

4460

3325

1102

770

1

80

44190

33340

10401

4400

33251

1115

770
1



for

1914

Altitude
4

664
Feet
Above
Sea
Level Day

Jae

Feb

Mar

Apr

May

June

Jul

Aug

Sept

Oct

Nov

Dec

1

66

160

138

2530

351

44

35

05

1202

2

66

170

152

351

44

33

67

126

3

66

156

152

351

48

33

72

120

75

165

148

36

62

33

78

120

5

84

170

152

371

71

33

102

120

6

1

93

170

152

37

71

33

138

120

7

102

181

175

1270

371

fit

35

144

126

8

x

112

187

181

1200

36

41

35

158

120

9

115

213

220

1090

1640
1

35

39

34

144

120

10

112

213

194

1060

650

35

39

35

151

126

11

112

206

213

1200

401

35

37

33

144

132

12

108

175

213

1340

454

33

37

35

144

126

13

102

181

200

1640

504

33

36

41

132

126

14

102

175

175

11600

559

33

35

36

151

120

15

102

175

175

1310

820

33

35

41

138

110

16

119

170

213

1090

1550

33

35

50

132

1101

17

138

165

305

990

1340

35

35

60

126

102

18

141

160

315

870

1380

35

37

65

120

98

19

144

141

335

706

1380

35

40

60

126

94

20

152

138

335

517

1120

371

55

120

94

21

160

134

315

634

1090

37

40

45

120

98

22

170

138

315

1090

960

39

35

40

132

102

23

156

144

335

1600

37

35

42

172

102

24

134

141

357

1640

39

35

44

188

102

25

141

144

379

1910

42

35

46

165

106

26

152

141

346

2060

44

35

48

158

106

27

148

141

357

1510

41

35

52

158

102

28

148

144

370

1770

39

35

57

144

102

29

141

401

2340

39

38

36

58

138

102

30

141

413

2670

35

37

35

60

132

102

31

138

2440

39

35

126

Mean

119

162

258

1420

968

36

4

41

21

43

6

132

112

Run
off

acre
feet

1

6610

9960
I5400
70400
32600

2240

2530

1
2590

x

8120

6660
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SEVENTEENTH
13TENNIAL

REPORT

YAMPA
RIVER
AT

YAMPA

Location
On
the
bridge

connecting
the
town
of

Yampa
with

the
Denver

and
Salt
Lake

Railroad
station

Records
Available

May
17

1910
to

November
30

1914

Drainage
Area

52

square
miles

Gage

Chain
gage

Channel
Shifting

during
high

water

Discharge
Measurements

Made
from

the
highway

bridge

Winter
Flow

Ice

causes
backwater

and
the

records
are

discontinued
during
the

winter
months

Diversions
There
are

court
decrees
for

diversions
of

2
58

second
feet
from
the
headwater

streams
above

Yampa

Note

Station
moved

downstream
150
feet
to

road
bridge

on
April
5

1914

DISCHARGE
MEASUREMENTS
ON

YAMPA
RIVER
AT

YAMPA

Gage
Ht

Discharge

Gage
HL

Discharge

r

Date

Hydrographer

Feet

Sec
Ft

Date

Hydrographer

Feet

See

Ft

1913

1914

Feb

24

C

L

Chatfield

1S

Apr

4

C

L

Chatfield

1

85

20

Apr

22

C

L

Chatfield

0

77

36

May

1

C

L

Chatfield

1

98

32

May

19

C

L

Chatfield

0

30

5

6

May

30

C

L

Chatfield

2

75

159

July

6

C

L

Chatfield

0

00

0

50

July

29

C

L

Chatfield

1

98

40

July

14

C

L

Chatfield
1

0

05

0

40

Sept

7

C

L

Chatfield

1

85

23

Sept

3

C

L

Chatfield

0

48

11

9

Sept

25

C

L

Chatfield

0

52

15

Ice
conditions

YAMPA
RIVER
AT

STEAMBOAT
SPRINGS

Location
At
the
lower

steel
bridge
at

Steamboat
Springs

a

short
distance
below
the
mouth
of

Soda
Creek

Records
Available
May

3

1904

to

October
31

1906

March
1

1910
to
November
30

1914

Drainage
Area

572
square
miles

Gage

Automatic
recording

gage

Channel
Practically

permanent

Discharge
Measurements
M

ade
from
the

steel
bridge

Winter
Flow

The
hot

springs
keep
the

river
practically

open
during
the

winter
months

Diversions
There

are

court
decrees
for

diversions
of

115

second
feet
from
Yampa
River
between
Yampa

and
Steamboat

Springs
and

diversions
of

231
second

feet
from
intervening

tribu

taries

T
ATE
ENGINEER

COLORADO

283

DISCHARGE
MEASUREMENTS

ON

YAMPA
RIVER
AT

STEAMBOAT
SPRINGS

Gage
Ht

Discharge

Gage
Ht

Discharge

Date

Hydrographer

Feet

See
Ft

Date

Hydrographer

Feet

See
Ft

1913

1914

Feb

22

C

L

Chatfield

1

40

111

Apr

18

C

L

Chatfield

2

62

699

Apr

24

C

L

Chatfield

2

65

727

May

7

C

L

Chatfield

3

00

969

Arm

20

C

L

Chatfield

3

02

1093

June

3

C

L

Chatfield

5

55

4739

May

1

C

L

Chatfield

3

12

1278

July

16

C

L

Chatfield

1

65

239

May

9

C

L

Chatfield

3A2

1678

Aug

12

C

L

Chatfield

1

35

151

June

4

C

L

Chatfield

3

42

1399

June

20

C

L

Chatfield

2

30

522

July

17

C

L

Chatfield

1

55

178

Aug

14

C

L

Chatfield

1

27

114

Nov

18

C

L

Chatfield

1

43

147

Iee
conditions

YAMPA
RIVER
AT

CRAIG

Location
One

mile
south
of

Craig
on

steel
bridge
on

road

to

Hamilton
Colo

a

short
distance
below
the
mouth
of

Fortifi

cation
Creek
the
nearest
tributary

w

Records
Available
May
25

1901

to

September
4

1902

April
30

1904
to

October
31

1906

April
1

1910
to

November

15

1914 Drainage
Area

1

730
square

miles

Gage

Chain
gage

Channel
Slightly

shifting

Discharge
Measurements
Made
from
highway
bridge

Diversions
There
ire

court
decrees
for

diversions
of

238

second
feet
from
Yampa
River
between
this

station
and

Steam

boat
Springs

and
411

second
feet
from
intervening
tributaries

exclusive
of

a

conditional
decree
for

587
second
feet
from
the

North
Fork
of

Elkhead
Creek

DISCHARGE
MEASUREMENTS
ON
YAMPA
RIVER
AT

CRAIG

Gage
Ht

Discharge

Gage
Ht

Discharge

Date

Hydrographer

Peet

Sec
Ft

Date

Hydrographer

Feet

See
Ft

1913

1914

Feb

10

C

L

Chatfield

166

Apr

7

C

L

Chatfield

5

34

3633

May

16

C

L

Chatfield

5

19

3405

May

12

C

L

Chatfield

6

72

6688

May

26

C

L

Chatfield

6

18

5451

June

12

C

L

Chatfield

6

60

6145

May

31

C

L

Chatfield

6

40

5778

July

1

C

L

Chatfield

4

26

2237

July

25

C

L

Chatfield

3

66

1219

Sept

9

G

L

Chatfield

2

65

264

Aug

25

C

L

Chatfield

2

24

106

Sept

9

C

L

Chatfield

2

50

225

Oct

14

C

L

Chatfield

2

65

339

Ice
conditions



284

SEVENTEENTH
BIENNIAL

REPORT

Discharge
of

Yampa
River
at
Yampa
1or

1913

Drainage
Area
52

Square
Miles

Altitude
7

884

Feet
Above

Sea
Level

Day

Jan

Feb

Mar

Apr

May

June

July

Aug

Sept

Oct

Nova

Dec

1

t

27

54

54

0

5

1

0

20

20

30

36

2

32

212

54

41

0

5

05

25

20

30

36

3

32

2241

54

36

0

5

r0

5

25

20

30

36

4

32

2011

77

50

54

30

0

5

05

25

20

30

36

5

2011

93

38

27

62

30

0

5

05

25

20

30

36

6

32

27

27

70

30

0

5

05

25

20

30

36

7

r

27

27

9

70

30

0

5

0

5

26

20

30

36

8

27

22

17

11

70

30

0

5

05

25

30

30

36

9

22

17

13

54

20

05

05

25

30

30

36

10

17
1

11

20

70

13

0

5

0

5

25

30

30

36

12

r

30

89

16

0

5

0

5

25

30

30

17

12

13

30

100

8

5

1

0

2

2

25

30

30

13

22

48

70

7

1

0

4

2

25

30

30

14

27

102

62

54

7

05

11

25

X25

36

27

85

1281

54

48

7

05

16

25

25

36

16

128

128

27

48

41

5

5

05

16

25

25

36

27

17

148

27

17

48

41

5

5

1

0

25

25

25

30

148

18

17

38

41

41

5

5

15

25

25

25

30

2481

10

17

38

17

41

41

42

3

20

20

25

30

271

20

27

17

27

41

36

2

2

55

20

20

25

30

27

21

17

27

41

30

2

2

11

20

20

25

30

17

22

27

24

41

30

15

13

20

20

251

30

17

23

25

1

36

25

05

20

20

20

25

30

27

24

26

30

30

05

36

20

20

25

30

5

25

381

30

30

05

36

26

20

25

30

28

26

27

128

41

30

05

36

25

20

30

30

27

168

85

41

36

05

36

20

20

30

30

28

190

77

501

48

41

05

25

20

20

30

30

I

29

38

54

54

05

20

20

20

30

30

115

30

61

31

27

54

64

05

13

2020

30

30

31

19001

1600

1350

1160

64

Uidess
otherwise

noted
all

discharges
are
in

cubic
fact

per

second

7

20

30

Mean

40

51

13

8

8

12

23

26

31

36

Run
off
acre

feet

1800

3140

774

41

738

1370

1600

18401

714

Unless
otherwise

noted
all
discharges

are
in

cubic
feet

per
second

STATE
ENOINEER

COLORADO

285

Discharge
of

Yampa
River

at
Tampa
for
1914

Drainage
Area
52

Square
Miles

Altitude
7

884

Feet
Above

Sea

Level

Day

Jan

Feb

Mar

Apr

May

June

July

Aug

Sept

Oct

Nov

Dee

1

27

2121

177

50

38

271

271

2

32

212

77

50

38

27

27

3

32

2241

77

50

38

27

17

4

32

2011

77

50

27

27

13

38

38

2011

93

38

27

27

9

6

1

38

33

2011

77

32

27

27

9

7

38

56

2011

77

27

27

27

9

I

201

70

27

27

22

17

9

38

875

1791

50

27t

27

22

17

10

32

93

201

50

27

271

22

17
1

11

27

93

224

38

27

27

17

17

12

r

17

77

2241

38

27

27

17

17

13

22

93

224

321

27

271

17

17

14

22

116

2011

271

271

27

17

10

15

27

102

1901

27

27

271

17

19

16

1

27

85

1281

271

27

271

17

17

17

27

128

128

27

17

38

17

17

18

27

138

148

27

17

38

17

17

19

IJ

32

148

1681

17

17

38

17

17

26

32

168

2481

27

17

38

17

22

21

I

32

190

248

271

27

27

17

27

22

r

32

190

23G

771

27

27

17

27

23

38

212

201

63

27

17

17

27

24

38

212

212

50

27

17

17

27

25

1

38

168

148

381

27

17

27

27

26

38i

138

501

27

17

27

27

5

27

381

128

110

501

32

17

27

27

28

I

27

128

1481

50i

17

27

22

29

27

168

85

501

38

17

27

271

30

271

190

77

501

38

17

27

27

I

212

50

38

27

Mean

311

115

184

61

31

27

22

201

Run
off

acre
feet

16201

7100

10900

3110

19001

1600

1350

1160

Uidess
otherwise

noted
all

discharges
are
in

cubic
fact

per

second



Day

Jan

Feb

Mar

Apr

May

June

July

Aug

Oct

I

Nov

Dec

1

I

2501

340

1401

1901

2

422

1360

176011

190

108

70

x

85

70

78

2

I

445

2201

205

140

178

4

1

152

1460

1710

160

100

85111

78

701

78

3

4060

422

2051

too

1781

178

1260

1660

135

92

85

78

701

70

4

980

2460

380

1781

1360

15601

125

92

851

78

701

70

5

1

7281

1420

1

320

1480

15601

115

92

851

100

70

70

6

1

11

165

5881

1840

2200

1560

1360

115

108

851

108

701

70

7

1

120

2351

1401

13

I

li

165

808

1520

1660

1220

100

85

85

85

70

70

g

1

1

1651

1521

2051

1401

15

165

14601

1760

1260

85

85

85

92

7011

70

9

250

1521

1651

1

2201

17

X1570

1220

85

78

92

92

701

70

10

1

1780

250

350

5980

1080

100

78

11

12

701

70

11

1

2900

1960

1

350

2140

1120

100

781

02

220

701

70

12

i

728

34001

1

430

2260

9001

92

100

37701

100

781

70

13

1

24

2051

765

3770

990

2200

820

85

108

781

100

921

70

14

140

2501

1201

28

205

1

1120

1870

780j

92

1001

781

100

92i

70

15

285
1

130

2201

130

28

268

1460

1460

740

115

92

851

92

92

70

16

250

205

1301

205

1201

15601

1560

660

1151
85

78

92

851

70

17

250

220

1410

1660

660

160

85

781

78

781

70

18

19000

1510

1760

660

1351

85

78

78

70

70

19

1560

1820

5901

160

85

781

78

70

70

20

1460

1510

525

135

85

701

78

70

70

21

1360

1260

460

225

85

621

78

70

22

1310

1310

350

190

78

701
i

85

78

23

990

2260

4301

3051

70

7811

85

78

24

820

2200

558

5901

78

851

92

78

25

900

2430

700

3
051

70

92

100

78

26

740

2430

780

225

70

92

92

781

27

820

2430

625

1601

70

85

85

78

28

900

2310

430

1

1601

70

85

85

78

29

1220

2430

828

135

55

85

781

78

30

j

i

1360

2090

225

1151

55

78

70

78

31

1760

115

62

70

Mean

1080

1830

891

159

83

82

87

761

71

Run
off

acre
feet

1

44800
1130001
530001
98001

5100

4900

5350

45201
12810

STATE
ENGINEERI

COLORADO

28

Discharge
of

Yampa
River
at

Steamboat
Springs
for
191
4

Drainage
Area
572
Square
Mites

Altitud
Sea
Level

Dag

Jan

I

Feb

I

Mar

Apr

May

June

July
I

Aug

I

Sept

Oct

Nov
I

Dec

3401340

690

4860

588

2501

340

1401

1901

2

422

1070

4860

555

2501

205

1401

178

3

588j

1070

5120

445

2201

205

140

178

4

1

152

6901
I

1170

3960

445

2051

205

1401

178

5

1

152

850
1

1170

4060

422

2051

too

1781

178

6

140

13001

1020

3580

400

1901
I

X140

1001

178

7

140

8921

980

2460

380

1781

100

190

165

I

8

1

140

8081

1170

2460

320

1901

120

235

165

9

130

7281

1420

1840

320

1901

120

285

152

30

l

130

5881

1730

3220

285

1901

120

2501

152

11

165

5881

1840

2200

285

1901

120

250

1401

12

178

6901

1520

2140

250

178

120

2351

1401

13

I

li

165

808

1520

3220

250

1651

140

2051

1401

14

1

165

10201

1520

3060

2681

1651

1521

2051

1401

15

165

14601

1780

2330

268

1521

1651

2051

1401

16

165

15201

2200

2080

250

1521

1651

1

2201

17

9801

2330

2460

235

1401

130

1651

2201

1301

18

190

655

2460

1780

250

1401

152

2201

130

19

1

205

525

2740

1840

268

140

1401

2201

1401

20

1

205

655

2900

1960

235

140

365

2201

352

21

I

220

690

3140

2080

220

1521

2201

250

1401

22

235

728

34001

1840

p

285

1521

190

285

140

23

205

1170

37701

1620

360

1781

14011

320

1301

24

2051

765

3770

1020

250

1521

140i

1201

25

1901

690

3960
1020

235

152

140

2501

1201

28

205

3680

892

235

1

2051

14011

220

130

27

235

655

3400

765

250

285
1

130

2201

130

28

268

655

4170

620

250

205

1201

220

1201

29

340

620

4170

555

250

205

1301

205

1201

30

i

302

655

4620

4951

250

205

140

205

1201

31

302

1

4740

250

220

220

Mean

195

783

2420

2350

308

185

1571

217

1461

Run
off
acre

feet

10800
46000

1490001140000

19000
11400

93601
13400

86601



2 2 2 2 2 3 3

2

8

SHvPNTrmNTEI
R11
NNI11L
RPI
OFT

Discharge
of

Yampa
River
it

Craig
for
1913

Drainage
Area
1

7
30

Square
Miles

Altitude
9

185
Feet
Above

Sea
Level

Day

I

Jan

FFeb

MMar

AApr

MMay

June

JJuly

AAug

Sept

OOct

II

Nov

DDec

1

I

33000

66640

55801

8885

3390

145

22601

33251

2

i

22700

66380

43601

8835

390

145

22601

33251

3

22420

44150

4250

7745

358

172

22601

3325

4

XX2560

33240

3860

6658

3251

200

22601

390

5

r

22630

3160

3240

6615

3251

200

3325

3390

Q

22560

3490

3160

615

3325

145

3251

390

7

2630
33670

32401

5575

2260

200

3325

3390

8

22350

447001

28501

4498

2601

230

325

3325

9

11240

551901

27001

4460

2601

292

339CI

3325

10

11030

44940

270C

4460

2601

200

3325

3325Discharge
of

Yampa
River
at

Craig
for
1914

Drainage
Area
1

730
Square

Hiles

Altitude
1

145
Feet
Above

Sea
Level

Day

I

Jan

Feb

Mar

Apr

May

June

July

Aug

Sept

Oct

Nova
Dec

1

1870

30801

9420

2000

790

390

3901

535

2

2000

34001
10000

1940

790

460

3901

535

3

i

2560

40501
10300

1870

790

615

460

46C

f

3080

40501
10000

1740

700

615

535

460

4 5

3160

45801

9420

2280

700

460

6151

496

6

3960

42501

9560

2000
1

615

460

6151

535

7

I

4150

3960

8720

1740

535

460

6151

613

8

3000

415017460

1400

5351

390

745

615

1

2350

54501

5970

1340

5351

300

700

535

I

10

2070

69201

5820

1296

535

325

700

535

11

1870

74601
5840

1130

535

325

7901

460

1

12

2000

7180

6100

1080

390

7451

X

425

13

i

i2210
57101

6
780

980

460

390

6581

390

14

i

2490

55801

71801

980

460

460

615

460

15

3240

59701

7180

885

460

460

535

460

I

16

30601

6240

6240

932

390

460

6151

17

39601

7180

5970

790

390

535

700

1

18

2560

7740

61001

790

390

535

7001

19

22101

7600

54501

790

300

460

615

20

25601

7600

58401

790

390

4601

615

j

21

3000

7880

65101

745

390

460

6115

i

22

3320

8580

54501

790

390

3901

700

1

23

4050

9000

48201

1080

460

460

790

24

1

i

3860

9700

4050

838

460

4601

790

25

i

3000
9560

3670i

460

46011

7001

26

3160

9140

33201

790

46C

460

700

i

27

i

700

460

4601

658

1

3490

8440

2850

28

3160

8580

25601

790

535

4251

615

20

1240

2780

9280

2280

790

535

390

535

1

30

1400

2920

9000

20001

790

460

3901

615

3L

1510

9280

838

460

535

Mean

1390

2930

6790

62101

1150

514

2461

632

501

Sun
off

acre
feot

82701174000
41800013700001

70700
31600
2860038900
14900
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SEVENTEENTH
BIENNIAL

