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GLOSSARY

Water-resource terms associated with this report are defined in the
GLOSSARY and are italicized. Additional terms used by irrigators, water
commissioners, water managers, hydrologists, and others with water-related
occupations in the Arkansas River basin in Colorado also appear in the
GLOSSARY.

absolute decree (absolute water right).--A decree is conditional, as long as
the facility used to store, divert, or otherwise exercise the right, is under
construction, and until the time the full quantity of the decreed water has
been stored or diverted. Any time after the full decree has been stored or
diverted and placed to beneficial use, the holder of the decree can go to
court and have the decree made absolute, in total or in increments: for
example, if after the first year of storage, a reservoir had been filled to
some part of the capacity of its conditional decree, an absolute decree for
that quantity of storage can be obtained.

active pool.--See reservoir space allocation.

adjudication date.--The date of the court action on which the right to use of
the water is legally acknowledged. Three dates are important in the determi-
nation of basin priority of a water right: (1) The appropriation date when
the initial work toward utilizing the water was begun; (2) the adjudication
date, when the decree was granted by the court; and (3) the date of the
previous adjudication. Consideration of the last date is necessary, as all
rights must have an equal opportunity to adjudicate; in the past, courts in
some areas of the Arkansas River basin adjudicated at different times from
those in other areas of the basin. This is no longer a problem, as water
rights are now adjudicated in one Water Court.

alternate point of diversion.--A change in decree must be obtained to divert
from a point other than that described in the decree. In recent years, wells
located in the alluvial aquifer commonly have been made alternate points of
diversion for surface-water rights.

appropriation.--"...the application of a specified part of .the waters of the
State to a beneficial use pursuant to the procedures described by law..."
(Radosevich and others, 1975). The term fully appropriated means that there
are enough adjudicated water rights along the particular reach of stream to
account for all water in the stream, under normal conditions.



called out.--The demand that a junior right cease diversion, in order that
sufficient water be available to the senior right.

canal.--An artificial waterway for the delivery of water; synonymous with
"ditch" in the Arkansas River basin.

change in water right.--"...a change in the type, place, or time of use; a
change in the point of diversion; a change from a fixed point of diversion to
alternate or supplemental point of diversion; a change in means of diversion;
a change in the place of storage; a change from direct application to storage
and subsequent application; a change from storage and subsequent application
to direct application; a change from a fixed place of storage to alternate
places of storage; a change from alternate places of storage to a fixed place
of storage; or any combination of such changes. The term '"change of water
right" includes changes of conditional water rights as well as changes of
(absolute) water rights..." (Radosevich and others, 1975).

conditional water right (conditional decree).--"...a right to perfect a water
right with a certain priority upon the completion with reasonable diligence of
the appropriation upon with such water right is to be based...'"(Radosevich and
others, 1975)--see absolute decree.

conduit.--As used in this report, a closed duct or pipe for transporting
water, a pipeline, or aqueduct.

conservation pool.--See reservoir-space allocation.
dead-storage pool.--See reservoir-space allocation.

direct-flow water right.--See water right. A direct-flow water right requires
that the water be put to immediate beneficial use, as opposed to a storage
right, which allows storage of a set volume of water for later use. Direct-
flow water rights are described by a rate of diversion, such as cubic feet per
second, gallons per minute, or (rarely) miners' inches. (The latter two have
been converted to cubic feet per second in recent tabulations.)

ditch.--Used here synonymously with "canal."

diversion or divert.--"...removing water from its natural course or location,
or controlling water in its natural course or location, by means of a ditch,
canal, flume, reservoir, bypass, pipeline, conduit, well, pump, or other
structure device..." (Radosevich and others, 1975).

Division Engineer.--The State of Colorado is divided into seven water divi-
sions under the State Engineer. Each water division is administered by a
Division Engineer, who is responsible for administering the water rights in
the division. The division is further divided into water districts, which are
administered by water commissioners directly responsible to the Division
Engineer. The Arkansas River basin constitutes Division 2.

due diligence.--The holder of a conditional water right must prove to the
water court once every 4 years that he or she is working with reasonable
diligence toward the appropriation of that right; for example, he or she is
working toward the construction of the system, reservoir, or canal, required
to regulate the water.
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economic life of a reservoir.--In project planning, a feasibility study is
made for any proposed reservoir. As a part of this study, consideration is
given to the decrease of storage space within the reservoir by the deposition
of sediment. The determination must be made that, during some period, the
economic life of the reservoir, the economic benefits derived from storage in
the reservoir, or flood protection by the reservoir are greater than the cost
of constructing and maintaining the reservoir. The '"useful life'" of the
reservoir usually extends far past the economic life.

evaporation charge.--1f evaporation from the water surface of an on-channel
reservoir were not accounted for, would constitute a loss to the stream on
which the reservoir is built. To offset this loss of public waters, the daily
rate of evaporation is measured (usually by a class A pan): a pan factor is
applied to convert pan evaporation to lake-surface evaporation, and this rate
is applied to that day's lake-surface area to compute the day's evaporation.
Allowance is made for the evaporation that would have taken place had the lake
not been present, and the resulting volume is released to the river from the
storage account occupying the lake. The evaporation charge is administered in
the Arkansas River basin by the Division Engineer, Colorado Water Division 2.

exchange.--A water exchange is possible by diverting water at one point in the
river system, and replacing a like quantity of water from storage or trans-
mountain diversions at another point in the system. To be legal, no party can
be injured by the diversion. For example, an exchange is made to enable use
of Lake Meredith water by irrigators who have rights to water diverted by the
Colorado Canal. As Lake Meredith is downgrade from most land irrigated by
water diverted by the canal, water is diverted from the river at the Colorado
Canal headgate, and replaced, made whole, from storage through the Meredith
Outlet Canal, which enters the river a few miles downstream from the headgate.
Sufficent flow must be left in the river downstream from the Colorado Canal
headgate to satisfy any senior rights between the headgate and the outlet
canal. Exchanges can be made upstream or downstream from the point of use.
River-transit losses are accounted for in the exchange.

flood-control pool.--See reservoir-space allocation.

flood right.--Said of a very junior right, one that is in priority only during
flooding or during a free river.

free river.--A local term used to describe a condition where the flow of the
river is sufficient to satisfy all vested rights, and diversions from the
river can be made without possibility of injury to any senior right. In the
Arkansas River basin in Colorado, this condition seldom exists, except during
flooding.

futile call.--1f, in the opinion of the Division Engineer, there is no
possibility that water called out by a downstream senior right will reach the
headgate of that right, the Division Engineer has the discretion (on the basis
of paragraph 37-92-502(2) of the Water Right Determination and Administrtion
Act of 1969) of not honoring the call and allowing the upstream junior right
to continue diversion.
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green water.--A local term for water released from a major reservoir, refer-
ring to the absence of sediment in the water. Also, reservoir water with a
lot of algae.

headgate.--The point on the stream at which water is diverted. A headgate can
be a simple board structure on the stream bank, or a complex hydraulic struc-
ture consisting of radial gates and many other devices.

in priority.--See priority system.

inviolate space.--Inviolate reservoir storage space refers to space allocated
to a single purpose, usually flood control, which cannot be infringed on for
other uses, not even sediment accumulation. To keep the space inviolate, the
elevation of the top and bottom of the various pools must be redefined
periodically. For this purpose, reservoir-sedimentation surveys are conducted
after set periods of time, and after major floods.

irrigation pool.--See reservoir-space allocation.
joint-use pool.--See reservoir-space allocation.

junior right.--A relative term describing a water right with a priority less
than that of a "senior right." In general use in the Arkansas River basin,
junior rights refer to those water rights seldom in priority; senior rights
refer to those water rights usually in priority.

made whole.--To leave the river in the condition it would have been had the
exchange, reservoir release, or other action not taken place. (Robert Jesse,
Colorado Water Division 2 Engineer, written commun., August 23, 1984.)

native water.--As used in this report, water naturally occurring in the basin
in which it is found; not imported from outside the basin.

off-stream reservoir (off-channel reservoir).--A surface-water storage reser-
voir located outside the channel of the stream that constitutes the principal
source of the water stored in the reservoir. Off-stream storage is supplied
by a ditch or conduit, with the headgate located on a stream other than that
in which the reservoir is situated. Those off-stream reservoirs located in
the channel of a tributary might store minor quantities of the waters of that
tributary as well. Like other reservoirs in Colorado, a storage right is
required that describes the source, quantity, use, and priority of all water
stored.

on-stream reservoir (on-channel reservoir).--An on-stream reservoir derives
most of the water stored from the stream on which the reservoir is located.
A storage right is required.

penciled out.--A local term used to describe the transfer of water from the
"compact pool" (conservation pool) to the "agreement pool" (accounts) in John
Martin Reservoir. See Arkansas River Compact section.

penstock.--The conduit that conveys water under pressure to the turbines of a

hydroelectric powerplant.
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plan for augmentation.--"...a detailed program to increase the supply of water
available for beneficial use in a division or part thereof by the development
of new or alternate means or points of diversion; by pooling of water
resources; by water~exchange projects, by providing substitute supplies of
water; by the development of new sources of water; or by any other appropriate
means. ''Plan for Augmentation'" does not include the salvage of tributary
waters by the eradication of phreatophytes, nor does it include the use of
tributary water collected from land surfaces that have been made impermeable,
thereby increasing the runoff, but not adding to the supply of tributary
water..." (Radosevich and others, 1975).

power pool.--See reservoir-space allocation.

previous adjudication date.--A date listed in the tabulation of all water
rights that is significant, in that, regardless of the priority date assigned,
all rights adjudicated on a given date are junior to all rights adjudicated at
an earlier date. The opportunity to adjudicate is taken into consideration in
establishing basin-wide priorities.

priority system.--In the United States, two major types of water~law doctrines
occur. The riparian doctrine holds that waters are appurtenant to the land
through which they flow. The appropriation doctrine holds that the waters
within a State are the property of the public, with a vested right to the use
of the appropriation: the first in time to use the water is first in right.
It is the establishment of the order of the first in time being first in right
that has been designated priority, and the system under which these water
rights are administered has been referred to as the "priority system."

raw water.~-In this report, raw water refers to untreated municipal or
industrial water supplies.

recreation pool.--See reservoir-space allocation.

replacement storage.--A feature of transmountain diversions in Colorado. The
purpose of replacement storage is to store water during that part of the year
when runoff is at a peak and all rights are being satisfied downstream in the
basin, and to hold these waters for later release. Later release comes during
that part of the year when the snowmelt peak has ended, and runoff in the
basin is at a much slower rate. Water upstream from the transmountain-
diversion system in excess of minimum fish-flow requirement might still be
diverted, regardless of the date of the call on the river from which the
diversions are made, provided a quantity equal to that diverted from the basin
be released from replacement storage to meet the demands of senior rights
downstream.

reservoir-space allocation.--Federally constructed reservoirs serve multiple
purposes. Space in these reservoirs is allocated to the various purposes.
This space, called pools, usually is defined by the bottom and the top eleva-
tion of the pool. Sediment accumulation necessitates periodic redefinition of
these top and bottom elevations. Terminology will vary slightly with the
agency operating the reservoir, and with the chief purpose for which the
reservoir was constructed. Space-allocation terms used in reservoirs located
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in the Arkansas River basin in Colorado include: The minimum pool or perma-
nent pool is the pool below which water is not withdrawn. It can include a
dead-storage pool below the elevation of the outlet works, or a recreation
pool, that is held at a certain level to provide scenic, fishing, boating, or
other recreational opportunities. The minimum pool might be held at a certain
level to enable delivery of water to a given required elevation. Above the
permanent pool, is the active pool, where water can be regulated. The conser-
vation pool is used to store water for later use. If the use is for irriga-
tion, the conservation pool can be considered the irrigation pool; under other
uses, it might be the power pool or the municipal pool. The flood-control
pool (flood pool) is considered inviolate space, and it cannot be decreased
during the economic life of the reservoir by sedimentation. Surcharge is
water temporarily stored above the lip of the uncontrolled spillway, which
helps decrease the peak of very large floods. Sediment pool is the space
reserved for accumulation of sediment throughout the economic life of the
reservoir, (usually 75 to 100 years). Because water surfaces of most on-
stream reservoirs are constantly changing, the sediment is not deposited below
a specific elevation; therefore, the top and bottom of the sediment pool are
not defined by elevation. The joint-use pool is a pool used for more than one
purpose. For example, the joint-use pool in Trinidad Reservoir refers to the
39,000 acre-foot sediment pool, which, before it is occupied by sediment depo-
sition, will be used to regulate irrigation supplies. 1In Pueblo Reservoir,
the joint-use pool refers to 66,000 acre-feet, which, between the dates of
April 15 and October 31, is inviolate flood space; during the rest of the
year, this space can be used to regulate irrigation supplies. Reservoir-space
allocation is revised with sediment accumulation; thus, one might encounter
such terms as initial, 50-year, and 100-year allocations.

riparian doctrine.--A form of water law that gives the owners of the land
adjacent to the water course equal rights to the use of the water.

river call.--Under normal flow conditions, the Arkansas River call date is
simply the decree date of the most junior diversion, drawing a part of its
decreed rights from the Arkansas River. The date is determined by the
Division Engineer in conjunction with Water Commissioners of water districts
concerned, and affects diversions in Water Districts 10, 11, 12, 13, 14, 15,
17 and 67. It is based on flows at the Portland, Pueblo, Avondale, and

La Junta streamflow-gaging stations, and the decreed diversions in Water
Districts 14 and 17. Advanced notice of increasing and decreasing river flow
is provided by the Granite and Wellsville streamflow-gaging stations. Under
certain conditions, two distinct call dates may exist: one for the river
upstream from Pueblo, and a second for the river downstream from Pueblo. The
date downstream will be later, because of substantial inflow or return flow to
the river. The call date on tributaries is determined by both the river call
and the flow in the specific tributary. For example, although the Arkansas
River call may be 1882, an 1879 right on a certain tributary might not be able
to divert, because all flow of that tributary is going to satisfy a 1875 right
from the same stream. (Jim Kasic, Assistant Division Engineer, Division 2,
oral commun., 1983.)

sediment pool.--See reservoir-space allocation.



senior right.--A relative term referring to a right with an earlier priority.
See "junior right."

shrink.--A local term used to describe the decrease of an entity's water
supply by any one of a number of causes. It has been used in reference to:
(1) The transportation loss charged in routing a reservoir release down a
river channel; (2) the pro-rata share from the participants of the Pueblo
Reservoir Winter Water Program (see discussion under Fryingpan-Arkansas
Project; to provide the agreed share to an entity not receiving a full share;
and (3) the decrease of reservoir-storage accounts by evaporation.

slick water.--A local term used to describe high flow from the Apishapa River
into the Arkansas River. Because of the large concentration of sediment in
Apishapa flood flows, the water is undesirable for irrigation, and, when pos-
sible, is not diverted.

sluice.--As used most commonly in the Arkansas River valley in Colorado, this
local term refers to the act of washing sand and other sediments from canals
back into the stream from which they were diverted. Most canals are equipped
with one or more sluice gates along their length, one almost always just down-
ditch from the headgate, and up ditch from the measuring section.

sluice box.--In placer mining, a long inclined trough paved with riffles for
catching gold from water-borne gravel washed through the passage.
storage.--"...the impoundment, possession, and control of Qater by means of a
dam..." (Radosevich and others, 1975). To retain possession of stored waters
requires a storage right (storage decree).

storage right.--See water right. A storage right allows the holder to store a
given volume of water each year for beneficial use later in the season or in
following seasons.

surcharge.--See reservoir-storage allocation.

tailwater.--Excess surface water draining from an irriated field or returning
to natural channels from the downgradient end of an irrigation ditch. It also
is the water in a channel immediately downstream from a dam, mill, or power-
plant.

transit lIoss.--Colorado water law allows the owner of a reservoir to use a
natural stream to convey stored water to the place of use, provided that
allowance is made for losses that occur while the water is in the natural
stream. The State Engineer has the responsibility of determining these losses
(Luckey and Livingston, 1975).

transmountain diversions.--The importation of water originating in one river
basin from that basin into another river basin. The diversion is by means of
a ditch, canal, or conduit through a topographic saddle in the divide between
the basins, or by means of a tunnel through the basin divide. A water right
is required in the basin from which the diversion is made, and a record of
imports is made at the outlet end of the conveyance structure in the receiving
basin.
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trap efficiency (reservoir).--The percentage of the sediment load that is
retained in a reservoir to total sediment load flowing into the reservoir.
Trap efficiency depends on reservoir size, on reservoir shape, on the nature
of the sediment entering the reservoir, on reservoir operation, and on the
ratio of storage capacity to inflow volume.

useful life of a reservoir.--See economic life of a reservoir.

waste.--As used in the Arkansas River basin and in this report, waste is a
local term that refers to water turned back into the source stream or lake
unused. Waste gates are structures located along canals to enable release to
the river, usually for the purpose of sluicing sand from the canal. It has no
reference to nonbeneficial use of water. Used water, as in a manufacturing
process, also is termed waste.

water right.--"...a right to use in accordance with its priority a certain

part of the waters of the State by reason of appropriation of the same..."
(Radosevich and others, 1975).

METRIC CONVERSION

The inch-pound units used in this report may be converted to International
System of Units (SI) by the following conversion factors:

Multiply By To obtain

acre 0.4047 hectare

acre-foot 1,233 cubic meter

cubic foot per second 0.02832 cubic meter per second
foot 0.3048 meter

inch 25.40 millimeter

mile 1.609 kilometer

square mile 2.590 square kilometer
million gallons per day 4.381X1072 cubic meters per second
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DESCRIPTION OF WATER-SYSTEMS OPERATIONS IN THE
ARKANSAS RIVER BASIN, COLORADO

By P.0. Abbott

ABSTRACT

To facilitate a current (1985) project modeling the hydrology of the
Arkansas River basin in Colorado, a description of the regulation of water in
the basin is necessary. The geographic and climatic setting of the Arkansas
River basin that necessitates the use, reuse, importation, and storage of
water are discussed. The history of water-resource development in the basin,
leading to the present complex of water systems, also is discussed. Munici-
pal, irrigation, industrial, and multipurpose water systems are described.
System descriptions are illustrated with schematic line drawings, and supple-
mented with physical data tables for the lakes, tunnels, conduits, and canals
comprising the various systems. Copies of criteria, under which certain of
the water systems operate, are included.

INTRODUCTION

The water in the Arkansas River basin is a valuable resource that trans-
forms fertile but dry lands into productive agricultural areas. Historically,
in this area, man used and reused available water, stored water in times of
more abundant supply for use in times of low streamflow, imported water from
nearby drainage basins where supply was greater and demand less, and utilized
the ground-water aquifer in the valley alluvium. A comprehensive surface-
water/ground-water model of the Arkansas River basin in Colorado currently
(1985) is being developed by the U.S. Geological Survey. To design this
model, the description of water-systems operations in the basin is essential.
The operations of the more complex systems in the valley are described here,
including municipal systems, irrigation systems, an industrial system, and
multipurpose systems.

Location of Study Area

The Arkansas River basin in Colorado generally is located between 37° and
39° latitude and 102° and 106° longitude, and contains approximately the
southeast one-quarter of the State (fig. 1). The drainage area, not including
the Cimarron River watershed, is 25,400 square miles. The Cimarron River
watershed, located in the extreme southeast corner of the State, is a part of
the Arkansas River basin not considered in this report. Locations mentioned
in the text and not found in other figures can be found on plate 1 or plate 2
in the pocket.
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The terminology used in this report currently (1985) is used among
irrigators, water commissioners, water managers, hydrologists, hydrographers,
water-resource technicians, and others with water-related occupations in the
Arkansas River basin of Colorado. Because some of these terms are not widely
used in other parts of the Nation, a glossary has been provided.

Purpose and Scope

In a semiarid region like the Arkansas River basin of Colorado, water
that originates in the basin, and water that is imported from outside the
basin, are used and reused many times. The U.S. Geological Survey currently
(1985) is developing a comprehensive surface- and ground-water model of the
Arkansas River drainage basin in Colorado. To accomplish this task, a
description of the water-systems operations in the basin is essential. This
report describes the system of surface-water diversions, the transmountain
imports and exports, the regulation of flows by on-stream and off-stream
reservoirs, and the various water exchanges that are used in the Arkansas
River as of 1983.

Administration of water in Colorado is the responsibility of the Colorado
State Engineer; administration of Arkansas River water is delegated to the
Division Engineer, Colorado Water Division 2, who is assisted by Water
Commissioners in each of the 13 local water districts (pl. 1). Colorado Water
Division 2 covers the entire Arkansas River basin in Colorado. Regulation of
water is provided by the State Constitution and laws and statutes of the
State, and by their interpretation in numerous court decisions. This report
is not concerned with the legal aspects of systems operation, only the result
of that legal regulation. The operations of the larger systems, those in
which sizable quantities of water are involved, are described, and the more
complex operations are described in detail, regardless of their water quanti-
ties. For example, an irrigation ditch with an early direct~flow water right
that diverts water from a river and transports it directly by gravity in a
canal to nearby farm plots for irrigation, is a simple operation, regardless
of the quantity of water involved. If, however, the water was diverted from
the river at the canal headgate, at a time when the canal's direct flow right
was not in priority, and the river then was made whole at some point down-
stream by release of stored water from the diverter's storage right, then that
complex system may be given a more thorough description in this paper, regard-
less of the volume of water involved.

Recently, a profusion of so-called "plans for augmentation’” has devel-
oped. Although these plans are sufficiently complex to warrant detailed
description, most of them involve only minor quantities of water; therefore,
their description is not included in this paper.

In describing the water systems in operation in the Arkansas River basin,
constant reference is made to canals, ditches, tunnels, conduits, dams, and
reservoirs, and some statistical description of these various features is
given. A more detailed description of each of these features (location, size,
purpose, owner, and so forth) is provided in the Supplemental Data section at
the end of the report.
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GEOGRAPHIC SETTING

PoBulation

Population in the area was determined by the 1980 census (U.S. Bureau of
the Census, 1980) to be 567,000, or almost 20 percent of the total population
of Colorado. Most of the population is located along the base of the
mountains in two counties: El Paso County (55 percent), and Pueblo County
(22 percent). Much of the remainder of the population is concentrated along
the Arkansas River.

