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WATER UTILIZATION STUDY

PROJECT NO, COLORADO P-30/ARKANSAS VALLEY REGION

INTRODUCTION

Pur pose

This report represents one pavt of a comprehensive study of the
15-county area in Southesstern Colorado (Baca, Bent, Chaffee, Crowley.
Custerr, El Pzso, Fremont, Huerfuno, Kiowa, Lake, Las Anim=as, Otero
Prowers, Pueblo and Teller Counties). Other pa.ts of the ~omprehansive
study are being performed by the Colorado Department of Agriculture -
(2s3embly of statistical data on Agriculture); The University of Colorado -
(trades and services); and the Denver Research Institute - (economic
analysis). The basic information in ench of the four reports will serve
as a guide to the Colorado Division of Commerce and Development for
futvice planning in the Arkansas Valley Region.

The study i3 being fin~snced cooparatively with funds from the Federal
Housing and Home Finance Agency, the State of Colorado and local
organizations

Scope

This report cont2ins a compilation of basic water resource information
periaining to the 15 rcounty area of Southesstern Colorado. [n order to main-
tain the size of this report to a2 minimum 2nd in some cz3e3 to svoid dupli-
cation of repo. rting in specific areas, an extensive amount of references are
cited, Basiz water resource m“o'rm“ .on for the area has been placed in
the Appendizes. Maps tahulations and reproductions of certain data ave
included 23 separate exhibhiis f‘orte:lu’ 003 and recommendations for
improving the overall waterr supply tc the area are included

Basic Concepts

Bothsurface-water and ground-water supplies arve utilized extensively
in the Arkansas Valley Study A“P.- The mazajority of the surface water
originates in the high mountnin awrea in the form of snow-melt, rainfall or
trans-mountzin diversions. The Arkznsas River and its tributaries carry
the surface waters of the study aresz in an easterly direction The Cimarron
River in the Southeest corner of Bana County drains a sm=1l portion of that
ares.



The majority of the ground-water supplies are presently being obtained
from the alluvial filled valley of the main ste.n of the Arkansas River between
Canon City and the Colorado-Kansas State Line; in the alluvial filled valley
of Fountain Creek between Colorado Springs and Pueblo, in the alluvial filled
valleys of Jimmy Camp Creek, Black Squirrel Creek and Big Sandy Creek;
and in the Southern High Plains area of Baca and Southern Prowers County.

A large part of the study area from Canon City to the Colorado-Kansas State
Line is underlain by water bearing consolidated formations capable of yielding
adequate supplies to domestic or small irrigation wells. These are primarily
artesian waters orviginating in the Cheyenne Sandstone rnember of the Purga-
toire formation and the Dakotia Sandstone, both of early Cretaceous age. These
artesian water supplies are presently being developed quite rapidly for irri-
gation use in the Baca County and Southern Prowers Country area.

Rights to the use of the surface water supplies in the study area were
obtained under the Prior Appropriation Doctrine - "first in use, first in
right."" The use of the surface waters are administered by the State Engineer,
Division Engincer, and Water Commissioners. Ground-water supplies,
however, have been developed in a more haphazard fashion with no legal
right to use established by Colorado Water Law. Considerable controversy
between surface-water users and ground-water users has arisen in the last
few years in the Arkansas River Valley as well as in other areas in Colorado.

House Bill No. 1066, 'providing for the execution and administration
of the water laws of the state by the State Engineer; and providing penalties"
was signed into law May 17, 1965.

Senate Bill No. 367, ''repealing and re-enacting with amendments,
Article 18 of Chapter 148, Colorado revised statutes 1963; providing for
the appropriation and administration of designated ground water; and
providing for the establishment of ground water management districts"
was signed intc law May 17, 1965,

One aspect of the water cycle in the study area is similar to several
other areas in Colorado in that the majority of the water resource originates
in the areas as precipitation; little if any water flows naturally into the area
either as surface or ground-water flow. Precipitation falling on the area
either evaporates directly back into the atmosphere; occurs as surface
runoff; infiltrates into the ground to replenish soil moisture or recharge
the ground-watar reservoir; is transpired back to the atmosphere by natural
vegetation; or finds its way back to the atmosphere through consumptive use
via irrigation, industzial, municipal or domestic activities. The remaining
water flows out of the state as suirface water or ground water,

A glossary of water resource terms and a list of common conversion
factors applicable to the study area are included in Appendix A.



DESCRIPTION OF AREA

Baca County is located in the extreme southeast corner of the study
area; with Kansas bordering on the east, Oklahoma and New Mexico to the
south, Las Animas County on the west, and Bent and Prowers Counties on the
north. The county is rectangular in shape with east-west and north-south
dimensions being £7 miles and 44 miles respectively. county area= 2565
sqguare miles. The 1860 population was 6210, urban population 1791, rural
population 4519; 19€0 population of principal towns in the county is listed:
Springfield - 1791, Walsh - 856, Pritchett - 247, Zampo - 235, Two Buttes
111, and Vilas - 107. Major highways are U.S. 287 - Colo 59 and U.S.

160 - Colo 100, and Colo 51. The ar=a is served by the Atchison Topeka
and Santa Fe Railrozd. The county has one airport with a lighted runway
north of Springfield. Principal industries are farming, livestock raising
and recreation. Th2 area is noted for broom-corn production.

The majority of the county is relatively flat to slightly rolling with
rougher terrain formed by extensive erosion existing in the northwestern and
southwestern parts of the county. The surface drainage is generally to the
east at about 25 feat per mile with the major, intermittent streams being
Two Butte Creek, Wild Horse Creek, Bear Creeck, Sand Arroyo, Carrizo
Creek and the Cimarron River. Two Buttes Reservoir is located in the
north part of the county and i3 used for wild life babitat and irrigation
water storage.

An intensive irrigation well development has been underway in the
county since the early 1850’s. An estimated 40, 000 acres was irrigated
during 1964. The majority of the irrigation application was ground-water
with a small amount obtained from surface water storage in Two Buttes
Reservoir. An average irrigation well in the area is drilled about 300 feet
deep, lifts the water about 150 feet;and produces about 900 gallons per
minute, The principzl aquifers are the Ogallala formation, Dakota
Sandstone, and Chayenne Sandston® member of the Purgatoire formation,
The aquifers other than the Ogallala formation are generally found to be
- artesian. Ground-water levels have been declining in the area and will
continue tc do so unless the rechsrge to the aquifers approximates the
withdrawal,

The average annual precipitatiocn at two weather bureau stations in the
county is listed: Springfield - 14,73 inches, Two Buttes - 13. 85 inches.
The area is subject to high winds which often cause severe wind erosion
of cultivated fields.



Cattle feeding operations, meat processing facilities and fertilizer
manufacturing are worth considering for the area. To insure that the
county does not return to a dust bowl area the ground-water resource
should be used efficiently and methods initiated immediately to increase
the recharge to the aquifers.



Bent County is located in the east central part of the study area with
Las Animes and Baca Counties to the south Otero County to the west, Kiowa
County on the north and Prowers County on the east. The county is rectangular
in shape with the north-south, east-west dimensions being 43 miles and 36
miles respectively, county area 1517square miles. The 1250 population
was 7419, urban population 3402, rural populaticn 4017; 1960 population of
principal towns in the county is listed: Las Animas - 3402, McClave - 129,
and Hasty - 125. Major highways are U.S. 50, Colo 6, Colo 188, Colo 194,
Colo 183, and Colo 101. The Atchison, Tcpeka and Santza Fe railroad serves
the area. Las Animas has a small airport that is used by local pilots and
for crop dusting operations. Principal industries are farming, livestock
raising and recreation. Sizeable bentonite deposits are located south of
Las Animeas.

The southern part of the county is primarily grazing land dissected
by numercus gulleys. The surface diainage is to the north-northeast in
the southern part of the county and to the south in the area north of the
Arkansas River. The Arkansas River flows in an east-west direction
through the upper half of the county: the Purgaioire River , Rule Creek,
Caddoa Creek, and Mud Creck flow into the Arkansas River from the
south; Horse Creek, Adobe Cresk, Gagely Cresk, Prowers Arroyo,
Limestone Creck and Craveyard Creek flow into the Arkansas River irom
the north., John Martin Reservoir, Muddy Creek Reserveir, part of Horse
Cresk Reservoir and part of Adche Creck Resarvoir are locatad in the
county, Several large irrigation casals are jound in the county: Ft. Lyon
Storage Canal, Ft. Lyon Canal, Kicking Bird Canal, Highland Canal and
the Consolidated Extension Ditch. The surface reservoirs furnish wildlife
habitat, recreation, irrigation water storage and flood contirol. Evaporation
suppression programs for exposed water surfaces could salvage & sizeable
amount of water in this county. o

Ground-water suppliesz are used to supplement surface-water supplies,
Irrigation wells derxive their supply ficom the alluvial filled valley near the
Arkansas River, These wells are relatively shallow-less than 100 feet
deep and generally lift the water less than 50 feet, Deeper wells are
drilled into the Dzkoia Sandstons and/or the Cheyenne Sandstone member
of the Purgatoire Formation. These wells may bes 300-400 feet deep and
generzally produce less than 50 gallons per minute.