REPORT

ELK
RIVER
AT

HINMAN
PARK

Location
At
Hinman
Park
just

above
the

month
of

South

Fork
and
8

miles
above

Clark

Records
Available
May
25

1912
to

November
30

1914

Drainage
Area

61
square
miles

Gage

Bristol
automatic
gage

Channel
Rough
but

permanent

Discharge
Measurements
Made
from

cable
and

car

Winter
Flow

No
data
as

records
were

discontinued

Co
operation
Station
is

maintained
by
the

State
engineer

in

co
operation

with
the
Elk
River
Irrigation
R

Construction
Co

DISCHARGE
MEASUREMENTS
ON
ELK
RIVER
AT

IIINMAN
PARK

Gage
Ht

Discharge

Gage
Ht

Discharge

Date

Hydrographer

Feet

See
Ft

Date

Hydrographer

Feet

See

Ft

1913

1914

May

6

C

L

Chatfield

1

30

361

June

4

C

L

Chatfield

2

80

1202

June

9

C

L

Chatfield

1

60

470

June

17

C

L

Chatfield

2

00

597

July

30

C

L

Chatfield

0

35

105

Avg

17

C

L
Chatfield

0

30

72

Aug

21

C

L

Chatfield

0

10

51

ELK
RIVER

NEAR
CLARK

Location
At
Kinney
s

ranch
2

miles
above

Clark
postoffice

Colo
Records
Available
May
1

1910
to

November
30

1914

Drainage
Area
206

square
miles

Gage

Chain
gage

Channel
Rough
hut

permanent

Diversions
There

are
court

decrees
for
diversions
of

4

sec

ond
feet
from
Elk
River

above
this

station
and
25

second
feet
from

the
tributaries

entering
above

Co
operation
The
State

engineer
maintains
the

station
in

co
operation

with
the
Elk
River
Irrigation
Construction
Co

DISCHARGE
MEASUREMENTS
ON
ELK
RIVER
AT

KINNEY
S

RANCH

Gage
Ht

Discharge

Gage
Ht

Discharge

CDate

Hydrographer

Feet

See
Ft

Date

Hydrographer

Feet

Sec

Ft

1913

1914

Feb

18

C

L

Chatfield

53

Apr

20

C

L

Ciatfield

3

70

515

May

7

C

L

Chatfield

4

85

1117

June

5

C

L

Chatfield

6

10

2069

June

9

C

1

Chatfield

4

50

928

July

19

C

L

Chatfield

3

22

370

July

29

C

L

Chatfield

2

50

119

Aug

16

C

L

Chatfield

2

35

98

Aug

20

C

L

Chatfield

2

18

71

Nov

1

C

L

Chatfield

e5

81

Ice
conditions



arwivn
r19LnTn
zttlr
alvlal
1t19ru1cr

Discharge
of

Elk
River

at

Hinman
Park
for
1913

Drainage
Area
61

Square
Miles

Altitude
77800
Feet
Above

Sea
Level

Day

Jan

Feb

Mar

Apr

May

June

July

Aug

Sept

Oct

Nov

Dec

I

330

1020

245

82

60

6575

2

r

1

392

1060

230

X75

55

65

90

3

1

538

920

218

70

55

75

80

65

4

1

i

538

990

218

60
t

55

82

75

110

5

x

5

505

1100

205

65

55

901

75

65

G

6

690

1140

180

65

55

90

65

150

7

120

55

788

1060

140

60

82

7Q

65

410

8

100

120

60

788

885

150

65

75

70

60

840

9

1101

140

130

I

722

690

150

65

75

75

60
i

SO

3901

92i

b

658

538

150

75

751

90

60

710

390

92

415

370

160

98

82i

90i

5511

980

390

85

85

92

55

12

1

910

3

70

78

781

120

60

821

b5

13

722

30

1401

90

751t

65

60

i

14

x

538

370

140j

105

601

651

65

15

260

4381401

980

105

55

851

50

16

16

245

460

1301

90

75

60

100

I10

17

17

312

438

1201

75

60

66

85

18

0

690

460

130

65

55

601

275

70

19

172

50

i

820

438

150

55

70

Go

910

240

20

70

X150

820

415

105

55

60

X

60

1015

21

65

55

920

350

112

55

70

60

150

65

55

1100

350

105

60

65

60

23

710

1

70

1260

370

105

60

65

60

24

i

620

1501

1340

415

105

60

60

60

25

205

955

415

112

55

55

60

26

260

852

392

112

55

65

60

26

27

245

820

415

105

60

65

55

48

28

1

230

755

295

98

55

65

60

120

48

29

2S

t

295

755

295

90

65

65

55

55

110

30

i

350

690

245

90i

55

60

60

31

05

30

658

75

55

60

120

x

100

Mean

110

50

248

689

569

142

69

65

67

67

140

Run
off

acre
feet

l

3440

42400
33900

8730

4240

3870

4120

1980

843

Unless
otherwise
noted
all

discharges
are

in

cubic
feet

per
second

STATE
I9NGI
NEER

COLORADO

X

VUl

zit

niuuiall
earls
101

Drainage
Area

61

Square
Miles

Altitude
7

800

feet
Above

Sea
Level

Day

Jan

Feb

I

Mar

Apr

May

June

July

Aug

Sept

Oct

Nov

Dec

1

1120

505

140

92

60

92

2

r

1200

390

140

92

85

92

3

l

1240

390

100

78

85

65

4

1200

390

100

70

110

70

x

5

1200

370

130

65

120

GO

6

980

370

150

85

120

55

910

410

120

100

120

60

8

840

410

1101

140

130

60

9

770

3901

92i

851

130

50

10

710

390

92

92

130

48

11

980

390

85

85

92

55

12

1

910

3

70

78

781

120

60

13

980

350

78

70

150

x

60

1050

350

73

85

140

92

15

980

310

85

92

120

60

16

910

310

85

100

I10

48

17

770

310

85

92

150

0

875

275

70

85

172

50

19

11I

910

240

78

70

X150

65V
Y

20

1015

210

65

55

140

50

21

770

150

65

55

160

48

22

710

185

70

65

160

50

23

620

198

7S

50

130

50

24

650

150

78

50

1140

48

25

1

680

160

85

78

X130

45

26

590

130

02

50

120

48

r

27

i

480

150

92

55

120

48

2S

t

430

120

110

55

110

50

29

y

12

05

30

430

120

x

100

55

110

50

31

140

92

100

Mean

843

282

94

76

123

581

Run
off

acre
feet

50200

45301

75801
3430

Unless
otherwise
noted
cll

discharges
ire
in

cubic
feet

per
second

Resalts
roug
h



294

SDIVENTEENTI3
BIENNIAL
REPORT

Discharge
of

Elk
River
at
I
Cinney
s

Ranch
near

Clark
for
1913

Drainage
Area
206

Square
Miles

Altitude
7

300
Feet
Above

Sea
Level

Day

Jan

Feb

Mar

Apr

May

June

July

Aug

Sept

Oct

Nov

Dec

I

160

85

6001

1180

510

78

110

92

92

2

2

92

1180

1300

420

100

100

70

92

3

3

120

x

860

1180

362

150

70

92

92

4

4

160

140

950

1150

400

130

75

140

62

5

5

140

70

890

10801

362

110

100

172

70

6

6

1

110

1150

080

362

172

110

160

78

7

7

260

130

1180

1080

275

140

100

146

78

8

8

1

160

140

1300

1180

230

92

110

120

100

9

120

1340

1150

230

110

78

100

140

10

10

150

130

1040

0801

230

150

120

140

92

11

11

160

120

1120

805

215

120

70

172

12

1

12

140

130

1260

600

185

120

110

150

13

13

j

185

920

670

172

110

140

150

14

14

260

230

860

670

172

100

92

120

15

15

260

292

950

6451

172

120

85

130

16

380

488

80

328
I

160

110

100

110

17

17

I

362

420

950

4881

215

100

92

110

18

18

362

465

9801

400j

185

120

78

140

19

19

1

1

600

11501

3101

185

85

120

172

20

20

1

i 1

I

750

11501

4201

185

70

78

78

21

21

600

832

1260

46511

185

92

85

78

22

22

578

750

1220

4201

200

110

92

85

23

23

1

1

b32

670

1180

488

245

140

100

100

24

24

1

555

465

1260

510

310

130

92

100

25

25

510

345

1220

510

230

110

130

92

26

26

555

1

420

1220

400

200

110

110

70

27

27

I

510

420

1040

510

172

100

110

78

28

28

442

345

X1300

362

140

130

85

130

29

29

600

832

1650

420

130

110

110

120

30

30

I

1

555

832

1950

420

110

110

60

130

31

31

I

2310

1180

215

100

130

110

92

Mean

Mean

330

358

1130

706

235

115

97

117

90

Run
off

acre
feet

Run
off

acre
feet

1

X19600

21300
69b00

42000
14400

7060

b780

7200

1780

STATE
ENGINEER

COIORADO

d9

Discharge
of

Elk
River
at

Ki
nney
s

Ranch
near

Clark
for

1914

Drainage
Area
206

Square
Miles

I

Altitude
7

300
Feet
Above

Sea
Level

Day

Jan

Feb

Mar

Apr

May

June

July

Aop

Sept

Oct

Nov

Dec

I

160

555

2660

670

172

100

100

100

2

1
40

532

3140

600

172

92

120

100

3

150

555

3410

622

185

92

120

92

4

160

670

3236

645

172

85

120

70

5

140

670

1900

832

172

92

120

85

6

160

600

1420

578

172

100

130

78

7

260

750

1220

578

160

100

140

78

8

160

956

1300

532

160

85

140

50

140

1340

1120

465

150

92

130

65
r

10

150

1300

1220

465

1

50

100

130

65

11

160

1380

1300

420

140

85

130

65

12

1

140

1300

1560

420

140

85

1110

65

13

160

1020

1600

362

140

85

120

78

14

260

1150

1700

362

130

851

110

55

15

260

1180

1340

345

120

781

120

70

16

380

1340

1340

328
I

LOI2

78

120

60

17

I

I

362

1300

1340
I

3451

120

781

130

92

18

I

362

1260

13401

3451

1101

70

1301

65

19

1

292

1380

1420

3451

100

701

1201

85

20

i

465

15101

16001

3101

1201

701

120

92

21

I

600

1800

12G0

292

110

140

120

100

22

578

2060

1380

310

110

172f

172

110

23

1

1

b32

2890

1340

2751

100

1851

150

120

24

1

555

2580

1180

275
1

100

1601

140

120

25

510

1600

1120

2601

85

140

140

1201
1

26

555

15101

1080

2601

92

1401

120

1201

27

I

510

2310

1010

275

92

140

120

120

28

442

1600

1010

245

85

140

120

120

29

600

1700

890

2451

78

120

120

85

30

I

555

1950

890

2151

78

120

110

110

31

2310

215

70

110

Mean

330

1390

1540

4011

128

106

135

88

Run
off

acre
feet

1

X19600
85500

9160024700
7750

63001

7700

6230



Discharge
of

Elk
River

near
Trull
16r
1913

Drainage
Area
415

Square
Miles

Altitude
6

650
Feet
Above

SeaI

Level

Day

Jan

Feb

Mar

Apr

May

June

July

Aug

Sept

I

Oct

Nov

bee

Dec

c1

e

1340

2600

585

100

100

80

110

2

1430

2200

555

100

10

80

110

3

f

3400

1190

332

1300

2100

475

100

100

s

4

1040

290

132

1350

2000

528

120

100

30

120

962

5

220

j

1510

2000

500

110

100

90

120

6

X132

6

1510

2000

475

132

100

100

120

132

7

7

I

1380

1
910

378

120

1

100

120

120

8

8

1380

1600

355

132

100

120

130

1380

1600

310

110

100

120

120

10

190

100

252

12C

1380

1640

310

1201

100

120

120

11

252

300

1430

1860

290

110

100

120

120

252

12

12

1

4751

1640

1340i

252

124

100

120

120

13

768

1820

1260

235

120

100

120

120

14

3070

585

585

1640

1190

235

120

100

120

120

649

175

160

585

1470

1430

220

120

100

120

120

615

160

2522

132

768

1380

1190

205

110

100

120

120

145

17

r

110

18

104
01380
1430

290

120

100

120

120

110

18

19

1260

1380

3510

252

110

100

120

120

20

Jf

19

3120

2700

1260

1560

1430

252

100

100

120

1201

20

2450

585

160

1340

1560

1190

252

110

SO

120

120

2400

21

190

110

290

1340

1600
1

1110

252

120

80

120

120

22

290

300

1430

1510
i

1000

270

100

30

120

120

252

23

20

1470

1474

962

332

100100

80

120

120

24

2500

1220

13P0

1000

475

110

100

120

120

25

3150

1430

290

832

2201

1150

310

120

100

120

120

3340

26

I

190

90

1260

2200

1040

270

00

IN

120

120

332

27

100

205

120

1260

000

962

235

100

90

120

120

90

28

C

31

1260

23501

893

2051

100

X80

120

120

29

Mean

1640
2500

898

175

100

80

120

120

Run
off

acre
feet

30

93400
151000

39600

1640
2800

670

145

100

100

120

120

second

31

Unless
otherwise
noted
all

26501

120

100

120

Mean

1130

1690

1440

314

110

96

113

1191

Run
off

acre
feet

42600
1

040001
85700
19300

67601

5710

6950

7080

Unless
otherwise

noted
all

discharges
are
in

cubic
feet

per
second

v

Discharge
of

Elk
River

clear
Trull
for

1

914

Drainage
Area
415

Square
Miles

Altitude
650
Peet
above

Sea
Level

Day

Jan

Feb

Mar

Apr

May

June

July

Aug

Sept

Oct

Nov

Dec

c1

3120

1220

290

160

110

190

2

3400

1190

332

145

110

175

3

3450

1040

290

132

120

160

4

3400

962

270

132

220

160

5

3340

962

252

110

220

X132

6

3020

898

252

120

220

132

7

2800

930

175

110

235

120

8

2800

930

205

100

252

f

110

3

2300

930

190

100

252

12C

10

1960

768

190

110

252

300

11

2450

702

175

100

252

110

12

2750

648

175

110

235

110

13

3280

648

190

110

252

132

14

3070

585

175

132

220

132

15

2910

649

175

160

220

132

16

2910

615

132

160

2522

132

17

2860

2060

528

145

145

252

110

18

2910

2500

500

160

120

252

110

19

2010

2350

475

132

00

252

132

20

3120

2700

528

132

90

270

110

21

3120

2450

585

160

100

9

70

100

22

3230

2400

583

190

110

290

110

23

3230

2350

475

175

110

290

300

24

3340

2200

332

132

120

252

100

20

3126

1910

378

160

foe

252

go

26

2500

1770

290

190

90

252

90

27

3150

1430

290

160

90

235

100

28

3340

1380

310

190

90

220

100

2

3230

4

300

332

190

100

205

120

3111

3180

1220

332

190

90

220

110

31

3150

332

175

190

Mean

3120

2530

644

192

116

226

121

Run
off

acre
feet

93400
151000

39600
11800

6820

14100

7200

cubic
feet

per
second

Unless
otherwise
noted
all

discharges
are
in
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SEVENTEENTIP
BIENNIAL