Physiography and Climate

The physiographic setting of the study area has been described by
Fenneman (1931). The western part of the basin, approximately west of the
105° parallel, is in the Southern Rocky Mountain Province. East of that line
is the Great Plains Province, which is further divided into the Colorado
Piedmont, north of a line paralleling, and about 25 miles south of, the river,
and the Raton section, south of that line. The Colorado Piedmont is a late,
mature to old, elevated plain; the Raton section is a trenched peneplain
(fig. 2).

Climate in the study area is affected greatly by differences in eleva-
tion. It has been said that "The difference in average temperature between
Pikes Peak and Las Animas, 90 miles to the southeast, is about the same as
that between southern Florida and Iceland" (Berry, 1959).
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Figure 2.--Physiographic setting. (After Fenneman, 1931)

Mean annual precipitation ranges from less than 10
part to more than 40 inches at the crest of the highest
Distribution of precipitation with time is uneven; much of the precipitation
in the plains is from intense summer storms. Inclusion of these storms in the
record makes the mean annual precipitation much greater than the mode of the
mean daily precipitation. Precipitation in the mountains results in the
formation of a deep snowpack that accumulates during winter months, and that
melts and runs off in the spring and early summer. Both storm runoff and

snowmelt result in a large percentage of annual streamflow occurring during a
relatively short time.

inches in the plains
mountains (fig. 3).
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Drainage

The Sawatch, Culebra, and Sangre de Cristo Ranges form the western
boundary of the Arkansas River basin (pl. 1). The Sawatch Range separates the
northern part of the basin from the headwaters of the Gunnison River, the
Roaring Fork, and the Eagle River, all in the Colorado River basin, and the
Culebra and Sangre de Cristo Ranges separate the southern part of the basin
from the Rio Grande headwaters. The mountains in these three ranges are among
the highest in the Nation, with 23 peaks more than 14,000 feet. Streambed
elevation at the point the Arkansas River flows into Kansas is 3,350 feet.



Perennial streams in the area have their headwaters at high elevation.
In the northern part of the Arkansas River upstream from Salida, most western

tributaries originate in the Collegiate Peaks of the Sawatch Range.
Grape Creeks flow from the crest of the Sangre de Cristo Range.

Texas and
Fourmile,

Beaver, and Fountain Creeks originate on the slopes of Pikes Peak, another

14,000-foot mountain.

Hardscrabble Creek and the St. Charles River originate
in the Wet Mountains, with headwaters above 9,000 feet and 11,000 feet.

The

Huerfano, Apishapa, and Purgatoire Rivers have their headwaters in the Culebra

Range.

These streams all are sustained by mountain snowpack.

Northern tribu-

taries of the Arkansas River downstream from Pueblo, Colo., originate on the
Colorado Piedmont and are ephemeral, as are smaller southern tributaries

between, or tributary to, the major southern perennial tributaries.

Mean

annual runoff decreases from more than 30 inches from the mountain peaks to
less than 0.1 inch from the Colorado Piedmont, downstream from Pueblo

(fig. 4).
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HISTORY OF WATER DEVELOPMENT

Water development in the Arkansas River basin of Colorado can be divided
into four distinct, progressive, generally chronological phases: (1) Develop-
ment of direct diversions; (2) development of water storage; (3) importation
of water by transmountain diversion; and (4) development of ground water.

Earliest development was the diversion of water from a flowing stream for
direct use, either to irrigate a farm plot, to wash gravel in a placer-mining
operation, or to turn a mill wheel. The earliest appropriation date listed in
Irrigation Division 2, March 31, 1859, is that of the Hicklin ditch on
Greenhorn Creek. Evidence indicates that irrigation was being used at this
location much earlier. Lieutenant E.G. Beckwith, traveling through the area
with Captain John W. Gunnison's party in 1853, reported that the waters of
Greenhorn Creek were diverted to water the fields of six Mexican families in
the valley. And, while no mention was made of irrigation, George Frederick
Ruxton, who passed through the area in 1847, found a settlement of French-
Canadian hunters and their Indian wives farming the Greenhorn Valley (Taylor,
1963).

There is history of still earlier irrigation in the basin. In the valley
of the Purgatoire River, just downstream from the present town of Trinidad, an
irrigation ditch was dug by the Bents (of Bent's Fort fame) in 1847. A man
named Hatcher operated the enterprise and the ditch has been called Hatcher
ditch. After a short period, the ditch was abandoned. In 1864, this ditch
was taken over and rehabilitated by John Lewelling. The Lewelling-McCormack
Ditch is still in operation (McHendrie, 1928).

These early ditches irrigated small plots on the flood plain of the
Arkansas River or its tributaries; they were operated by one or two farm
units. Some ditches served the headgates of several farms, but all were
located on the flood plain and required little or no engineering to get the
water to the land. Many had no diversion dam, but relied on a headgate at
stream level.

After all the irrigatable acres on the flood plain became occupied,
irrigation began on the terraces above the river bottom. Getting water to the
terraces was more difficult, requiring more engineering and more expense. To
overcome these obstacles, a number of farm units would band together and form
a mutual irrigation company. The area served by flood-plain and tributary
ditches was of the magnitude of tens or hundreds of acres; the area served by
mutual ditch companies was of the magnitude of thousands or tens of thousands
of acres. To justify the expense of such an undertaking, these mutual compa-
nies commonly bought earlier water rights of the smaller ditches.

By the middle 1880's, the Arkansas River and its tributaries were fully
appropriated for normal or average years. In most areas, water rights later
than 1887 are little more than flood rights, and will not provide a dependable
supply. However, water is available as high flow during snowmelt and after
summer rainstorms. Also, flow occurs in the river at times other than the
irrigation season. These flows have been diverted to fallow ground to
recharge soil moisture and the ground-water system, and, to some extent, this
practice still is followed. However, these early or late season and peak
flows generally are not available to or wanted by direct-flow water rights, as
these flows come at times inconvenient to farming operations, or at rates in
excess of canal capabilities.



Water-storage rights were developed to use more fully the flow not avail-
able to direct diversions. Reservoirs, both on-stream and off-stream, were
constructed to store water in excess of direct-flow water rights, and stream-
flow outside of the irrigation season. Irrigation water is stored for later
use during the growing season; municipal and industrial water is stored to
meet a constant demand.

There is a legend that a placer miner established the first transmountain
diversion in the Arkansas River basin; finding no water left in the stream to
run his sluice box, the miner walked through a mountain saddle and found a
full, flowing stream on the far slope. He dug a ditch through the saddle in
the mountain crest to bring this water to his claim. Whatever the initial
circumstances, transmountain diversions into the Arkansas River basin began
around the turn of the 20th century, and are continuing to be developed today.
These diversions vary in size and complexity from open ditches through low
spots in the mountain-chain crest, to vast collection systems of tunnels, con-
duits, and storage reservoirs, that convey the water from the western slope to
a single master tunnel, thence through the Continental Divide to the eastern
slope. This complex diversion is possible, because there is unappropriated
water in the western part of Colorado. Colorado's western slope is not able
to use all its share of water, assigned by the Upper Colorado River Compact.

Ground water has been used in the basin from the onset of settlement.
The earliest settlers dug wells, and later erected windmills; stock wells long
have been in use in the uplands. After all the inexpensive, gravity-flow
sources of surface water had been fully used, development of large-volume
wells for irrigation, municipal, and industrial uses began. Estimated pumpage
of ground water in the Arkansas Valley is shown in figure 5, and indicates a
drastic increase in ground-water use during the 1950's. Withdrawal from allu-
vial aquifers in the basin increased to the point where effects on the river
system became a problem. In 1969 the law governing use of water in Colorado
was changed, making water rights from aquifers hydraulically connected to
streams work in priority with surface-water rights (Radosevich and others,
1975).

Water development was not restricted to agricultural purposes. As cities
and industries in the valley expanded, water supplies necessarily increased
with them. The Colorado State Constitution gives preference to domestic and
municipal use over industrial and agricultural use. As agricultural land is
no longer farmed, the water supply that once served that land is used for
other purposes. As technologies and economies continue to change, the priori-
ties of water use will continue to change. This change may not always be in
one direction--from agricultural use toward municipal and industrial use. The
recent national fuel crisis highlighted the fact that synthetic fabrics manu-
factured from petroleum products always might not be available readily, and
the economy might have to depend on farm-grown fiber. Hydroelectric power,
especially from low-head, run-of-the-river-type generators, increasingly is
becoming attractive. Future economic development might change the type of
water development in the Arkansas Valley.
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Figure 5.--Development of ground-water use.

WATER-SYSTEMS OPERATIONS

Water systems in the Arkansas River basin described here are those with
complex operations, such as transmountain diversions, systems involving con-
siderable storage, or systems requiring exchanges to operate. These systems
generally can be divided into four categories: municipal systems, irrigation
systems, industrial systems, and multipurpose systems. A schematic diagram
accompanies each of the following system descriptions. The general location
of each of these schematic diagrams is outlined on plate 1 in the pocket.
Plate 1 also shows many of the drainages and land features that are referenced
throughout the text.
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Municipal Systems

The complex water-collection systems of four municipalities in the area
are described herein: Colorado Springs, Pueblo, Trinidad, and Walsenburg.
Other major communities in the basin obtain their water directly from the
river or from nearby well fields. Lamar obtains a part of its supply from a
well field located in the flood plain of Clay Creek; this well field is par-
tially recharged with water delivered through the Fort Bent Canal.

City of Colorado Springs

Unlike most cities of its size, Colorado Springs is not located on a
major stream that can be used for a direct source of water supply; therefore,
the city must rely on a complex system of sources for its water. Despite its
location, the city has developed resources capable of producing an average
annual water supply of 123,200 acre-feet, of which 52,400 acre-feet are
considered potable. In addition, future planned development will produce an
additional 56,200 acre-feet per year, resulting in an annual water supply of
179,400 acre-feet.l

The raw water supply developed for the city is from a combination of
sources that is outlined in table 1 and shown in figure 6. Volumes and
percentages for 1982 from each source also are listed in table 1. The 1982
figures do not include reuse and are not necessarily typical of future use.
Plans for future development include an expansion of -the Homestake collection
system (Homestake Project, Phase II) and the Eagle-Arkansas Project, which are
both transmountain diversions from the Colorado River basin into the Arkansas
River basin.

The mountain collection system (fig. 7) consists of the Pikes Peak water-
shed, the Northfield watershed, and the Penrose-Rosemont watershed. The Pikes
Peak watershed is further divided into the South Slope watershed and the North
Slope watershed. An average annual water supply of about 16,400 acre-feet is
produced from the mountain collection system and 3,200 acre-feet from local
streamflow. The South Slope watershed (fig. 8) is located on the south side
of Pikes Peak, southwest of the city. It consists of 7 reservoirs with a
combined capacity of 6,862 acre-feet that intercept flow from the drainage
basins of 11 streams. Water is transported through a series of channels,
tunnels, and aqueducts to city water-treatment plants. Enroute, the water
generates electrical power at two sites.

The outermost area of the South Slope watershed is the East Fork West
Beaver Creek, including Bighorn and Wilson Reservoirs. Water is diverted from
the East Fork West Beaver Creek through the Strickler Tunnel to Boehmer Creek
in the Middle Beaver Creek basin. The water from this basin is regulated by
Boehmer, Mason, and McReynolds Reservoirs. Mason and McReynolds Reservoirs
are connected by a 20-inch pipeline.

IMcCullough and Miskel, 1974, and Edward Martinez, Colorado Springs
Department of Utilities, oral and written communs., 1983.
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Water is diverted from the Beaver Creek drainage into Ruxton Creek
drainage via the St. Johns Tunnel. This tunnel diverts directly from Mason or
McReynolds Reservoirs. Diversions through St. Johns Tunnel are limited to
18.9 cubic feet per second.

Table 1.--Developed sources of raw-water supply for
the city of Colorado Springs, 1982

1982 Yield
Source Acre-feet Percent of total
Surface Water
Mountain watersheds
Pikes Peak watershed------------ccececmmuu—- 14,816 28.5
South Slope-------=--------ommmmmmmmmmme s —emme-
North Slope--------——=-==--c--—mmmmmmmmmn —mm e
Northfield watershed------=------—-cecc--u-o 902 1.7
Penrose-Rosemont watershed------------------ 650 1.3
Local streamflow
Fountain CreeR-=—=-===cccmmmmm e (with Pikes Peak watershed)
Bear Creek--------------"-"-"-"-"-"-"-"--—-"-- 1,829 3.5
North and South Cheyenne Creeks
(South Suburban Water Company)------------ 1,400 2.7
Sutherland Creek------------=---c-c-—oooococ —omeeo -—=-
Transmountain water
Homestake Project------=---=-=---—--ccoc—--——- 483 0.9
Blue River Project---=-=-==----ccm—o——cueoa—— 6,653 12.8
Fryingpan-Arkansas Project-------------—--——- 254 0.5
Twin Lakes Project----=—==—==--—c—m—ceoooou 23,802 45.8
Ground water—-—-—=-—-—-—-———--—-——— - - 1,200 2.3
Pinello Ranch-------=--------—----—oommmmoe —omeee -—=-
Hanna Ranch-------------ocmmmmmm e mmmm e mmm e ----
Venetucci Ranch------==---cooommmmconommmmee s —mme e -
Cherokee Water District----------=-------=-o--- —o-oo- -—=-
Reuse of imported water------------==-----=------  ------ ===
TOTAL-==-—= === == mmm e mmmmm e m e e mm 51,989 100.0
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Figure 7.--Mountain collection system for the City of Colorado Springs
showing relationship of watershed schematics, figures 8 through 11.
(Modified from map by City of Colorado Springs Public Utilities
Department.)
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Figure 8.--South-slope Pikes Peak watershed, Colorado Springs
mountain collection system.

A short distance down the channel of Ruxton Creek the water enters Lake
Moraine. A 20-inch pipe from Lake Moraine serves as a penstock for the Ruxton
powerplant. Some of the flow can be diverted into Big Tooth Reservoir at the
confluence of South Ruxton and Willow Creeks. Big Tooth Reservoir is connected
with the afterbay of Ruxton powerplant by a 20-inch pipeline. From the Ruxton
powerplant afterbay, water diverted from Lake Moraine and Big Tooth Reser-
voirs, together with waters of Lion Creek, Ruxton Creek, and Sheep Creek, are
conveyed in a 24-inch pipeline to the penstock of the Manitou Springs power-
plant. Enroute, the 24-inch pipeline intercepts flow from Cabin Creek and the
30-inch new North Slope pipeline. After generating power in the Manitou power-
plant, the inflow water from Ruxton Creek intake (and settler), and from the
20- to 24-inch old North Slope pipeline, is mixed in the afterbay of that
powerplant. From there, the water flows to the Mesa water-treatment plant.
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The North Slope watershed is located on the north slope of Pikes Peak,
west of Colorado Springs (fig. 9). Native water originating in the watershed
is collected in Crystal, South Catamount, or North Catamount Reservoirs, which
have a combined capacity of 18,120 acre-feet. Flow from the 30-inch
Montgomery pipeline can be added to the storage in North Catamount and South
Catamount Reservoirs. The flow in Montgomery pipeline usually originates in
the Blue River system (Colorado River basin); however, the capability exists,
at the divide pumping station, to obtain water from the Fryingpan-Arkansas,
Twin Lakes, or Homestake Projects. Storage of imported water usually is
limited to North Catamount and Crystal Reservoirs. Runoff from South
Catamount Creek usually is sufficient to maintain South Catamount Reservoir.
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Water can be released from any of the three reservoirs into a 24-inch
pipeline to the Northfield storage system on West Monument Creek. From turn-
outs on this (24-inch) pipeline, water can be diverted to the towns of Green
Mountain Falls and Chipita Park, or through a 30-inch pipeline to the penstock
of the Manitou powerplant.

A second 20- to 24-inch pipeline conveys water from the three North Slope
reservoirs to the afterbay of the Manitou powerplant. This line also inter-
cepts the flow of North and South Cascade Creeks and French Creek. Turnouts
from this pipeline can direct water to the towns of Cascade and Manitou
Springs.

The Northfield watershed (fig. 10) is located on the Rampart Range
northwest of Colorado Springs. The Northfield watershed produces only a minor
proportion of Colorado Springs water supply locally, but the reservoirs are
important for regulating water from other sources. The three Northfield
reservoirs--Rampart, Nichols, and Northfield--have a combined capacity of
41,748 acre-feet, 40,886 acre-feet of which is in Rampart Reservoir. Water
from the 48-inch Homestake pipeline enters the Northfield watershed through
Rampart Range tunnel 2, which discharges into Rainbow Gulch. Water conveyed
by the Homestake pipeline usually is water from the upper Arkansas basin via
Trout Creek which is Homestake, Fryingpan-Arkansas, or Twin Lakes Project
water; but the capability exists to divert Blue River water into Rampart
Reservoir at the divide pumping station. North Slope water enters the North-
field system through a 24-inch pipeline in Rampart Range tunnel 1 and flows
into Nichols Reservoir.

Water from Rampart Reservoir flows through a 42-, 36-, and 30-inch pipe-
line to the Pine Valley water-treatment plant. Water from this line can be
diverted to the Northfield Reservoir. Water also can be released from Rampart
Reservoir downstream to Nichols Reservoir. Water from Nichols Reservoir is
discharged to Northfield Reservoir by channel flow. Northfield Reservoir
supplies the Northfield water-treatment plant. (Stanley Canyon Reservoir,
Reservoir No. 2, is no longer a part of the Colorado Springs system; it has
been leased to the U.S. Air Force Academy.)

The Penrose-Rosemont watershed (fig. 11) is located southwest of Colorado
Springs on Gold Camp Road. Rosemont Reservoir, with a capacity of 2,538
acre-feet, is located on East Beaver Creek. Water also is diverted from Gould
Creek to a 20-inch pipeline inside Rogers Tunnel. From Rosemont Reservoir,
water is transported through a 10-inch pipeline to Fisher Canyon and Penrose
Reservoirs, or to the Broadmoor water-treatment plant.

About 5 percent of the water consumed annually by Colorado Springs comes
from local streams, including Fountain Creek, Bear Creek, North and South
Cheyenne Creeks, and Sutherland Creek (fig. 12). Water is pumped from Foun-
tain Creek at the 33rd Street pumping station. Four pumps in this station
boost the water through a 20-inch pipeline to the Mesa water-treatment plant,
about 1% miles to the northeast. Water from Sutherland Creek no longer is
diverted directly from that creek but now is diverted from Fountain Creek at
the 33rd Street pumping station.
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Bear Creek water is diverted from the stream at a point in southwest
Colorado Springs. This water is treated in a settler and chlorination
structure, and delivered into the distribution system in a 12-inch pipeline.

The South Suburban system diverts from North and South Cheyenne Creeks
and regulates the untreated water in South Suburban and Gold Camp Reservoirs.
Water from North Cheyenne Creek is diverted directly to the reservoirs and
water from South Cheyenne Creek is diverted to the South Suburban pumping
station and lifted into either one of the two reservoirs. During periods of
excess turbidity at any of the local streamflow-diversion sites, water is not
diverted and is permitted to flow downstream.

Colorado Springs imports water from the Colorado River Basin through four

different systems or projects: (1) Homestake Project; (2) Blue River Project;
(3) Fryingpan-Arkansas Project; and (4) Twin Lakes Project.
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The Homestake and Blue River Projects are significant only to the Colo-
rado Springs system in the Arkansas River basin, but the Fryingpan-Arkansas
Project and the Twin Lakes Project are significant in other parts of the
Arkansas River basin. For this reason, the latter two projects are discussed
separately elsewhere in this report.

The collection system of the Homestake Project intercepts the headwaters
of the Eagle River about 160 miles west of Colorado Springs (fig. 13). The
project is a joint venture of the cities of Colorado Springs and Aurora.
Colorado Springs average share of the yearly diversion is 12,900 acre-feet.
Water is diverted from Fancy Creek, French Creek, Sopris Creek, Missouri
Creek, Homestake Creek, and East Fork Homestake Creek. Phase II of this
project would extend the collection system to intercept Whitney Creek, Fall
Creek, Cross Creek, and East and West Forks Cross Creek. The water is
collected in Homestake Reservoir (capacity 43,300 acre-feet), and then moved
through the Continental Divide in the Homestake Tunnel. Homestake Tunnel
discharges into Lake Fork Arkansas River, which in turn flows into Turquoise
Lake (Sugarloaf Reservoir).
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Homestake Project water can be stored in Turquoise Lake, routed via the
Mount Elbert conduit to Twin Lakes, or released down the Arkansas River to the
Otero pumping-plant intake. The city presently (1983) has a contract with the
Fryingpan-Arkansas Project (fig. 6) for 15,000 acre-feet of storage space, and
with CF&I Steel Corporation for an additional 4,000 acre-feet of storage space
in Turquoise Lake.

Homestake Project water, either from Turquoise Lake or Twin Lakes, is
released into the Arkansas River, then to the Otero pumping-plant intake. An
outlet structure is built into the new Twin Lakes Dam that eventually will
convey Homestake Project and Twin Lakes Project water to the Otero pumping
plant in a pressurized conduit, which will save about 350 feet of hydraulic
head or required 1ift for the Otero pumping station. Routing Homestake
Project water in this manner also makes it available to generate power in the
Fryingpan-Arkansas Project's Mount Elbert powerplant.