The U. S. weather bureau station at Las Animas has recorded an
average annual precipitation of 12, 25 inches.

Water guzlity problems exist in the area, The municipzl water
supply for Las Arnimas is obtained from shallow wells ard is very
obje~ticnahle to thz taste, R=ilzr quality water for domeasiizc use would b2
a great boon to the area,



Chaffee County is located in the mountainous area of the upper reaches
of the basin. The county is bordered on the north by Lake County, on the
west by the Cortinental Divide, on the south by Saguache and Fremont
Counties and on the east by Park County. The county is quite irregular in
shaps, being about 45 miles long and 30 miles wide, county area - 1039
square miles, The 1950 population was 8298, urban 4560, rural 3738;
the 1960 population of principal towns is listed: Salida - 4560, Buena
Vista - 1808 and Poncha Springs - 201, Major highways in the area are
U.S. 24, Colo 4, U.S. 285, Colo 15, U.S. 50, Colo 6, Colo 291, Colo 162
and Colo 305, The area is served by the Denver and Ric Grande Western
Railroad. The county has small airports at Salida and Buena Vista. Principal
industries are livestock raising, mining, tourism and recreation. The state
reformatory is at Buena Vista, Colorado Game and Fish Department have a
sizezble fish hatchery on Chalk Creek. '

. The county is bordered on the west by the Continental Divide with sev-
eral peaks over 14, 000 feet in elevation. The Arkansas River flows through
the central portion of the county in a north-northwest ; south-southeast
direction, The Arkansas River falls at the rate of about 30 feet per mile
between Buena Vista and Salida. Several mountain streams feed into the
Arkansas River from both sides: Lost Canyon Creek, Clear Creek, Pine
Creck, Three Elk Creck, Cottonwood Cresk, Maxwell Creek, Dry Creek,
Chalk Creek Browns Creek, Three Mile Creek. Four Mile Creek, Sand
Creek, Squaw Creek, South Fork of the Arkansas River, Trout Creek
Seven Mile Creek and Four Mile Creek. Ciear Creek Reservoir is located
near the Arkansas River in the upper end of the county.

Sorce irrigation is practiced on the narrow valley floors adjacent to the
Arkansas River and tributaries. The primary source of water supply for
irrigation is suirface water diversions. A few irrigation wells are used.
Irrigation is principally on meadows and alfalfa. Per acre application

rates are excessive, but the return flow help maintain the flow in the streams
in the late sumimer.

U. S. Weather Bureau stations at Buena Vista and Salida recorded
an average annual precipitation of 7.6 inches and 10.£7 inches respectively.

‘Summer cottages, lodges, ski resorts, and construction projects
(Homestake and Frying Pan, Arkansas) will impose additional requirements
on the water supply. The quality of the water is generally very good



Crowley County is located in the north central part of the study area
with Lincoln County bordering on the north, Kiowa County on the east,
Otero County on the south and Pueblo County on the west. The county
is approximately square in shape; the east-west and north-south
dimensions are 30 miles and 28 miles respectively, county area - 803
square miles. The 1860 population was 3887, urban 1254, rural 2724;
1960 population of principal towns is listed; Ordway - 1254, Sugar
City - 409, Crowley - 265, Olney dprings - 263. Major highways are
U.S. 50, Colo 96, Colo 6, Colo 167, Colo 207, and Colo 7%, The Missonri-
Pacific Railroad serves the area. Ordway has an airport southwest of
town. Principal industries are farming, livestock raising and recreation.
One of the two sugar beet processing plants in the 15 county area is located
at Sugar Ciiy. Tha National Sugar Manufacturing Co. plant uses about 20
tons of waterr per ton of beets processed. The plant obtains the water
supply from Lake Henry and discharges to L.ake Meredith.

The suriace drainage is generally to the south or southeast, Major
drainage ways are Horse Creek, Pond Creek, Breckenridge Creek, and
Black Draw. Lake Meredith, Lake Henry, Cudahy Reservoir, Horse
Creek and Black Draw Reservoir and numerous small ponds are in the
county. The reservoirs provide storage for irrigation and industrial
water and wild life habitat - evaporation suppression techniques should be
implemented,

Approximately 100 irrigation wells were reported in the county during
1964, Soft water supplies for domestic use are found in the Dakota Sandstone
and the Cheyenne Sandstone mamher of the Purgatoire formation.

The average annual precipitation at the U.S. Weather Bureau station
at Ordway is 11, 28 inches.



Custer County is located in the west central part of the study area,
bordered on the west by the Sangre De Cristo Mountains, on the north by
Fremont County, on the east by Pueblo County and on the south by Huerfano
County. The couniy is irregular in shape with the east-west and north-
south dimensions being about 35 miles and 25 miles respectively, county
area - 737 square miles. The 1960 population was 1305, urban - 306,
rural 999; the 1960 population of principal towns is listed: Westcliffe -
306, San Isabel - 204, Silver Cliff - 153, Coclo 69, Colo 96 and Colo 277
are the major highways in the area, The county has a small airport south-
east of Silver Cliff. Principal industries are livestock raising, tourism,
recreation and farming. Remnants of old mining and prospecting operations
are quite prevalent in the area

The county is bordered on the east and west by mountainous terrain.
The ''wet mountain valley" is oriented in a northwest, southeast direction.
Many streams exist in the area with the major ones being Grape Creek
Oak Creek, Hardscrabble Creek and Texas Creek. De Weese Reservoir
is located about five miles north of Westeliffe,

Some irrigation wells exist in the area, but the majority of the
irrigation water use is diverted from natural streams.

The 1264 annual precipitation at Westcliffe and Wetmore stations
was 17.70 inches and 18. 70 inches respectively.

The county has potentizl for increased tourism and recreation use.
Renewed mining operations might prove feasible in the future.
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El Paso County, the most populous county in the study area, is bounded
on thenorinh by Douglas and Elbert Countizs, on the east by Lincoln County,
on the south by Pueblc, and on the west by Teller and Fremont Counties.
The county is approzimately 50 miles in the east-west direction and 42
miles in the north-south direction, county area - 2158 square miles. The
1960 population was 143, 742, urban 108, 257, rural 34,505; 1960 popu-~
lation of principal towns is listed: Colorado Springs - 70, 184, Manitou
Springs ~ 3628, Knob Hill - 3512, Ivywild - 2849, Fountain - 1602,
Broadmoor - $585, Chipita Park - 894, Black Forest - 687, Cascade ~ 543,
Palmer Lake - 542, Roswell - 352, Calhan - 397, Monument - 204, Pikeview -
184, Green Mountain Falls - 179, Peyton - 111, Ramah - 109; Security
Village, Ft. Carson, and the U. S. Air Force Academy populations are
not listed. Major highways are Interstate 25, U. S. 85, U. S. 87, U. S. 24,
Colo. 1, Colo. 4, Colo 83, Colo 122, Colo 94, and Colo 114, The area is servad
by the Denver and Rio Grande Western Railroad, the Atchison, Topeka and
Sania Fe Railroad, and the Chicago, Rock Island and Pacific Railroad.
Peterson Field airport is located east of Colorado Springs. Principal
indusiries are tourism, recreation, manufacturing, mining, livestock
raising, farming and military operations.

The county iz bounded on the west by mountainous terrain. The
eastern part of thz county is slightly rolling and supports cattle raising
operations. The Black Forest area is in the northern part of the county
and is considered as the drainage boundary between the South Plaite River
Basin to the north and the Arkansas River Basin to the South. Irrigated
farming operations are underway in the Fountain Valley south of Colorado
Springs and in the Black Squirrel and Jimmy Camp Valleys east of Colorado
Springs.