REPORT

VILLOwrCREEIi
A2

RYAN
S

RANCH
NEAR
BAGGS
WYO

Location
In

Colorado
about
sec

26

T

11

N

It

90

W

2

miles
northeast
of

Ryan
s

ranch
house

and
22

miles
southeast
of

Baggs
Wyo

No
important
tributary

between
the

station
and
the

mouth
of
Willow
Creek

Records
Available
May
4

1

912

to

November
8

1914

Drainage
Area

Approximately
5

square
miles

Gabe

Bristol
automatic

gage

Channel
Small

cobblestones
placed

especially
for
the
sta

tion
Discharge
Measurements
No
data

Co
operation
Station

maintained
by

the
State

engineer
in

r

co
operation

with
the
Elk
River
Irrigation

Construction
Co

DISCHARGE
MEASUREMENTS
ON
WILLOW
CREEP
AT
RYAN
S

RANCH

Gage
Ht

Discharge

Gage
Ht

Discharge

Date

Hydrographer

Feet

Sec
Ft

Date

Hydrographer
Feet

See
Ft

1913

1914

May

28

Chatfield
Finiey

0

62

44

Apra

16

C

L

Chatfield

0

10

10

June

24

W

P

Finley

0

30

8

9

June

10

C

L

Chatfield

1

00

38

July

26

C

L

Chatfield

0

18

4

24

Sept

27

W

P

Finley

0

50

3

02

MAD
CREEK
NEAR

STEAMBOAT
SPRINGS

Location
At
highway
bridge
on
road
to
Hahns
Peak
6

miles

from
Steamboat
Springs

Records
Available
July
1

1912
to

June
30

1914

Drainage
Area

40

square
miles

Gage

Vertical
staff

Channel
Rough
but

permanent

Discharge
Heast

rements
Made
from
bridge

Winter
Flow

No
data
as

records
were

discontinued

Co
operation
The
State

engineer
maintains
the

station
in

co
operation

with
Mr

F

A

Metcalf
of

Steamboat
Springs

DISCHARGE
MEASUREMENTS
ON

IAD
CREEP
NEAR
STEAJIBOAT

SPRINGS

Gage
Ht

Discharge

Gage
Ht

Discharge

Date

Hydrographer

Feet

Seo
Ft

Date

Hydrographer

Feet

See
Ft

1913

1914

i

May

5

C

L

Chatfield

2

00

181

Apr

21

C

L

Chatfield

1

65

85

May

7

C

L

Chatfield

2

22

243

June

17

C

L

Chatfield

2

60

481

Tune

6

C

L

Chatfieldd

2

40

410

Aug

16

C

L

Chatfield

0

80

10

June

9

C

L

Chatfield

2

35

365

June

18

C

L

Chatfield

2

28

310

Aug

I

C

L

Chatfield

1

00

16

Aug

22

C

L

Chatfield

0

71

6

1

SODA
CREEK
AT

STHADIBOAT
SPRINGS



Discharge
of
Willom

Creek
at

Ryan
s

Randh

Peet
Above
Sea
Level

ti

Yf

Feet
Above
Sea

Level

Jana

Feb

Mar

Apr

May

June

July

Aug

Sent

Oct

Nova

Jan

Feb

Mar

Apr

May

June

July

Auq

Sept

Oct

Ncvr

Day

Dec

Day

Dec

26

36

9

44

3

2

29

3

8

10

85

21

4

4

5

4

5

35

N

1

2

F

19

31

7

5

44

3

4

29

3

8

2

9

112

21

4

42

5

35

3

16

26

8

4

3

5

3

3

8

3

9

134

21

4

42

6

5

35

4

16

22

8

4

4

3

4

32

3

8

4

ar

13

123

21

4

45

7

3

5

5

14

22

9

4

35

3

4

3

5

5

23

134

20

4

45

5

r

35

6

19

22

8

4

3

1

3

4

3

2

par

gyp

6

15

s

134

15

4

42

5

3

3

7

22

19

9

38

3

1

3

4

3

4

y

f

1

7

18

77

15

4

4

2

5

3

8

3

22

19

9

3

8

32

3

4

3

8

a

8

25

54

15

4

C5

55

j3

5

0

i

31

16

8

3

8

3

4

3

5

m

r

9

37

80

18

3

5

r

4

2

62

10

42

13

9

38

3

2

3b

r

10

29

42

21

35

4

2

7

11

42

16

10

5

3

4

3

1

3

5

11

27

45

18

35

4

2i

55

12

42

13

9

3

4

3

0

3

8

y

s

12

21

P4

10

35

4

5

5

13

r

36

15

15

3

4

3

1

3

2

y

yy

13

7

20

c

64

10

35

4

5

45

14

26

13

15

X3

5

3

1

3

1

14

7

21

54

10

35

45

5

26

7

13

3

5

3

4

3

1

15

8

25

38

10

3

5

50

4

2

16

14

2B

7

10

5

3

2

3

1

3

1

r

i

16

9

29

42

10

3

2

50

4

2

17

10

31

9

10

5

3

4

29

3

s

17

7

29

42

10

3

0

45

45

18

14

42

9

10

5

35

2

9

3

1

e

18

5

2

31

45

10

3

2

4

5

45

I

19

19

31

11

11

3

5

3

3

1

19

62

311

50

7

35

4

5

45

20

7

19

26

11

10

35

3

3

1i

l Ig

20

9

3131

45

7

3

4

5

4

2

21

19

22

75

10

34

2

8

32

a1

21

c10

36

36

7

3

8

4

5

4

22

19

22

B

8

3

4

2

9

3

2

Y

22

16

45

7

35

42

4

2

23

I

11

31

5

2

7

3

4

2

8

31

e

23

11

31

3

2

42

4

24

14

48

25

6

3

4

2

8

3

5

24

4

a

9

64

31

7

3

2

4b

4

25

10

42

9

5

4

34

2

8

35

25

9

38

31

7

3

5

5

0

3

2

26

11

421

9

44

3

l

29

3

5

y

26

7

38

29

7

3

5

5

0

38

27

16

48

it

44

3

2

3

3

5

27

7

38

29

6

35

4

5

38

28

22

54

13

44

3

2

29

3

5

28

7

e4

25

7

35

4

5

35

29

26

481

9

44

3

2

29

3

5

y

29

7

45

25

7

36

4

5

35

30

26

48

9

4

4

3

4

2

5

3

5

30

8

54

25

7

38

45

3

8

31

42

4

4

3

5

3

8

31

Mean

17

32

3

14

1

85

3

6

3

1

3

31

3

6

V

al

Mean

8

31

58

11

8

3

6

4

5

C

3

6

Run
off

acre
feet

508

1990

839

523

221

184

203

b8

Run
off

acre
feet

287

1900

3430

726

222

267

286

561

ya

all
discharges

are
in

cubic
feet

per
second

all
discharges

are
in

cubic
feet

per

second

Unless
otherwise
noted

Unless
otherwise

noted

Yr



Drainage
Area
40

Squam
i

iles

AItiti
de

6

10

1

Level

s

for
1913

let
Above
Sea

Day

Jan

Feb

Maya
Apr

May

June

July

Aug

Sept

Oct

Ncv

Dec

1

2

182

126

8

5

5

10

2

2

182

114

7

5

5

8

3

I

2

222

103

7

55

81

4

2

222

103

8

5

5

10

5

2

222

83

10

5

1211

6

2

182

66

12

5

14

51

7

2

304

66

12

6

8

2

335

405

74

10

6

9

2

335

405

66

8

8

201

10

2

405

405

66

101

a

17

11

2

405

538

66

10

6

14

5

12

2

490

490

66

12

6

10

13

25

585

247

52

8

6

20

14

28

405

247

74

8

6

231

16

3

405

405

59

8

6

201

r

3

272

370

40

6

6

201

3

2

182

490

40

6

6

201

18

32

272

405

40

6

6

171

19

3

2

272

405

40

6

5

5

20

20

4

182

247

31

6

55

14

5

21

4

182

222

46

6

6

14

5

22

4

222

202

40

5

5

6

201

23

5

335

222

59

5

5

7

14

5

24

6

335

202

52

55

8

14

5

25

3

5

335

448

40

55

12

12

26

8

335

272

31

55

12

12

27

52

405

222

27

6

12

12

28

182

490

182

23

6

12

14
5

29

182

585

167

20

55

12

12

30

182

690

139

12

5

5

12

12

31

815

8

55

14

5

Menn

22

8

348

319

56

74

7

2

15

1

Run
off
sere

feet

1340

21400
146001
3440

455

428

898

ISTATE
ENGINEER

COLORADO

JQi

Discharge
of

Mad
Creep

near
Steamboat
Springs
for
1914

Drainage
Area
40

Square
Miles

Altitude
6

740
Feet
Above
Sea

Level

Day

Jan

Feb

Mar

Apr

May

June

July

Aug

Sept

bet

Nov

Dec

1

139

1450

2

t

1261

12201

3

126

1320

4

139

1450

5

36

1391

1120

6

52

152

1220

7

59

139

1120

8

46

167

1450

9

114

182

1580

10

31

202

1220

11

1

46

202

965

12

93

247

1120

13

59

247

890

14

126

272

752

15

i

152

304

752

16

r

1

132

304

752

152

1040

890

18

j

126

304

538

I

19

114

335

538

20

1

1

152

1580

405

21

139

1880

4051

1

i

22

114

1880

3351

23

167

1880

335

24

139

17201

272

25

I

114

20501

272

26

i

126

1720

304

27

I

1141

9651

304

i

28

I

114

11201

272

29

i

126

1220

222

30

i

126

1450

222

31

I

1720

Mean

I

108

773

790

Run
off

acre
feet

55901
47500
47000

Unless
otherwise
noted
all

discharges
are
in

cubic
feet
per
second



arge
of

Soda
Creek
at

Steamboat
Springs
for
19

Unless
otherwise
noted
all

discharges
are
in

cubic
feet

per
second

Discharge
of

Soda
Creep
at

Steamboat
Springs
for
1914

Drainage
Area
47

Square
Miles

4lltitu
de

6

650
Feet
Above
Sea

revel

Day

Jan

Feb

Mar

Level

Day

Jan

h

eb

Mar
I

Apr

May

June

July

Aug

Sept

Oct

Nov

Dec

1

57

490

57

2

251

124

161

30

1

2

05

2

4

2

2

l

1fi

21

113

192

22

12

05

C

N

37

1

1

5515y

r

1

45

57

970

28

225

19

12

05

24

2

4

1

I

22

97

176

13

5

1

2

05

L5

1

5

11

26

157

2251

i

15

113

113

11

1

2

05

1

0

8

6

24

1341

3221

111

11

I

113

97

11

1

2

05

14

7

9

1

161

161

9

2

05

05

16

ii

2101

305

8

1

2

5

1 i

17

r

161

84

75

05

0

5

18

64

240

2401

6

1

19

64

2701

270

208

97f

4

5

05

0

4

64

2401

358

4h

1

10

2I

64

358

3751

4

225

113

7

51

05

0

4

51

I

I

2

51

11

23

57

3581

210

6

1

51

225

97

7

5

0A

0

4

11

2

12

64

322

22ri

3

51

i

2i

225

84

4

5

12

04

2I

13

3

2

21

225

84

3

2

05

04

57

322

90

14

15

21

30

161

84

4

5

05

05

31

340

2

5

15

Mean

48

203

262

113

84

45

0

5

12

24

I

12500

15600

1010

85

16

Vniess
otherwise

noted
all

discharges
are
is

cubic
feet

per

second

1611

72

6

0

5

05

124

84

75

04

18

105

72

6

04

19

1

192

51

9

2

04

i

20

2251

72

4

5

04

1

21

208

51

4

5

04

22

176

51

45

0

4

23

f

208

36

6

0

4

24

72

124

42

92

0

3

25

66

1611

51

13

5

03

66

102

51

75

04

27

84

225

35

7

5

04

28

97

2251

35

3

2

04

29

124

192

28

2

04

L

30

113

161

25

2

0

4

I

31

161

8

2

0

4

Means

89

168

87

82

0

6

05