The Otero pumping plant supplies water to the 66-inch Homestake pipeline,
which conveys it over Trout Creek Pass and across the lower end of South Park
(fig. 6). The 66-inch pipeline has a bifurcation at a point south of Spinney
Mountain Reservoir. Here, Aurora's water is delivered to Spinney Mountain
Reservoir and flows through that reservoir into the South Platte and on to
Aurora. Colorado Springs' share of the water flows in a 26-mile long, 48-inch
diameter pipeline to the Divide pumping plant. From there it can be diverted
to either Rampart Reservoir at Northfield (fig. 10), or through the Montgomery
pipeline to the North Slope reservoirs (fig. 9).

The town of Woodland Park receives an average of 225 acre-feet per year
from the Homestake pipeline. In exchange for this water, the Cherokee Water
District delivers a like quantity to the east side of Colorado Springs.

The planned Eagle-Arkansas Project would intercept the waters of Cataract
Creek and other headwater tributaries of the Eagle River and convey them, via
Tennessee Pass, to Tennessee Creek in the Arkansas River basin. Colorado
Springs expects to realize an annual supply of 2,700 acre-feet of water from
this source.

The collection system of the Blue River Project is in the headwaters of
the Blue River near Hoosier Pass, northwest of Fairplay, Colorado (fig. 14).
This system consists of a series of diversion dams, conduits, reservoirs, and
tunnels that intercept the headwaters of the Blue River and six tributaries.
The diverted streams are the Blue River, Crystal Creek, Spruce Creek,
McCullough Creek, West Hoosier Creek, and East Hoosier Creek. Storage in
upper Blue Lake is 2,120 acre-feet. Blue River Project water crosses the
Continental Divide via the Hoosier Tunnel and is stored in the 5,100-acre-foot
Montgomery Reservoir. From Montgomery Reservoir, the water is conveyed about
70 miles across South Park in the 30-inch Montgomery pipeline. At the Divide
pumping station, it is possible to divert Blue River water through the
Homestake pipeline into Rampart Reservoir (fig. 10). Usually, however, the
water is conveyed by the Montgomery pipeline to reservoirs on the North Slope
of Pikes Peak. The average annual yield of the Blue River Project is
12,100 acre-feet.
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The Fryingpan-Arkansas Project is a multipurpose U.S. Bureau of Reclama-
tion Project described in detail later in this report. Colorado Springs, with
the nearby communities of Fountain, Security, Widefield, and Stratmoor Hills,
are participants in the project and will receive water from that source.
Colorado Springs eventually expects to receive 14,400 acre-feet of water from
the project. Delivery will be through the Fountain Valley pipeline, now
(1983) under construction, from Pueblo Reservoir to the south side of Colorado
Springs. Until construction of the Fountain Valley pipeline is complete,
deliveries of Fryingpan-Arkansas Project water are being made through the
Otero pumping station and Homestake pipeline.

In recent years, Colorado Springs has participated in the winter-
water-storage program, an outgrowth of the Fryingpan-Arkansas Project
operations. In 1981, 1982, and 1983, participation has been by storage in
Twin Lakes Reservoir, with simultaneous release of return flow from imported
water down Fountain Creek. When the winter-water-storage program is in
operation, Colorado Springs stores in its reservoir inflow in addition to that
allowed by priority.

The Twin Lakes Project also is described later in this report. Colorado
Springs owns 49.845 percent of outstanding shares of Twin Lakes Project water;
future total supply from the source is expected to be 27,000 acre-feet
annually. In addition to water yielded by the project, the city also has the
right to use storage in Twin Lakes Reservoir. Twin Lakes Reservoir is on Lake
Creek, which has its confluence with the Arkansas River about 5 miles upstream
from the intake to the Otero pumping station. Twin Lake Project water is
brought into the Colorado Springs system through the Homestake pipeline.

Ground water provides a small (generally about 3 percent) but important
segment of Colorado Springs water supply. Ground-water sources are the
Pinello Ranch, the Hanna Ranch, and the wells of the Cherokee Water District.
The city's contract with the Venetucci Ranch (which is located just west of
Security) expired.

The Cherokee Water District supplies about 225 acre-feet of water
annually from their well field in the Black Squirrel Creek basin east of the
city. This water is purchased from the Cherokee Water District by Woodland
Park, and exchanged for a like quantity of water, delivered via the Homestake
pipeline.

The Pinello Ranch is located on the flood plain of Fountain Creek
immediately west of the town of Security. Fourteen wells produce from the
Widefield aquifer. Water from these wells is routed through a pumping,
chlorination, and metering station by a 16-inch pipeline, into the distri-
bution system serving Security and Colorado Springs; the wells also are used
for domestic purposes and irrigation on the ranch. Ground-water recharge from
six ponds on the Pinello Ranch is supplied by the Stubbs and Miller Ditch;
wells are an alternate point of diversion for that ditch. A discharge of 2.45
cubic feet per second is allowed annually from the wells; total yield to the
system from the Pinello Ranch wells is 1,400 acre-feet per year.
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The Hanna Ranch was purchased when the city acquired the Pinello Ranch,
on January 1, 1973. Located about 4 miles south of Fountain, the Hanna Ranch
is the site of the new R.D. Nixon powerplant. Water rights for the Owen and
Hall ditch acquired with the ranch are used, in part, in a plan of augmenta-
tion for 14 wells on the ranch. Water from the wells supply the town of
Fountain, and Unit 1 of the R.D. Nixon powerplant. An average of 4,700 acre-
feet per year is supplied to the powerplant from this source.

The Supreme Court of Colorado determined that Colorado water law allows
municipalities "...to reuse, make successive uses, and after use to have the
right of deposition of imported water..." (Radosevich and others, 1975). In
recent years, Colorado Springs used an average of 6,200 acre-feet of imported
return flow. Reuse of imported water is for nonpotable purposes, such as
irrigation of golf courses, parks, parkways, for cleaning streets, and it may
be used for cooling water to powerplants. Transmountain-return flow also is
used to offset ground-water depletions at the Pinello and Hanna Ranches, to
offset storage and excess diversions from the Pikes Peak watershed, South
Suburban storage, and Fort Carson water reuse. For this purpose, a strict
accounting of transmountain-return flow and reuse is made by Colorado Springs
to the Water Commissioner (Irrigation Division No. 2, Water District 10).

City of Pueblo

The city of Pueblo obtains its water through the Pueblo Board of Water
Works; a public, revenue-supported water utility. The city's raw-water supply
is from three sources: (1) Direct-flow rights; (2) storage rights; and (3)
transmountain diversions. The existing treatment plant is designed to process
from 53 million gallons per day (82.0 cubic feet per second) to a maximum of
80 million gallons per day (123.8 cubic feet per second). At Pueblo's present
size, direct flow rights satisfy municipal demand most of the year. Critical
periods occur early in the spring, before snowmelt runoff begins, and in the
fall, when the river is low. During these times, streamflow is supplemented
with reservoir water.

The Pueblo Board of Water Works operates Clear Creek Reservoir on Clear
Creek in Chaffee County (fig. 15). The storage rights for Clear Creek
Reservoir include 11,439 acre-feet from the waters of Clear Creek; the
reservoir also stores the Board's transmountain diversions by exchange.

Transmountain diversions, which are storable in the Arkansas River basin,
are from the Ewing Ditch, the Warren E. Wurtz Ditch, the Wurtz Ditch exten-
sion, the Columbine Ditch, the Busk-Ivanhoe Tunnel, the Homestake Project, and
the Twin Lakes Project collection system (fig. 15).

The Ewing, Wurtz, and Columbine Ditches are open ditches, conveying water
from the headwaters of the Eagle River in the Colorado River basin, through
saddles in the Continental Divide into West Tennessee Creek and the East Fork
Arkansas River north of Leadville.

The Ewing Ditch is 3/4-mile long, diverting into a tributary of West
Tennessee Creek. It intercepts runoff from a drainage area of 2,400 acres.
The decree is for 18.5 cubic feet per second, and dates from 1906. Ewing
Ditch conveys an average of 1,100 acre-feet of water per year.
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The Wurtz Ditch is 5 miles long and the Wurtz Ditch extension is another
6 miles long. The ditch and the extension together intercept runoff from a
drainage area of 5,840 acres. The decree for Wurtz Ditch is dated 1929, and
is for 85 cubic feet per second; the Wurtz Ditch extension decree is dated
1953, and is for 100 cubic feet per second. The Wurtz Ditch empties into West
Tennessee Creek. During the past decade, the Wurtz Ditch has conveyed an
average of 3,000 acre-feet per year.

The Columbine Ditch intercepts runoff from a drainage area of 1,170 acres
in the headwaters of the Eagle River basin and empties into Chalk Creek, a
tributary of the East Fork Arkansas River. The Columbine Ditch has a 1930
decree for 60 cubic feet per second. Recent diversions through the Columbine
Ditch have been about 1,700 acre-feet per year.

The Busk-Ivanhoe system is owned jointly by the Pueblo Board of Water
Works and the Highline Canal Company. Water is diverted from Ivanhoe Creek, a
tributary of the Fryingpan River in the Roaring Fork basin to Busk Creek, a
Lake Fork tributary, via Carlton (Busk-Ivanhoe) Tunnel. Fryingpan-Arkansas
Project's Charles H. Boustead Tunnel also can be used during low-demand
periods. The Board realizes an average annual yield of 3,100 acre-feet from
the Busk-Ivanhoe system.

The Board is entitled annually and in perpetuity a total of 2,500 acre-
feet of Homestake Project water. The Board also has other rights, now held in
reserve for future municipal expansion. Waters from these reserve rights con-
tinue to be used for the same agricultural purposes that existed prior to
acquisition by the Board. These rights include a part of the water from West
Pueblo Ditch, the Leadville Ranch (a potential reservoir site, plus a direct-
flow right), and shares of the Twin Lakes Project. The Board also controls
11,476.16 shares of Twin Lakes Project water with a potential yield of
12,624 acre-feet. The Board decides yearly if the water is needed for muni-
cipal purposes; otherwise, this water goes to agricultural land supplied by
the Colorado Canal Company, that originally owned controlling interests in the
Independence Pass (Twin Lakes) Tunnel diversion.

City of Trinidad

The city of Trinidad obtains its water supply from a collection system
located in the mountains about 30 miles west of the city. The collection
system consists of two reservoirs, ditches supplying these reservoirs, pipe-
lines from the reservoirs to a filtration plant, and a pipeline from the
filtration plant to the city (fig. 16). During 1982, 5,100 acre-feet were
supplied to Trinidad water customers.

North Lake, with a decreed capacity of 4,315 acre-feet, receives most of
its inflow from North Fork Purgatoire River, through the North Lake inlet, and
discharges to the Trinidad filtration plant through the North Lake pipeline.
Monument Lake, with a decreed capacity of 1,430 acre-feet, receives water from
several sources. Monument Lake ditch No. 1 diverts from North Fork Purgatoire
River into the channel of Brown Creek. Downstream from where Monument Lake
ditch No. 1 enters, Monument Lake ditch No. 2 diverts from Brown Creek into
Monument Lake. The Cherry Creek ditch diverts from Cherry Creek and is joined
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Figure 16.--City of Trinidad mountain collection system.

with the "C" ditch, which diverts from Whiskey Creek to form the Monument Lake
inlet that discharges into Monument Lake. Water is conveyed from Monument
Lake to the filtration plant in the Monument Lake pipeline.

Usually, only North Lake is used to supply the filtration plant; Monument
Lake is held as an emergency reserve. A relative balance of inflow and demand

enables North Lake to be maintained with only minor fluctuation of content
throughout most of the year.

Trinidad has an option for as much as 7,100 acre-feet per year of Trini-
dad Dam and Reservoir Project water. To exercise this option would require
court action to change from present agricultural use to municipal use; this
option is being held in reserve to supply future municipal expansion.
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City of Walsenburg
The city of Walsenburg obtains its municipal water supply from the
Cucharas River and Wahatoya Creek.
of La Veta.

The 16-inch Walsenburg pipeline diverts
The Francisco and Daigre (Mill) ditch diverts water into Wahatoya
Lake from both the Cucharas River and Wahatoya Creek.
(fig. 17).
life Area.

water into Wahatoya Lake from the Cucharas River just upstream from the town
Lake, 274 acre-feet capacity, is stored in Daigre Lake, 139 acre-feet
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Figure 17.--City of Walsenburg municipal water-supply system.
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From Daigre Lake, water is diverted by two 12-inch pipelines to Walsen-
burg Reservoir (430 acre-feet storage capacity), which is located just south
of U.S. Highway 160, about 3 miles west of town. The Walsenburg filtration
plant is located near Walsenburg Reservoir. The city also owns 76.4 percent
of the storage rights in Lake Miriam (2,760 acre-feet storage capacity) and in
Lake Oehm (4,880 acre-feet storage capacity). These two reservoirs receive
water from a ditch that diverts from the Cucharas River. Lake Miriam (Horse-
shoe Lake) and Lake Oehm (Martin Lake) are in Lathrop State Park, located
about 2 miles west of Walsenburg. They also serve as supply for an irrigation
ditch. Water can be diverted by pumping through a 12-inch pipeline from Lake
Oehm to Walsenburg Reservoir; this is a standby supply and seldom is needed.
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Figure 18.--Acreage of major irrigated crops, other than truck crops.
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Irrigation Systems

The largest water use in the Arkansas River basin in Colorado is irriga-
tion. Surface water is the principal source of irrigation water; however,
there is some use of ground water for irrigation. Irrigation is practiced
along almost all major tributaries, where it is used for hay, alfalfa, and
irrigated pasture. Alfalfa is the major crop produced on land served by the
major ditches in the valley. Other major crops are corn, barley, sorghum,
onions, melons, cucumbers, flower seeds, beans, tomatoes, potatoes, irrigated
pastures, and wheat. In the past, sugar beets were also a major crop in the
Arkansas River valley. Distribution of major crops, other than truck crops,
in the Arkansas River basin, 1940-81, is shown in figure 18. Diversions from
the Arkansas River for irrigation between Bessemer Ditch headgate and the
Colorado-Kansas State line are shown in figure 19.
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Figure 19.--Annual diversions from the Arkansas River between the
Bessemer Ditch headgate and the Colorado-Kansas State line.
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Through the years, the area of land irrigated in the Arkansas Valley has
remained relatively stable at about 415,000 acres (U.S. Bureau of Reclamation,
1969), but the seasonal water supply to this area is subject to considerable
fluctuations. Waters of the Arkansas River and its tributaries, and water
imported into the basin, are used and reused throughout the area.

Storage reservoirs are used throughout the basin. In the upstream
reaches of the Arkansas River, and on all of its tributaries, the general
practice is for the storage rights and the junior direct-flow rights to store
or irrigate very early in the season, later to be called out by senior rights.
The river call on the tributaries usually is much senior to the call on the
main stem during irrigation seasons of average or low flow.

Arkansas River

The major irrigation systems along the Arkansas River will be described
in this section. The Arkansas River is in Water Districts 11, 12, 14, 17, and
67 (pl. 1). A schematic diagram of the major irrigation systems along the
river is given on plate 3 (in the pocket), and the major water rights are
listed in plate 4 (in the pocket). The active ditches and major ditches on
the Arkansas River tributaries are listed in table 5 in the Supplemental Data
section at the end of the report.

Water from most of the ditches in Water District 11 (Lake and Chaffee
Counties) and Water District 12, upstream from the Royal Gorge, is used to
irrigate alfalfa, hay, or irrigated pasture. In the Canon City area, the
South Canon Ditch diverts water from the south bank just upstream from Grape
Creek. This ditch, which splits within the limits of Canon City and becomes
the Pump Ditch and the Crooked Ditch, irrigates about 1,280 acres in and near
the south side of Canon City. The Canon City Hydraulic Ditch diverts from the
north bank just upstream from the streamflow-gaging station 07096000 Arkansas
River at Canon City, flows through the grounds of the Colorado State Peniten-
tiary, and on through Canon City. The Fruitland Ditch is supplied from the
Canon City Hydraulic Ditch via a buried conduit within Canon City. The
Grandview Ditch diverts from the Canon City Hydraulic Ditch at a point just
before that ditch wastes into Fourmile Creek near the east edge of town. The
Grandview Ditch crosses under U.S. Highway 50 and Fourmile Creek in a buried
conduit, and irrigates lands on the State prison farm. In the past, the
Fruitland Ditch was diverted, along with Canon City's municipal water, in
another ditch, the Canon City Aqueduct. Canon City has abandoned that aque-
duct, and now diverts from a new diversion dam in the river, about 3 miles
downstream from the old diversion point.

The Canon City and 0il Creek (Mill) Ditch diverts from the north bank
just downstream from the Canon City's diversion dam and irrigates about
1,250 acres near the east edge of town. This ditch also receives discharge
from the Southern Colorado Power Company's powerplant; the outflow is charged
against the Canon City and 0il Creek Ditch's water right.

The Fremont County Ditch diverts from the right bank, midway between

Canon City and Florence, irrigating about 425 acres of flood plain. The Union
Canal is diverted with the Minnequa Canal and is bifurcated from that canal on
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the west edge of Florence, irrigating about 1,250 acres of land in and east of
that town. The Hannenkratt ditch, which diverts from the north bank, irri-
gates Colorado State Penitentiary land on the flood plain across the river
from Florence. The Lester and Atteberry ditch, which diverts from the north
bank, irrigates about 180 acres of flood plain east of Florence. Irrigation
in the Canon City area serves orchards, some truck crops, and alfalfa.

Major irrigation conveyances diverting from the Arkansas River in Water
District 14 are the Bessemer Ditch, Colorado Canal, Highline Canal, and Oxford
Farmers Ditch. Smaller irrigation ditches are Hamp-Bell, West Pueblo, River-
side Dairy, Excelsior, and Collier Ditches. The Bessemer Ditch is diverted
through a special outlet in Pueblo Dam. It flows in an open canal through the
south side of the city of Pueblo, and through the CF&I Steel Corporation mill
partially in a closed conduit, irrigating about 20,000 acres on the St.
Charles mesa, southeast of Pueblo. When the ditch is diverting, it also
delivers water to the St. Charles Mesa Water District, a municipal user. The
Colorado Canal diverts from the north bank about 3% miles upstream from the
confluence of the Huerfano River, irrigating about 50,800 acres in Pueblo and
Crowley Counties. The Colorado Canal once had exclusive control over the Twin
Lakes Reservoir and transmountain diversion system (discussed elsewhere in
this report). Irrigators using the canal have sold most of their rights to
the transmountain diversion and the storage space in Twin Lakes that formerly
regulated those imports to outside interests. The Colorado Canal has two
major off-stream storage reservoirs: Lake Henry and Lake Meredith (also known
as Bob Creek Reservoir). Water is stored in these reservoirs during the
winter. From Lake Henry, the lands irrigated by the Colorado Canal can be
irrigated directly by gravity flow. Lake Meredith is topographically too low
to irrigate lands by gravity flow. An exchange with the Holbrook Canal, the
Fort Lyon Storage Canal, or the Arkansas River is necessary to enable use of
Lake Meredith water by users of the Colorado Canal. The Lake Meredith outlet
{(pl. 3) crosses both canals, before discharging into the river; depending on
which canal is in priority at the time, the exchange is made by releasing
water through the outlet into the receiving channel, and diverting a like
quantity at the Colorado Canal headgate. To accomplish this exchange, suffi-
cient water must be left in the river at the Colorado headgate to satisfy all
senior rights downstream between the headgate and either the outlet canal or
the headgate of the canal with which the exchange is being made. Water can be
delivered from Lake Henry into Lake Meredith.

The Highline Canal Company has rights to divert not only native water
from the Arkansas River, but also is part owner with the Pueblo Board of Water
Works, of the Busk-Ivanhoe transmountain diversion. Highline Canal Company
has a contract with the Fryingpan-Arkansas Project to store imported water in
that project's Turquoise Lake. Transmountain water is used to supplement
direct diversions, and to maintain an even-flowing ditch during irrigation
season. The Highline Canal diverts from the south bank at a point just down-
stream from the Huerfano River, irrigating 26,000 acres in Pueblo and Otero
Counties.

The Oxford Farmers Ditch diverts from the south side of the river at a

point about 5 miles downstream from the mouth of the Huerfano River, irrigat-
ing about 6,000 acres of land in Pueblo and Otero County.
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The Otero, Catlin, Holbrook, Fort Lyon Storage, Rocky Ford, Fort Lyon,
and Las Animas Consolidated Canals headgates are all in Water District 17.
The Otero Canal diverts from the south side of the river at a point about
6 miles upstream from the mouth of the Apishapa River. This canal is siphoned
under the Apishapa River and irrigates about 10,000 acres in Otero County.

The Catlin Canal diverts from the south side of the river just downstream
from the confluence of the Apishapa River, irrigating about 18,800 acres on
the south side of the Apishapa River near Manzanola and Rocky Ford. The
Catlin Canal Company owns the Larkspur transmountain diversion, and part of
Wright's or Mount Pisgah Reservoir on Fourmile or 0il Creek. The Catlin Canal
Company usually stores its transmountain diversions by exchange in space,
leased in the Fryingpan-Arkansas Project system.

Holbrook Canal diverts from the north bank a short distance downstream
from the State Highway 207 bridge near Manzanola. Exchange water from Lake
Meredith can be released into Holbrook Canal. From the Holbrook Canal, water
can be stored in the 7,986-acre-foot Dye Reservoir, or the 7,472-acre-foot
Holbrook Reservoir. Neither reservoir normally can release water directly to
the land, but must rely on an exchange with the river. The Rocky Ford Ditch
is the main water right considered in this exchange. The Holbrook Canal irri-
gates 19,550 acres of land, and wastewater flows into Horse Creek. Cheraw Lake
is filled by seepage and local drainage, and is not used to irrigate lands.

The Rocky Ford Canal diverts from the south bank at a point about midway
between the towns of Manzanola and Rocky Ford. Water rights in this canal are
very early water rights and are in priority most of the time. This canal
maintains an even flow by using a self-adjusting wasteway gate, just upstream
from the measuring section, which is located about 1 mile downditch from the
headgage, and some water is diverted around the Fort Lyon Storage Canal diver-
sion dam in this manner. The Rocky Ford Canal irrigates about 8,200 acres, in
and near the town of Rocky Ford; until recently, a part of the diversions of
the Rocky Ford Canal was industrial water for a now-defunct sugar factory.