Major streams in the county are Fountain Creek, Cherry Creek,
Kiowa Creek, Bijou Creek, Big Sandy Creek, Horse Creek, Black
Squirrel Creek, Chico Creck and Jimmy Camp Creek, Numerous small
reservoirs for irrigation, muaicipal and industrial water storage are located
in the county. EI1 Pasc county has more registered wells than any other
county in the study area. The major guantities of ground water are pumped
from the shallow alluvial filled valleys, The Dawson Arkose, Laramie, Fox
Hills and Niobrara formations yield lesser quantities for domestic and
industrial uses. Ground-water levels have been declining in several areac
of the shallow pumping and depletion could easily occur. The Colorado
Springs are= represents the most highly urbanized area in the study area,
but the ocutlook for adequate water supply is very encouraging due to the
Homestake water development project, and the Frying Pan Arkansas project,

The average annual precipitation at the Colorado Springs Weather
Bureau station at Peierson Field airpoit is 13,19 inches.
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Fremont County is located in the western part of the study area.
The eniire county is in mountainous terrain except for a small portion
of the "South Park Area' in the north west part of the county and foothills -
plains area south and east of Canon City, The county is approximately
rectangular being 58 miles and 30 miles in the east-west and north-south
directions respectively county area - 1562 square miles. The 1860
population was 20, 186, urban - 1i, 784, rural 8402; the 1960 population
of principal towns is listed: Canon City - 8873 Florence - 2821, Lincoln
Park - 1345. East Canon - 1101. Rockvale - 413, Coal Creek - 206, Brook-
side - 175, Penrose - 112, Cotopaxi - 108, Portland - 73, Williamsburg -
57. Prospect Heights - 50, Major highways are U,S, 50, Colo 6, Colo 67,
Colo 69 a2nd Colo 9. The area is served by the Denver and Rio Grande
Western Railroad and the Atchison, Topeka and Santa Fe Railroad, Fremont
County airport is located east of Canon City. Principal industries are
farming livestock raising mining tourism, recreation and manufacturing.
The Colorado State Prison is at Canon City.

The Arkansas River travels in an easterly direction through the
central part of the county. Numerous streams discharge into the Arkansas
River: H»oward Creek. Stout Crezk, Hayden Creek, Cottonwood Creek
Cozal Creek, Texas Creek, Copper Gulch, Grape Creek, Chandler Creek,
Hardscrabble Creek, Eight Mile Creel; Four Mile Creek, Currant Creek,
Tallahassee Creek Bernard Creck and Bacger Creek.

Except for local irrigated plats of meadow, grass, alfalfa, or small
grains the majority of the irrigation in the county is practiced in the area
south and ezst of Canon City. The major source of irrigation water is
from surface supplies.

The average annual precipitation at the Canon City station is 12,66
inches.

Huerfano County is located in the southwestern part of the study area;
bordered on the west by the Sangre De Cristo Mountains, on the south and
east by Las Animas County and on the north by Custer and Pueblo Counties,
The county is irregular in shape. The east-west and north-south dimensions
are approximately 80 miles and 65 miles respectively, county area - 1578
square miles. The 1960 population was 7867. urban ~ 5071, rural 2796;
1860 population of principal towns s listed: Walsenburg - 5071, La Veta -
672, Cuchara.- 200 and Gardner - 155 Meajor highways are Intersiate 25,
U.S, 85 U.,8. 87, U. S, 160, Colo 1. Colc 69. Colo 10 and Colo {i1. The
area is served by the Denver and Rio Grande Western Railroad and the
Colorade and Southern Railroad. The county has alrports north of Walsen-
burg and norta of L.a Veta. Principal industries are livestock raising, farming
recreation. touriem.and mining.
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The principal dreinages are the Cucharas River and the Huerfano
River. Numercus streams empty into the two main rivers. The drainage
is_generally to the northeast. Scveral small reservoirs or lakes are
located in the county: Cucharas Reserveir, and Lindsey Reservoir are in
the eastern part of the county.

The city of Walsenburg neads an improved water supply and sewerage
disposal system.

The 1964 precipitation at Walsenburg power plant station was {2 90

inches,

Kiowa County is locs
bordered on the north by 1 ‘*ey

in the northeasiern part of the study area;
ne an d Lmro‘n Cou*;t:usy on the south by
Beni, Prowecrs and Otero Counties, on the west by Crowley County and

on the east by the Coloradc - Kanseas stg 2 line, Tae county is approximalely
rectangular in shap=z. The east-west and rorth-south dimensions are 70
miles and 24 miles respestively, county area - 1782 square miles, The
1960 population was 2425, urben - 929, yural - 1496; 1860 population cf
principal t-—2s .Is listed: Eads - 929, Haswell - {69, Towner - 126, and
Sheridan - 90. Major highweys arve 17,8, 385, U.S. 287, Colo 59 and Cclo
96. The area is served Ly the Ii souri Pacific Railroad. The couuty

has an airport at Eads, Principa! industries are livestock raising, farming
and recreation,

ad

iy
.
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The county is relatively flat The surface drainage is generally to
the southeast, Major stireams are Mustang Creek, Adohe Creek, Rush
Creek, Big Sandy Creek, znd Wild Horse Creek, Numerous lakes and
reservoeirs are located in the county: part of Adobe Creek Reservoir,
Ne= So Pah Heservoir, Nee Noshe Reservoir, Nee Granda Reservoir,
and Nee Skah Reservoir are for irrigztion water siorage These reser-~
voirs are subject to high svaporation logzes

The average annual precipitation at the Fads station is 13,78 inches.

Lzke County is located at the head waters of the Arkansas River
The county is irregular in bhapa The rowrth-south and east-west dimensions
are 22 miles and 17 miles respectively, county arez - 1580 sguare miles.
The 1950 ponulation was ?101,_ urban - 4008, rural 3393; 1962 population’
of principal towns ja listed. Leadville - 4003_ C.:m,..“ -~ 1509, Stringtown -
213, 2nd Twin Liakes - 153, Major highways are U S, 24, Colo 81, Colo 4
Colo 309, and Cclo 82. The area is served by the Denver and Rio Grande
Wwestern Railroad and the Colorédo and Southern Railrocad., The county has an
airport at Lieadville. Principzl industries are mining, livestock raising.
‘recreation and tourism
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The major siream is the Arkansas River with numerous tributaries:
Liake Fork Creek, Willow Creek, Halimoon Creek, Box Creck, Lake Creek,
Union Creek, Empire Guich, fTowa Gulch, California Gulch, and Evans
Gulch, Turqguoise Lake or Sugar Loaf Reservoir and Twin Lakes Reservoir
are used for indusirial and irrigation water storage respectively.

The average annual precipitation at Leadville is 18. 43 inches.

Las Animas County is located in the scuthern part of the study area
bounded on the south by the New Mexico-Colerado state line, on the west
by the Sangie De Cristo Mountains, on the north by Huerfane, Pueblo,
Otero and Bent Counties, and on the east by Baca County. The county
is irregular in shape. The easi-west and north-south dimensions are 115
miles and 56 miles respectively, county area 4734 square miles. The
1960 population was 19, 983, urban - 10621, rural - 9292; 1960 population
of principzal towns 18 listed: Trinidad - 10, 691, Aguilar - 777, Valdez -
447, Jensen - 353, Segundo - 324 Harkville - 261, Kim -~ 258, Cokedale - 219
Weston - 210, San Juan - 184, Branson - 124 and Hochne - 108, ajor
highways are Interstate 25, U. 3, 85, U.S. 87, U.S. 1€0, Colo 12, Colo 350,
Colo 239, and Colo 100, The avea is served by the Aichison, Topeka and
Santa Fe Railrozd, the Colorado end Southern Railroad znd the Denverand
Rio Grande Western Rrilroad. Trinidad has an airport northeast of town,
Principal industries are livestock =~aising, mining, recreation and tourism.
The western part of the cournty is mountainous, the central part is rela-
tively flat and the eastern pert is heavily dissected by streams. The
principal streams are the Purgatoire River and the Apishapa River.
Numerous in.2rmittent streams are found in the avea. Except for a small
area in the sou *heastern part of the county, the drainage is generally to
the noxtheast.

The annuel precipitation for 1964 at tne Trinidad station was 12,27
inches,

Otero County is lezated in the central part of the study area, bounded
on the north by Crowley and Kiowa Counties, on the east by Bent County.
on the south by Las Animeas County, and on the west by Pueblo and Las
Animas Counties. The county is approximately rectangular ia shape, The
north~south and east-west dimensions are 43 miles and 36 miles respectively.
county avea .- 1267 squase miles, The 1£60 population was 24, 123, urban -
12,955, rural 11, 173; 1950 population of principal towns 18 listed:
La Junta - 8025, Rocky Ford - 4920, Fowler -'124)0, La Junta Village - 853,
Manzanola - 562, Swink - 348, and Cheraw = 173. Major highways are U.S.
59, Colo 207, Colo 71, Colc 20z, Colo 235, Colo 6, Colo 187, Colo 12, .S,
350 and Colo 194, The arez is served by the Atchison, Topeka and Santa Fe
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Railroad. Airports are located at La Junta and Rocky Ford. Principal
industries are farming livesiock raising, tourism and manufacturing.
The American Crystal Sugar Company operates za plant at Rocky Fora,
Principal use of water is for cooling purposes. 'A sugar beet plant
slicing 2500 to 4000 ions of berts pexr day may require as much as

5, 000, 000 gallons of cooling water per 24 hours,' One ton of sugar beets
produces about 300 pounds of sugar, 100 pounds of dried pulp and 1600
pounds of water.