Run
off
acre

feet

1230

10300

5170

504

37

16

Unless
otherwise
noted
all

discharges
are
in

cubic
feet

per
second

Discharge
of

Soda
Creep
at

Steamboat
Springs
for
1914

Drainage
Area
47

Square
Miles

4lltitu
de

6

650
Feet
Above
Sea

revel

Day

Jan

Feb

Mar

Apr

May

June

July

Aug

Sept

Oct

Nov

Dec

i

57

410

72

2

11

2

I

57

490

57

2

251
1

2

3

641

358

41

2

2

2

4

64

322

41

2

l

1fi

21

57

305

45

1

X1

5

41

C

57

2

37

1

1

5515y

r

1

45

57

970

28

15

1

8

26

90

182

24

2

1

1

28

148

148

22

15

10

1

22

157

1961

14

L5

1

11

26

157

2251

15

15

0

81

12

26

1221

305

14

1

0

8

18

i

24

1341

3221

111

11

I

14

31

134j

340

9

1

1

5

1

r

51

157

340

9

1

21

16

ii

2101

305

8

1

2

5

17

r

57

210

270

7

1

15

18

64

240

2401

6

11

1

19

64

2701

270

41

11

11

20

64

2401

358

4h

1

2

2I

64

358

3751

4

1

2

57

3751

3751

51

15

2

51

I

23

57

3581

210

6

1

51

2

i

24

57

332

1571

41

11

2

25

64

322

22ri

3

51

1

2i

26

57

270

1671

31

1

51

2I

340

111

3

2

21

28

57

270

y0

3

15

21

i

29

57

322

90

3

15

21

30

57

322

2

5

SJ

1J

31

340

2

5

21

Mean

48

203

262

1G

1

3

21

2

8

Run
off
acrefeet

I

241024

I

12500

15600

1010

85

1171

34

Vniess
otherwise

noted
all

discharges
are
is

cubic
feet

per

second



306

SEVENTEENTH
DI

ISNIAL
REPORT

ELIC
tIEAD

CREEK
NEAR
CRAIG
COLO

Location
One

mile
above
the

month
at

Bridge
on

road
be

tween
Steamboat
Springs

and
Craig
the
latter
being
6

miles
west

No

tributary
between
the

station
and

the

nloutll
and
none

for

several
miles
above

Records
Available
April
27
to

Sehternber
7

1906

April
17

1910
to

November
30

1914

Drainage
Area

249
square
miles

Gage

Chain
gage

Channel
Practically

permanent

Diversions
There
are

court
decrees
for
diversions
of

45

sec

and
feet
from
Elk
Head
Creek

above
the

station
and

48

second

feet
from

tributaries
entering

above

In

addition
there

are
con

ditional
decrees
for

reservoir
diversions
of

177
000

acre
feet
from

Elk
Head
Creek
and
a

diversion
of

587
second
feet
from
the
North

Fork
DISCHARGE
MEASUREMENTS
ON
ELK
HEAD
CREEK
NEAR

Gage
Ht

Discharge

Gage
Ht

Discharge

Date

Hydrographer

Feet

Sec

Ft

Date

Hydrographer

Feet

Sec
Ft

1913

1914

Feb

10

C

L

Chatfield

11

Apr

8

C

L

Chatfield

5

82

197

May

15

C

L

Chatfield

6

14

288

May

13

G

L

Chatfield

8

66

859

June

2

C

L

Chatfield

4

80

93

June

30

C

L

Chatfield

4

52

42

July

I0

C

L

Chatfield

3

50

G8

Ice
conditions

FOILTIFICATION
CREEK
AT
CRAIG

Location
One

eighth
mile
east
of

Craig
on

the
road

to

Hay

den

No
tributaries
between
the

station
and

the
mouth
and
none

for
some

distance
above

Records
Available
June
12

1905
to

July
30

1906

March

5

1910
to

November
21

1914

Drainage
Area

256
square

miles

Gage

Chain
gage

Channel
Very
shifting

Discharge
Measurements
Made
from
bridge

Diversions
There

are

court
decrees
for

diversions
of

91

second
feet
from
Fortification
Creek

above
the

station
and
20

second
feet
from

tributaries
entering

above

There
is

also
a

con

ditional
decree
for
a

diversion
of

235
000
acre
feet

from
Fortifica

tion
Creek

Gage
Ht

Disoharge

Gage
Ht

Discharge

Date

Hydrographer

Feet

See
Ft

i

Date

Hydrographer

Feet

Sec

Ft

1913

1014

May

18

C

L

Chatfield

3

80

52

Apr

9

C

L

Chatfield

5

05

152

May

30

C

L

Chatfield

3

40

28

Apr

17

C

L

Chatfield

5

62

222

May

14

C

L

Chatfield

6

71

344

June

r12

C

L

Chatfield

5

20

143

June
30

C

L

Chatfield

3

30

1

0

Sep

10

C

L

Chatfield

0

2

Est

almost
dry

WILLIAMS
RIVER
AT
IAMILTON

Location
Near
Hamilton
at

highway
bridge
on

the
road

from
Meeker
to

Craig

Morapos
Creek
the

nearest
tributary

enters
some

distance
below
the

station

Records
Available
April
29

1904
to

October
31

1906
April

to

November
30

1914

15

1910 Drainage
Area

3411
square
miles

Gage

Chain
gage

Channel
Shifting

Discharge
Measurements
Made
from

highway
bridge

Diversions
There

are

court
decrees
for

diversions
of

40

second
feet
from
Williams
River

above
the
station
and
7

second

feet
below

There
are
also

decrees
for

diversions
of

87

second

feet
from
tributaries

entering
above

DISCHARGE
MEASUREMENTS
ON

WILLIAMS
RIVER
AT

HAMILTON

Gage
Ht

Discharge

Gage
Ht

Discharge

Date

Hydrographer

Feet

See
Ff

Date

Hydrographer

Feet

Sec

Ft

1913

1914

Feb

8

C

L

Chatfield

42

May

14

C

L

Chatfield

6

85

965

May

25

C

L

Chatfield

4

95

658

June

N

C

L

Chatfield

4

44

382

May
26

C

L

Chatfield

5

54

864

Aug

8

C

L

Cbatfield

3

08

82

July

24

G

L

Chatfield

3

90

317

r

Oct

22

C

L

Chatfield

2

95

72

Ice
conditions



I

ainage
Area
249
Square
Pliles

Altitude
6200
Feet
Above
bea

Level

Day

Jan

Feb

Mar

Apr

May

June

July

Aug

Sept

Oct

Nov

Dec

1J

Dec

788

101

1

4

0

5

4

7

10

2

10

2

655

83

1

4

4

7

10

3

4

3

530

72

11

05

4

05

4

10

30

4

i

3

4

r

530

62

1

4

0

5

4

10

10

5

6

3

4

500

58

1

1

05

4

10

10

10

6

3

15

i

570

49

1

1

05

85

10

10

7

1

331

10

6

3

644

45

1

1

0

5

18

to

10

8

6961

350

10

6

611

38

1

1

0

5

12

10

10

258

890

380

8

6

3

18

6

1

0

r

9

230

1150

380

520

38

14

1

05

85

10

10

10

233

1270

490

38

1

1

0

5

7

101

10

ll

250

1270

250

6

4

3

20

4

11

12

120

490

34

1

1

0

5

7

1011

10

12

13

179

460

34

t

1

0

5

7

10

10

4

14

303

819

188

6

4

13

15

4

20

440

31

1i

1

0

5

7

10

10

14

6

715

4

355

3641

31

1

1

0

5

7

101

172

15

4

12

15I

480

290

31

1

1

0

5

7

18

958

16

6

4

6

540

263

31

1

1

05

7

15

312

17

121

6

590

254

31

1

1

0

5

7

15

128

18

930

114

6

622

236

20

1

1

05

7

15I

19

294

944

100

677

236

15

1

C5

0

5

71

151

20

46

5001

973

699

228

71

1

05

05

7

15i

22

21

50

631

765

236

7

2

5

0

5

0

5

7

12i

22

55

644

220

7

10

05

05

7

W

23

24

550

1051

7

20

05

0

5

10

X101

27

24

25

412

236

7

I5

05

10

10

loI

4

25

6

26

355

236

7

8

5

b

5

5

5

10

10

26

15

6

273

t95

4

1

1

11

4

7

1oI

27

4

12

6

4401

195

4

7

01

4

7

101

46

28

41

4

12

650

179

4

7

05

4

71

lOf

520

29

15

41

4

732

163

4

7

0

51

41

7

101

390

30

38

10

4

904

1271

2

5

4

0

51

4

7

to

142

31

460

10

4

1071

10

4

0

5I

71

Mean

388

798

208

507

36111

30

2

3

7

1

21

1

6

7

4

111

10

3950

23100
49000
12400

583

276

252

885

361

Unless
otherwise
noted
all

discharges
are
in

cubic
feet

per
second

Run
off

acre
feet

I

20100
22200

1800

228

74

95

455

6551

258

Unless
otherwise
noted
all

discharges
are

in

cubic
feet

per
second

Drainage
Area
249
Square
Miles

Altitude
6200

Feet
Above
ea

Level

Day

Jan

Feb

Mar

Apr

May

June

July

Aug

Sept

Oct

Nov

Dec

150

490

450

24

10

4

4

10

2

180

500

420

15

8

4

4

10

3

267

610

400

15

5

3

4

10

4

430

663

360

10

6

3

4

10

5

225

015

370

10

6

3

15

10

6

410

685

331

10

6

3

10

8

7

410

6961

350

10

6

3

6

6

8

258

890

380

8

6

3

18

6

1

0

230

1150

380

101

6

3

24

G

10

233

1270

303

6

4

3

27

6

ll

250

1270

250

6

4

3

20

4

12

276

904

233

6

4

3

20

4

13

267

708

218

6

4

3

15

4

14

303

819

188

6

4

4

15

4

15

480

852

172

6

4

6

715

4

16

165

600

840

172

6

4

12

15I

4

1

17

180

520

958

150

6

4

6

t5

41

18

165

312

1030

121

6

4

6

15

4

19

128

250

930

114

6

4

6

15

4I

20

76

294

944

100

6

41

6

X12

4

21

46

5001

973

158

G

4

4

12

6

22

50

631

930

114

15

3

4

115

6

23

55

865

917

107

10

3

4

24

6

24

55

520

1000

88

10

3

4

27

6

25

X65

4001

696

76

10

3

4

24

6

26

107

480

570

65

10

3i

4

15

6

27

202

600

530

50

10

4I

4

12

6

28

180

400

550

46

10

41

4

12

b

a

20

25

410

520

41

15

41

4

12

G

30

150

390

460

38

10

4

4

10

G

31

142

460

10

4

10

Mean

124

388

798

208

9

4

4

5

4

2

14

4

6

1

Run
ofE
acre

feet

I

3950

23100
49000
12400

583

276

252

885

361

Unless
otherwise
noted
all

discharges
are
in

cubic
feet

per
second



Llscnarge
tL

t

11runca
110n
l

ree
K

tti

Vraig
101

LV
L

I

evel

Day

Jan

Feb

Mara

Apr

May

June

July

Aug

Sept

Oct

Nov

Dec

1

x

210

18

0

0

2

1

1

12

2

545

175

175

12

0

0

0

1

1

12

3

140

9

0

0

0

05

41

12

4

1

200

140

6

0

0

0

05

61

12

y

5

1

120

5

0

0

0

25

6

7

6

I

654

396

130

3

0

0

0

7

3

7

7

638

309

170

2

0

0

0

10

4

5