The Fort Lyon Storage Canal headgate is located about 1 mile downstream
from the Holbrook Canal headgate. The Fort Lyon Storage Canal delivers water
to Horse Creek Reservoir and to Adobe Creek Reservoir. Horse Creek Reservoir,
28,000 acre-feet, also has a storage right to the waters of Horse Creek, and
can deliver irrigation water directly to the Fort Lyon Canal. Adobe Creek
Reservoir, 85,000 acre-feet, also has a storage right to waters from Adobe
Creek. Releases from Adobe Creek Reservoir go down the channel of Adobe Creek
directly into the Fort Lyon Canal. The Fort Lyon Storage Canal can receive
exchange water from the Lake Meredith Outlet Canal.

The Fort Lyon Canal diverts from the north side of the river about midway
between Swink and La Junta. It can receive water from Horse Creek and Adobe
Creek Reservoirs, as well as from the creeks for which those reservoirs were
named. Downcanal from Adobe Creek, water can be delivered to the Kicking Bird
Canal for storage in the Great Plains Reservoir system (discussed later under
the Amity Canal).
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Tailwater from the Fort Lyon Canal either can flow directly into the
2,500~-acre~foot Thurston Reservoir, or can collect in an unnamed reservoir at
the end of the canal. From Thurston Reservoir, an exchange is possible with
the Amity Canal, through the West May Valley Drainage Ditch. The Fort Lyons
Canal is divided into five divisions; each division receives irrigation water
in turn. The Fort Lyon Canal receives a share of the Amity Canal's Great
Plains water, as part of the arrangement whereby the Fort Lyon Canal is used
to deliver water to the Kicking Bird Canal. Water from the Fort Lyon Canal
irrigates about 91,300 acres in Crowley, Bent, and Prowers Counties.

The Las Animas Consolidated Canal diverts from the south side of the
river, about 8 miles upstream from Las Animas. The Las Animas Consolidated
Canal becomes the Las Animas Consolidated Extension, a ditch on the east side
of the Purgatoire River. Water can be delivered from the Highland Ditch,
which diverts from the Purgatoire River upstream from Las Animas into the Las
Animas Consolidated Canal. The combined acreage irrigated by this system is
about 6,950 acres, with 2,300 of these acres irrigated by the Las Animas Con-
solidated Extension. The headgate of the Las Animas Town Ditch was 4 miles
downstream from the Consolidated Canal before the 1965 flood; water rights
were transferred to Las Animas Consolidated Canal in March 1966. In April
1972, the Las Animas Town Ditch water rights were acquired by the Highline
Canal, and were transferred to the Highline Canal headgate.

All of the canal and ditch systems on the Arkansas River downstream from
John Martin Reservoir are in Water District 67; all these systems participate
in the Arkansas River Compact. These systems, and systems in Kansas, store
winter and excess streamflows in John Martin Reservoir for later use.

The Fort Bent Canal and the Keese ditch share a common diversion dam on
the south bank about 4% miles downstream from John Martin Dam. The Keese
ditch diverts out of the Fort Bent Canal, just downcanal from the headgate,
irrigating the flood plain west of Lamar. The Fort Bent Canal flows through
the city of Lamar, and irrigates lands both west and east of town. Water also
is conveyed in the Fort Bent Canal to recharge the city of Lamar's well field
in Clay Creek. The combined area irrigated by the Fort Bent Canal and the
Keese ditch is 8,740 acres.

The Amity Canal diverts from the north bank about 8 miles downstream from
John Martin Dam and irrigates about 37,800 acres. The Great Plains Reservoirs
[the Nee So Pah (Black Water), the Nee No She (Standing Water), the Nee Gronda
(Big Water), and the Nee Skah (Queens) Reservoirs] are a part of the Amity
system. They have a total capacity of 265,552 acre-feet and are connected to
the Amity Canal by the Comanche Canal. These reservoirs are broad, shallow
lakes, and the surface-area-to-capacity ratio allows significant evaporation.
A large, dead-storage pool in the system permits considerably more stored
water than can be withdrawn; therefore, storage for the Amity Canal is in John
Martin Reservoir, instead of in the Great Plains Reservoirs whenever possible.

The Lamar Canal diverts from the south bank, just at the west edge of
Lamar, irrigating about 8,700 acres east of town. The city of Lamar power-
plant has a battery of wells for cooling water that discharges directly into
the Lamar Canal, and this discharge is measured and charged to the Lamar Canal
decree.
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The Hyde ditch has recently changed its point of diversion from the
headgate on the north bank just opposite the city of Lamar, to a point on the
canal about 2 miles downditch from the old headgate. Water from the Arkansas
River is pumped to the Hyde Canal at the new point of diversion, and the west-
ern part of the ditch is maintained to intercept the West May Valley Drainage
Ditch. The Hyde ditch irrigates about 970 acres west of Big Sandy Creek.

The Manvel ditch irrigates about 750 acres on the south side of the
river, from a headgate located about 7 miles downstream from Lamar. The
Manvel ditch has been unable to divert through its headgate under normal
conditions since the 1965 flood. The canal operates from wells, some seepage,
and Arkansas River Compact storage water. Storage water is delivered through
the Lamar Canal.

The X-Y Canal and Graham Ditch share a common ditch and headgate, about
4 miles downstream from the Manvel ditch headgate, irrigating about
6,000 acres on the south side of the Arkansas River. 1In recent years, the
Graham water right has been transferred to the exclusive use of wells.

The Buffalo Canal diverts from the north bank, irrigating about
5,000 acres of land around Holly. The Buffalo Canal also has rights to divert
out of Buffalo Creek. The Holly Drain drains land irrigated by the Buffalo
Canal. The Sisson Ditch no longer irrigates with surface water; all rights of
this ditch have been transferred to wells. The Frontier ditch, although its
headgate is located in Colorado, irrigates land in Kansas, and is considered a
Kansas ditch.

Arkansas River Tributaries

The raising of stock feed is the major use of irrigation on the Arkansas
River basin tributaries. Alfalfa is perhaps the most common crop, followed by
irrigated pasture, hay, and small grains. Surface water is the largest source
of irrigation supply; but, with the advent of center-pivot sprinklers, some
ground water is beginning to be used for irrigation.

Wet Mountain Valley

The Wet Mountain Valley, located in Custer and Fremont Counties between
the Wet Mountains and the Sangre de Cristo Range, is drained by Grape and
Texas Creeks. The drainage basins of those creeks comprise Colorado Water
District 13.

Lake DeWeese (DeWeese-Dye Reservoir) is located on Grape Creek at the
downstream end of the irrigated area. It regulates the irrigation supply of
the DeWeese-Dye ditch, which diverts from the east bank of Grape Creek near
the mouth, and irrigates orchard, truck crops, and alfalfa in and near Canon
City.

Fourmile, Hardscrabble, and Beaver Creeks

The Canon Heights Irrigation Company uses five small reservoirs located
on the north side of Canon City that receive water from Fourmile Creek through
the Park Center Ditch. Canon Heights Irrigation Company also controls one-
seventh of Mount Pisgah Reservoir storage, with rights to the use of water
from a nontributary flowing well. The Hardscrabble ditch on Hardscrabble
Creek is the oldest water right in Water District 12, dating from May 1, 1860.
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The Beaver Park Irrigation Company irrigates land around Penrose with
water from Brush Hollow Reservoir, and with direct flow from Beaver Creek.
Brush Hollow Reservoir, 4,125 acre-feet, stores water from Brush Hollow Creek,
and is supplied from Beaver Creek through the Brush Hollow Supply Ditch and
conduit. The Beaver Park Irrigation Company has recently acquired the right
for storage in the top 2 feet of Skagway Reservoir. Skagway Reservoir,

3,678 acre-feet, was originally a hydroelectric power forebay; in recent
years, it has been operated for recreation uses by the Colorado Department of
Fish and Wildlife.

Fountain Creek

Fountain Creek is in Water District 10. Most irrigation systems divert-
ing from Fountain Creek irrigate fields located on the flood plain of that
creek, or the flood plain at the downstream end of major tributaries to
Fountain Creek. Two larger systems serving terrace lands outside the flood
plain in E1 Paso County are the Fountain Mutual ditch and the Chilicott Canal.
The Fountain Mutual ditch diverts from the east bank, in the city of Colorado
Springs, irrigating about 3,850 acres in and around the communities of Secu-
rity, Widefield, and Fountain. The Fountain Mutual ditch stores water in the
3,950-acre-foot Big Johnson Reservoir (Fountain Valley Reservoir 2). Little
Johnson Reservoir (Fountain Valley Reservoir 3), 682 acre-feet, is no longer
used to regulate Fountain Mutual irrigation water, but will be used as a re-
charge pond for ground-water recharge. Upstream from Big Johnson Reservoir,
the Fountain Mutual ditch is known as Ditch 4; downditch from the reservoir,
it is called the Fountain ditch.

The Chilicott Canal diverts from the east bank, about midway between the
towns of Widefield and Fountain. The ditch is siphoned under Jimmy Camp Creek
and irrigates about 3,000 acres. Irrigation supply is regulated in the
347-acre-foot Callahan Reservoir.

St. Charles River

The main tributary of the St. Charles River, Greenhorn Creek, is the
location of the earliest priority in the Arkansas River basin: the Hicklin
ditch, with a water right from spring 1859. The St. Charles River basin
comprises Water District 15. Reservoirs in the basin are for recreation and
industrial purposes, although some incidental irrigation from some reservoirs
is practiced.

Huerfano River

The Huerfano River basin is within three water districts: (1) The down-
stream end, approximately that part in Pueblo County, is in Water District 14;
(2) the upstream end is in Water District 79; and (3) the basin of the
Cucharas River is in Water District 16. The Cucharas River basin is discussed
in a subsequent part of the report. A transmountain diversion occurs at the
headwaters of the Huerfano River. Medano Ditch conveys waters of Medano Creek
in the San Luis Valley (Rio Grande basin) into Hudson Branch of South Muddy
Creek in the Huerfano River basin. The Medano water imports are stored by
exchange in Wolf, Roach, and Creager Reservoirs, and are used for irrigation
on a large ranch. The flood plain of the Huerfano River, from Redwing east,
is wide and irrigated. There is irrigation using the flows of the major trib-
utaries in the upstream end of the Huerfano Valley, especially Pass, Williams,
and Turkey Creeks. Ditches with direct-flow rights, dating from June 1869 or
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earlier, are usually in priority throughout the irrigation season; ditches
with later priorities divert early in the season, and during high flow.

Orlando Reservoir, with storage rights totaling 4,350 acre-feet, receives
water from the Orlando Ditch, which diverts water from the north bank about
one-half mile upstream from Interstate Highway 25. Stored water can be
released back into the Huerfano River and used on irrigated bottom lands. A
broad area, located north of the Huerfano River and east of the Wet Mountains,
is irrigated by the waters of Apache Creek. Clark Reservoir No. 1 receives
water from a ditch, which diverts from the south bank of the Apache Creek just
west of Interstate Highway 25.

The Huerfano Valley ditch diverts water to the 2,088 acre-foot Huerfano
Valley Reservoir from which about 1,000 acres north of the river in Pueblo
County is irrigated. The Huerfano Valley ditch receives the waters stored in
Cucharas Reservoir.

The Farmers Nepesta ditch diverts from the east bank, about 15 miles
upstream from the mouth of the Huerfano River. It irrigates about 350 acres
and regulates water in the 2,500-acre-foot Dotson Reservoir, and in the
Nepesta Reservoir No. 5.

The Welton Ditch irrigates about 1,500 acres south and east of the
Huerfano River in Pueblo County. During most years, the Huerfano River is dry
downstream from the Weldon Ditch headgate.

Cucharas River

Major tributaries of the Cucharas River that supply water for irrigation
are Middle Creek, Wahatoya Creek, Abeyta Creek, Bear Creek, and Santa Clara
Creek. Reservoirs supplied from the Cucharas River (Water District 16)
include municipal-supply reservoirs, such as the La Veta Town Reservoir, and
the reservoirs of Wahatoya, Daigre, and Walsenburg (see fig. 17). Reservoirs,
originally developed for irrigation supply, are today partially used for
recreation, such as the 1,148 acre-foot Lake Miriam (Horseshoe Lake), and the
2,573-acre-foot Lake Oehm (Martin Lake), which are now in Lathrop State Park.
Other irrigation reservoirs used primarily for recreation are the now-combined
Maria and Stevens Reservoirs, east of Walsenburg, which are now a private game
and fish reserve.

A number of reservoirs are still in use to regulate irrigation supply in
the basin. The Sharps Orchard Reservoir (84 acre-feet of storage) and La Joya
Reservoir (177 acre-feet of storage), receive water from the Cucharas River by
the Gomez Ditch. The Holita Reservoir, 540 acre-feet, receives its supply
from the Cucharas River through the Walsenburg ditch. The Arnold Flood
Reservoir, 80 acre-feet, the Sunnyside Reservoir, 120 acre-feet, and the
Saliba (Antonio D. Valdez) Reservoir, 4,858 acre-feet, are all supplied from
Santa Clara Creek. Salas Reservoir, 14 acre-feet, in the Bear Creek basin is
supplied by that creek. Cucharas Valley Reservoir, 40,960 acre-feet, is
located on the channel of the Cucharas River at the downstream end of the
basin. This reservoir stores irrigation water for the Huerfano Valley ditch,
located downstream on the Huerfano River.

38



Apishapa River

The Apishapa River basin upstream from Tejana Arroyo forms Water Dis-
trict 18. During most years, the Apishapa River is dry downstream from the
Escondito ditch, which serves the Hidden Valley Ranch at the downstream end of
the district. Just upstream from the Escondito ditch is the 4,766-acre-foot
Seven Lakes Reservoir, the only reservoir in the district with a storage
right. During the 1920's, a flood moved the channel of the Apishapa River
away from the inlet of the Seven Lakes Reservoir and from the headgates of a
number of ditches in the area. Many ditch owners have filed for new points of
diversion and have re-established their rights; the Salisbury and Widderfield
ditches, east of Aguilar, are examples of these re-established headgates.

Irrigators with water rights, dating from 1867 or earlier, are in
priority throughout most of the irrigation season. Irrigators with junior
rights obtain their water very early in the season, or during the occasional
periods of greater-than-average flow.

Purgatoire River

The Purgatoire River basin is in Water Districts 17 and 19; the boundary
line between the districts is the Las Animas-Otero County line. 1In the
upstream reaches of the basin, Russell Lake, 200 acre-feet, is used to regu-
late irrigation water; Monument and North Lakes are water-supply reservoirs
for the city of Trinidad (described elsewhere in this report).

Upstream from Trinidad Lake, which is located 3 miles upstream from the
city of Trinidad, most irrigation is for lands adjacent to the narrow flood
plain of the Purgatoire River. The principal area of irrigation in the Purga-
toire River basin is located just east and downstream from Trinidad. Ditches
in this area are part of the Purgatoire River Conservancy District and receive
water from the Trinidad Project (described elsewhere in this report). Those
ditches (fig. 20) are the Chilili Ditch, the Enlarged Southside ditch (which
conveys water to the Victor Florez ditch), and the Lewelling-McCormick Ditch,
all of which divert from the south bank of the Purgatoire River just down-
stream from Trinidad. Ditches in this area, diverting from the north side of
the river, are the Baca-Joint ditch (also known as the Picketwire Ditch); the
El Moro ditch; the Model Inlet Canal, from which water is diverted to the
Johns Flood Canal; the Hoehne Ditch; and the Salas ditch. Upstream from the
Salas ditch, the Burns and Duncan Ditch is supplied by pumping water from the
Purgatoire River. Present operations of these canals are discussed in the
section describing the Trinidad Dam and Reservoir Project elsewhere in this
report.

Major tributaries downstream from the city of Trinidad, from which irri-
gation diversions are made, include Luning Arroyo, Chicosa Arroyo, Grey Creek,
Frijole Creek, San Francisco Creek, San Ysidro Creek, and Trinchera Creek. A
number of storage rights regulate irrigation supplies on the plains east of
Trinidad. Some of the larger of these storage rights are the Hermosa Valley
Reservoir, 1,000 acre-feet, supplied from San Francisco Creek; Brown Reservoir
No. 1, 180 acre-feet, diverting from Van Bremer Arroyo, and Johns Reservoir,
395 acre-feet, supplied by the Baca-Joint (Picketwire) ditch. The storage
right for the Model Reservoir, 20,000 acre-feet, has been transferred to
Trinidad Reservoir. A new, very junior, storage right has been decreed at the
site of Model Reservoir. The distribution system of the Model Outlet Canal
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Figure 20.--Ditch systems in the irrigated area of the Trinidad
Dam and Reservoir Project.

recently has been improved, and the water now is delivered to the field in
underground pipes, allowing more efficient coverage with the existing water
supply. Winter wheat is the principal crop being grown with water from the
new system. Downstream from the area irrigated by the Trinidad Dam and Reser-
voir Project, the river enters the 65-mile Purgatoire Canyon.

Two major ditches divert from the river downstream from Purgatoire Canyon
in Otero and Bent Counties: the Ninemile and the Highland Canals. Both
irrigate lands on the west side of the river. Highland Canal water rights are
senior to Ninemile Canal water rights; however, by a court decision, Ninemile
Canal is not obligated to pass flows smaller than certain limits to the High-
land Canal. The limits below which the call is considered to be a futile call
ranges from 3 cubic feet per second in the winter to 8 cubic feet per second

in the summer.
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Industrial System: CF&I Steel Corporation

The CF&I Steel Corporation (CF&I), formerly Colorado Fuel and Iron
Corporation, is the largest industrial user of Arkansas River basin water in
Colorado. CF&I annually diverts between 80,000 and 110,000 acre-feet (a
continuous supply is required) for use in their Pueblo plant. Less than
20 percent of diverted water is consumed; the rest is returned to the river.
Formerly, the major uses of the water by CF&I were steam production and
cooling (Adkins, 1962). Currently (1983) power is purchased from an outside
source, and cooling is the primary water use. To assure an adequate supply,
CF&I acquired some of the earliest water rights in the basin, including
direct-flow rights from the Arkansas and St. Charles Rivers, plus storage
rights in the upper basin. CF&I also has water rights in the Purgatoire River
basin for use in coal-mining operations.

CF&I's upstream storage right is 27,416 acre-feet in Turquoise Lake
(behind Sugar Loaf Dam) near Leadville (a part of the U.S. Bureau of Reclama-
tion's Fryingpan-Arkansas Project) (fig. 15). Turquoise Lake is an enlarge-
ment of a 17,4l6-acre-foot reservoir formerly owned by CF&I; the corporation
also held conditional decrees for a planned enlargement of the lake. As a
condition of the acquisition of the site by the U.S. Bureau of Reclamation,
CF&I retained 17,416 acre-feet of storage space in the enlarged reservoir, and
an option, since exercised, to lease an additional 10,000 acre-feet. Water
stored in this space is from water rights CF&I holds on Lake Fork, Tennessee
Fork, and East Fork. Water from the last two streams are stored in Turquoise
Reservoir by exchange.

Three regulating reservoirs, with a combined storage of about
12,730 acre-feet, are located in the drainage basin of Salt Creek, located
west and southwest of Pueblo (fig. 21). These reservoirs receive water from
the Arkansas River through the Minnequa Canal, and from the St. Charles River
by the St. Charles Flood Ditch. Lake Minnequa (Reservoir No. 1) has a
capacity of about 1,380 acre-feet and the water must be pumped to the plant.
Currently (1983), Lake Minnequa is used only as a standby emergency supply.
Reservoir No. 2 and Reservoir No. 3 are connected by four 30-inch pipes and
water from Reservoir No. 2 is conveyed by gravity flow to the mill through two
covered conduits.

The 46-mile long Minnequa Canal diverts water from the Arkansas River at
a point 3 miles west of Florence. The Union Ditch receives water from the
Minnequa Canal near the west edge of Florence, and supplies local irrigation.
Eleven waste gates are located along the canal. Constructed in 1942-43 to
replace a less efficient system dating from 1907, the Minnequa Canal has a
capacity of 286 cubic feet per second and is the source of about 85 percent of
the plant supply.

The St. Charles Flood Ditch diverts from the St. Charles River at a point
13 miles southwest of the plant. The capacity of the St. Charles Flood Ditch
is 625 cubic feet per second and supplies the other 15 percent of the plant's
water requirement. Wastewater from all plant uses is treated and returned to
the Arkansas River by way of Salt Creek.
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The preceding summary describes water operations of CF&I Steel Corpora-
tion during about the last 75 years; this discussion is necessary to interpret
the record of flow in the Arkansas River during that period. Beginning in
late 1983, CF&I began to decrease production because of a decrease in steel
prices and began to divest itself of much of its land and water holdings.

Five thousand acre-feet of storage space in Turquoise Lake has been sold to
the city of Aurora; additional space and water rights are currently (1983) on
the market, and more are expected to be offered for sale in the future.

Multipurpose Systems

Three Federal projects and one former irrigation project, which is being
transformed into multipurpose use, are located in the Arkansas River basin.
The Fryingpan-Arkansas Project, built by the U.S. Bureau of Reclamation, is a
storage and transmountain-diversion project, regulating agricultural water
supplies, municipal water supplies, and industrial water supplies. This
project also contains a flood-control pool in Pueblo Reservoir, and recreation
uses in all project lakes. The other two Federal projects, John Martin Dam
(see discussion of the Arkansas River Compact) and the Trinidad Dam and
Reservoir Project, are primarily flood-control projects constructed by the
U.S. Army Corps of Engineers. These projects also regulate irrigation water
supplies, and contain recreation pools. The Twin Lakes Project is a storage
and transmountain-diversion project that formerly was used only as an irri-
gation supply for lands irrigated by water from the Colorado Canal. In the
late 1970's, ownership passed to more diversified interests, and Twin Lakes
Project water now (1983) is used for multiple purposes.