Ground water and surface water supplies are used extensively for
irrigation primarily in the valley of the Arkansas River: Principal irri-
gation canals in the couniy are the Rocky Ford Highline Canal, Oxford
Farmers Ditch, Otero Canal, Catlin Canal, Holbrook Canal, Ft. Lyon
Storage Canal, Ft., Lyon Canzal, and the Colorado Canal, Dye Reservoir,
Holbrook Reservoir, and Cheraw Laoke store irrigation water, The majority
of the ground water pumped fo> irrigation use is obtzined from the relatively
shallow alluvial fill, The Dzkota Sandsione and the Cheyenne Sandston=
member of the Puvrgatoire Formation provide goed quality water to domestiz
and other amall caparnity wells.

The 1264 precipitation at the La Junta FAA airport station was 6. 63
inches.

Prowers County is located in the east central part of the study area,
bordered on the east by the Colorado - Kansas state line, on th2 south by
Baca County, on the west by Bent County and on the north by Kiowa County,
The county is rectengular in shape. The north-south and east-west dimen-
sions are 43 miles and 38 miles respectively, county area - 1626 square
miles. The 1960 populztion was 13, 296, urban - 7369, rural - 5927; 19560
population of principzl towns 1i8: listed: Lamar - 7369, Holly - 1108 Granada-
593, Wiley - 383, Bristol - 282 and Heriman - 181, Major highways are
U.S. 50, Colo 8, Colo 51, Colo 196, Colo 152 Colo 183, Colo 83, U S. 287
and U.S. 385. The area is sexrved by the Atchison Topeka and Santz Fe
Railroad. Airporis ave located at L.amar, Holly and Bristol. Principal
industries are farming, livestock raising, tourism and recreation.

Ground-water and surface-water supplies are used extensively for
irrigation. Principal irrigation canals are the Amity Canal, Hyde Canal.
Buffalo Canal, Fort Bent Canal, Lamar Canal, Manvel Ditch, Sisson
Canal, Fi. Lyon Canzl Pawnees Canal, and Two Bu‘tes Canal. The majority
of the applied surface water is used in the irrigated acres adjacent to the
Arkansas River. Ground-watzsr supplies are used to some extent in this
area also, A rapid irrigation well development is cccurring in the Southern
High Plains area of southern Prowers County. Irrigation wells near the
river obtain water from the relatively shallow alluvial fill. Wells in the
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southera part of the county are tapping the Ogallala, Dakeots
Sandstone and the Cheyenne Sandstone member of the Purgatoire Formation.

The average annual precipitation at the Lamar station is 14, 20 inches.

Water quality problems exist in the Arkansas River and inthe contiguous
ground-water reservoir, Excessive mineral content makes the water
objectionable to the taste and unsuitable for most uses.

Pueblo County, the second most populous county in the study area is
loceted in the west central part of the region, bounded on the north by El
Paso County on the easthy Crowley and Otero Counties. on the south by
Huerfano and Las Animas Counties, and on the west by Custer and Fremont
Counties, The county is irregular shaped. The north-scuth and east-west
dimensions are 55 miles and 54 miles respectively, county area - 2401
square miles. The 1950 population was 118 7097, vrban - 103 336, ruval -
15, 371; 1950 population . of principal towns {5 listed: Pusblo - 91, 181,
Avondale - 668, Bocne - 548, Blende - 500, Beulah - 425, Rye - 170.
Pueblo Mountain Park - 168, and Woodland Acres - 168, Major highways
are Interstate 25, U,S. 85, U.S, 87, U.S. 50, Colo t, Colo 76, CTolo 96,
Colo 6 and Colo 155. Th= area is served by the Denver and Rio Grande
Western Railroad, Atchison, Topela and Sania Fe Railroad, Coloradc
Southern Railroad and Missouri Pacific Railroad, Pueblo Memorial
Airport is e2st of town. Principal industries are manufacturing, mining
livestock xaising, farming, tourism ard recreation,

Principzl streams in the area are the Arksansas River, the Huerfans
River, the St. Charles River, Fountain Creek, Black 'Squinmu.l Creek and
Chicosz Creek, Irmg’vtlhn with both surface water and ground water i3
used extensively In valley areas adjacent to streams.

The average annual precipitation at the Pueblo AirportWesther
Bureau station is 11. 84 inches,

Teller County is located in the northwestern pavrt of the study ares,
bordered on the north by Douglas County, on the east by El Pzaso County,
on the south by Fremont County and on the west by Park Ccunty. The
county is irregular shaped. The north-south and east-west dimensions
are 33 miles and 21 miles respectively, county area - 554 square miles,
The 1980 population was 2485, urban 1314, pural 1181; 1960 population
of principzl towns is. lisied; Woodland Park - 666, Cripple Crezk -
614, Victor - 434, QGoldficld - 160 and Divide - 132, Ms=jor highways avre
U.S. 24, Colo 4 and Colo §7. Principzal industries are mining, tourism,
recreation and livestock raising.
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The northern part of the county drains into the South Platte River
Basin and the Southern part of the county draias into the Arkansas River
Basin,

HY DROLOGY

Average annuzl precipitation varies from about 45 inches in the
mountainous area at the west edge of the region to zbout 10 inches in the
plains areas in the east part of the region. Isohyetal maps zre given
for each month of the year and for the ye ar in the publication entitled
“Normeal Monthly and Annuzl Precipitation for Eastern Colorado' by
G. L. Smith and E. F. Schulz, The publicaticn provides isohyetal
maps for that area of Colorado east of the Rocky Mountain Foothills.
Average maximum annual snow depths for selected mountain stations
are listed :

Av. Max. Ann. Calculated Av  Max. Ann

: Water Content Snow Depth {inches)
Snow Survey Station (inches) (moisture content conv. factor)
Bourbon 7.8 26 (30%)

East Fork 13.4 43 (3t%)
Four Mile Park 4.8 18 (27%)
Fremont Pass 19.5 59 {33%)
I.a Veta Pass 3.3 28 (30%)
Monarch Pass 19.5 58 (34%)
St, Elmo , 12.6 42 {30%)
Tennesses Pass 10.9 38 (29%)
Twin Lakes Tuunel 11.6 37 (31%)
West Cliffe 5.2 17 {30%)

The Ark=nsas River and tributaries drain all of the 18 county study
area except for 2 small arez in the southern part of Baca County and
southeastern part of L.as Animas County which iz drained by the Cimarron
River, Largest monthly flows occur during April, May June znd July as
a result of snowpack melting in the upper rezches of the watershed Rainfal
caused by thunderstorm activity can produce sizeable flows in the interinittent
streams for short intervals, Cextain weather conditions cen produce rainfall
that contributes to disastrous flooding in ihe basin as evidenced by the flcod
of June 1965. A set of "River Sheets" are found in Exhibit H
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Adjusted Normal Precipitation* for Selected W eather Bureau Statiens in the

Eads

H ity
Lamar

Las Animas
Ordway
Penrcse
Pueblo
Rocky Ford
Trinidad

W alseaburg

Doherty Ranch

Springfield
Stoningtaon
Troy IBY

Two Buttes

L.atitude

.t et s

33°% 29
38% )3
38% 04’
38° 04'
33713
33" 27!
38% 17°
a3¥ 02"
37% 10
37% 37!
377 12
37° 24!
37% 17
37°% )8!
37° 34

Study Area
Leeation

Lorgitude.