8

i

303

150

2

0

0

3

6

5

9

522

291

140

2

0

0

3511

4

5

7

10

403

210

130

3

0

0

51

7

5

IL

243

285

130

2

0

0

21

7

3

9

12

i

160

50

1221

1

0

0

11

6

3

10

13

175

92

ll0

2

0

0

11

6

7

11

14

1

140

100

2

0

0

1

4

9I

12

15

I

115

190

75

1

0

0

1

3

7

13

i6

135

180

55

0

0

0

2

4

7

14

17

150

180

50

0

0

0

2I

4

5

18

1

445

267

185

55

0

0

0

21

4

5

19

I

614

1

190

55

0

0

0

2

2

4

17

x

20

r

He

I

200

50I

0

40

0

0

5I

1

4

18

21

654

155

220

7

50

OI

100

0

5

0

51

1

7

19

22

i

417

115

180

35

Oi

10

D

05

51

10

20

23

X237

130

35

0

10

5

32I

4

10

24

220

I

05

35

0

9

0 0

81

3

1

9

22

25

261

85

40

01

8

0

7

4

0

23

26

165

1

85

45

0

0

0

3i

4

30

27

237

I

02

50

0

0

0

3i

4

12

25

28

1

375

170

122

30

0

0

0

1

6

14

26

29

452

190

200

30

0

0

0

2

6

10

27

1

30

750

261

210

30

Oi

0

0

2

4

12

28

31

726

205

305

25

1

p

17

2

2

29

Mean

606

160

149

87

2

3

2

8

0

55

41

5

66

10

3

Run
off

acrefeet
i

598

165

5600

5350

1371

172

34

238

367

393

123

Unless
otherwise
noted

all
discharges

are
in

cubic
feet

per
second

STATE
EN

Discharge
at

Fortifica

Drainage
Area
256
Square
M

tion
Creels
at

Craig
for

1914

Day

Jan

Fab

Mar

Apr

May

June

July

Aug

Sept

Oct

Nov

Dec

1

545

175

270

3

5

0

1

1

2

622

200

300

3

2

01

3

1

I

3

654

396

270

31

1

0

2

1I

4

638

309

255

7

2

0

7

11

5

594

303

305

7

1

0

10

11

6

522

291

232

7

11

0

7

11

7

403

210

226

3I

1

0

3

1

8

243

285

232

3

5

0

90

2

9

i

160

417

200

11

11

0

66

31

10

175

501

152

11

05

0

28

5I

11

118

487

143

11

0

0

16

101

12

I

115

3331

138

1

0

01

16

5

13

135

267

125

1

0

0

13

3

14

150

309

134

2

0

1

3

5

15

445

267

375

112

2

0

5

1

3

16

614

297

345

90

1

0

2

3

3

17

x

He

255

351

70

1

0

1

5

3

18

654

155

389

59

1

0

0

5

5

2

19

417

115

333

56

1

0

0

5

5

20

X237

150

356

52

1

0

5

5

5

21

220

237

400

66

1

0

3

7

5

22

120

261

425

52

1

0

3

7

23

165

309

485

38

1

1

3

25

24

237

201

485

25

1

1

2

16

25

1

375

170

375

16

1

0

1

26

452

190

295

13

1

0

1

7

27

1

750

261

265

5

1

0

1

3

28

726

205

305

7

1

0

3

2

29

606

160

320

71

1

0

0

5i

1

30

598

165

275

5

66

0

0

2

31

598

265

45

0

1

Mean

462

284

340

122

515

0

7

1

1

12

2

31

Run
off
acre

feet

15600
16900
20900

7260

337

4364

750

1311



SLVENTI
ENIT1I

BIENNIAL
REPORT

Discharge
of

Williams
River
at

Hamilton
for

1913

Drainage
Area
341
Square
Miles

Altitude
6

400
Feet
Above
Sea

Level

1 2 3 4 5 G 7 3 9 10 11 12 13 11 lu 16 17 18 21 20 23 24 25 26 27 2S 29 31 Mean Run
off

ac

Day

Jan

Feb

Mar
j

Apr

M2y

June

July

Aug

Sept
i

Oct
I

Nov
I

Dec

July

Aug

Sept

Oct

989

755

C78

135

95

50

95

50

75

75

875

795

538

x125

95

721

95

50

105

45

68

918

678

505

118

88

58

95

45

GS

52

68

4

358

538

475

102

88

r

235

110

45

60

68

345

59C

49C

95i

95

185

95

40

75

6

332

795

460

88

95

118

95

40

7

1

180

282

918

445

72

9i

110

95

45

8

I

150

735

253

815

385

721

80

125

95

40

130

1040

630

185

815

385

651

80

95

95

40

130

1240

665

1S0

195

S05

400

721

80

88

95

40

08

I260

805

200

60

245

11201

400

m

80

80

05

30

895

180

45

45

258

1120

385

65

So

88

95

301

905

30

75

90

295

1150

320

65

SO

88

110

30

A501

75

90

25

308

835

308

65

SO

88

125

40

38

82

30

370

755

295

65

65

95

95

35

75

45

17

415
I

695

295

72

N

80

95

35

82

45

18

i

475

625

270

65

65

88

80

351

52

19

i

572

6781

270

135

65

SO

80

301

20

1

200

590

755

270

225

65

80

801

30

21

329

1330

608

755

245

195

65

80

651

30

112

355

1400

630

608

475

235

215

65

80

65

40

1401

17201

5781

130

505

415

225

205

65

102J

65

50

355

1800

525

320

45

75

68

25

1121

I

1490

105

4545

475

475

225

270

1

G5

110

58

45

47
5

112

43

35

68

370

642

225

320

50

95

45

40

60

28

82

75

358

715J

225

185

501

95

45

351

75

30

S2

68

3581

755

205

145

50

951

50

35

30

68

445

90

185

SiS

50

95

50

35

82

68

31

6081

678

1G5

102

50

95

5C

35

Mean

115

6781

755

155

M

50

95

50

35

B2S0
13500

8951

775

155

95

50

95

65

30

Otherwise
noted
all

discharges
are

in
cubic

feet
per
second

I

735

95

50

65

4721

750

327

123

71

98

80

38

rn

foot

281001
46100
19500
7560

4370

5830
4920

2260

ti21
LI9

L
NGIN4
LIt

COI
OIt

lDO

Discharge
of

Williams
River

at

T4amilton
for
1914

Drainage
Area
341
Square
2files

Altitude
6

400
Feet
Above
Sea

Level

Day

Jan

Feb

Mar

Apr

May

June

July

Aug

Sept

Oct

Nov

Dre

I

328

1310

315

130

75

S0

75

2

112

370

1220

315

105

90

45

68

3

140

385

1200

290

98

GS

52

68

4

160

475

1120

200

90

45

60

68

160

542

1100

328

90

45

60

75

6

190

508

1060

265

90

45

60

G8

7

1

180

SGO

822

240

90

45

82

GS

8

I

150

735

s

682

200

82

45

112

60

r

130

1040

630

200

75

45

150

60

10

I

130

1240

665

1S0

75

30

120

50

1I

08

I260

805

200

60

30

105

38

12

130

895

822

180

45

45

98

30

13

150

375

905

350

30

75

90

20

14

I

170

945

925

A501

75

90

25

to

j

230

943

840

140

38

75

82

30

16

i i

328

895

822

1401

45

75

82

45

17

I

e

265

1000

805

1201

45

68

82

45

18

1S0

1140

770

12111

45

60

75

52

19

i

15C

1140

735

1201

45

60

75

60

20

1

200

1120

718

1201

45

45

7b

60

21

329

1330

G05

120

GS

4b

82

GO

22

112

355

1400

630

1501

2

45

82

G0

23

1401

415

17201

5781

130

GC

45

82I

60

24

105

355

1800

525

320

45

45

75

68

25

1121

328

1490

508

105

4545

82

68

26

130

385

1200

47
5

112

43

35

68

6S

60

28

82

75

28

5le0

315

1420
I

370
1

170
i

75

30

S2

68

29

98

302

14401

370

1701

60

30

82

68

90

315

13801

340

1501

52

x

30

82

68

31

75

1260

1401

52

75

Mean

115

226

1030

763

1801

64

51

81

58

Run
off

acre
feet

B2S0
13500
63300

453001
111001
39610

3040

4960

3430

Otherwise
noted
all

discharges
are

in
cubic

feet
per
second
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SEVENTl
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RIENI
TI
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REPORT

BtIDDLF
FORK
OF
LITTLE
SNAKE
RIVER
AT

GARDNER
S

RANCH

Location
At

Gardner
s

ranch
in

sec

21

T

11
N

R

BG

W

on
the

county
road

bridge
10
miles
above

Battle
Creek

Records
Available
May
8

to

November
S

1914

Drainage
Area

152
square
miles

Gage

Bristol
automatic
gage

Channel
Practically

permanent

Discharge
Measurements
From
bridge

Co
operation
The

State
engineer

maintains
the

station
in

co
operation
with
the
Elk
River
Irrigation

Construction
Co

DISCHARGE
MEASUREMENTS
ON

MIDDLE
FORK
OF
LITTLE
SNAKE

RIVER

AT
GARDNER
S

RANCH

Gage
Ht

Discharge

Gage
Ht

Discharge

Date

Hydrographer

Feet

Sec
Ft

Date

Hydrographer

Feet

See
Ft

1913

1914

Feb

12

C

L

Chatfield

15

5

Apr

14

C

L

Chatfield

1

54

112

June

10

C

L

Chatfield

1

85

203

July

19

C

L

Chatfield

0

83

40

July

28

C

L

Chatfield

0

59

23

Oct

2

C

L

Chatfield

0

60

21

Aug

26

C

L

Chatfield

0

30

10

2

Oct

17

Chatfield
Finley

0

57

14

Ice
conditions SOUTH

FORK
OF

LIITLE
SNARE
RIVER
AT

GARDNEWS
RANCH

Location
At

Gardner
s

ranch
in

sec

28

T

12
N

R

86
W

PO
miles
above
Battle
Creek
No
important
tributary

between
the

station
and

the
mouth

Records
Available
May
8

to

November
8

1914

Drainage
Area

46

square
miles

Gage

Bristol
automatic
gage

Channel
Practically

permanent

Discharge
Measurements
From
bridge

Diversions
There
are

decrees
for

adjudicated
diversions
of

8

second
feet
from
the
South
Fork

Co
operation

The
State

engineer
maintains

the
station

in

co
operation

with
the
Elk
River
Irrigation
Construction
Co

DISCHARGE
MEASUREMENTS
ON

SOUTH
FORK
OF

LITTLE
SNAKE
RIVER

AT
GARDNER
S

RANCH

Gage
Ht

Discharge

Gage
Ht

Discharge

Date

Hydrographer

Feet

Sec
Ft

Date

Hydrographer

Feet

Sec

Ft

1913

1914

Feb

13

C

L

Chatfield

5

4

Apr

14

C

L

Chatfield

1

52

55

June

10

C

L

Chatfield

1

20

25

July

19

C

L

Chatfield

1

03

13

3

July

28

C

L

Chatfield

0

78

3

12

Oct

3

C

L

Chatfield

1

12

16

Aug

26

C

L

Chatfield

0

70

2A4

Oct

17

Chatfield
and

Finley

0

97

9

8

lea
conditions
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SEVENTEENTH
L
IENNIAL