Fryingpan-Arkansas Project

The Fryingpan-Arkansas Project is a multipurpose water development con-
structed by the U.S. Bureau of Reclamation. The project was authorized by the
U.S. Congress on August 16, 1962; construction began in 1963, and virtually
was complete by 1980. The chief purpose of the project is to divert unappro-
priated water from the western slope of Colorado for use on the more populated
and water-short eastern slope. An annual average of 69,200 acre-feet, plus
3,000 acre-feet of water to be exchanged with the Twin Lakes Project, can be
diverted.

The North and South Side Collection Systems (fig. 22) divert water from
the headwater tributaries of Hunter Creek and the Fryingpan River, both tribu-
taries of the Roaring Fork River in the Colorado River basin, into the Lake
Fork Arkansas River via Charles H. Boustead Tunnel. Project features located
in the upstream reaches of the Arkansas River basin (fig. 15) include
Turquoise Lake (behind Sugar Loaf Dam), Mount Elbert conduit, Mount Elbert
forebay, Mount Elbert pumped-storage powerplant, Twin Lakes Reservoir, Pueblo
Reservoir, and Fountain Valley pipeline (pl. 1). Ruedi Reservoir, located on
the Fryingpan River downstream from the North and South Side Collection
System, serves as replacement storage for the project.
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Water imported through Charles H. Boustead Tunnel, along with Busk-
Ivanhoe Tunnel imports, Homestake Tunnel imports, and native water stored by
CF&I and other entities owning or leasing storage space, are regulated in
Turquoise Lake. Turquoise Lake, located 5 miles west of Leadville is the
uppermost storage facility in the system. It is planned that water will be
held as far upstream in the system as possible for as long as possible.
Turquoise Lake should be at a low level early in the spring, before the
mountain snowpack starts to melt; be filled to the annual maximum content near
the end of July; and then steadily be drawn down throughout the remainder of
the year, reaching a minimum content near the end of the following April.
Releases from Turquoise Lake, greater than minimum-flow requirements and
irrigation-diversion rights upstream from the mouth of Lake Creek, will be
diverted through the Mount Elbert conduit. Halfmoon Creek also can be
diverted partially into the Mount Elbert conduit. This conduit delivers water
to the Mount Elbert forebay from which it goes through the Mount Elbert
pumped-storage powerplant and into Twin Lakes Reservoir. Mount Elbert forebay
is an 11,530-acre-foot reservoir, located just north, and about 475 feet
above, Mount Elbert pumped-storage powerplant. The forebay delivers water to
the powerplant through two 15-foot diameter penstocks. The Mount Elbert
pumped-storage powerplant, on the north shore of Twin Lakes Reservoir, has a
designed capacity of 200 megawatts. Twin Lakes Reservoir has a total storage
capacity of 140,339 acre-feet, of which only 67,833 acre-feet is active.

The Mount Elbert pumped-storage powerplant is designed as a peaking
plant; that is, during the peak-demand hours of the day, electricity is gener-
ated by waters falling from Mount Elbert forebay through the generator into
Twin Lakes afterbay. During the off-peak hours of the day, the turbines are
used to pump water back up the penstocks from Twin Lakes to the Mount Elbert
forebay, permitting reuse during the following days' peak-demand period.
Flow-through water delivered via the Mount Elbert conduit decreases the pump-
back required, thus decreasing pumping cost. Storage in Twin Lakes Reservoir
for the Fryingpan-Arkansas Project will be at a maximum during 1 or 2 months
in the summer, and at a minimum for the remainder of the year. Exceptions to
that usage occur during years of greater-than-average runoff, when carry-over
storage in the system is unusually large. Twin Lakes Reservoir stores some of
the system carry-over during those periods.

From Twin Lakes Reservoir, water is released into Lake Creek, then into
the Arkansas River. Twin Lakes Dam has an outlet works, that eventually will
be connected to a conduit, leading to a point on the terrace, across the river
and above the intake to the Homestake pipeline. This conduit, when it is con-
nected by siphon to the Homestake pipeline, will save approximately 350 feet
of hydraulic head, thus decreasing pumping cost at the Otero pumping station,
when Homestake, Twin Lakes, and other waters are delivered via this route.

Fryingpan-Arkansas Project water flows from Twin Lakes to Pueblo Reser-
voir in the channel of the Arkansas River. The volume of water stored in
Pueblo Reservoir credited to the Fryingpan-Arkansas Project is less than the
volume released from Twin Lakes by the quantity of the transit loss, which
currently (1983) is 0.07 percent for each mile of river channel (as decreed by
the Water Court), or 9.6 percent for the 137-mile reach.
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Pueblo Reservoir is a multipurpose facility, which can be described by
its space allocation. The initial reservoir-capacity allocation (before depo-
sition of any of the 103,000 acre-feet of sediment expected to be deposited in
the reservoir during the expected 100-year economic life) includes a 3,400-
acre-foot dead pool and a 26,600-acre-foot inactive pool (together, these com-
prise the recreation pool); a 234,000-acre-foot active conservation pool (to
regulate imported and native waters for municipal, industrial, and irrigation
uses); and a 66,000~acre-foot joint-use pool. From April 15 through November 1
each year, this joint-use space must be vacated and used for flood control.
The top 27,000 acre-feet of space is for inviolate flood control. There is
space for about 20 feet of surcharge above the elevation of the spillway crest
(4,898.7 feet) that would temporarily hold 131,500 acre-feet of flood flows.

Besides river outlets through Pueblo Dam, other outlets presently deliver
water to the Fountain Valley pipeline, to Pueblo West, and to Bessemer Ditch,
an irrigation canal. The Fountain Valley pipeline is a 45-mile long pipeline
that delivers water from Pueblo Reservoir to the city of Colorado Springs, and
the communities of Stratmoor Hills, Widefield, Security, and Fountain. Outlet
works have been constructed for future developments downstream from the dam,
such as a municipal outlet for a future city of Pueblo water-treatment plant,
and another outlet for a proposed fish hatchery.

Pueblo Reservoir has a storage right, with an appropriation date of 1939,
that would enable the Fryingpan-Arkansas Project to store and retain native
water during periods of major flooding. John Martin Reservoir, located about
140 miles downstream, must be full, and all diversion rights between Pueblo
and John Martin Reservoirs satisfied, before the Pueblo right would come into
priority.

The Southeastern Colorado Water Conservancy District was created in 1958
by State of Colorado statutes for the purpose of developing and administering
the Fryingpan-Arkansas Project. The District is the legal agency responsible
for repayment of the reimbursable part of the project, not including sale of
power. Project-imported water and any native water stored under the 1939
Pueblo Reservoir right is sold by the District, with the receipts used for
reimbursement of project costs. The District extends along the Arkansas River
from Buena Vista to Lamar, and along Fountain Creek from Colorado Springs to
Pueblo. The District consists of the parts of nine counties deriving benefits
from the Fryingpan-Arkansas Project. About 280,600 acres of irrigated land
receive supplemental irrigation water from the Fryingpan-Arkansas Project
through the District (U.S. Bureau of Reclamation, 1969).

A program planned as a part of the Fryingpan-Arkansas Project, and
presently being conducted under the leadership of the Southeastern Colorado
Water Conservancy District and the State Water Division 2 Engineer, is the
Pueblo Winter Water Storage Program. This program permits irrigators down-
stream from Pueblo Dam and upstream from John Martin Reservoir to store water
in Pueblo Reservoir during winter months, and to use this water during the
crop-growing season. The program includes off-stream storage downstream from
Pueblo, and, in past years, some storage in John Martin Reservoir. The length
of time and the terms of distribution of the stored water mutually are agreed
to annually by a committee of representatives of water users in the valley.

A copy of a recent Winter Water Agreement is found in the Supplemental Data
section at the end of this report.
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Arkansas River Compact

John Martin Dam, located on the Arkansas River about 58 miles west of the
Colorado-Kansas State line, was constructed by the U.S. Army Corps of Engin-
eers as a multipurpose project. It was originally designed for flood control
and irrigation-water conservation; a third use, a recreation pool, recently
has been added. The reservoir was completed March 1943; but storage of water
actually began in December of 1942 (U.S. Army Corps of Engineers, 1960).
Storage of irrigation water in John Martin Reservoir is by agreement between
the States of Colorado and Kansas. Prior to 1948, discharge from the reser-
voir was very irregular. In that year, a temporary agreement between the two
States was reached, and a final agreement, The Arkansas River Compact, was
signed by the States in December 1948, and ratified by the U.S. Congress.

Terms of the Arkansas River Compact can be found in Colorado Water
Laws--a compilation of statutes, regulations, compacts, and selected cases
(Radosevich and others, 1975). Generally, these terms provided for a winter-
and a summer-storage period. The winter-storage period, between November 1
and March 31, required all inflow to be stored, with the exception that as
much as 100 cubic feet per second could be called through by Colorado water
users. During the remainder of the year, river flow was stored; Colorado may
demand release of as much as 500 cubic feet per second of water entering the
reservoir, and Kansas may demand releases equivalent to that part of inflow
between 500 and 750 cubic feet per second. Provisions were made for the rate
of release of stored water, stipulating at what rate each State's water should
be delivered, without reference to the volume of stored water assigned to each
State. The result was that, to assure receipt of each State's share of stored
water, release demands had to be made concurrently. This resulted in the
drawing down of the conservation pool before all parties were ready for deliv-
ery of their water. As long as stored water remained in the reservoir, senior
Colorado water rights in District 67 (downstream from John Martin Reservoir)
could not call out junior rights upstream from John Martin Reservoir. When
the pool was empty, the priority system applied from the Kansas State line to
the headwaters.

In practice, the mode of operation dictated by the terms of the Compact
agreement resulted in the reservoir gates being closed from November 1 to
March 31, with most, if not all, of the inflow stored. At the end of the
winter-storage season, except in rare years such as those following the 1965
flood (1965-67), the reservoir storage was drawn down to empty very early in
the irrigation season, often by the middle of April.

Because of the unsatisfactory nature of this operation, a resolution was
reached by members of the Arkansas River Compact Administration in 1980 (see
Supplemental Data section). Under this new agreement, the stored water not
immediately called by the downstream users is theoretically called from what
is termed the Compact pool (or comservation pool), to what is termed the
Agreement pool. This transfer takes place at a rate of 1,000 cubic feet per
second when the pool contains less than 20,000 acre-feet and 1,250 cubic feet
per second when the pool contains more than 20,000 acre-feet. In the Agree-
ment pool, the water is prorated at the rate of the Compact agreement between
the States of Colorado and Kansas. Colorado's share is further prorated on a
basis of water rights in effect between the ditches in Water District 67
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diverting water from the Arkansas River. When the theoretical release of the
stored water has decreased storage in the Compact pool to zero, the reservoir
is considered dry, and rights in Water District 67 are operated in priority
with the river upstream from John Martin Reservoir.

Two other recent changes have been made in the operation of John Martin
Reservoir. A 10,000-acre-foot permanent pool has been stored for recreation
purposes, and certain canals are storing water other than Compact water in the
system. Amity Canal is storing water in John Martin Reservoir that was pre-
viously stored in the Great Plains Reservoir system. Provisions have been
made to store Fort Lyon Canal and Las Animas Consolidated Canal Company water
in John Martin Reservoir. The water considered for storing by these three
entities is the water stored under the approved Pueblo Reservoir winter water-
storage plan. Thirty-five percent of water stored under such conditions is
immediately transferred to Compact uses. All water stored is subject to a
prorata share of the daily evaporation charge.

Operation under the most recent resolution is still (1983) in the explor-
atory stages. In response to concerns expressed by upstream water users that
the theoretical transfer of water from the Compact pool to the Agreement pool
went faster than under actual circumstances, a limit was placed on each Dis-
trict 67 ditch-storage account, above which that ditch was not allowed to call
water through John Martin Reservoir. Results seem to be a more efficient use
of John Martin Reservoir during the summer and in the winter storage season.

Trinidad Dam and Reservoir Project

The Trinidad Dam and Reservoir Project is a multipurpose storage project
constructed by the U.S. Army Corps of Engineers on the Purgatoire River,
3 miles upstream from the city of Trinidad. Authorized in July 1958, the dam
was completed in 1977.

Trinidad Dam and Reservoir provides flood protection for the city of
Trinidad and for agricultural lands downstream. Regulation is provided for
irrigation of 19,717 acres; prior to this project, these acres were irrigated
with an erratic and ill-timed water supply. The permanent pool provides
additional benefits of fish and wildlife management and recreation. Reservoir
space allocation, as stated in the authorizing document (Public Law 85-500
85th Congress $.3910 July 3, 1958), is flood control, 51,000 acre-feet;
irrigation, 20,000 acre-feet; joint-use, 39,000 acre-feet; and fish and
recreation, 4,500 acre-feet. The joint-use pool is designed for sediment
accumulation, but also will be used for irrigation-water storage, until such
time as the pool is filled with sediment.

Although flood control is a nonreimbursable cost, paid for from public
funds appropriated in the authorization act, the cost of the Trinidad Dam and
Reservoir Project allocated to irrigation is reimbursable; that is, irrigation
is expected to be self-supporting through a charge for the regulation of the
water. The Purgatoire River Water Conservancy District is the entity estab-
lished under the laws of the State of Colorado, whose responsibility it is to
regulate the irrigation supply in the Trinidad Dam and Reservoir Project, to
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repay the reimbursable cost, and to pay irrigation's share of the operation
and maintenance cost. To facilitate this repayment, a contract between the
United States (acting through the U.S. Bureau of Reclamation) and the
Purgatoire River Water Conservancy District is in effect. This Conservancy
District operates under the Operating Principles, Trinidad Dam and Reservoir
Project, and the Purgatoire River Water Conservancy District Operating Crite-
ria. Copies of both of these documents are reproduced in a report by the U.S.
Bureau of Reclamation, (1964).

A summary of the irrigation operations of the Conservancy District
follows. Water rights for the 20,000-acre-foot irrigation pool were provided
by the transfer of the Model Reservoir 1908 storage decree to Trinidad Reser-
voir. The project has a 1950 storage decree for the joint-use pool. Trinidad
Reservoir stores and regulates flows surplus to downstream requirements plus
flows accruing to the Model Reservoir storage rights. Use of the project
water is limited to 19,717 acres of irrigatable land, served by 11 ditch
systems (fig. 20). The objective of the Conservancy District's water adminis-
tration is to improve the effectiveness of water use by limiting the service
area to 19,717 acres of irrigatable land, and by restricting water deliveries
to seasonal-crop requirements. To this purpose, the Conservancy District has
control of the water rights of the 11 ditches at any time water is in the
irrigation pool. When the pool is empty, operation of the ditch's rights
reverts to the priority system. In conducting the regulation, the operation
principles require that flow of the Purgatoire River downstream from the
project area not be decreased to less than that had the Model right not been
transferred. The city of Trinidad is entitled to some of the water stored
under the project's decrees, but to date, the city's shares have not been put
to municipal use.

Twin Lakes Project

The Twin Lakes Project transmountain diversion system was constructed in
the 1930's to serve land irrigated by the Colorado Canal in Crowley County.
The collection system (fig. 23) is located in eastern Pitkin County at the
headwaters of the Roaring Fork River. Waters of the Roaring Fork River and
Lost Man Creek are diverted through Twin Lakes Reservoir Tunnel 2 into Lincoln
Gulch, and, eventually, into Grizzly Reservoir. The New York Collection Canal
conveys water diverted from New York Creek and Tabor Creek, south-bank tribu-
taries of Lincoln Gulch to Grizzly Reservoir. From here, the water is trans-
ported through the Continental Divide into North Fork Lake Creek in the Twin
Lakes (Independence Pass) Tunnel. The imported water is stored for later
release in the 54,453 acre-feet of storage space in Twin Lakes Reservoir owned
by the Twin Lakes Reservoir and Canal Company. This company also retains
storage decrees for native water in Twin Lakes Reservoir. Diversions through
the Twin Lakes Tunnel began on May 24, 1935. An average of 54,500 acre-feet
is considered an annual supply to the Twin Lakes Project.

The site of Twin Lakes Reservoir was purchased from the Twin Lakes Reser-
voir and Canal Company by the U.S. Bureau of Reclamation. The reservoir has
been enlarged to 140,339 acre-feet and is used by the Fryingpan-Arkansas Proj-
ect for storage and as an afterbay for that project's Mount Elbert powerplant.
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Figure 23.--Twin Lakes Project system.

As a part of the transaction, the Twin Lakes Company retained the use of
54,453 acre-feet of storage capacity in the reservoir and gained an option
to lease an additional 20,000 acre-feet of storage space in the Fryingpan-
Arkansas system.

An additional involvement between the Fryingpan-Arkansas Project and the
Twin Lakes Project is a 3,000-acre-foot exchange. Under this arrangement, the
Twin Lakes Project foregoes or bypasses 3,000 acre-feet of flow, at an agreed
rate past its diversion system, to supply flow for fish and recreation down-
stream in the Roaring Fork River. In return, the Fryingpan-Arkansas Project
diverts an additional 3,000 acre-feet annually from Hunter Creek, and delivers
it to the Twin Lakes water users in the Arkansas River basin. The net result
is that flow in the Roaring Fork downstream from the Twin Lakes system is
enhanced, and an additional 3,000 acre-feet of water is available to the gen-
erators of the Mount Elbert powerplant (described with the Fryingpan-Arkansas
Project elsewhere in this report).
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In recent years, ownership of the Twin Lakes transmountain and storage
system has been transferred from the irrigators of lands served by the Colo-
rado Canal to entities whose water use is elsewhere. The 49,588.965 outstand-
ing shares of Twin Lakes ownership are presently (1983) distributed as
follows: 2,754.41 to Colorado Canal Irrigators; 2,434.655 to Aurora;
27,099.70 to Colorado Springs; 11,476.20 to Pueblo; 5,732.40 to Pueblo West;
91.6 to Olney Springs; 32.0 to Colorado Water Division 2 under various plans
for augmentation (Jack McCullough, Twin Lakes Reservoir and Canal Company,
oral commun., 1983). Aurora and Colorado Springs presently are using their
shares as municipal water. Pueblo West has used some municipal water from its
shares. Pueblo has not put its shares to municipal use but decides, on a
year-to-year basis, whether its shares should be used in its own system, or
made available to the irrigators obtaining water from the Colorado Canal.
Olney Springs uses its shares in a plan for augmentation; its water, along
with water from other plans for augmentation, is released to the river.

USE OF THE REPORT

The foregoing discussion describes the operation of the various Arkansas
River basin water-supply systems during the past several decades. Anyone
studying the flow of that river as represented in streamflow records collected
during the period will need an understanding of these operations to interpret
the streamflow records. In recent years there has been an acceleration in the
change of the described operations. As the demand for water becomes greater
due to expanding population, the patterns of water use have changed. Recent
changes in CF&I Steel Corporation's water needs were described in the section
on industrial users. The economic climate of agriculture is causing irriga-
tors in the basin to consider selling their water rights to municipalities,
both in and out of the basin. The need to study the effects of these patterns
of water use is the basis upon which the Arkansas River model was developed.
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OPERATING PLAN
( Pueblo Reservoir )
WINTER WATER YEAR 1982 - 1983

Furnished by Charles L. (Tommy) Thompson, Chairman of Winter Water
Storage Program Board of Trustees

The Winter Water Storage Program shall be operated under the direction of the Board of
Trustees, composed of one member of each affected ditch which elects to be represented
by a member of the Board. Each member elected by and from the Board shall meet at
frequent intervals to make all recommendations necessary for the equitable distribution
of direct flow water in the Program, which recommendations shall be based on the
following general guidelines:

1. River flows in excess of the amount of the flow necessary to supply priorities not
participating may be stored in Pueblo Reservoir and other off-channel storage facilities
of participating entities during the period from November 15, 1982, to March 15, 1983.

2. Ditches shall have the option as to whether or not they store in Pueblo Reservoir or
operate as they have in the past. Such participation shall guarantee that operation
under this plan will not (a) injure their water rights, (b) commit them to any future
plan or plans, (c) give up any other rights they may develop in the future, (d) create
any record that will be used in any legal action, and (e) a record will be kept of all
ditches electing to divert, and made a part of the Winter Water Program.

3. The river call during the period of storage will be the priority date of the most
junior water right which is either receiving water, or receiving credit in Pueblo
Reservoir.

4. The Division Engineer shall keep a record of all water stored or diverted and shall
apportion to all participating entities on the basis of the attached tables, or any
other basis approved by the Board.

5. All entities agree that the transportation loss for Winter Water shall be based on
the USGS study and all entities storing in Pueblo will pay their own loss from Pueblo
Reservoir.

6. A charge, including evaporation, will be made for Winter Water stored in Pueblo
Reservoir during the Program's operation for the 1982-1983 Winter Storage period.

7. It is further understood and agreed that all companies entering into this agreement
do not waive any of their rights or interests to water rights and priorities thereto,
except as to the temporary suspension of said rights as provided in the Program, and
that the agreement from each Company is subject to confirmation and approval by the
stockholders of each Company at its next regular annual meeting, and if not so approved,
the agreement to participate in the Program will be void and of no effect. Such
withdrawal from the Experimental Storage Program, and said Company will continue to
divert its water under its decree, and will withdraw waters which had been accumulated
to its account between the time the Program began, and the date when the shareholders
"elected not to participate.

8. During the time of low flow, it may be necessary for the Division Engineer to advise

that he may not be able to identify the reservoir run and little or no credit may be
given for the release.