122% 47
102% 47'
132% 37°
103% 13
103° <5'
105" 04’
104° 311
123% 42°
104% 20!
104 43"
103" 53¢
102" 36!
102 11"
193% 19
132% 24

Adjusted Normal Anreal
Precipitation {inches) _

13 95
t4, 35
14,23
10 .51t
12 51
11 290
12.75
14 9295
11.29
16 50
13 .32
14.05
16.15
15 92
11,81

s L D 7 o L e

“ 'Normal Monhly and Annuai Precipitation For Eastern Colorado”

G. L. Smith and E. F. Schulz, July 1962,



Major ground-water supplies are obtained from the relatively
shallow wate~ table zquifers of the alluvial filled valieys contiguous to
the Arkansas River and tributaries Lesser artesian flows are available
from deepcer formations underlying a good portion of the study area
Wells pumpirg from the aliuvial-fiiled aquifers near perennial streams
may ¢educe the stream flow during certiin tim=s of the year For the
mast efficient use of the total water resource however the wells must
be utilized

Selected organizations active in water resource 1ovestigations or
administration In at least some part of the 15 county study area are listed

1) U S Bureau of Recizmatioun
2) U 5. Geological Survey
3} Corp of Engineers
4) U S. Public Health Service
5) Colorado Department of Public Heszlth
6) U S DDA Soil Conservation Service
7) Federal Land Bank Wichita Kansas
8) State Engineers Office Deaver
9) Division Engineers Office Pueblo
10) Ccolorade Water Conservation Board Danver
11) Southeastern Colovado Water Conservancy District
George Everett Balida Colorado
Charles Irwin Buena Vista
James Shoun Canon Tity
Frank Dilley Cancn City
J4 Selby Young Colorado Springs
J. Sid Nichols Manitou Springs
Harold H, Christy Pueblo
Dave Ciruli Boone
Frank Milenski [a Junta
Wim. Bsuserman Jr Manzanola
d. Wayne Benpnett Ordway
Herbert Schrosder Ordway
Roy D. Cocoper. l.as Animes
Kenneth R Shaw Las Animas
James E. Wagner Lamar
Charies Beise Denver
Charles H Boustead Pueblo
12) Arkansas Valley Task Force Committee
13) Ark2ansas River Compact Administration
14) Colorado Water Congress
15) Purgatoire River Water Conservancy District
16) Colorado State University



GROLOGY

Exposed rocks in the study area range in geolegic age from the
Pre-Cambrian to the Recent The exposed rocks in the study area east of
the Rocky Mountains Foothill Region are generally remnants of the Cretaceous,
Tertiary.and Quaternary periods. Primary ground-water producing formations
are the alluvium deposits along the perennial streams, the Ogallala in the
southeastern part of the study area, the Dzkota, and the Cheyenne Sandsione
member of the Purgatoire,

Generalized sections of the geologic formations for certain couniies
in the study area are given in '"Colorado Ground Water Basic Data Reporis',
"Ground Water Series Bulletins”, and in "Water Supply Papers'™

County Selected Reference
Baca "Geology and Ground-water Rescurces of Baca County,

Colordo. " Ground-water Series Bulletin No. 2.

Bent "Colorado Ground-water Basic Data Report No. 14"

Chaffee ' "Thermal Springs in the United States, " USGS Bullatin
No. 679-32,

Crowley "Water in the Dakota and Purgatcire Formations in
Otere County and the Southern Part of Crowley County,
Colorado"

Custer "Preliminary List of Deep Borings in the United States, "

USGS WSP 148,

El Paso "Ground Water in Fountain and Jimmy Camp Valleys,
El Pazo County, Colorado."

Fremont "Colorado Ground Water Basic Data Release No, 18"

Huerfano "Colorads Ground Water Basic Report No. 4"

Kiowa "Geology and Ground-water Resources in Eastern
Cheyenne and Kiowa Counties, Colorado, " USGS, WSP
1779-N

Lake "Thermal Springs in the United States”, USGS Bulletin

679-B
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County Selected Reference
Las Animas "Geology of Parts of Las Animas, Otero and Bent
Counties, "' Colorado Geological Survey Bulletin 27

Otero "Water in the Dakota and Purgstoire Formations in
Otero County and the Southern Part of Crowley County,
Colorado, "' USGS, WSP 1669-P

Prowers "Geology and Ground-water Rescurces of Prowers
County Colorado. " USGS, WSP 1772

Pueblo "Colorado Ground Water Basic Data Release No, 18"

Teller "Description of the Colorado Springs Quadrangle, USCS
Atlas, Folio 203"

WATER RESOURCES

s  w - e B

Surface Water

Gaging station descriptions, historical gaging station records, a
master list of decrees from the State Engineers Cffice, a graphic listing
of major decrees water districts map, and a river mileage index are
given in 2ppendices B ¢, D, H, 1 and J respectively

A county summary of surface-water supplies, historical annual yields
and delivery schedules, limited quality analyses, trends of annuzal yields,
and future supply outloock are given in the following table
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Baca

Bent

Chaffee

Crowley

Custer

Supply

SURFACE-WATER SUPPLY

Av. Ann. Flow
(acre feat)

c===n0 record-<--

Arkansas River
(at Las Animas)

Purgatoire River
(near Las Animas)

Arkansas River
(at Granite)

Clear Creek
{above lear
Creek Reservoir)

Cottonwood Creek

{near Buena Vista)

Arkansas River
(at Salida}

- - w

Crape Creek
(near West Cliffe:

167 000

97 000

314 000

52 000

43, 000

451, 000

23 000

Delivery

Schedule Quality

max av. flow occurs
in June; min av. flow
occurs in September

poor

max. av. flow occurs [fair
in August; min. av,
flow occurs in Jan,
max, av, flow orcurs f{air «%
in Jupe min av flow

occurs in February

meay. av flow ocrurs
in June min av flow
occurs in February

good

max. av fiow occurs
in June. min av flow
ocecurs in April

good

max. av. {low occurs
in June, min. av. flow
occurg in February

good

max. av. flow occurs good
in June, min. av. !low

oceurs in January

»

Future
Trends Supply
quantity Frying Pan
and qual- Arkansas
ity should Project
improve Trinidad
Project

qualivy may Trinidad
deteoriate Project
due 10 increased

age e upstream,

guanity and Frying Pan

ruality Arkansas
should Project re
improve <
quanity Frying Pan
and qual- Arkansas

ity should Project
improve



Av, Ann. Flow
(acre feet)

SURFACE-WATER SUPPLY cont'd

Delivery Schedule

Quality

County Supply
Lake Lake Fork

(above Sugar
Loaf Reservoir)

Halfmoon Creek
{near Malta)

Lake Creek
(above Twin Liakes)

Las Animas Purgatoire River
(at Trinidad)

Purgatoire River
{near Hoeluie)

Frijole Creek
{neay Alfalfa)

San Francisco Creek
(ncar Alfalfa)

Purgatoire River
(near Alfalfa)

Otero Purgatoire River

(neaxr Higbee)

30, 000

21, 000

125, €00

85, 000

17, 000

1, 600

6, 500

40, 000

74, 000

max, av. flow occurs

in June, min. av. flow

occurs in February

max. av. flow ocecurs
in July, min, av, flow
occurs in February

max. av. flow occurs
in June, min, av, flow
occurs in March

max, av, flow occurs
in June, min. av. flow
occurs in February

max. av. flow occurs
in May, min. av. flow
occurs in November

max. av. flow occurs
in May, min. av. flow
occurs in January

max. av, flow occurs
in May, min. av. flow
occurs in November

max. av. flow occurs
in May, min, av. flow
occurs in January

max, av, flow occurs

in May, min. av. flow

occurs in December

good

good _

good

Trends Future Supply
quality may N
deteriorate due T; in%dag’
to increased use e
upsiream
"
" Trinidad
Projeet
Trinidad
Project



County

El Paso

Fremont

Huerfano

iowa

SURFACE-WATER SUPPLY cont'd
Av. Ann. Flow

Supply (acre feet) Delivery Schedule
Fountain Creek 8, 000 max. av. fiow occurs
(near Colorado in July, min. av. fiow
Springs) occurs in February
West Monument 400 max. av. flow occurs

in May, min. av. flow
occurs in January

Creek{near Pikeview)

Templeton Gap 75 max. av, flow occurs
Floodway (at in July, min av. flow
Colorado Springs) occurs in Oct-Nov.