REPORT

Discha
rge
of

Middle
Fork
of

Little
Snake
River
at

Gardner
s

Ranch
for
1913

Drainan
Area
1
52

Square
Miles

Altitude
1

000
Feet
Above
Sea

Level

Day

Jan

Feb

Mar

Apr

May

June

July

Aur

Sept

Oct

Ncv

Dec

1

328

962

563

328

120

20

16

26

26

1

2

342

431

313

120

18

23

26

23

3

3

1

401

261

110

18

18

29

23

4

C

416

261

100

20

13

45

20

26

S

5

497

235

92

is

16

49

23

29

6

1

629

235

100

23

16

35

20

13

7

29

L

648

209

100

23

20

26

23

20

35

26

612

235

110

18r

16

32

18

54

9

13

49

26

634

222

100

18

1S

32

23

10

23

12

59

758

174

10

18

18

29

20

1117

431

49

18

10

758

186

16

13

29

20

12

t

401

40

18

740

163

16

13

26

23

13

703

401

41

66G

174

1101

16

12

38

23

14

703

386

b63

163

110Y

13

13

46

23

1

lb

130

174

464

152

1401

13

20

41

20

15

16

186

431

140

130

13

16

26

17

222

431

140

1631

13

13

29

41

18

17

300

480
1

140

163

12

13

23

32

41

18

1

371

464

140

100

13

13

23

18

83

20

II

371

4A

152

13

13

20

32

18

21

351

386

356

152

13

13

20

287

22

W

18

351

342

300

152

13

20

23

1162

248

23

13

36

2481

287

140

45

13

29

23

401

1285

24

1

49

1

2091

287

I52

x

49

131

23

f26

X416

25

209

I

c

209

274

186

32

12

20

29

28

1310

163

235

287

183

32

12

23

18

27

313

1117

300

261

140

26

10

23

26

1

2C

28i

313

431

300

130

23

9

23

23

29

546

261

130

23

9

23

29

629

274

120

201

10

23

29

32

31

9

287

300

20

18

35

23

18

20

Mean

30

3221

459

182

85

15

18

29

22

IS

Run
off

acre
feet

10200111
28200
10800

40401

922

1070

1730

651

181

all

feet
per

ccond

Mean

Unless
otherwise

noted

discharges
are
in

cubic

50

ST1TE
ENGINEEP

COLOItADO

Ranch
for

1911
Drainage
Area
152
Square
Miles

Altitude
7

000
Feet
Above

Sea

Level

Day

Jan

Feb

Mar

Apt

May
I

June

July

Aug

Sept

Oct

Nov

Dec

1

328

962

92

20

18

18

26

Y

2

1

342

982

83

29

18

23

261

3

1

328

859

r83

26

16

26

261

C

41G

850

100

26

16

38

26

5

431

740

110

23

13

29

29

6

401

629

70

20

13

32

29

r

448

596

50

20

13

35

26

8

i

703

530 464

54

23

13

49

26

9

982

54

23

12

59

10

1117

431

49

18

10

54

11

900

401

40

18

13

49

12

703

401

41

18

13

35

13

703

386

438

18

18

35

14

1

130

798

356

41

18

18

32

15

140

859

313

49

18

23

35

16

152

982

300

38

16

35

41

17

120

1117

274

35

13

32

41

18

100

1117

248

35

18

83

41

10

I

110

1186

235

32

18

26

351

20

103

1211

287

35

16

18

351

21

261

1162

248

35

13

36

35

22

i

1

401

1285

209

49

23

23

49

23

X416

1460

209

38

32

18

59

24

342

1310

163

35

18

18

45

25

313

1117

140

32

18

18

45

1

2C

313

1027

92

35

t

18

18

35

27

287

941

1201

35

23

13

321

28

274

1072

1001

29

201

18

32

9

300

082

92

35

181

18

20

30

313

941

83

35

18

IS

32

131

041

35

181

33

Mean

243

881

391

50

20

191

38

27

Run
off

aecefeet

8200
54200

23200

3050

12501

1110

2320

424

Unless
otherwise
noted

all

discharges
are
in

cubic
feet

per

second
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8

SEVENTEENTH
BIENNIAL

REPORT

Discharge
of

South
Fork
of

Little
Snake

River
at

Gardner
s

Ranch
for
1913

Diainage
Area
46

Square
Miles

Altitude
7

000
Feet
Above
Sea

Level

Day

i

Jam
I

Feb

I

Mar
I

Apr

May

July

Aue

Sept
I

Oct

I

Nov
I

Dec

I

I

Jan

I

Feb

I

Mar

Apr

164

113

8

3

4

6

8

bee

2

143

103

6

2

4

G

8

3

123

94

4

2

4

G

10

4

123

84

6

2

3

10

8

5

123

84

6

3

4

20

q3

6

143

84

3

4

4

13

10

7

143

74

3

3

3

10

10

8

143

65

3

3

4

10

10

9

154j

48

2

2

6

10

8

10

164

40

3

2

3

48

8

11

1231

32

4

2

3

13

8

12

1431

26

3

2

3

1p

g

13

1641

32

2

2

3

10

10

14

1431

26

2

2

3

10

13

f5

154

133

20

3

2

4

10

10

16

1431123

174

16

3

2

3

g

17

154

133

13

3

2

3

10

18

154

133

16

4

2 3

3

8

19

164

133

13

6

8

3

S

20

103

133

16

3

3

3

8

21

196

133

16

4

3

3

10

22

154

123

16

4

3

4

13

23

r

123

123

10

4

4

4

10

24

123

133

10

13

3

6

10

25

113

133

8

6

3

4

13

26

84

133

16

4

2

0

IC

27

143

133

13

3

15

6

10

28

143

123

10

2

1

5

6

10

29

I

164

123

10

2

2

6

10

30

164

123

8

2

3

6

c

13

31

88

123

20

2

4

13

10

Day

I

Jan

I

Feb

I

Mar

Apr

May

June

July

Aug

Sept

Oct

Nov

bee

1

105

164

20

13

10

5

16

201

2

125

164

20

13

10

5

20

161

3

115

143

20

10

5

8

20

r16

4

125

143

20

8

10

5

26

161

5

125

143

16

8

10

5

20

120
I

6

123

133

131

8

10

5

20

20

7

433

123

16

8

8

20

20

8

L

174

103

16

3

32

26

9

185

103

20

10

5

8

48

10

a

206

94

16

8

10

5

40

111

174

94

13

8

13

40

12

e

164

94

13

8

13

26

13

a

154

84

10

5

8

13

20

14

39

164

05

13

8

13

20

15

65

174

65

13

8

13

20

16

95

174

65

10

5

8

I3

20

17

80

185

c

65

13

S

13

20

18

60

206

50

13

8

13

26

19

50

206

48

10

5

10

5

13

20

20

60

206

65

13

8

16

16

21

95

206

56

13

10

5

13

1G

22

95

218

40

13

13

13

26

23

65

240

48

13

13

13

32

i24

48

229

40

13

10

5

13

32

25

55

196

32

13

10

5

16

20

26

1051

174

321

13

81

16

20

27

88

164
A

32

13

10

5

16

20

28

88

196

20

10

5

10

5

13

20

29

88

185

20

13

13

13

20

30

88

185

20

13

10

5

13

20

31

164

13

10

5

20

Mean

76

174

78

14

1

24

19

Run
off

acre
feet

2550

10700

4670

873

596

728

450

306



Discharge
of

Little
Snake
River
at

Dixon
W

o

Colorado

Discharge
tlf
Little
Snake
Rimer
at

Dixon
11vYo

for
1A13

Wyoming
Line
fora

1914

Drainage
Area
1

294
Square
Miles

Altitude
0

300

Feet
Above

Drainage
Area

Sea
Level

Feet
Above

Sea
Level

llay

Jan

I

Feb

I

Mar
I

Apr

May

June
I

July

Aug

Feb

Mar

Nov

Dec

May

Sept

Oct

1 e

1620

2270

15

111

11

11

42

100

7550

1970

9510

100

20

34

42

111

3

1370

7440

1340

83

20

27

34

100

4

I

1240

1

150

1180

74

16

27

49

635

5

508

1480

1080

65

16

34

100

122

6

720

18501

991

571

16

34

11351

2430

4830

7

612

2230

929

49

11

34

loo

100

4

8

441

2180

8071

421

16

34

100

91

4740

420

2100

749

42

10

34

100

S

l0

3S2

2270

720

34

11

49

100

82

3080

11

383

2550

S36

16

20

49

91

82

G

720

2500

693

20

16

34

S21

400

458

65

13

100

1080

2500

612

20

11

34

91

lll

I4

2430

1550

2230

533

20

11

34

122

00

100

111

15

1970

1510

503

11

16

34

122

12

IG

1930

1550

462

20

11

42

100

100

17

2140

1440

401

34

980

4290

18

1890

1510

382

49

10

34

1001

loo961

122

19

2050

1810

382

49

71

34

821

100

745

20

2140

1660

325

49

8

27

100

too

330

21

2270

1550

289

34

lob

20

111

122

22

1970

1370

238

57

11

27

100

100

27

23

1440

1410

2231

49

11

34

100

91

24

580

060

1550

178

135

1

49

82

100

20

2b

867

1770

255

122

8

4fl

82

7

2F

608

3220

898

2100

363

65

11

49

100

135

34

163

27

1310

2140

238

49

10

49

82122

1010

25

1730

1970

178

42

8

49

82

20

163

29

2010

2010

178

34

10

49

15

100

30

2320

1850

183

20

11

34

i48i

34

20

91

1730

20

10

100

Meam

148

1350

1890

611

51

12

3

36

6

SS

103

17

Run
off

acre
feet

803001116000
36400

3140
i

7561

2180

5410

6130

1780

122

Unless
otherwise
noted
alldischarges

are
in

cubic
feet

per
second

34

57

100

a

4560

1780

111

20

74

Y00

19

980

4746

1700

82

27

82

Discharge
of

Little
Snake
River
at

Dixon
W

o

Colorado

Wyoming
Line
fora

1914

Drainage
Area
1

294
Square

Miles

Altitude
6

300
Feet

Above

Sea
Level

Day

Jan

Feb

Mar

Apr

May

June

July

Aug

Sept

Oct

Nov

Dec

390

2060

4380

580

122

27

65

122

2

635

2380

4580

530

100

20

65

122

3

920

2430

4830

435

122

34

74

111

4

1110

2840

4740

390

91

34

82

5

1290

3080

5660

530

82

27

92

111

G

2190

2840

4200

458

65

20

100

1001

7

1980

2430

3660

33034

20

100

111

8

1320

3290

3500

238

49

20

238

9

980

4290

2840

270

42

20

290

122

10

745

5090

2330

208

49

20

330

100

718

4980

2190

178

34

27

178

100

12

580

3756

2330

178

49

20

178

100

13

608

3220

2600

163

49

34

163

100

14

1010

3360

2380

178

49

20

163

100

1700

3500
v

2020

i48i

34

20

91

100

16

2480

4110

2020

148

34

34

Ill

100

17

79804290
1780

122

34

57

100

1220

4560

1780

111

20

74

Y00

19

980

4746

1700

82

27

82

122

111

20

1320

4980

1662

65

20

65

x

100

21

2240

b090

1860

65

20

65

100

22

163

2720

5090

1780

91

20

65

163

111

23

193

3430

5780

1400

57

20

65

254

100

24

208

2240

6740

1250

65

20

65

193

100

25

178

1980

6020

980

65

20

65

178

100

26

310

2150

4830

890

91

20

65

178

100

27

505

2190

4560

800

ill

20

49

163

100

2R

370

2190

4650

690

178

20

49

148

100

29

370

1740
4980

635

122

20

49

135

300

30

1

350

2020

4380

580

148

20

49

122

100

31

390

4560

148

20

135

Mean

304

1570

4160

2400

209

43

42

145

106

Run
off

a

re

feet

6020

93400
256000

143000
i

12900

2640

25001

8330

6320

Unless
otherwise
noted
all

discharges
are
in

cubic
feet

per
second

1I
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SEVENTEENTH
BIENNIAL

REPORT

SLATER
FORK
OF

LITTLE
SNAISE
RIVER
AT

BAXTER
S

RANCH
NEAR

SLATER

Location
At
Baxter
s

ranch
in

sec

22

T

11

N

R

89

V

10

miles
south
of

Slater

Records
Available
May
6

11912
to

October
1

1914

DraiDage
Area

ISO

square
miles

Gage

Bristol
automatic
gage

Channel
Rough
but

permanent

Discharge
21feasurements
Prom
bridge

Diversions
There

are

court
decrees
for

diversions
of

14

second
feet
front
Slater
Creek

all

below
the
station

Co
operation
The
State
engineer

maintains
the

station
in

co
operation
with
the
Elk
River
Trrigat
ion

Construction
Co

DISCHARGE
MEASURE
MEN
TS

ON

SLATER
CREEK
AT

BAXTER
S

RANCH

Gage
Ht

Discharge

I

Gage
Ht

Discharge

Date

Hydrographer

Feet

Sec

Ft

Date

Hydrographer

Peet

See
Ft

1914

Apr

10

W

P

Piney

2

00

135

Apr

13

C

L

Chatfield

1

88

70

Juno
11

C

L

Chatfield

2

30

128

June

24

W

P

Finley

1

23

e5

July

27

C

L

Chatfield

L20

15

Sept

27

IV

P

Finley

1

30

22

FpURbIILE
CREEP
AT

RANGER
STATION
NEAR

BAGGS
wyo

Location
In

Colorado
afforest

ranger
station
near

Ryan
s

ranch
in

sec

9

T

10

N

R

90

W

20
miles
southeast
of

Baggs

Wyo
Records
Available
May
1

1912
to

November
7

1914

Drainage
urea

Approximately
4

square
miles

Gage

Bristol
automatic
gage

Channel
Probably

permanent

Discharge
Measurements

Made
front

footbridge

co
op
eration

The
State

engineer
maintains
the

station
in

co
operation
with

the
IJlk
River
Irrigation

Construction
Co

DISCHARGED
MEASUREMENTS
ON

FOURAIiLE
CREEP
AT
RANGER
STATION

GageHt

Discharge

Gagnm

Discharge

Date

Hydrographer

Peet

See

Ft

Date

Hydrographer

Peet

See

Ft

1913

1914

May

28

Chatfield
Finley

0

90

13

4

Apr

1

C

L

Chatfield

1

00

20

June

23

W

P

FWey

0

60

2

97

June
10

C

L

Chatfield

0

95

24

July