54



"uoljelapls
-uod Jjeridoadde ot ‘Jaary aaojedindg ayy jo jeyy Suipnpd
-ul ‘siajem Jje jo mofj ay) Suije; uaym 33eJO}S UOI)RAIISUOD
3y) Jo uonsneyxa ayj} Yim juapiouiod uonels Suided sewiuy
SBT 3Y) je JoAlY Sesueqly 3y) je Jajem Saynp 9 PLISK]
191epM opedojo) Jo santioud ay) 0) AP [|BYS JI0AIISIY
undely uyor wody weansdn sayoyp jeyy os pajeniul ay
lleys saniiolud padlodp Japun OpeJojo)) Ul UOLBeJISILIWPY ()
"u13J3y ‘[J] uo}d9g Japun
JIajem J3Y)j0 Jo satIdAlPp Aq 1daoxa paseadoul 3aq sjunodde Y3 ut
98eJ0is few Jou pajenWNdde aq jou Aew aZedo}S UOIIBAIISUOD
pue ‘smojj JuiSeiaae Jo agedo)s Lielodwa) Jnoyjim J10AIISAT Y}
WwoJj pasedjal pue painsedw aq ‘[earjoedd udIxd ayj) o} ‘[jeys
smopjul ‘sawl) asay) Sulmp ‘JIAIMOH PajONJISuod uaaq jou
pey weq unJep uyor y3noy) se pue 3jerado 0} urdoq 110A13s3Y
utjJe]y uyor a310j3q paJdaistutwipe asam s)y3ia Ljaotad aanpadsads
J13Y} Yolym ul Jauuew dwes ay) ut santiotad aanje[al jo siseq
ay) uo we( utje uyor wodj wealdjsdn Jundaalp slasn Jajem
0} paaJddap Jajjealay Jo mou sjy3ul [[e jsutede se pue J3ayjo yoea
jsutede se ;9 PUISIJ 13)Ep OpEIO[O) ULl SIAsn J3jem jo s)ydu
Pa2aJ03p ay} Jajsiutwpe [[eys OpeIojo) ‘SIMndd0 SIY} udypy "Sjunod
-OB ay) ojul pased[ad A[232jdwod uaaq sey a8elo)s UOIJBAIIS
-U0d  JaASUIYM pIISneyxa pawaap 3q [[eys [ood uorjeasds
-ued ay) ‘4 A apngy pedwo) jo sasodind ayy Joyg (1)
—adeJ0)S UOLBAIISUC)) JO uolsneyxsy D
184y
SINJJ0 JaAdYdym ‘3FeI0IS UOIJBAIISUOD JO JUBWIIUIWILIOD
Ja)je sanoy gy SutuuiBaq Jo sesuey Aq Jo ydp 19 PUSI
Jajepy opelojo) e Aq Jajem Junodde Jo 3sed|al Joj jsanbad
1s41j ay) je Suuuidaq @ I U3 ul Patjidads suncdde ayj ojul
paseajal 3q [{eys ade.lo)s UOIBAJAISUO) 'IBEI0}S UOIIBAIISUOD O)
anudoe |[eys.uoseas agelo)s Jowums ay) ul a8elols uoBAIISUOD
Jo powuad B 3ulmp J410A23Sa4 pies SulJajud SMO[Jul [[V (&)
*IndJ0 [{Im 33eJI0)S UOIIRAIISUOD jBY) SIjedlpul
‘utaday ‘IJI uo1}dag JIpun Jajem Jayjo jo SalIBALPRP Ijeledas
Jo aaisn[oxa ‘uonjers Suided sewtuy se] 3yYj je JaAlY aaoedang
ay) pue uone)s Juifeld sewuy ser| ay) JB JAAIY Sesueydy IY)
JO SMO[J 2y} jo wns ay) uaym wIlsAs Ajuorud opeto[o) ayj wodj
PaAowal 3q [[im 29 PLISIJ Jajep 0petojo) ul saydIp Y[ (z)
‘uRIdY ‘g JI uondasqng o) juens.nd Jajem
junodde jo sasedlal J0j jdadxa aB8elojs uoljealasuod Juldusw
-wod pasold aq [[eys JI0AJI3SIY Ullde]y uyof uo sajed ay) uay)
‘193J-3108 000'y 1S€3[ 1B Aq 29 1010381 13jep OPEIO|O) Ul SaYIp
ay) jo sjuawaimbas uoneduar Buisixa uay) padoxa o) pajad
-Xd 34 II0AIaSaY UNJBIN UYO[ Ojul SMO[Jul jBY) yons ‘uoseas
38eJo}s Jowwns 3yj Sulmp SINJD0 JUIAD Jjound B uaym (1)
—uoseaq 3gelo)s Jawums g
"1S41) SINd20
Jaaayiym ‘, pudy uo “wre 00:g 18 SuuuBaq Jo sesuey Aq 10
YoIIp 29 1011js1g Iajepm Opedojo) e AQ 13)em JUNOIJE jO [£ YIJe|
Jajje aseajal 10y Isanbaa i1y ayy 1@ Buuwidaq q [ wondIsyng
ut patjioads sjunodae dY) Ojul pasedfad aq [{eys 29el0}s uoljealas
-u0) ‘2delojs UONRAJASUOD 0] anJdde [[eys adelo)s Jojuim

JO polLKk B Bulinp JI0AJ3SeY uljdey uyop ojul smopul |y
—agdeJo}g JIJUIM JO poldad 'Y
:sapdioutad unjesadp I
111 @iy 1oedwo) ut paqurosaad Suiuedw ayy aAey uonnjosalt
Sy} Ul pasn Suild) pue splom [je ‘utalay papiaoad se ydadxyg 'H
1€ 43q07390 SuIpaaddns j1xau ay} Sapnjdul pue 0) SPuIIXI
pue Jeak yoed jo | JIGUIAAON UO SadUIWWIOD J ' uoljedSIulWpy
Yy} jo Jeak Bunumodde Jdjem ay) st Jeal jpedwo),, 4
‘asn [e1dyjauaq Jajeald pue uoljezijnn paseatdutl ued 0y
ponwaad ale J3jem Jayjo Jo SaLIdAIRQ "SIY3 Jajem opelojo)
jpedwo)-aad jo Ljuoyne Yy Jopun pdlaAljap pue ‘ulalay
‘I1] u0LDdS ul PaysI[qeIsa SJUNeIdE Y} OJul PalaAl[dp Jajem
S1 JI0AJ3S?Y uljdely uyog Aq uonjemaal Joj , Jajem J134j0.. 'd
*J10AJ3SaY utlde[y
uyof Jo uo1INIISUOd 3Y) woaj Juisiie sjysuadq ayj jo pastadwod
aABY piiom ‘uonnjusal sty) jo uondope ay) 10j Inq ‘yey; jood
UOIIEAIISUOD Y} Ul palojs Jajem st  a3elojs uoljeAalasuo),, 'd
‘uRJay pauljap Afjuanbasqns se Jajem Ja3yjo
JO souaALPp Jo [pod juauewdad dyy ol salldalap Juipnjout
JOU NG MO|J Jaall Bulpn[oul ‘asimIaylo 0 paunseaw ‘II0AJISIY
utllJeN Uyo[ OJUI SUOI}IJIDIIE [BWLIOU 3Y) [[e apn[dut  Smo[jul,. ‘D
“1¢ 10Qq0120 8uipaadons 1xau ay) Suipnjout pue 0} Jumunuod
pur 9SeIo)S UOI)BAIISUOD JO uollsneyxa Isdij ayl Je Juiduaw
-wod swl jo powad ayy aq {{eys , uoseas adelojs Jawumg,. ‘g
“Jeak
Pedurod ay) Sulinp 33edo}S UOHBAJASUOD JO UOLISNEBYXd ISJ1j
3y} 0} SuInuijuod pue Jeaf ydea jo [ JaquiaAoN uo Juldualuwod
awn jo pouad oyy Jo s)sisuod ,38el0)S JIAUIM JO SPOLId,, 'V
) ‘suontujag 'l
:uejd Suyesado Juimoj[oy ay) sydope pue saaoidde
uonensinwpy ayy eyl qaAT0SIY Ll d9 "JHOJTHIAHL MON
‘uoljeqiswuiwipy ayy
Ay poydope smejg oY) pue ‘suoneingay pue sany ay) pue :jdedwo)
JY) SB 0] PaiIojal JIjjeutdlay ‘Pedwo) Jaaly sesuersy Yl Yimn
asueydwon ut pue £q pajypwaad ate utasay pautejuod ueid Junetsdo
3y} Jo suoisiaoid jeyy spuly uonelSUIWPY Ayl ‘SYAUIHM
pue :[0Nuod
S} Jopun Jojem Y} JO UONEBZINN JUIIDIFJO IOW Ul J[Nsad Aewl ulalay
poptaold se saydjip opedojo) J3Yj0 Joj pue ‘9 LIS Ja1epm 0prlIojo)
JO SaYOp dY) Jo] ‘sesuey] Joj sjumodoe ageldols saysijqeisa jeyy ueyd
Hunjeaado ue jo uondope jey) sputj uonjeisuIWpY aYy ‘SVAHAHM
{104ju0d S} JApuUn J3jem ay) Jo 3[qissod uoljezijiin Jualdijja jsow ayy
Ut }{NS3J JOU SAOP JI0AIISIY UNJBIA UYO[ JO S3.MIEIJ UOIIRAIISUOD 3y) JO
uonjeodo juasaad ayj ‘JaAly sesueyay ayj jo awidad ayj ui sadueyd jo
asnedaq ‘jey) soziuBodaa ‘uohjenSIUIWIPY 3Y) S' 0] PALIajad JIjjeulaldy
‘uonjeqjsiutiupy  Pedwo) JaAlY  sesuedy  ayl ‘SYIHAHM

HIOAHASHY NILYVIN NHOr
HOA NV'Id ONILVHAJO NV
ONINYIADNOD

uoInjosay
wI-0y XIAN3IddY

0861 ‘uoTjex3sTuTwpy 30edwo) ISATY SeSURYIY WOIJ

55



JUBAD 3Y) U] "ISIMIIYI0 10 ‘asn Jo aFueyd ‘Iajsuedy ‘adueydxa Aq
Ja)1d ‘rood uoljeasdal jusuewaad ayj asealoul 0) Jouuew Aue
ul pasn aq j0u jjeys JuNodde SiYy} ‘1dAaMoH ‘sanitolid Juiysixa
Yitm 38ueyoxa 10j JUNOIDE SiY] Ul JAJEM 3sn Aewl PojepIjosuo))
SEWlUy SeT 9Y] '93el0}S UOIJBAIISUOD Ul PIJB[NWNIDE dary
pinom 3simiaylo jey) JIjem IpNPuUl jouued AI1daldp Yy eyl
pue }35j-310€ (00‘'¢ PasdXa jouued awl) Aue je JUNOIJE ay) ul
Aynuenb 30} 1eyY) suonjejiwif ay) 03 Pafqns ueid adeuo)s Jajuim
ojqond paaoidde ue J3pun jJuNOdIE pIES 0JUI JAJEM JAAIIP Kew
Auedwo) [eue) pajepijosuo) sewluy se] 3yl ‘Ajuo sasodiand
jeanynowde J0j 1104133}y utjdely uyof ur pajueld £qgasay st
Auedwo) jeue)) pajepijosuo) Sewluy seq ayj J1oj juncdIe uy ‘D
‘URIdY
'V [l uondasgng Aq pajjoljuod 98eI0}S UOIIBAIISUOD dWI0DIG
Ifeys 19jem jey) uay) ‘aeak joedwod ayj jo pua ay) Aq paseajal
£1919]dwod uaaq jou SeY JUNOIJE SiY) Ul PIJENWINIIL J3)em Jey)
JU3A3 3y} U] ‘ISIMI3Y}0 Jo ‘3Isn jJo adueyd ‘Jajsueld) ‘aFueydrxad
£q 19y)d ‘jood uoneaidas jyusuewsad ayjy asealdul o} Jauuew
Aue ul pasn 3ag jou [[BYS jUNOIDE SIy} ‘13A3IMOH -saijlaolad
Suysixa Y adueyoxa Joj junoddE Siy} ur Jajem asn Aew
uo4r] 110 Y], '9delo}s uoijeAIasucd ul paje[nundoe aaey pinom
3sIMIaY}0 jBY} I3jEm Ipn[oul Jouued AI3Alldp 3Y) jey) pue 133j
310 ()00'07 Pl3IX3 jouued dwli} AUe je junodde ayj ut Kjijuenb
18107 jeY) Suonejiu] ayy 03 303fqns ueld adesols Jum ojqand
pasoidde ue 19pun junoddE pies ojur JdjEM J3AlAp Kew [eue))
uo0Ar] 1104 3y, ‘Ajuo sasod.nd [eanjjnorade Joj J10AIISOY uljdep
uyor ul pajuead £qalay si [eue) uoA7 1104 ayj 1oj 1UModdEe Uy ‘g
“UIRJAY ‘I UOI}IAS JIpUN JUN0IE
L)ywy 3y) ojul paseajal IIjem 0) UolIppE Ul 3Q [lIm J3jem Siy],
"UIIIdY ‘] UO1)IIAS Ul Pajueld JUNODDE S} Ul WIISAS JI0AIISIY
suig[d jealn oy} ul 98elols 10} JIARY Sesueydy 3y} wodj
1I9AIP ISIMIIYI0 PINOD J1 SB J3jem 4INnS 3101S Avwl Ajlwy ayl, ‘v

:J10AJ3SOY UNJRy uyof Aq uonemaay Joj 13jepm 13410

"862-68 men}
a1[qnd pue ‘gz61 ‘b1 1SN3ny Jo uohN[osaY s, uoljeljsiulpy ay) ul
papiaoad se adeds [011u0d poorj Adnddo [jeys [ood jusuewaad ayy
‘1itds jo saw) Buran( ‘{jids jo Juuuidaq ay) je Way) ut sjumowe
ay) 0y Suipaodde wayj jsduowre pajesoad aq [[eys sjunodde
ay) woyj jpds jo jumowre JYL ‘i13jem jood uUOEBAIISUOD 3JI0jAq
mds [jeys yatym jo yjoq ‘JI uoljdas ul pajuesd sjunodde ayj
a10jaq [jids [[eys []] uol}dag ui pajuedd sjuncdde ay) ul palojs
191em uay) ‘Kemjjids s,10aload ay} 1940 AjjeaisAyd jjids 03 J9jem
asned jey) JI0AJaS3aY uUnJely uyor wodj weasisdn uiseq Jaary
Ssesueyly ayj] ul Indd0 SUOIJIpuod Jjound jeyj) juaad ayy uj 'n

‘WaY) ul syumowre
ay) 03 Suipiodde sjuNodde 3y} pue 3delols UOIIBAIISU0D IsFuow e
pajetoad aq jjeys sadaeyd uonjesodeaa ay, ‘siavuiduy jo sdio)
ay) Aq paplaoad ejep uonesodead ued ‘ajqejieae usaym ‘Juisn
PUE S32aNn0S3Y JIJEM JO UOISIAI( SEesue) 3y) jo aanjejuasaadoa e
pue J3auiduy uolsialg opetojo) 3y} Aq pasoidde soinpadoud
pue sejnwaoj Fulsn ‘JUNOddE SSO| }ISUBI) sBSURM 3y} pue
‘UIRIAY ‘[]] UO1}D3S Ul Paysijqe}sa asoyj Sulpnjoul ‘sjunodde )
utl paso)s J3jem jsutede apew 3q [jeys sagieyd uonesodeary] 4

*J3UOISSIWIWIO) JIJBA SESUBY Ay} ISIApE 0S [[BYS

@y ‘sesuey 0] AIIAI[IP © 10 J]YEJOAR) I8 SUOIIIPUOD JBALL UYM
‘A13s13au0) “K31jua BuUlAlaD31 3Y) ISIAPE OS [[BYS Y ‘IAISSIIXD 3q
0} J123ulJua uolsiAl(] OpeIO|0) 3Y) AQ PIWIIP dJe SISSO[ JISUEd)
U3IYM ‘SUOL}IPUOD JIALI J[qeJOAR] pUE J[qEUOSE] SULMp JIEM
JUNODJE Sesuey| Jo S3LIALAP Joj Juljjed Suipnjoul asn [eldIjauaq
WNWIXEW 3A3IYOE 0} }SOWIN 13y} Op [[EYS SESUEBY PUE OpEJIOj0)
yjoq jo sjerdijjo a[qisuodsal ay) pue SIISN J3jem 3YJ (S)
"d 11 uo11d3sqng Japun
Jajem JI3Yjo O sIdjsued} ajqefieae jxau ayj) wodj dn spew 3q
[feys J121J3p ay) uayj ‘Junodde ssof Jisued} Sesuey ay) ui [e}0) ayj
uey) Jojeald ate K13A13p Y] Jo pud 3yYj B SISSO| YIns jeyj judad
ay) U] "unodde SSOf Jisuer) sesuey] ayj woldj paysiuajdaa aq [jeys
pue S321N0S3Y JAYBA\ JO UOISIALQ SBSuBY 3y} Jo aanejuasaidad
B puk 133uiduy uolsiAl(] OpeJOjo)) 3Y) Aq PaulWIdIdp 3q |jeys
$3SS0] AS0Y) ‘INJJ0 SsAsSsof jisuedy j] "sowi) jeardse 3djendoidde
Fuimore (¢) F A 3[oNay Pedwo) ut papiaoad se auippiels Y}
12 poanseaw 3q [jeys JIJEm JUNODDE SESUBY JO SISEddY (b)
"$3529}al Yyons £q au10q 3q [[eysS sasso] jJisued) ay} pue ‘Jaauduy
UOISIAI(] 0pERIOJ0) 3Y] AQ PIUIWIDdP SB ‘J3AIY SESUBNJIY
3y} wol1j uolsIaAlp jo juiod ay} pue weq UllIB]A UYOL UIM}IQ
$JSS0] jisuel) 0) 123fqns aJe SIISn JI)em OPEIO[O) 0] JI0AIISIY
UIJIeN Uyof WoOJj J3jem JUNOIDE JO SISEI[AI Yans [[V (£)
"SJUN0JdE Asoy)
ul SJID[j3P ILIID JOUURD SISEI[AI SNOIUE)NWIS YONS ‘JIAIMOY
Sunedae Yy ojut 98el0}s UOIJEAIISUOD WOL] SISEIRL Yjim
A|snoduejnwiis apew aq AW ‘UIdIAY ]I UOIIIS Ul PAYSI[qEISa
9soy) Fuipnjoul ‘sjunodde Jy) wolj JIdEm JO SISe3PY (2)
"311Sap A3y} SIBI JaAIEYM
1B awy Aue je ‘uldaay [[] UOHIIS ul pPaysi[qe)ss asoy) Juipnp
-ul ‘SjUN0dDE JA(d3adsal 113y} Ul PaulBUOD JJBM JO ISEI[IL
ayj puewop Aew S3Yd}ip OpEIOO)) SNOIIEA 3Y) PUE SESUBY ()
—S$jUN022Y JO INQ Sased|dy |

UADIA OF | e SqQQqnIS-uossig
JUBDIAA GG e - olejyng
JUADIA Q'G “+ weyern § A-X
QD2 © e [PAuRp
WADIA Qg | - e - apAY
DI QBGL 0 i e e Jewen
.-:QU.—@Q oser - - L %«—5
uC.quWQ oLz FE e 88@&
woosad pgg -0 - e - juag 1104

:s9dejuadaad guimoyjoj

94} 0) BuipIodDE S$IUNODIE [ENDIAIPUL OJUl PIINQLIISID 3q |[EYS
SAUINP L9 PISIF J3jep OPRIO[O) 3Y) Joj SISEI[AI YL (£)

"JUNOJJE. SBSUEy ay) Joj

1u0010d ot pue SaYd)P 29 191SI] JIJRA OPEIOIO) Y] JO SIUR0D

-0€ ot d0) juddaad 09 pauonsodde aq jjeys sasea[as pies pue
SIUNOJDE Ojul 3Q |[eyS IFRI0IS UULIJBAIISUOD JO SISEBIDY (Z)

'S} 0GZ'1 JO 31eu [B10) 3Y] Je pasea|aa aq |jeys

11 7199J-310€ (00°0Z SPa3dXa 3Fe10)S UOIJEAIISUOD UIYM ‘IIAIMOH

S]0 00071 JO djel [B10] 3Y) I PISEI[dL 3q [[eYS I ‘UIAIdY

‘d 11 40 Y [ Su011d3sqns jo suoisiaoad 3y} 0} Suipioddoe sjunodde
ay) ol paseajpd Juidq st afelols UOLIBAIISUOD UIYM ()

~-SJUN0dJYy aY) ojul Ise’j2y ‘(g

56



(TVdS)
uotjedjsiuIwIpy uoljenSIUIUpY
1pedwo) JaArY sesueydy 1oedwio) J3ALY sesueydy
£1e)31008 uewiey)
J9Ip] 097 /S/ . £8100) "0 Nuedy /S/

“Bunjaaw dtuoydalay (erdads £q ‘0861 ‘[1dy Jo Kep Yibz Siyl paIajuy

-ueqd unesado sy w poysiqeisa
aJe jey) Sa1j1jud dwes 3Jyj JOJ SIUNOCIDE JY) 0] ‘Suoldnpop
NOY)Jim ‘PIJIPAID pue PapJemuoj aq [[BYS SUOIINJOSIL 0M] ISIY)
JO SanjiIoyINE 3Y) JIPUN PIYSIIGR]ISI SJUNVIDE Y] 0JULl PIIIALIP
Jajem [[V 0861 ‘Iz YOJBIN UO Ojul PaIdjud J0ALISdY UIMBW
uyop 10j ue[d Sunerdad wiIANU] ue JuluIddUOD UOHN[0SAY YY)
pue Jojem suteld jearn-Lpwy Suiudaduod ‘gs61 “zi Jaquiada(
Jo juowaaude ay) Ajaanua syt ur sapassadns uonn|osas syl i[IA

"93e10]S UOIJBAIISUOD 0] J13AJI [[RYS | JIQWIIAON

Fuimojoj ay) Aq paziin jou Jajepy "uoinjosal styj jo suoisiaoad
ay) Jopun uoseds uonedua xau ay) Buwnnp udjem yons
aziyn Aew uoneulwad) yons oy Jotud sjunodde ul Jarem Juliols
S311IUd UaY] ‘pIjRUIWLIA) OS SI UOIIN[OSAI SIY) JUIA3 Y} U] 'd
"1e3k joedwood awes ay) jo | Aaenuqa,] Aq uoned)siuiu