Arkansas River 501, 000 max. av. flow occurs

in June, min. av. flow
occurs in February

{near Wellsville)

Arkansas River 521, 000 max, av, flow occurs
(at Canon City) in June, min. av, flow
occurs in February

Huerfano River 24,000 max,. av. flow occurs
(near Redwing) in June, min. av. flow
occurs in February

Cucharas River 13, 000 max. av. flow occurs

(near La Veta) in May, min. av. flow
' occurs in February

poor

g0IG

Trends Future Supply

municipal

water manage-
ment in the area
will have an
effect on quality
and quantity

quantity and Frying Pan
quality should Arkansas
improve Project

~luantity and Frying Pan

quality Arkansas
should im- Project
prove

¥



SURFACE-WATER STIPPLY cont'd

Av, Ann. Flow

County Supply __{acre feet) Delivery Schedule Quality Trends Future Supply
Apishapa River 26 000 max. av. flow occurs
(near Fowler) in August, min av, fair
flow occurs in January
Arkansas River 186, 000 max. av. flow occurs quantity Frying Pan
(at La Junta) in June, min. av. flow poor and quality Arkansas
' oceurs in February should im=  Project
prove,
Prowers  Arkansas River 168, 000 max. av, flow occurs Frying Pan
{at Lamar) in June, min. av. flow poor Arkansas
occurs in March Project
Arkansas River 138,000 max. av. flow occurs Frying Pan
(Colo. =Kan. State in April, min. av. flow " Arkansas
" : poor ) v
Line) occurs in October Project w
Pueblo Arkansas River 516, 000 max. av. flow occurs Frying Pan
(near Pueblo) in June, min. av. flow fair " Arkansas
occurs in March Project
Fountain Creek 36, 000 max. av. flow occurs ‘
at Pueblo!) in May, min. av. flow fair " Frying Pan
cccurs in September Arkansas Project
Homestake Project
Teller . we=cs no record-=«===

* For surface water quality data see USGS, Water Resources Division, Publication '"Quality of Surface
Water in Colorado'",

#* Mining operations {n the Leadville area have contributed to severe stream pollution in the upper stretches
of the Arkansas River,
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GROUND WATER

Well locations and lecations of selected observation wells, and Annual
summaries of well development are given in Appendicies K and L respectively.
Area-wide ground-water availability are illustrated in Exhibits I and J.

Solcrado Ground-Water Law requires a "permit to use ground water",
and a "'permit to construct a well", A sample application form and approval
sheet are attached. A sample "log and History of Well'' sheet to be filled

out by the driller is also attachcd. A summary of county ground-water
supplies is ineluded.

Imported Water

Several trans-mountain diversions serve to import water into the
Arkansas River Basin from the Colorado River Basin: (1) Hoosier Pass
Tunnel, (2) Fremont Pass Tunnel, (3) Columbine Ditch, (4) Ewing Ditch,
(5) Wurtz Ditch, (¢) Twin Lakes Tunnel, (7) Busk-Ivanhoe Tunrel, and (2)
Larkspur Ditch Details on these trans-mountain diversions are described
in Appendix B. Historical diversion quantities through the several systems
are given in Appendix C. '

New trans-mountain diversion projects presently under consiruction
include the Frying Pan Arkansas Project and the Homestake Development
Project. The Frying Pan Arkansas Project is intended to provide supple-
mental water (about 70, 000 acre-feet annually)to the Arkansas Valley area
for irrigation, domestic use, fish and wildlife, and recreation. The Frying
Pan project should provide an average annuzl supply of 2¢, 500 acre=-feet for
municipal aand industrial use and about 180, 000 acre-feet of new and return
flow to supplement irrigation, The Homestake Development Project will
provide supplemental domestin supplies to Colorado Springs and to Aurora
(South Platte River Basir). This project is designed {o provide about 37 000
acre-feet 2nnually to each of the two cities. Delivery of the first water is
scheduled for the spring of 1966. A descriptive map of the Homestake
Development Project is shiown in Appendix N

The Climax Molybdenum Company at Climax, Colorado diverts water
from the Ten-Mile Creek watershed in the Colcrado River Basin, but returns
the water back to the same basin.” Averzge daily water requirements for the
Climax operation have been reportad to be 23, 000,CCC gallons.

*
Horace B. Ham, Chief Engineer. Climax Molybdenum, Climax, Colorado.



Form C Rev.
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}
STATE OF COLORADO

9-62/10M AN wem. || A PERMIT TC USE GROUND WATER
AEFRICATIIN ¥R [j A PERMIT TO CONSTRUCT A WELL
Applicant LOCATION OF WELL
County
P.O. Address
Quantity applied for Zpm or Lof Lof sect. , Twp.___
AF Storage
oy Rge. P. M. OR
=3 ) —
Used for L Purposes g
s
on/at e Strect Address or Lot & Block No.
(legal description of land site) -3
s Town or Subdivision
Total acreage irrigated aand other rts. L .
ESTIMATED DATA OF WELL é:‘? N
Hole size: In, to fi. 2 ] ’
in. to ft. EE n :
D £c
209 i e i i i b=
Caging Plain in. from to ft. 3 ' ) Loceale
in. from to ft. § ! : well i
Cpen or Ferf. _ in. from to_ ft. a4 - : . 40 acre
in. from to ft. € a ! ! E {small)
PUMP T 7 Outlet E & : ' square
DATA: Type .HP_ __ Size 3"’ ! ' as nesr
< i v it e i len o e
= . a3 possible.
Use initiation date 19 . s}g : ! Large sqgiare
(Use Supplemental pages for additional data) —'}:4:,; : i is one section.
3 S
a3

$25.00 fee required for uses other

PERMIT NO,

THIS APPLICATION APPROVED

Apolic

ISSUED:
DATE

Agent
19

than Domestic or

Driller__

Address

Livestock.

ant
or

No.

NOTE — SATISFACTORY COMPLETION REQUIRED FOR APPROVAL OF AFFLICATION
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Bent

Chaffee

Crowley

Custer

Source
{ Formation)

Ogaiiala Dakota,
and Cheyenne

Alluvium, Ft,
Haye Limestone,
Bridge Creek
Limestone, Dakota,

GROUND-WATER SUPPLY

Average Reported
Weil Yieigs*
_{galtons/ininute)
D=1¢ S5=15 DandS= 16
C= 1, IND=61 [=000,
I and S=230, M=262

D=74, S=12, D and S= 31,

C=26, =894, | and S=653,

M= 354

Cheyenne, snd Entrada

Sandstoncs

Alluvium

Alluvium,Nicbrara,
Codell Limestone,
Bridge Creek Lime-
stone Lincoln Lime-
stone, Dakota and
Cheyenne

Ailuvium

i

D= Domestic, S = stock D and S = domestic and stock. C

[ and S = [rrigation and stock

D=18, S=4, C=46,
IND= 185 I=439
i and S= 169, M- 348

D=4, S=14 D and S=10
IND=150, =546,
iand S= 180

D=16, S=14 =252
i and S= 542

and M= Municipal

Quality

good

fair

good

fair

Coimnmercial,

Trends

-

Euture supply Outlook

see Appen- fair
dix M

see Appen-
dix M fair

good
Supply should be
adeqx,.afe or pres-
£0s Jevelopmento

water leveis have {fair

,J‘ en gleady
Limiteg
observas ions)

good
suppiy should be
ads- ULNE firw
pv'*a.m. Jevelops
ment,

*= Industry T = lrrigation,

R
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County
El Paso

Fremont

Huerfano

T Kiowa

Liake

GROUND-WATER SUPPLY cont'd"

Average Reported

Source Well Yields
{Formation) (gallons/minute) Quality

D=12, S=15, D and S = 41,
C=120, IND=82, I=860a fair
fandS= 236, M= 800

Alluvium, Dawson
Arkose, Laramie,
Fox Hills, and
Nigbrara

D=18, S=19, DandS = 9
C= 43, IND= 133, 1= 448,  good
Yand S = 206, M= 250

Alluvium

D= 15 S=8, DandS= {1,
C= 12, IND= 987, I= 543, good
Jand S = 400, M= 63

Alluvium, Devils
Hole, Farasita '
conglomerate,
Intrusive rocks,
Hucrfano, Cuchara,
Poison Canyon, Raton,
Vermejo, Trinidad,
Smoky Hill Marl, Ft,
Hays Limestone,
Codell Limestone,
Greenhorn Limestone,
Dakota, Cheyenne,
Sangre De Cristo, and
marine rocks

D=6, S=9 Dand S= 7,
I= 591 landS =800, M= 129 good

Alluvium, and
Ogallala

D= 12 C= 31 IND= 180,

Alluvium
M= 300 good

Trends Future Supply Outlook
see Appen- fair
dix M

sapply should be gcod
adequate for preg-

sent development -
" gOOﬂ
" fair
good



GROUND-WATER SUPPLY cont'd

Average Reported
Source Well Yields
County {Formation) (gallons/ minute) Quality Trends Future Supply Outlook

e v T b W

Las Animas Alluvium Dakota D=6, 6= 76, DandS= 17, :
and Cheyenne and IND= 75, )= 247, i and S= 222 fair jair
Entrada Sandstone M= 83

Otero Alluvium, Niohrara D= 24, S= 17, DandS = 83, -
Codell Limestone, C= 253, IND= 331, I= 528, fair quality may
Bridge Creek Lime- [ andS= 319, M= 380 centinue to
stone, Lincoln Lime~ ‘deteriérate

stone, Dakota and
Cheyenne sandstone

Prowers  Alluvium, Ogsllala, D= 30, S= 15 DandS = {2 see Appen- . quaiily may
Ft.Hays Limestone, C= 458, IND= 55, [= 1255, fair dix M centinue to o
Codel! Sandstone, fandS= 1513, M= 556 agéreridrate ar
Blue Hill Shale, Fair- supply may pe
port Chalky Shale, reduced in Souths
Dakota Sandstone, and part ol county