26

C

L

Chatfield

0

50

1

69

Sept

26

W

P

Finley

0

40

2

37

U

v

Drainage
Area

240
square
miles

Gage

Vertical
staff

Channel
Practically

permanent

Discharge
Measurements
Made
from
privatcl
road
bridge

Diversions
There
is

courtc

ree
for
a

diversion
of
1

below

There
are

also
decrees
for

diversions
of

33

second
feet

front
tributaries

entering
above

theStation

DISCHARGE
MEASUREMENTS
ON

NORTH

FORD
OP

111HITE
RIVER
AT

BUFORD

Gage
Ht

Discharge

Gage
Ht

Discharge

Date

Iydrographer

feet

See
Ft

Date

Hydrographer
Feet

See
Ff

1913

1914

Feb

6

0

L

Chatfield

211

t

May

18

CA
Chatfield

2

72

May

22

C

L

Chatfield

1

48

4291

Juno

26

C

L

Chatfield

1

92

9061

May

23

C

L

Chatfield

L65

5061

Aug

r5

C

L

Chatfield

0

70

2971

July

23

C

L

Chatfield

1

12

a310

oot

20

C

L

Chatficlil

0

55

1

et

Ice
conditions

tAt
Buford
P

0

a

At
Genier
a

Ranch



for
1913

OD

iDdg

Area
80

Square
Miles

Altitude
7

000
Feet
Above
Sea

Level

Day

Jan
t

Peb

Mar

Apr

key

June

July

Aag

Sept

Oct

Nov

Dec

1

L

305

99

17

25

28

28

2

305

65

20

22

Ig

32

3

r

276

73

20

22

25

28

4

290

Gb

17

22

25

25

5

336

57

15

25

25

20

6

29057

550

1325

20

22

r

20

7

108

220

82

13

28

20

20

99

208

150

15

28

25

22

82

208

161

15

28

22

22

r

10

73

248

172

20

22

17

22

s

12

73

276

172

22

22

20

25

12

73

234

172

22

25

22

25

13

65

220

172

22

25

17

25

14

65

195

172

22

281

20

28

15

5

50

195

35

22

28

22

25

16

22

248

17

22

28

22

28

17

17

262

20

20

25

25

32

18

20

290

28

20

25

20

40

19

25

276

28

20

25

15

22

20

108

276

25

20

26

17

21

248

276

22

20

28

20

28

22

a

305

276

22

17

35

17

22

23

336

276

22

15

40

20

25

24

320

276

20

13

132

20

28

25

248

234

13

13

32

22

25

26

i

220

220

20

17

35

25

25

27

234

195

22

17

32

28

28

262

182

17

22

28

40

28

29

290

172

550

11

28

35

32

28

30

320

161

10

25

35

25

28

y

31

191

150

373

28

25

16

32

Mean

III 1

153

244

66

7

19

1

27
7

23

3

26

2

Run
off

acre
feet

7260

15000

3970

1170

1700

1390

1010

Unless
otherwise
noted
all

discharges
are
in

cubic
feet

per
second

Note

Estimated

r

Level

Day

I

Jan

I

Peb

Mar
I

Apr

1

May
I

June
I

July
1

Aug

I

Sept

Oct

I

No

Dec

234

571

1181

28

17

17

2

262

613

1081

32

15

x

22

3

290

571

118

25

Ig

32

4

368

700

i

108

22

13

44

5

i

384

613

118

20

13

28

6

i

384

550

99

20

13

26

7

470

550

82

20

13

28

8

571

470

73

22

12

44

9

04

434

65

22

12

50

10

634

417

65

20

12

44

r

11

634

434

57

17

13

35

s

12

634

470

44

15

15

35

13

82

534

476

40

15

15

44

I14

99

592

3841

44

15

15

35

15

161

592

352

44

15

20

65

16

195

592

336

40

15

251

44

17

150

592

320

40

13

22

40

18
1

128

489

305

40

20

20

32

19

i

99

613

305

32

20

15

20

139

634

368

28

15

15

21

r

234

634

290

28

15

20

22

276

700

276

32

22

17

23

x305

745

248

32

20

15

24

c

262

656

208

35

17

17

25

234

571

195

28

15

17

26

234

529

172

22

15

17

27

220

529

161

20

20

15

28

195

656

150

32

17

15

29

208

634

139

28

17

s

15

j

30

220

550

128

35

15

15

31

571

28

13

Mean

191

549

373

54

19

16

37

Run
off

acre
feet

6820
33800

22200

3320

1140

934

1320

Unless
otherwise

noted
all

discharges
are
in
cubic
feet
per
second



Wyo

for
1913

Feet
Above
Sea
Level

1

Drainabe
Area
4

Approximated

Square
Miles

Altitude
7

800

Feet
Above
Sea

Level

2

Feb

Mar

Apr

May

53

8

5

5

5

25

3

L5

2

1

40

8

53

34

3

r3

b

15

2

5

15

3

2

34

a8

5

35

25

5

5

25

i

2

5

15

4

F

r

34

11

25

2

4

5

2

h2

5

1

5

4

40

11

25

3

45

25

3

12

6

46

11

3

35

4

5

1

5

2

5

12

7

r

6

538
53

20

34

34
5

112

2

2

1

5

8

7

53

7

25

3

4

5

25

2

5

1

5

9

i

8

53

8

5

25

3

7

25

15

10

r

60

8

53

24

3

5

5

25

1

5

11

10

60

8

5

3

2

5

5

5

3

1

5

12

53

8

5

3

3

5

5

3

5

1

2

13

12q

40

8

5

3

3

45

25

15

14

13

34

7

35

3

5

5

25

1

5

I

15

14

29

55

35

2

5

7

25

15

16

I

15

29

35

35

2

5

7

2

2

17

16

24

20

3

5

35

1

5

55

25

2

5

18

34

17

2

3

5

4

5

1

5

7

25

l

2

5

19

18

40

17

2

3

5

45

1

5

7

2

20

34

13

5

3

5

35

1

2

5

5

15

2

21

20

40

13

5

4

5

35

1

2

13

1

5

I

5

22

5

21

B4

11

3

5

3

1

2

3

5

1

5

1

5

23

22

24

I3

5

x

35

3

5

1

2

2

5

15

2

5

24

24

17

2

35

4

5

1

2

1

2

2

5

25

24

x

20

20

n

7

35

1

5

1

2

2

f

26

25

i

29

17

2

7

3

1

5

2

1

2

2

27

26

29

17

27

40

2

5

1

5

2

1

5

1

511

28

27

53

13

5

55

2

5

2

1

5

2

1

51

29

28

53

13

5

11

2

5

2

1

5

2

1

51

30

29

r

53

11

24

2

3

2

2

1

51

31

3

8

5

40

2

3

1

2

2

2

Mean

31

35

30

2

74

3

3

2

23

4

2

2

1

2

4

Run
off
acre

feet

Mean

974

1860

442

197

141

250

129

30

1

4

Unless
otherwise
noted
all

discharges
are
in
cubic
feet
per
second

Wyo

for
1914

Drainabe
Area
4

Approximated

Square
Miles

Altitude
7

800

Feet
Above
Sea

Level

Day

Jan

Feb

Mar

Apr

May

June

July

rAug

Sept

Oct

Nov

Dec

1

20

34

3

12

15

1

5

15

2

17

40

3

15

1

5

12

15

3

13

5

29

3

L5

1

6

1

2

1

5

4

13

5

40

3

6

15

1

5

15

12

5

20

40

3

12

1

2

12

12

6

20

34

25

112

12

12

1

5

7

4

5

40

40

25

12

1

2

12

1

5

8

4

5

53

34

25

1

12

15

35

68

24

25

1

12

1

5

i

10

35

85

17

3

1

12

1

5

45

53

13

5

2

5

J

15

1

2

12q

4

5

40

17

1

1

L2

15

13

3

5

53

17

1

1

1

5

1

5

I

14

5

5

60

13

5

1

1

1

2

15

15

13

5

76

85

1

1

15

2

16

20

76

85

06

1

2

2

5

17

11

76

85

05

08

1

5

2

5

18

85

76

7

08

1

15

2

19

85

76

85

08

0

8

3

2

20

17

68

85

08

1

1

2

I

5

21

29

76

7

08

1

1

1

5

22

34

76

55

08

1

12

2

5

23

29

85

55

08

1

1

2

2

5

24

20

68

415

0

8

1

15

2

25

i

20

46

55

0

8

08

15

2

26

20

40

55

1

08

1

1

511

27

20

34

55

1

11

08

1

51

28

20

40

45

1

1

08

1

51

29

r

20

40

3

5

1

1

1

1

51

3

29

40

3

5

1

1

2

1

2

2

31

34

1

5

15

21

Mean

15

4

51

16

4

16

1

1

1

4

17

1

4

Run
off

acre
feet

702

3160

978

97

G6I

80

1031

20

Unless
otherwise
noted

all
discharges

are
in
cubic
feet

per
second



Level

Day

I

Jan

I

Feb

I

Mar
I

Apr

I

May
I

June
I

July
I

Aug

I

Sept

I

Oct

I

Nov

I

Dec

1

I

1661

July

6551

780

275

210

185

1851

178

178

2

19

172

210

805

748

250

210

185

1851

178

178

8

178

210

450

685

250

210

192

185

178

178

4

172

275

470

055

250

210

185

192

178

178

b

172

300

538

605

230

210

1921

192

178

178

6

178

276

715

605

230

210

192

1021

178

185

178

240

715

560

220

210

265

192

185

185

185

8

178

220

655

515

230

210

192

178

178

178

9

178

M

605

515

230

192

192

186

178

178

10

178

780

515

230

192

192

178

192

178

11

t

185

210

850

515

230

192

192

192

192

172

210

850

492

210

192

185

201

192

13

166

240

X780

470

210

192

185

2011

261

14

166

250

685

430

210

192

192

d92

192

15

172

345

560

395

220

192

185

192

192

16

172

378

4921

430

220

192

1851

192

192

17

178

395

492

395

240

192

185

185

192

18

172

412

582

395

275

192

1921

235

192

360

15

395

262

192

1781

186

178

20

430

515

395

300

192

178

192

178

21

r

174

470

430

360

275

102

178

192

192

22

8300

395

395

330

E

275

192

178

185

178

23

315

470

330

330

185

192

185

1781

24

300

560

330

330

185

192

178

178

25

300

655

360

275

185

192

178

185

20

300

330

275

185

192

178

185x

27

470

655

300

240

185

192

192

185

28

560

655

300

230

185

185

178

1781

29

5

748

748

300

230

185

185

178

1781

30

685

850

275

210

185

185

178

178

31

780

210

185

178

Mean

392

624

457

247

195

188

186

1901

179

Run
off

acre
feet

16600
384001
27200
15200
12000
11200
11400J
113001

3560

Unless
otherwise
noted
all

discharges
are
in

cubic
feet

per
second

Drainage
Area
240
Square
Miles Level

Day

Jan

Feb

Mar

Apr

May

8 9

L

I

1661

July

3

Oct

Nov

17

4

342

280

222

19

8 9

L

2951

235

12

I

1661

July

Aug

Sept

Oct

Nov

I

760

342

280

222

235

2951

235

12

I

1661

192

935

458

280

235

235

222

13

172

210

1030

458

280

x

235

235

222

14

178

210

11001

435

265

250

235

222

172

275

968

395

265

250

235

222

16

172

300

988

395

265

265

235

222

17

178

276

11601

395

2651

250

235

222

18

178

240

1130

395

265

250

23b

222

19

178

220

1030

396

265

235

235

222

20

178

M

1200

378

265

235

235

222

21

r

178

330

1240

360

285

235

235

222

22

185

395

1350

360

266

236

265

222

23

172

385

1900

36C

266

235

265

222

24

166

360

1720

342

265

235

235

210

25

166

345

1390

342

265

235

235

198

26

172

360

1350

885

342

325

222

235

x198

27

172

3301

1310

895

342

280

222

235

198

28

178

3301

830

360

280

222

235

198

29

I

172

330

830

360

280

222

235

198

X30

172

360

760

360

280

222

235

198

31

172

3601

280

235

Mean

174

261

1010

702

403

285

242

236

221

Run
off

acre
feat

8300
155001
54000

8350

28500
17500
14400
14500
13100

Unless
otherwise

noted
all

discharges
are
in

cubic
feet

per

second



SEVEN

Location
in

sec

24

T

VER
AT

MEE

nn
ct

of

lvearesu
Erloutary
aDove
1S

1

tober
20

1913

310
to

October
31

1914

I

1 bin

miles
below
this

point
by
the

United
States
Geological
Survey

Drainage
Area

634
square
miles

Gage

Automatic
recording
gage

Channel
Practically

permanent

Discharge
Measurements
Made
from

private
road

bridge

Diversions
There
are

court
decrees
for

diversions
of

186

second
feet
from
White
River

above
the

station
and
59

second

feet
from
tributaries

entering
above

Below
there

are
decrees
for

diversions
of

198
second

feet
from
White
River

Note

Station
moved
to

get
above

the
head
of

the
Meeker

Power
Canal

Diversion
started

during
winter
of

1912
1913

1913
records
prior
to

October
20

corrected

for
the
diversion

Average
diversion

about
90

second
feet

DISCHARGE
MEASUREMENTS
ON

WHITED
RIVER
AT

MEEKER

Gage
Ht

Discharge

Gage
Ht

Discharge

Date

Hydrographer

Feet

Sea
Ft

Date

Hydrographer

Feet

See
Ft

1913

1914

Feb

7

C

L

Chatfield

362

May

16

C

L

Chatfield

2

12

1811

May

21

C
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A

s
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1830

700

395

395
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272

2

860

1830

670

395

420

370

272

3

c

7612

1700

640

370

370

395

250

4
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1580

640

370

395

395
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5

730

1540

640

395

370

395
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6

892

1430

610

370

395

395

272

7

1060

1326

580
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395
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8