-pe 9yl 0) a3dnou udaum Juaid £q (g yodey Buipa’ddans
1X3U JY) U0 uoN[osal S1Y) IjeUIWId) uay) Kew ‘uonjedajap joed
-wod S)t Yy3nody) ‘sesuey] Jo opesojo) ayny ‘satjued paisala)
-ut 0] pue uonessiuIWpy ay) Jo R)iwwo) suonesadp ay)
0} a|qejieae 1eak joedwod snoiaald ay) 10j uUONNJOSAJ SIY) JIpun
uonesado ayj jo Sununodde ue ayew [jeys JaurBuy uolsiAlg
0peJoj0) 3Y) ‘Jeak yoea Jo G| JIGWIAON UeY] J3IBf JON 'V
:suoistaoad Juimojjoj

Yy 0y algns J19)easay) Jeak 03 Jeak pue ‘1861 ‘IE Yddep
{1jun Uo1INJOSaU SIY} JO UOIINIIXI JO 3jep ay) Jajje pue Wodj 303}
puUe 3240} |[n} Ul ‘dq 0) ANUUOD pue ‘aq [[eys juawdide syl
‘uondpstnf u3ddwiod jo 1anod e ul Jo uotjediSiulWpy Y} 310jaq
S31SJIA0IJUOD JO SISED IMNG 40 Juasaid ul JsaIdjul )1 Juasaidaa
asimiayjo 0y 4o 1dalqo 03 yo)p opeaojo) Aue jo Jo sesuey|
Jjo Kyiqe ay) aopnfasd jou saop uonnjosaa siy) jo uondopy
‘“uoljedjsiuiupy ay) jo jeaoadde

ayy 03 P3(qns ‘Kanfur yons Kjnuendb freys aaiwwod Buraazuiua
YL ‘spysuaq Jadoadwt Juialddad Ajjuld ay) wodj ajqejieae
J2]JB3J3Y) JIJBM JUNODDE JSJ1) AY) WOL] uoLnjtisal aq [[eys alay)
‘sesuey] 0} 10 OpEIO|0)) Ul SANUI 0) JayY)id Aanfut Jo JUIAI ay) U]
"9/61 ‘b1 ISnBny

JO uonnjosdy Ss,uotjesjsuiwipe ayj ur paptaoad se uoneaodead
Jo aieys ejea oud sp puels ‘dasamoy ‘|iim jood uONBIIDA
jusuewdad ayj ‘waay ‘g []] uondasqns ut papiaoud siajsueny
ay) 03 103(qns j0u aue ! 0) IpeW SIIAAI[IP pue junodde Jjesedas
B PaJapisuod aq |{eys [ood uo1jea.dad yuauewtad siy) ‘uonnjosay
ay) jo sasodind 104 "uoljRIISILIWPY 3y} JO UOHN|OSIY ‘9z61 ‘b1
sndny ayy Aq paziioyjne udaq sey jood uoijeasdas juauewsad vy
"UIRJ3Y ‘Y [[] U01}IISQNS 13pUN SILIDAL[IP JO SuOIINGLIISIp

ut aleys j0u {jeys Ajwy ayy 1dadxa ‘uaaay ‘(g) g 11 uordasqng
ut sadejudouad ayj 03 Suipaodde pANQLISIP AQ [[eYS SIYINP 19
12LIISI(J J91BA OPRIOJO) JO] SIUNO0DDE JY) OUL SIIJSUBL] "SAYIP
19 1WISIJ J9)BM OpBIO0) 3Y] JO Junodde 3yl 0] pallajsued)
3q [[eys satiaAl[ap asoyy Jo juadsad pz pue junodde sesuey
3Y) 0} paJJadjsued) 3q [[eys SILIIALIP Isoy) Jo juddtad 1 ‘jumowe
patjoads siy) JO SS3OXa Ul pPAIIAIRP JIjem UINS [[ JO ‘uayl,
"199J-340€ (0z'1 JO jUROWE 3JY] 0] JUNOIDE SSO] JISUBI} SBSuR)
ptes ay) [|1j Osje udy) |jeys pue ‘uRIY ‘(p) J I1 uondasqns
WoJdj JNS3d Ydiym Jjunodde Sso| jisued) sesuey ayj ul ‘Aue j
*$)101J9p dn 9} BW [JBYS SILIIAI[QP WOI] SIJJSurI) JSa1y :Jauuew
duinoglo) oy ul L1dAlp jo awiny ay) e Saydup 9 PIISIA
JO)EAy OpRIOJO) 10) pUB ‘Sesueyf 10} ‘Sasso| JSued) sesuey o)
SHN0IIE VYY) 0JUL padldjsued) aq [[eys 1eak joedwod Aue guiinp
‘utosoy D) LI pue ‘g [I1 'V 11l SUOIISqNS Jopun ‘U04I9SIY
UIEBIY BYO[ 0) SOLIGANID Jajem e jo juoddad aay-fynyl d
V1] u0d3sqNs g paj011u0d 33BI0)S UOLIBAIISUCD IWI0IA]

[1eys Jajem jeyy uayj ‘1ead joedwod ay) Jo pud ay) £q pases|ad
£19)01dwod u3aq jou Sey JUNOIIE SIY) ul PIJBR[NUMDIIE I3jem Jey)

TIA

‘1A

‘Al

57



Table 2.

--Conduits in the area

Map Location
Name number Sec- Town- Range Prime LePgth D}ameter Use Operator
on - . . (miles) (inches)
tion ship meridian
plate 1
Cunningham conduit!---- 1 27 8s 82w 6 0.8 60 Multiple purpose Fryingpan-Arkansas Project
Fountain Valley 2 15 15s 66w 6 38.2 (trunk) 33,39,42 Municipal Fryingpan-Arkansas Project
pipeline. 7 158 65w 6 7.6(lateral) 14,24
Fryingpan conduit! 3 23 9s 82w 6 0.5 84 Multiple purpose Fryingpan-Arkansas Project
Granite siphon!------ 4 16 9s 82w 6 0.7 30,36 Multiple purpose Fryingpan-Arkansas Project
Homestake pipeline 5 28 12s 68w 6 50 66 Municipal Homestake Project
26 48

Montgomery pipeline---- 6 14 13s 69w 6 70 30 Municipal Blue River Project
Monument Lake pipeline- 7 32 32s 68w 6 2.2 -- Municipal City of Trinidad

Mormon conduitl------ 8 15 8s 82w 6 0.3 45 Multiple purpose Fryingpan-Arkansas Project
Mount Elbert conduit--- 9 8 11s 80w 6 10.7 90 Multiple purpose Fryingpan-Arkansas Project
North Lake pipeline---- 10 32 32s 68w 6 2.5 -- Municipal City of Trinidad

Sawyer conduitl------ 11 23 9s 83w 0.6 27 Multiple purpose Fryingpan-Arkansas Project
South Cunningham 12 27 8s 82w 6 0.7 18,21,24 Multiple purpose Fryingpan-Arkansas Project

conduit?!.
Walsenburg pipeline---- 13 28  29s 68w 6 1.7 16 Municipal City of Walsenburg

IConduit located outside the Arkansas basin.
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Table 3.--Tunnels in the area

Mag Location of outlet Drai C?pai}ty
Name AUMPEr Sec- Town- Range Prime rainage cubic Use Operator
on X X s From To feet per
tion ship meridian
plate 1 second)
Busk-Ivanhoe 1 20 9s 81w 6 Ivanhoe Creek Busk Creek Municipal and Pueblo and
(Carlton). agricultural. Highline Canal.
Canterbury-- 2 12 9s 80w 6 East Fork Mine drainage
Carlton 3 10 16s 70w 6 Four Mile Mine drainage
Creek.
Carlton 1 -see Busk-Ivanhoe
Carter?! 4 15 8s 82w 6 Carter Creek Mormon Creek 100,130 Multiple Fryingpan-Arkansas
purpose. Project.
Chapmanl~----------- 5 30 9s 82w 6 Chapman Gulch South Fork 300 Multiple Fryingpan-Arkansas
purpose. Project.
Charles H. Boustead- 6 10 9s 81w 6 Fryingpan River Lake Fork 945 Multiple U.S. Bureau of
purpose. Reclamation.
Fryingpan-Arkansas
Project.
Cunningham---------- 7 4 9s 82w 6 Middle Cunning~ Ivanhoe 270 Multiple Fryingpan-Arkansas
ham Creek. Creek. purpose. Project.
Goddard------=--=--- 8 Municipal Homestake Project
Homestake----------- 9 9 9s 81w 6 Homestake Creek Lake Fork Municipal Homestake Project
Hoosier------------- 10 14 8s 78w 6 Blue River Middle Fork Municipal Blue River Project
South Platte.
Hunterl---~-----co-n 11 23 95 83W 6 Hunter Creek Chapman Gulch 90,175 Multiple Fryigpan-Arkansas
270 purpose. Project.
Independence Pass--- 12 22 11s 82w 6 Lincoln Gulch North Fork of Municipal and Twin Lakes Project
(Twin Lakes) Lake Creek. agricultural.
Leadville drainage-- 13 13 9s 80w 6 East Fork Mine drainage
Little Annie 14 Municipal Homestake Project
McCulloughl---=~---~ 15 26 7s 78w 6 Spruce Creek McCullough Municipal Blue River Project
Creek.
Missouril------~---~ 16 17 8s 81w 6 Missouri Creek Homestake 300 Municipal Homestake Project
Creek.
Mormonl------------- 17 22 8s 82w 6 Mormon Creek North Cun- 190 Multiple Fryingpan-Arkansas
ningham purpose. Project.
Creek.
Nast----===-=--~---- 18 23 9s 82w 6 Ivanhoe Creek Fryingpan 360 Multiple Fryinpan-Arkansas
River. purpose. Project.
Quandaryl------~---- 19 2 8s 78w 6 McCullough Creek Blue River Municipal Blue River Project
Rampart Range No.l-- 20 2 13s 68w 6 North Slope West Monument Municipal Colorado Springs
Pikes Peak. Creek.
Rampart Range No.2-- 21 28 12s 68w 6 Fountain Creek  West Monument Municipal Colorado Springs
Creek.
Robertg==-=~======n-=- 22 23 15s 68w 6 Gould Creek East Beaver Municipal Colorado Springs
Creek.
Roosvelt-======w==n= 23 3 16s 70w 6 Cripple Creek Mine drainage
Saint Johns~-------- 24 32 14s 68w 6 Middle Beaver Ruxton Municipal Colorado Springs
Creek.
South Fork-~-------- 25 23 9s 82w 6 South Fork of Fryingpan 450 Multiple Fryingpan-Arkansas
Fryingpan River. purpose. Project.
River.
Strickler----------- 26 19 14s 68w 6 East Fork of Boehmer Creek Municipal Colorado Springs
West Beaver
Creek.
Twin Lakes---------- 12 -see Independence Pass
Twin Lakes Reservoir 27 14 11s 83w 6 Roaring Fork Lincoln Gulch Municipal and Twin Lakes
Tunnel No.2. River. agricultural. Project.
Yak~-===--=-cmemeem o 28 30 9s 79w 6 California Mine drainage
Gulch.

ITunnel located outside the Arkansas River basin.
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Table 4.-~-Major ditches in the area

Map Location Water Decr?e Capac;ty Remarks,
Name? number o own- Range Pri dis- (cubic So (cubic irrigated
g rime is urce irrigate
on tion ship meridian trict Loob Per feet per acreage?
plate 2 second) second) g
Abe Peterson------ 1 03  23s 49w 6 67 6.30 Arkansas River.
Amjty------------- 2 36 22s 48w 6 67 783.50 Arkansas River------- 800.00 37,800
Arkansas---=-=~~-~~ 3 36 20s 64w 6 14 1.50
Baca Joint 4 13 33s 64w 6 19 101.19 Purgatoire River----- 120 2,428
(Picketwire).
Baldwin-Stubbs---- 5 18 22s 58w 6 17 22.00 Arkansas River------- 03 650
Beaver Dam 6 29 9s 80w 6 11 7.14 Arkansas River------- 6.00 320
(Younger No.1).
Berry---- 7 29 9s 80w 6 11 4.00 Arkansas River------- 8.00 200
Bessemer 8 36 20s 66w 6 14 392.65 Arkansas River------- 400.00 20,000
Booth Orchard----- 9 5 21s 64w 6 14 30.30 Arkansas River------- Water right sold to
City of Pueblo.
Bray-Allen-~------ 10 22 l4s 78w 6 11 11.00 Arkansas River----=~-- 15.00 100
Brewer & Kelso---- 11 21 19s 68w 6 12 1.50 Arkansas River.
Brush Hollow 12 16 18s 68w 6 12 22.83 Beaver Creek--------- Beaver Water Co.
Supply. Brush Hollow
Buena Vista 13 09 l4s 78w 6 11 115.00 Arkansas River------- lnstream Use.
Smelting.
Buffalo~-----~~~-- 14 26 22s 44w 6 67 67.50 Arkansas River------- 80 5,000
Burns and Duncan-- 15 12 32s 62w 6 19 6.00 Purgatoire River----- 6 322
"C" Ditch-=-----=~-~ 16 1 33s 69w 6 19 57.20 Whiskey Creek-----~-- Municipal supply
(45.70 City of Trinidad.
conditional) with Canon-0il
Canon Mill-------- 17 32 18s 70w 6 12 153.00 Arkansas River------- Creek.
Canon City - 0il 18 32 18s 70w 6 12 24.73 Arkansas River------- 35.00 1,250
Creek.
Canon City Water 19 31 18s 70w 6 12 22.18 Arkansas River--=----- 22.50 Canon City municipal
Works. supply.
Catlin--- - 20 19 22s 58w 6 17 345.00 Arkansas River------- 345.00 18,800
Champ----====~---~ 21 34 10s 80w 6 11 5.00 Arkansas River------- 7.00 320
Cherry Creek Ditch 22 1 33s 69w 6 19 14.80 Cherry Creek~---=--=-- Municipal supply,
City of Trinidad.
Chilili~=-==-==-==- 23 7 33s 63w 6 19 7.00 Purgatoire River----- 10 114
Chilicott-=~===-~-- 24 25 15s 66w 6 10 78.58 Fountain Creek------- 80 3,000
Clayborn Extension 12 2.00 Arkansas River.
Cogan - Day------- 26 23 l4s 78w 6 11 3.00 Arkansas River------- 30.00
Collier-------~=--- 27 9 21s 62w 6 14 26.00 Arkansas River------- 40.00 1,000
Colorado Canal---- 28 10 21s 62w 6 14 756.28 Arkansas River------- 850.00 50,800
Columbine--------- 29 9 8s 79w 6 11 Great Plains
system,
Transmountain
Comanche-=~--~-~--- 30 diversion.
Crooked Ditch----- 31 12 5.00 Arkansas River via
South Canon.
DeWeese - Dye 32 1 19s 71w 6 12 31.35 Grape Creek--------=-- 28 1,200
Derry No. 1. 33 16 10s 80w 6 11 4.00 Arkansas River------- 4.00 400
Delappe~~=~=------~ 34 21 9s 80w 6 11 5.00 Arkansas River.
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Table 4.--Major ditches in the area--Continued

Map Location Water Decrge Capag}ty Remarks,
Name?! number Sec- Town- Range Prime dis- (cubic Source (cubic irrigated
on tion shi meridian trict L6€% PET feet per acreage?
plate 2 P second) second) &
Dryfield-=-=-=~---- 35 34 128 79w 6 11 6.20 Arkansas River-------- 8.00 40
36 32 1l4s 78w 6 11 2.00 Arkansas River.
37 32 32s 63w 6 19 2.48 Purgatoire River 11 160
Enlarged South Side 38 26 32s 63w 6 19 Purgatoire River 175 6,381
Escondito--------- 39 23 29s 62w 6 18 Apishapa River-------- 108
Ewing-----===-oe-- 40 11 8s 80w 6 11 Transmountain
diversion.
Excelsior--------- 41 36 20s 64w 6 14 60.00 Arkansas River-------- 95.00 1,583
Farmer's Nepesta-- See Nepesta Farmer's
Fort Lyon Storage- 42 20 22s 20w 6 17 Arkansas River-------- 1,500.00 Deliver To Horse Creek
and Adobe Reservoir.
Fort Bent--------- 43 1 23s 49w 6 67 216.81 Arkansas River-------- 250.00 6,840
Fort Lyon--------- 44 32 23s 55w 6 17 933.00 Arkansas River-------- 1,500.00 91,300
Fountain Mutual 45 20 14s 66w 6 10 405.12 Fountain Creek-------- 130 3,850
Francisco and 46 28 29s 68w 6 16 Cucharas River-------- Supplies Wahatoya and
Daigre. Wahatoya Creek-------- Daigre Reservoir.
Fremont County---- 47 2 19s 70w 6 12 17.93 Arkansas River-------- 28.00 425
Frontier---------- 48 19 23s 41w 6 Considered a Kansas
water right.
Garden Park------- 49 9 17s 70w 6 12 Fourmile Creek.
Gomez---=--=-=--==--- 50 9 28s 66w 6 16 10.20 Cucharas River-------- 15 400
Grandview--------- 51 12 From Hydraulic
Hamp-Bell--------- 52 36 20s 66w 6 14 2.92 Arkansas River-------- 4.00 40
Hannenkratt------- 53 7 19s 69w 6 12 5.16 Arkansas River-------- 6.00 125
Hardscrabble------ 54 14  20s 69w 6 12 .9375 Hardscrabble Creek---- 75
Harmony----------- 55 16 l4s 78w 6 11 8.00 Arkansas River.
Hayner------------ 56 21 19s 68w 6 12 0.60 Arkansas River-------- 1.00 17
Helena---=-====---- 57 16 14s 78w 6 11 36.00 Arkansas River-------- 36.00 320
Hicklin----==----- 58 27 24s 67w 6 15 1.80 Greenhorn Creek.
Highland-=-====----- 59 1 25s 53w 6 17 62.60 Purgatoire River 60 2,975
Highline---------- 60 17 21s 61w 6 14 501.60 Arkansas River-------- 60.00 24,100
Hobson==-======-v=--- 61 1 20s 68w 6 12 6.00 Arkansas River-------- Transferred to City
of Pueblo.
Hoehne--~--=v==e--- 62 13 32s 63w 6 19 22.17 Purgatoire River------ 36 1,742
Holbrook=-=-------- 63 34 22s 58w 6 17 600.00 Arkansas River-------- 800.00 19,550
Huerfano Valley 64 32 23s 63w 6 14 42.00 Huerfano River----=---- 170 1,000
Ditch.
Hyde--------=-~--= 65 29  22s 46w 6 67 23.44 Arkansas River-----=-- 44.00 970
(1,000)
Hydraulic and 66 6 19s 70w 6 12 77.00 Arkansas River-------- 85.00 4,180
Fruitland.
Ideal---==-==----- 67 20 19s 68w 6 12 20.05 Arkansas River-------- 21.00 Industrial and domes-

tic supply - Ideal
Cement Corporation.
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Table 4.--Major ditches

in the area--Continued

Map

Decree

Capacity

number Location Water {cubic (cubic Remarks,
Name! Sec- Town- Range Prime dis- Source irrigated
on tion ship meridian trict feet per feet per acreage?
plate 2 second) second) 8
Johns Flood------- 68 22 32s 63w 6 19 123.63 Purgatoire River-------- 60 1,854
Jones--m----===--u- 69 9 23s 53w 6 17 (44.30) Arkansas River via Las Lateral of Las Animas
Animas Consolidated. Consolidated.
Keesee----~-=------ 70 1 23s 49w 6 67 28.50 Arkansas River---------- 40.00 1,900
Kickingbird-~------ 71 Great Plains system
Kraft--=-~-r-c=-=u- 72 26 51n 8e N 11 5.00 Arkansas River---------- 5.00 240
Lamar-------=----- 73 25 225 47w 6 67  297.45  Arkansas River 300.00 8,700
Langhoff--------~- 74 16 12s 79w 6 11 4.80 Arkansas River 5.00 80
Larkspur------=-=--- 75 24 48n be N 11 Transmountain diversion
Las Animas 76 9 23w 53w 6 17 129.50 Arkansas River---------- 150.00 4,650
Consolidated.
Las Animas Town--- 77 1 23w 53w 6 17 Arkansas River---------- Water right transferred:
Las Animas Consolidated,
then Highline.
Las Animas 78 21 23s 52w 6 17 44.80 Arkansas via Las Animas 70.00 2,300
Extension. Consolidated.
Purgatoire River via
Highland.
Lester and 79 13 19s 69w 6 12 9.10 Arkansas River---------- 11.00 180
Atterbury
Lewelling and 80 17 32s  6lw 6 19 17.75 Purgatoire River-------- 33 378
McCormick
Manvel-----=------ 81 32 22s 45w 6 67 54.00 Arkansas River---------- 60 750
Martin------------ 82 21 9s 80w 6 11 3.43 Arkansas River---------- 4.00 240
Medano------=----- 83 28 42n 13e N 79 16.00 Medano Creek------------ 15 Transmountain diversion
Minnequa Canal---- 84 7 19s 69w 6 12 220.00 Arkansas River---------- 286.00 Industrial supply, CF&I
Steel Corporation.
Model-----=-=----=- 85 33 32s 63w 6 19 200.00 Purgatoire River-------- 700 6,177 (20,000)
Monument Lake 86 1 33s 69w 6 19 Cherry Creek----- Municipal supply,
Inlet. Whiskey Creek City of Trinidad.
Monument Lake 87 24 32w 69w 6 19 34.72 North Fork, Purgatoire Municipal supply,
Ditch No.1. (29.48 River. City of Trinidad.
conditional)
Monument Lake 88 25  32s 69w 6 19 119 Brown Creek-------~----- Municipal supply,
Ditch No.2. (112 City of Trinidad.
conditional)
Nepesta Farmers--- 89 15 23s 63w 6 14 175.00 Huerfano River---------- 150 350
Ninemile----===--- 90 7 27s 54w 6 17 18.00 Purgatoire River-------- 85 1,805
North Lake Inlet-- 91 24 32s 69w 6 19 65.77 North Fork, Purgatoire Municipal supply,
River. City of Trinidad.
Orlando~=-=-------- 92 26  26s 67w 6 79 Huerfano River---------- Supplies Orlando
Reservoir.
Otero-=----=--===--=- 93 17 22s 59w 6 17 457.92 Arkansas River---------- 100.00 10,000
Owen and Hall----- 94 10 19.60 Fountain Creek-- -- 25 750
Oxford Farmers---- 95 31 21s 60w 6 14 129.40 Arkansas River--- -- 130.00 6,000
Park Center------- 96 20 17s 70w 12 Fourmile Creek-------- Canon Heights Irriga-
Pawnee------------ 97 tion, Great Plains
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Table 4.--Major ditches

in the area--Continued

ng;ger Location Water ?:E;ii C?Ezﬁ;zy Remarks,
Namel Sec- Town- Range Prime dis- Source irrigated
on tion ship meridian trict feet per feet per acreage?

plate 2 second) second)

Phelps~=-=====---~- 98 33 18s 70w 6 12 1.00 Arkansas River

Picketwire 4 See Baca - Joint.