Cheyenne sandstone

Pueblo Alluvium D= 24, S=21, DandS = 57, - see Appen-
C= 201, 1= 445, I and S = 250, fair dix M ~ good
M= {36

Teller Alluvium D=9 S=9, DandS= 86, :
IND= 20, 1= 74, M= 64 supply should good

be adequate for
present develop=
ment
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Maps illustrating the location of the majovity of the irrigaticn wells
in the Arkansas River J“ ley, irrigatzd acreage maps, historical diversion
records for the ma 3 or irrigaticn compenies; suf"fa ce-water diversion records
for the 1985 irrigation season, and a list of irrigation companies in the study

s
area ars shown in E xhibit D, Exhibits E and K, Appendix G, Appendix £, and
Appendix I respectively,

The f"»'lO“’i[}’f tahle vrepresents the quantity of water that could bhe
pumped if all the v 110 in the situdy area in 1964 were operated at the
reporied discharges for 1/3 of the tiimne. The 1/3 ratio (o> 8 hours per day)
is probably an ugo r Uit of the amount of pumpage from Domastie, Stoc
Domesiic and Stock, Commercial, Industrial, Irrigation and Stock, and
Municipal Wells, The 1/3 ratio {or 4 months per year) is probably sxcessive
for irrigation wells. In the case of irrigation pumpage for Bara and .utﬁt
Count;es, the estimates were made from natural gas consumpiion and
elecirical power consumption data respectively.

to note that the 1/3 potential discharge for irrigation
average volume cof water diverted from natural streams
»z 1863 and that the 1/3 poiential discharge for all

It is interestin
wells 1pr.s:o*:1rv~ atzs th
for irpigation usz duvin

3

ground water uses approaches the average volume of water diverted for ail
uses from nztuval streamse

Div“rs*onf' From ‘-96‘4 - 33 ~ 1713%

Natural Stream 'np

(zcre-fee t) X4
All uses i,578, 384 laverage 1,117, 0589
5 ‘5355‘6 5:}
9

Irrigation 916, 928 (18

-

Baca County has been experiencing a very rapid irvigation well
development, Irpigation wells in the county have inercased in number
from 48 in {254 to 448 in 1954, 1:-. 1864 an estimated ‘
were pumbad to

ation will undeubizdly limit additional well da ."ioo"r:x:'u in the
the underlying zro vater reservoir appears to be over-da

easurements in the ay

3
2
3 > < 1 . 4~ o 3 Eal - - ! ;1 F3 3
indiczates general water table J.ammes of about 4 feet per year., Ariificial
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33-1/30/0 Potential Keported Dischargs Table

{acra.foet.}
1964
bomastic irrigstion

County Domestic Stock Stook Coxmex tial Industrial Irrization Stoek Municipal
Baca LoG 900 100 - 300 150,000% 300 1650
Bent 1000 500 200 100 - 66,0008% 2000 1500
Chaf?e 2300 .- o 500 400 5, 500 500 11C0
Crowley 100 200 100 e m 100 10,000 500 .
Custer 400 200 ~e- S— ‘ —— 4,000 3500 500
El Paso 9000 1900 1200 1800 500 L, 000 1500 16000
Fremont 1000 100 - - 800 T, 300 c 500
Husrfano LoD 500 g — - 3,500 - 100
Kiowa o 100 - DR ——— €000 400 800
Lake 700 - - 100 10 wem— - 200
Las Animas . 109 800 100 - 500 4,700 1.200 200
Otero 1309 500 500 3100 4100 iL7,000 L500 TG00
Prowers 760 T00 - 1200 10D 270,000 3500 14000
Pueblo 7600 1600 1200 LO00 2530 182,000 Looo 2000
Teller 3500 o m e - -—— 200 e 150

25,700 7,200 3,500 10,80 9,400 992,200 22,309 45,950

Totw)l 1,117,050
Funpages ealsulated from natural gas consumption dats. -
it Pumpagee calewisted from electrical power consumption dats - 100 KWH/acre foot.
-=- = less than 100 acrs feet.
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ground-water recharge,improved irrigation efficiency,and water re-use
programs need to be initiated immediately.

Power companies supplying electricity to irrigaticn pumping plants
in the area are listed with respeciive rate schadules; in some instances,
historical power use data are attached.

Southern Colorado Pewer Co.
E. G. Schiesl, Supervisor New Business

Pueblo, Colorado

no. of plants o xwe Conncected H, P.
1932 Pueblo Dist, 87 918-1/2
Rocky Ford Dist, 45 559
La Junta Dist. 17 ' 76
Ordway Dist. 10 174
1935 Pueblo 87 581,725
Rocky Ford 39 (10} 168, 150
Ordway 4 (1) 118 221
1936 Pueblo 88 480, 185
Rocky Ford 37(17) 154,533
Ordway 4 (1) 115, 24¢
1937 Pueblo 100 807,183 861-1/2
Rocky Ford 31 164, 6889 316
Ordway 3 37, 344 52-172
1938 Pueblo 96 635297 gea-1/2
Rocky Ford 27 116,068 308
Ordway 4 81,6276 120
1933, Pueblo 100 €673, 001 856-1/2
194C Pueblo 108 881,903 864-1/2

Number of plants pumping from surfoce supplies.



R 4

LI
e g

SOUTHERN COLORADO POWER COMPANY

BI-MONTHLY AGRICULTURAL SERVICE

RA'TE

Effective in:

Classgification:

Availabilijz:

Rate:

——————

Digcount:

All territory served,
Irrigation customers only.

Customers using electricity for irrigation power purposes
at the volitage, ph 1se and frequency cf the Company's dis-
tribution system and having no less than three (3) HP
connected. No lighting or power service other than irriga-
tion permitted. No reaale, breakdewn or auxiliary service
permiited.

First 200 KXwh. used per contract year, per contract HP,
per Kwh. net

Next 400 Kwh. used per contract yvear, per comract HP,
per Kvwh. net

Next 600 Kwl:. used per contract year, per contract HP,
per Kwh. net

All additional Kwn used per coniract year, per Kwh. net.

Bills for energy used shall be rendered on the regular bi-
monthly billing dates adopted by the Company except that
one k!l will be rendered for energy uscd during the pericd
from October reading to February 7b th. In caleculating
these bills the contract year character of the rate will be
reflected by billing all 47 energy Fz st, 2¢ energy second,
1.5¢ energy next, and 1.25¢ energy cnly after the full

1200 hours' use of contract horsepower has been used.

Bills for service under this schedule will be computed at
the net rates shown above and therve will be added to the
total net bill 2 sum eguivalent to 5 thercof which amount
will co.a.stum.tt: the discount if payment is made Wlthi-‘l the
discount period of approximately ten days as indicated on
each bill.

"'C'" Indicates change.

'Ic'l
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SOUTHERN L i le ADO POWER ¢« ()'\'} ANY :

BI-MONTHLY A(‘i’IC!' TURAL SERVICE o RAT

Minimum Charge Contract Year

4

aette

Net mintmam chavge per coutracl year por haorse .
&1 ;.’ b‘-f ‘.

power of lﬂk&.\l(ﬂ'!(h contract !lC!‘.’é!LZ!"‘- L e

- - s S iE 1 ol sane BESEL | Lde Yo o v s 5 I o . .
C\.»’\'!'Lli..b ptider this scuedule shall e for s

i
perivd of 12 mor
tha

to Maieh is'., {

‘3(1(.’!'3:‘._}' DAL aN

ted on % pro-rated

Note: The above minimum cgarge and contrads
vear -'*!;:Lp-'f.:a n:”e sudject 1o i Compaany!'.s ."13.-‘.:

Conncetien and iane Extens:on Policy

Ruies ana
Repgulationy: The ahove provigions of this schodule 10¢ subjecs

RG-S, & e

Lo the definitions, tcrms and convitions of
Guoneral Rules anvd Regulations made » part theres
by reference therern,
C.am.:).m},' reserves the rig

ervice h(-:':'.:;':(»n he hours of
ring the monthz of Novermi

—-x.
=
g

s R 2

au':l Fabruary {

Contrage:
taken as

rating of largest metor connected nor
3 2 . .
o 3 HP.. shal
perceatage of Lthe ¢cainected

"&" Indicates reduction,
"C" Inducates changs.
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SOUTHERN COLORADO POWER COMPANY

Determination of
Contract
Horsepower :

Continued

For installations of:

(a) One motor 100%
(b) Two motors 90%
(¢) Three motors, 80%
(d) Four motors 70%
{(e) Five or more mctors 60%

Provided that motors of less than onc horsepower
rating shall not be counted as motors in the deter-
mination of the above percentages but shall be con-
sidered as part of the total connected load.