1995
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7
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345

395
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9
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r

r
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1100

925

670
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345
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t
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9

160

260

443

769

260

184

142

131

110

10

132

260

564

678

260

173

131

152

110

132

1

2

0

620

620

260

173

131

152

120

12

1118

283

693

620

240

173

131

131

131

13

c

283

784

592

249

173

131

131

142

E

14
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142

131

160

1

294

649

564

260

152
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1140

3

1132

118

1190

1

1680

840

2240

170

200

1140

4

1132

132

2210

1

1520

8810

2230
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160

2230

1125

10

1132
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19
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730

1
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River
at

Sulphur
Springs

Description

i

56

Discharge
measurements

r

57

Mean
daily

discharge

61

62

Grand
River
at

Glenwood
Springs

Description

65

Discharge
measurements

65

Mean
daily
discharge

65

69

Granite
Arkansas
River
at

6

9

10

Grant North
Fork
South
Platte
River
at

245

245

249

Geneva
Creel

at

253

255

256

Scott
Gomer

Creek
near

253

254

257

Gunnison
River
Near
Gunnison

Description

130

Discharge
measurements

131

Mean
daily

discharge

133

134

Half
Moon
Creek

near
LeadviIle

Description

33

Discharge
measurements
r

34

Mean
daily

discharge

37

3S

Hamilton
Williams
River
at

307

312

313



near
Hermosa reasurements

Hinman
Park
Elk
River
at

r

290

292

293

Holly
Arkansas
River
at

r

6

24

251

29

30

Horsiestake
Creek

near
Red
Cliff

Description

Description

b

99

Discharge
measurements

99

Mddn
daily
discharge

102

103

Ignacio
Los
Pinos
River

near

215

216

220

221

Jefferson
Tarryall
Creek

near

239

240

243

244

Jelin
WYO

Laramie
River

near

157

158

IG2

163

Johnson
Creek

near
mouth

North
Fork
Frying
Pan
Creek
near

C

Description

i

t

175

Discharge
measurements

i

175

Mean
daily
discharge

178

Julesburg
South
Platte
River
at

23

239

242

Kersey
South
Platte
River

near

237

238

241

Kremmling
Grand
River

near

r

57

58

63

64

La
Garde

Creek
near

mouth

Discharge
measurements

1

Description

170

Discharge
measurements

is

170

Mean
daily
discharge

I

173

La
Junta
Arkansas

River
at

17

13

22

23

Lake
George
South
Fork
of

South
Platte
River
at

228

231

232

Lamar
Arkansas

River
at

24

27

28

Laramie
River
at

Glendevey

Description

c

156

Discharge
measurements

5

157

Mean
daily
discharge

161

Laram
e

River
near

Jelin
Wyo

Descrlption

I

I

157

Discharge
imeasurements

158

Mean
daily
discharge

162

163

Laramie
River

near
West
Portal
Laramie
Poudre
Tunnel

Description

1

156

Discharge
measurements

d

156

Mean
daily
discharge

159

Laramie
Poudre
Tunnel
Laramie
River

near

156

159

Leadville East
Fork
Arkansas
River
near

25

26

31

32

Tennessee
Fork
near

33

s35

36

Half
Moon
Creek
near

0

33

34

37

38

Little
Snake
River

near
Dixon
WYO

Description

r

315

Discharge
measurements

375

Mean
daily
discharge

r

320

321

T
ittle
Snake
Middle
Fork
of

at
Gardner
s

Ranch

Descriptionf

d

314

Discharge
measurements

314

Mean
daily
discharge

316

317

Little
Snake
River
Slater
Fork
of

at
Baxter
s

Ranch
near

Slater

Description

322

Discharge
measurements

Mean
daily
discharge

324

326

Snake
River

South
Fork
of

at
Gardner
s

Ranch

rble

Crystal
River
at

123

roon
Creek

near
Aspen

Description Discharge
measurements

Mean
daily
discharge

e

7

a

Intyre
Creek

near
Glendevey

De
scr4Ption Discharge

measurements

r

Mean
daily
discharge

cIntyre
Creel

near
Gleneyre

Description Discharge
measurements

i

J

Mean
daily
discharge

eeker
White

River
at

3

iddle
Fork
of

Little
Snake
River
t

Gardner
s

Ranch

Description

14

Navajo
River

at
Edith

Description

i

207

Discharge
measurements

208

Mean
daily

discharge

i

213

214

Nepesta
Arkansas
River

near

c16

17

21

Newcastle
East
Elk

Creek
near

a

724

129

Norrie Frying
Pan
Creek
at

S

117

118

120

North
Fork
Frying
Pan
Creek
near

C

1

123

125

126

North
Cottonwood
Creek

near
Buena
Vista

Description

r

41

Discharge
measurements

41

Mean
daily

discharge

44

45

North
Fork
Frying
Pan
Creek
near
Norrie

Description

123

Discharge
measurements

1

123

Mean
daily
discharge
a

rS

125

North
Fork
South
Platte
River
at

Cassells

Description

245

Discharge
measurements

246

Mean
daily
discharge

c

250
f



North
Fork
South
Platte
River
at

Grant

Pager

Description
I

245

Discharge
measurements

245

Mean
daily

discharge

248

249

North
Pork
South
Platte
River
at

South
Platte

152

183

Description
7

r

4

246

Discharge
measurements

247

Mean
daily

discharge

251

252

North
Fork
of

Grand
River
at

Grand
Lake

104y

105

Description

7

66

Discharge
measurements

56

Mean
daily
discharge

59

60

North
Fork

of
White
River
at

Buford

106

107

Description

323

Discharge
measurements

a

J

M3

Mean
daily

discharge

328

329

Nunn
Creek
at

mouth

111

112

Description

164

Discharge
measurements
c

165

Mean
daily
disehargeii

i

1G7

Orodell
Boulder
Creek
at

2GQ

261

265

266

Ouray

200

Uncompahgre
River
at

142

145

146

Uncompahgre
River
below

142

143

147

148

Canon
Creek
at

150

1

51

153

154

Pagosa
Springs
San
Juan
River
at

206

209

210

Palisades
Grand
River
near

I

G5

66

70

71

Parshall
Williams
Fork
near

75

76

81

82

Piedra
River
at

Arboles

Description

215

Discharge
measurements

215

Mean
daily
discharge

218

219

Pitkin
Quartz
Creek

near

136

137

139

P6ncha
C

reek
at

Poncha

137

Description
i

i49

Discharge
measurements

50

Mean
daily
discharge

53

54

rPoncha Soutfi
Fork
of

Arkansas
River
aat

0

49

51

52

Poncha
Creek
at

49

50

53

64

Pueblo
Arkansas
River
at

15

16

19

20

Quartz
Creek

near
Pitkin

Description

I

126

Discharge
measurements

137

Mean
daily
discharge

r

139

Ranger
Station

near
Baggs
Wyo

Four
Mile
Creek
at

322

326

327

Rawah
Creek

near
mouth

Description

164

t

Discharge
measurements

164

Mean
daily
discharge

166

Red
Cliff Eagle

River
at

C

92

94

95

Turkey
Creek
at

93

98

Homestake
Creek
near

99

102

103

Rio
Grande
River
at

Alamosa

Description

a

190

Discharge
measurements

190

191

Mean
daily
discharge

i

192

193

e

River
near
Creede

rtion

a

rge

measurements
daily
discharge

e

River
near

Del
Norte

rtion
in

daily
discharge

r

ande
River

near
Lobatos

cription nharge
measurements

i

In

daily
discharge

i

Mean
daily
discharge

t

a

19s

199

Rio
Grande
River
at

Thirty
Mile
Bridge
Near
Creede

Description

s

1

r

180

Discharge
measurements

T

1s0

181

Mean
daily
discharge

i

r

152

183

Roaring
Fork
at

Aspen

Description

i

I

99

Discharge
measurements

J

I

100

Mean
daily
discharge

104y

105

Roaring
Fork
below
Aspen

Description

r

100

Discharge
measurements

101

Mean
daily
discharge

r

106

107

Roaring
Fork
River
at

Glenwood
Springs

Description

1

r

J

108

Discharge
measurements

7

i

108

Mean
daily
discharge

111

112

Rollinsville
South
Boulder
Creek

near

c

267

269

270

Ryan
s

Ranch
near

Daggs
Wyo

Willow
Creek
at

295

300

301

Saguache
Creek

near
S

aguache

Description

200

Discharge
measurements

c

200

Mean
daily
discharge

202

Salida
Arkansas
River
at

6

7

11

12

San
Juan
River
at

Arboles

Description Discharge
measurements

207

Mean
daily
discharge

211

212

San
Juan
River
at

Pagosa
Springs

Description

206

Discharge
measurements

I

206

Mean
daily
discharge

209

210

Sapinero
Creek
at

Sapinero

Description

137

Discharge
measurements

137



neasirements discharge

1

ek
atSnow

Mass

South
Boulder
Creek
at

Eldorado
Springs

299

304

305

Description

267

Discharge
measurements

268

cMean
daily
discharge

id

271

272

South
Boulder
Creek

near
RoIlinsvilIe

165

Description

267

Discharge
measurements

i

267

Mean
daily
discharge

F

t

269

270

South
Fork
of

Arkansas
River
at

Poncha

174

Description

49

Discharge
measurements

49

Mean
daily
discharge

51

52

y

Slater
Fork
of

Little
Snake
River
at

Baxter
s

Ranch
near

Slater

Description

i

322

Discharge
measurements

322

Mean
daily
discharge

r

324

326

South
Fork
Little
Snake
River
at

Gardner
s

Ranch

Taylor
River

atAlmont

Description

314

Discharge
measurements

374

Mean
daily

discharge

I

318

319

South
Fork
of

Rio
Grande
River
at

South
Fork

Description

195

Discharge
measurements

195

Mean
daily

discharge
a

198

199

South
Fork
of

South
Platte
River
at

Lake
George

Tennessee
Fork
near

Leadville

Description

J

228

Discharge
measurements

r

5

228

Mean
daily
discharge

7

221

232

South
Fork
of

White
River
near
Buford

Thirty
Mile
Bridge

near
Granby
at

180

Description

z

330

Discharge
measurements

331

Mean
sdaily

discharge

5334

335

South
Platte
River
at
Denver

Description

230

Discharge
measurements

J

230

Mean
daily

discharge

235

236

South
Platte
River
at

Julesburg

Description

I

i

238

Discharge
measurements

239

Mean
daily

discharge

242

South
Platte
River
near

Kersey

Description

237

Discharge
measurements

237

238

Mean
daily

discharge

241

South
Platte North

Fork
South
Platte
River
at

246

247

252

South
Platte
River
at

229

229

233

234

0
Cbt
lljJ
L1UI1

Discharge
measurements

Mean
daily

discharge

St

Elmo Chalk
Creek
Upper
station

near

A

Chalk
Creek
Lower

station
near

42

4

St

Wain
Creek
at

Lyons

Description

i

gs

Soda
Creel
at

299

304

305

Yampa
River
at

I

r

r

282

283

286

Z87

Mad
Creek

near

J

298

302

303

Stub
Creek

at
mouth

Description

t

7

165

Discharge
measurements

cl

165

Mean
daily
idischarge

t

168

r

Stuck
Creek
near
mouth

Description

174

Discharge
measurements

174

Mean
daily

discharge

177

Sulphur
Springs
Grand
River
at

I

56

57

41j

62

Tarryail
Creek
near
Jefferson

Description

239

Discharge
measurements

z

240

Mean
daily
discharge

r

243

244

Taylor
River

atAlmont

r

Description

130

Discharge
measurements

130

Mean
daily

discharge

1

132

Ten
Mile
Creek
at

Dillon

Description

83

Discharge
Jmeasurements

S4

Mean
daily

discharge

Tennessee
Fork
near

Leadville

Description

33

Discharge
measurements

33

Mean
daily

discharge

35

36

Thirty
Mile
Bridge

near
Granby
at

180

191

182

183

Thomasville
Prying
Pan
Creek
at

118

121

122

Trull
Elk
River

near

291

296

297

Turkey
Creels
at

Red
Cliff

Description

93

Discharge
measurements

93

Mean
daily

discharge

98



ntros
e

its

I

Mean
daily
discharge

145

146

Uncompahgre
River

below
Ouray

Description Discharge
measurements

143

Mean
daily

discharge

r

147

148

White
River
at

Meeker

r

Description

330

Discharge
measurements

330

daily
discharge

332

333

White
River
North
Fork
at

Buford

Description

323

Discharge
measurements

323

Mean
daily
discharge
c

328

329

White
River
South
Fork
of

near
Buford

Description

330

Discharge
measurements

331

s

Mean
Sdaily
discharge

334

335

Williams
Fork

near
Parshall

Description

75

Discharge
measurements

a

76

Mean
daily
discharge

81

82

Williams
Fork

near
Scholl

rDescription

74

Discharge
measurements

J

75

Mean
daily

discharge

s

79

80

Williams
River
at

Hamilton

Description

307

Discharge
measurements

s

I

307

Mean
daily
discharge

312

313

Willow
Creek
at

Ryan
s

Ranch
near

Baggs
Wyo

Description

C

298

Discharge
measurements

1

298

Mean
daily

discharge

301

Yampa
River
at

Craig

Description

Y

283

Discharge
measurements

e

283

Mean
daily
discharge

258

289

Yampa
River
at

Steamboat
Springs

Description

s

282

Discharge
measurements

r

r

283

Mean
daily
discharge

286

287

Yampa
River
at

Yampa

Description

282

Discharge
measurements

r

282

Mean
daily
discharge

4

284

285
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