Pickett 99 13 49n 9e N 12 3.80 Arkansas River---------- 4.00 90

Pioneer 100 34 10s 80w 6 11 7.00 Arkansas River---- 10.00 320

Pleasant Valley--- 101 27 49n 10e N 12 10.00 Arkansas River---------- 12.00 250

Porter Woodruff 102 21 19s 68w [ 12 3.86 Arkansas River

and Tells.

Potter--=----===--- 103 25 22s 57w 6 17 13.00 Arkansas River.

Pueblo Waterworks- 104 34 20s 65w 6 14 82.36 Arkansas River-=--------- Pueblo municipal sup-
ply; includes Hobson
and Booth Orchard.

Pump Ditch-------- 105 6 12 6.00 Arkansas River via South

Canon.

Riverside Allen--- 106 2 13s 79w 6 11 26.00 Arkansas River---- 30.00

Riverside Dairy--- 107 34  20s 65w 6 14 1.00 Arkansas River---- 2.00 55

Rocky Ford-------- 108 30 22s 57w 6 17 208.30 Arkansas River---- 150.00 8,200

Rogers----==-==o--- 109 17 48n lle N 12 2.00 Arkansas River---------- 2.00 40

Saint Charles 110 15 23s 66w 6 15 St. Charles River------- 625.00 Industrial supply,

Flood (Saint CF&I Steel Corp.
Charles storm).

St. Charles Mesa-- 111 14 3.80 Bessemer Ditch---- Municipal supply

Salas--------=---- 112 1 33s 61w 6 19 8.79 Purgatoire River-- 12 160

Salida-------- 113 2  50n 8e N 11 20.00 Arkansas River---- 21.00 900

Salisbury--------- 114 20  30s 63w 6 18 Apishapa River---------- 600

Section House----- 115 2 11s 80w 6 1 8.00 Arkansas River.

Sisson and Stubbs- 116 14 23s 43w [ 67 32.74 Arkansas River---------- 03 300

South Side-------- 38 19 163.04 Purgatoire River-------- 175 See Enlarged Southside

South Canon------- 117 36 18s 71w 6 12 34.51 Arkansas River---------- 55.00 1,280

Southern Colorado- 118 31 18s 70w 6 12 61.00 Arkansas River---------- 60.00 Cooling and steam.

Power Co.

Stubbs and Miller- 119 10 2.40 Fountain Creek-=--------~ 15 360

Sunnyside Park---- 120 2  50n 8e N 11 39.17 Arkansas River---------- 20.00 700

Union Canal------- 121 7 19s 69w 12 48.00 Arkansas via Minnequa 50.00 1,250

Canal.

Upper River------- 122 16 10s 80w [ 11 14.00 Arkansas River---------- 16.00 600

Victor Florez----- 30 4.00 Purgatoire River-------- See Enlarged Southside

Walsenburg-------- 123 7 28s 66w 6 16 53.90 Cucharas River---------- 25 1,041

Wells and Starr--- 124 29 9s 80w [ 11 8.00 Arkansas River

Welton=-=--=-==-=--= 125 29 22s 62w 6 14 150.20 Huerfano River----------~ 125 1,500

West Pueblo------- 126 31 20s 65w 6 14 17.80 Arkansas River---=------- 10.00 500

Wheel----==------- 127 34 10s 80w 6 11 16.00 Arkansas River------~---- 10.00 200

Widderfield------- 128 15 30s 63w 6 11 Apishapa River---------- 200

William - Hamm---- 129 15 50n 8e N 11 17.00 Arkansas River---------- 17.00 534

Wurtz------------- 130 17 8s 80w 6 11 Transmountain diversion

X-Y and Graham---- 131 25 22s 45w 6 67 69.00 (X-Y) Arkansas River---------- 80 6,000

61.00(Graham)

Younger No. 1----- 6 See Beaver Dam

Younger No. 2----- 132 32 9s 80w 6 11 6.29 Arkansas River------=-=--- 8.00 340

1Alternate name in parentheses.

2Irrigated acreages were gathered from a number of sources.

of the ditch.

30 indicates ditch has no headgate; served by well or pump.
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Table 5.--Reservoirs in the area

Map Total
b Dam location St capacity!
Name fUmber  goc< Town- Range Prime - ream (cubic Operator
on : X o) Location Source
tion ship meridian feet per
plate 2
second)
Adobe (Blue)--<==mr==m= 1 7 21s 52w 6 Adobe Creek Arkansas River 85,000 Fort Lyon Canal
Adobe Creek
Antonio D. Valdez------ 2 -see Saliba
Arnold Flood---~-~----= 3 17 30s 66w 6 Off channel South Fork 96
Santa Clara Creek
Beckwith (Hayden)------ 4 23 24s 61w 6 Off channel Greenhorn Creek 763 Colorado City
Development Company.
Big Johnson (Fountain 5 17 15s 65w 6 0ff channel Fountain Creek 3,950 Fountain Mutual ditch
Valley No. 2)
Big Tooth (Reservoir 6 14 l4s 68w 6 South Ruxton South Ruxton 645 Colorado Springs
No. 1). Willow Creek Willow Creek
Lake Moraine
Bighorn (Reservoir 7 24 l4s 69w 6 Zast Fork West East Fork West 191 Colorado Springs
No. 7) Beaver Creek. Beaver Creek.
Bison---~m-==-m---emo—m 8 2 15s 69w 6 Bison Creek Bison Creek 1,148 Victor
Black Hills~- 9
Blue-------- 1 -see Adobe
Bob Creek 10 -see Meredith
Boehmer (Reservoir 11 30 1l4s 68w 6 Boehmer Creek Boehmer Creek 541 Colorado Springs
No. 2). Strictler Tunnel
Bradford (Orlando 12 36 26s 66w 6 0ff channel Huerfano River 4,350
Reservoir No. 1).
Brown No. l---=--c----- 13 25 30s 61w 6 Off channel Van Bremer Arroyo 180
Brush Hollow----~---~-- 14 30 18s 68w 6 Brush Hollow Beaver Creek 4,125 Beaver Park Irrigation
CF&I Reservoir No. 1--- 15 -see Minnequa
CF&I Reservoir No. 2--- 16 35 21s 65w 6 Salt Creek Arkansas River 2,700 CF&I Steel
(Saint Charles No. 2) Saint Charles Corporation.
CF&I Reservoir No. 3--~ 17 3 225 65w 6 Salt Creek Arkansas River 8,638 CF&I Steel
(Saint Charles No. 3) Saint Charles Corporation.
Callahan 18 27 16s 65w 6 Off channel Fountain Creek 347 Chilicott Ditch
Cheraw=-~-===---==c-=co- 19 36 22s 55w 6 Off channel Holbrook Canal Holbrook Canal
drainage.
Chicoas No. 5-----=---- 20 -see Nepesta Reservoir No. 5
Clark No. l-=---==----= 21 30, 25s 66w 6 Off channel Apache Creek 220
Clark No. 2-----=-=----- 22 20 25s 66w 6 Hill Arroyo Hill Arroyo 593
Clear Creek---~======n= 23 8 8s 79w 6 Clear Creek Clear Creek and 11,440 Pueblo Board of Water
transmountain Works
import by exchange
Craeger----------=----- 24 28 255 7lw 6 Off channel Muddy Creek 484
Medano Ditch
Crane - Holmes No. 1--- 25 35 26s 66w 6 Off channel Jones Arroyo 386
Crane - Holmes No. 2--- 26 35 26s 66w 6 Off channel Jones Arroyo 1,000
Cripple Creek No. 2---- 27 24 lbs 69w 6 West fork of West Fork of 280 Cripple Creek
West Beaver West Beaver Creek.
Creek.
Cripple Creek No. 3---- 28 34 14s 69w 6 West Fork of West fork of 85 Cripple Creek
West Beaver West Beaver Creek.
Creek.
Cucharas=------=-=----- 29 36 26s 65w 6 Cucharas River Cucharas River 40,960 Huerfano - Cucharas
Irrigation Company.
Crystal Creek-----~---- 30 17 13s 68w 6 Crystal Creek Crystal Creek 3,480 Colorado Springs
Daigre~-=-===-=w-=--maoo 31 22 29s 68w 6 0ff channel Cucharas 139 Walsenburg
DeWeese - Dye---------- 32 20 21s 72w 6 Grape Creek Grape Creek 1,772 DeWeese - Dye Irriga-
tion Company.
Dingwall-==-==-=vc-==----~ 33 28 22s 49w 6 Fort Lyon drainage 461
Dotson---===-mcm~cmm-—n 34 14 22s 61w 6 Off channel Nepesta Ditch 2,500 Nepesta Farmer's
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Table 5.--Reservoirs in the area--Continued

Map Total
Dam location capacity?!
Name number Sec~ Town- Range Prime - Stream (cubic Operator
on X . A Location Source
tion ship meridian feet per
plate 2
second)
35 5 23s 56w 6 Off channel Arkansas River 7,986 Holbrook Canal
36 12 15s 67w 6 Fisher Canyon Rosemont Reservoir 63 Colorado Springs
Fort Lyon Canal-------- 37 23 21s 46w 6 Off channel Fort Lyon tailwater 644 Fort Lyon Canal Company
Fountain Valley No. 2-- 5 -see Big Johnson
Fountain Valley No. 3-- 38 -see Little Johnson
Gold Camp-------------~ 39 34 14s 67w 6 Off channel North and South 380 Colorado Springs
Cheyenne Creeks.
Great Plains-----=~=-~-~ 40 20s 47w 8 Off channel Arkansas River 265,552 Amity Canal
20s 48w 6
Grizzly?--=m==s---m-mm- 41 Lincoln Gulch Roaring Fork Twin Lakes Company
Lost Man
New York Gulch
Lincoln Gulch
Tabor Gulch
4 -see Beckwith
42 5 21s 56w 6 Off channel Arkansas River 11,914 Colorado Coral
43 5 34s 61w 6 Off channel San Francisco 1,000
Creek.
44 7 23s 55w 6 0ff channel Arkansas River 7,472 Holbrook Canal
Holita--=-==-==-=---=--- 45 35 27s 66w 6 Off channel Cucharas River 400
Homestake2------=--=-=- 46 Homestake Creek Homestake Creek 43,300 Homestake Project
East Fork
Missouri Tunnel
Horse Creek (Timber)--- 47 12 22s 54w 6 Horse Creek Arkansas River 28,000 Fort Lyon Canal
Horse Creek
Horseshoe-=-==~=--==------ 48 -see Miriam
Huerfano Valley-------- 49 12 22s 63w 6 Off channel Huerfano River 2,088 Huerfano Valley
ditch.
50 6 24s 68w 6 Saint Charles Saint Charles 760 U.S. Forest Service
River. River.
51 Ivanhoe Creek Ivanhoe Creek Busk - Ivanhoe
52 32 25s 71w 6 Off channel Greaser Creek 200
53 8 23s 49w 6 Arkansas River Arkansas River 701,775 U.S. Army Corps
(initial) of Engineers.
54 10 32s 63w 6 Off channel Purgatoire River 395
40e -see Great Plains
55 10 28s 66w 6 Off channel Cucharas River 177
56 28 29s 68w 6 Off channel Cucharas Creek 256 La Veta
57 21 l4s 68w 6 Ruxton Creek Ruxton Creek 800 Colorado Springs
St. John Tunnel
Little Johnson--------- 38 2 15s 66w 6 Off channel Fountain Creek 682 Fountain Mutual ditch
(Fountain Valley No.3)
Maria - Stevens-------- 58 28 27s 65w 6 Off channel Cucharas River 2,300
Martin-=-===--=---==--=- 59 -see Oehm
Mason (Reservoir No.4)- 60 5 15s 68w 6 Middle Beaver Middle Beaver Creek 1,966 Colorado Springs
Creek. Strictler Tunnel
McKinley-=-==-=-===---~- 61 22 25s  7lw 6 Off channel Muddy Creek 136
McReynolds (Reservoir 62 4 15s 68w 6 Middle Beaver Middle Beaver 2,050 Colorado Springs
No.5). Creek. Creek.
Meredith (Bob Creek)--- 10 36 21s 57w 6 Bob Creek Arkansas River 26,028 Colorado Coral
Minnequa(CF&I Reservoir 15 11 21s 65w 6 Off channel Arkansas River 1,380 CF&I Steel
No.1). Saint Charles Corporation.
Miriam (Horseshoe)----- 48 13 28s 67w 6 0ff channel Cucharas 2,760 Walsenburg
Model-=-=-==------=------ 9 19 31s 62w 6 Off channel Purgatoire River 20,000 See text
Montgomery2---======--- 63 14 8s 78w 6 Middle Fork Middle Fork 5,100 Blue River Projects

South Platte
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Table 5.--Reservoirs in the area--Continued

Map Tot§1
number Dam location Stream capacity?!
Name Sec- Town- Range Prime ~ (cubic Operator
on ) . Py Location Source
tion ship meridian feet per
plate 2
second)
Monument------=~==----- 64 31 32s 68w 6 Off channel North Fork 1,430 Trinidad
Purgatoire
Brown Creek
Cherry Creek
Whiskey Creek
Mosca (Smith)---------- 65 31 26s 71w 6 Off channel Poison Canon 96
Mount Elbert forebay--- 66 8 11s 80w 6 Off channel Mount Elbert 11,530 U.S. Bureau of
conduit. Reclamation.
Mount Pisgah (Wright's) 67 31 l4s 70w 6 Fourmile Creek  Fourmile Creek 2,471 Catlin Canal Company
and Garden Park.
Murray---------~=c=---- 68 21 25s 71w 6 Off channel Muddy Creek 180
Nee Gronda (Big Water)- 40a -see Great Plains
Nee So Pa (Black Water) 40b -see Great Plains
Nee So She (Standing 40¢ -see Great Plains
Water).
Nee Skah (Queens)------ 40d -see Great Plains
Nepesta Reservoir No.5 20 32 22s  6lw 6 Chicosa Creek Chicosa Creek, 324 Nepesta Farmer's
(Chicosa No.5). Nepesta Farmer's Ditch.
Ditch, and Huerfano
River.
Nichols (Reservoir 69 25 12s 68w 6 West Monument West Monument Creek 586 Colorado Springs
No.4). Creek. Rampart Range
Tunnel No.1.
North Catamount-------- 70 12 13s 69w 6 North Catamount North Catamount 12,035 Colorado Springs
Creek. Creek.
Montgomery pipeline
Northfield (Reservoir 71 25 12s 68w 6 West Monument West Monument Creek 276 Colorado Springs
No.1). Creek.
North----=-===-ccmco-- 72 19 32s 68w 6 Off channel North Fork 4,315 Trinidad
Purgatoire. :
Oehm (Martin)-----==---- 59 13 28s 67w 6 Off channel 4,880 Walsenburg
Orlando (Reservoir No.l) 12 -see Bradford P
Orlando (Reservoir No.2) 73 20 26s 66w 6 Off channel Greasewoud Arroyo 3,000 ‘
Huerfano River
Penrose-Rosemont------- 74 -see Rosemont
Penrose Reservoir------ 75 1 15s 67w 6 Off channel Rosemont Reservoir 8 Colorado Springs
Pueblo-==========mm=mu= 76 36 20s 66w 6 Arkansas River Arkansas River 357,000 U.S. Bureau of
transport and (initial) Reclamation.
diversion.
Queens-----==========-= 40d -see Great Plains (Nee Skah)
Rampart (Reservoir 77 26 12s 68w 6 West Monument West Monument 40,886 Colorado Springs
No.5). Creek. Creek, Rampart
Range Tunnel
No.1.
Reservoir No. 7-------- 7 -see Bighorn
Reservoir No. 8-------- 97 -see Wilson
Reservoir No. 2-------- 11 -see Boehmer
Reservoir No. 4~--=~~--= 60 -see Mason
Reservoir No. 5----~--- 62 -see McReynolds
Reservoir No. 1-------- 6 -see Big Tooth
Reservoir No. 1-------- 71 -see Northfield
Reservoir No. 4-------- 69 -see Nichols
Reservoir No. 5-------- 77 -see Rampart
Reservoir No. 2--=~---- 87 -see Stanley Canyon
Roach-------~=---=c---- 78 32  25s 71w 6 Off channel Muddy Creek 200
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Table 5.--Reservoirs in the area--Continued

Map Total
Dam location capacity!
number - Stream .
Name Sec- Town- Range Prime - (cubic Operator
on X X s Location Source
tion ship meridian feet per
plate 2
second)
Rosemont (Penrose- 74 23 15s 68w 6 East Beaver East Beaver Creek 2,538 Colorado Springs
Rosemont) . Creek. Gould Creek via
Roberts Tunnel.
Ruedi?--=----=-=--o-mun 79 18 8s 84w 6 Fryingpan River Fryingpan River 102,369 U.S. Bureau of
Recalmation.

Russell---=--=----=---- 80 20 33s 68w 6 Off channel Middle Fork of 200

Purgatoire River.
Whiskey Creek

Saint Charles No. 2---- 16 -see CF&I No.

Saint Charles No. 3---- 17 -see CF&I No. 3 '

Saliba (Antonio D. 2 22 28s 65w 6 Hezron Gulch Santa Clara Creek 4,880

Valdez).

Seven Lakes=-~~-~=-=~--- 81 10 30s 62w 6 Off channel Apishapa River 4,766

Sharps Orchard--------- 82 1 28s 66w 6 0ff channel Cucharas River 84

Skagway--~======-mc-wmm 83 6 16s 68w 6 Beaver Creek Beaver Creek 3,078 Beaver Park and State

of Colorado.

Smith-~------ememmmmmme 65 -see Mosca

South Catamount~------~ 84 12 13s 69w 6 South Catamount South Catamount 2,605 Colorado Springs

Creek. Creek.
Montgomery pipeline

South Suburban--------- 85 35 l4s 67w 6 Off channel North and South 231 Colorado Springs
Cheyenne Creeks.

Spinney Mountain?------ 86 25 12s 74w 6 South Platte Homestake pipeline 54,500 Aurora

Stanley Canyon (Reser- 87 19 12s 67w 6 Stanley Canyon Stanley Canyon 104 U.S. Air Force

voir No. 2). Academy.

Sugar Loaf------------- 88 -see Turquoise Lake

Sunnyside~~~~~=v-m==-~-~ 89 7 30s 66w 6 Santa Clara Creek 163

Teller----------=------ 90 31 18s 66w 6 Turkey Creek Turkey Creek 900 Fort Carson

Thurston-----===~-~-=~~= 91 13 21s 47w 6 Off channel Arkansas River 8,262 Fort Lyon Canal

Timber----=-=m==m-m=-m- 47 -see Horse Creek

Trinidad-=~-======~==-~= 92 27 33s 64w 6 Purgatoire Purgatoire 114,500 U.S. Corps of

Engineers.

Turquoise Lake (Sugar 88 19 9s 80w 6 Lake Fork Lake Fork and 129,432 U.S. Bureau of

Loaf). transmountain Reclamation.
imports.

Twin Lakes--~~-=-------- 93 22 11s 80w 6 Lake Creek Lake Creek and 140,339 U.S. Bureau of
transmountain Recalmation.
imports.

Two Buttes------==----- 94 1 28s 46w 6 Two Buttes Two Buttes 40,918 Two Buttes Water

Association.

Upper Blue?--------=--- 95 3 85s 78w 6 Blue River Blue River 2,120 Blue River Project

Colorado Springs

Verhoeff--~---=-cere-m= 96 28  22s 49w 6 Fort Lyon drainage 230

Vertrees--------------- 97 15 23s 63w 6 Simpson Arroyo  Huerfano River 658

Victor No. 2----=------ 98 3 15s 69w 6 East branch of East branch of 259 Victor

West Beaver West Beaver Creek.
Creek.

Wahatoya-=-=====--=----~ 99 22 29s 68w 6 0ff channel Cucharas River 274 Walsenburg
Wahatoya Creek.

Walsenburg------~~~--~- 100 23 28s 67w 6 0ff channel Cucharas 430 Walsenburg

Wilson (Reservoir No.8) 101 24 14s 69w 6 East Fork West East Fork West 669 Colorado Springs

Beaver Creek. Beaver Creek.

Wolf-—mmommmmemmm e 102 32 25s 71w 6 0ff channel Muddy Creek

Medano Ditch
Wright's----=-=-~~>~--- 67 -see Mount Pisgah

1Reservoir capacities were gathered from a number of sources and are meant only to give an indication of relative size.

2Reservoir located outside the Arkansas River basin.
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