.+ 1956

1957

1958

1959

1960

1961

1962

1963

1964

no. of plants

xux
3, 539, 836
1, 950, 923
3,813, 215
5, 670, 331
5,511, 873

4,187, 307

Connected H, P,

3236
5111

5151

Offices at Canon City, Rocky Ford, Fowler, Ordway

Pueblo 440
Pueblo 448
All districts 639 (19)
All disiricts 646 {19)
All districts 660 (20)
662 (20)
and Pueblo
666 (20)

(40 percent of total in Pueblo area)

Pueblo
Canon City
Rocky Ford

680 (20)

842 (42)

San Isabel Eleciric Assoc., Ine.
316 West 15th St,
Pueblo, Colorado

4,567,771

8, 411,585

8, 458, 711

John Foute, Director of Consumer Services

1963

1964

31

31

126 162

248 415
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SAN ISABEL ELECTRIC ASSOCIATION, INC.

CLASSIFICATION OF SERVICE

. KIND OF SERVICE (OR VSE) RATE
' Assn.
No. {1t

IRRIGATION

Llectric Water Pumping for Irrigation
Purposes

AVAILABILITY '
Available to all consumers served by the Association. The use of
energy under this Schedule and conditions of service shall be regu-
lated by individaal contract.

TYPE OF SERVICE
Single phase or three phase at available secondary voltage.

ENERGY CHARGE

First 250 KWH per horsepower per year per KWH . . . . . . . .. 4.0f
Next 200 KXWH per horsepower per year per KWH . . . . .. . .. 3,04
Next 200 KWH per horsepower peryear per KWH . . . . . . ... 2, 0¢
Over 650 KWIH per horsepower paryear per XWH . . . . . . . .. 1.75¢

MINIMUM CHARGE
The minimum annual charge shall be $10,00 per connected horse-
power and shall be determined by individual contract.

TERMS OF PAYMENT
The above rates are net, the gross rates being 10% higher. In the
event the current kill is not paid within ten {10) days from state-
ment, the gross rates shall apply.
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Southeast Colorado Power Company

Mr. R. P. Murphy, Oifice Manager
901 West 3rd Street
La Junta, Colorado 81050

1955
1957

19538

1959

1960

1961

1962

1963

1864

no,_ of plants KWH Connected H. P.
390-413 5, 349, 279
405-426 2, 459, 998
428 2, 472, 221

Average size pumps 11,3 HP
71 are lift pumps and 357 well pumps

' 430 (426 av) 4,038, 986
Average size = 11,3 HP,

(Est. 10 percent or 43 are lift pumps}

(68 lift pumps counted early summer of 1960)

444 4,856, 110
(59 were lift pumps)

485 4,237, 269
(58 lift pumps)

most puraps located in Valley in Otero, Bent and Prowers Counties.
494 (58) 5, 204, 859
536 {60) 9, 358, 460

608 (60) 10, 231, 044



SOUTIHEAST COILLORADO ‘-OWER' ASSOCIATION

1. IRRIGATION RATE:

First 200 kwh used per yea! per HP connected at $.641 per kwh

Next 200 kwh used per vear per HP connected at $.0925 per kwh
800 Lkwh used per year per P vonnected at 5.017 per kwh

.

Segivpn
e V¥
E' f L.' J1a (“ 1‘ (()11?(’1:'-“;-

rmeumn charge for service during any year shall be $15. ¢ per horscpower
57 19 HP of connected load and $12.50 per HP for each additional HP of

tcad,

The min
for the

e

connected

Smizbler than 0 HP shall ke compuoted on 5 BP basis for rate and minimum,
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Mountain View Electric Assoc
Fioyd Guilliams, Office Manager
Limon, Colorado 87828

1954  Fouuntain Valley
Big Sandy
Horse Creek
Other

1955 Fountain Valley
Big Sandy
Horse Creck
Other

1836  Founiain Valley
Big Sandy
Horse Creek
Black Squirrel Creek
Bij-u
Other

1957 Fountain Valley
Big Sandy
Horse Creek
Riack Squirrel Creek
Middie Bijou
Rush Creek

1958  Fountain Valley
Big Sandy
Horss Creek
Black Squirrel Creek
Micdle Bijou
Hush Creck

-
[¢e]
3
(o)

Fountain Valley
Horase Creek

Big Sandy

Bliack Squirrel Creek
Middie Bijou

1960 Fountain Valley
Horse Creek
Big Sandy
Rlack Squirrel
Middle Bijou

no__of plants

99
20
30
i1

106
24
30
15

107
29
34
12

6
4

122
29
31
16

8
6

113
21
41

117
41
20

119
42
22

11

1

<

KW H

174
233,
440

102, ¢

. 333, ¢

227,
426,
131,

6490,
319,
435,
237.
43,
56

419,
104
204
123
19,
32,

666,
131
325,
115
19,
21

897.
446,
183,
139,

64,

082,
474,
228,
168

114,

636
316
473
512
923
34

491
534
294
769
714
620

157
838
913
370
530

640
273
727
089
274
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Mountain Vicw Electric Assoe. (cont'd)

no. of plants KwH
1961  Fountain Valley 122 642, 385
Horse Creek . 49 520, 948
Big Sandy 23 175, 382
Black Squirrel 10 ' 156, 590
Middle Bijou 12 717,372
1962 Fountain Valley _ 115 1,173 897
Horse Creek 52 ; 656, 623
Big Sandy 20 215,878
Black Squirrel 10 271, 940
Middie Bijou 13 137,619
1963  Fountain Valley 121 1,319,835
Horse Creck 54 725,129
Big Sandy 2 223,929,
Black Squirrel 16 427 2190
Middle Bijou 12 89, 521
1964 Fountain Valley 125 ’ 1,471 790
Horse Creek 62 5.951 048
Big Sandy 28 411 469
Elack Squirrel Creek 19 434 310
Middlie Bijou 13 152 84!

(this includes 8 wells - Cherokee Water District pumping water to Colorado
Springs, and 6 wells for Clear Springs Water District pumping water to
Fountain)
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MOUNTAIN VIEW ELECTRIC ASSN., INC.
LIMON, REA COLORADO
IRRIGATION POWER CONTRACT

SCHEDULE I
IRRIGATION SERVICE

AVAILABILITY
Available o the consumers of the Association located adjacent to lines of the
Association for irrigation service. '

CHARACTER OF SRRVICE

Aliernating current, 1-phase, 60 cycles, 230 voits--7-1/2 H,P. motors or
smaller.

Alternaiing current, 3-phase, 60 cycles, 230 volts--10 H.P. or larger motors.

RATE
First 100 KWH per H.P. of Maximum Seasonal Contract H.P. per KWH $.05
Next 100 1" * " " " "n 1 " " " ) '03.
Next 100 " " " " 1A 1" 1t " LA 1 .ol ,
Excess KWH " i " i" " " " " " 0175

DETERMINATION OF CONTRACT H.P.
The coniract hersepower shall be the name plate rating of the installed motor.

IRRIGATION SEASON ,
The irrigation season shall bs the period from January | to December 31 of each
year.

MINIMUM ANNUAL CHARGE

The minimum annual charge shall b2 $12.00 per contract horsepower per year
but in no eveni shall it be less than $60.00.

The minimum annual charge shall be payable on cr before January 10th of each
year and the payment of the minimum charge shall entitle the consumer to the use of
electric energy at the above rate,.



Superintendent, Las Animas Light and Power Co.

Box 271
Las Animas, Colorado
{Computed by USGS}

No. of Pumps KWH

1955 31 719, 171
1956 30 1,036,923
1957 32 251, 158
1958 33 397, 233
1959 34 964, 050
1960 34 832, 942
1951 43 696, 897
Bent County

1962 4 37(1) 876,470

Surrounding city, mostly N. E, of Las Animas, Colo.

1963 38(1) 1,472,582
1964 44 1,383,102

A F.
6445
8388
2111
3218
7963
3882
5767
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LAS ANIMAS MUNICIFAL LIGHT AND POWER

City of Las Animas, Colorado

Irrigation Pumping
(Permanent Service)

AVATLABILIT S

4

{. Th's rate is applicable under the Rules and Regulations of
the City to irrigation installations at a fixed location in

~

excess of five (5) II. P. Service to be three {3) phase

2. Avaiiaole {or irripation service from existing rural dis-
tribution iines of 13, 200 volts or less, in excess of (3),
H.P. during the Agricultural season. (January is! to
December 31g1) where customeruses service every doy.

Ficst £20 KWH per year, per H.P. of connected load, $ .04

MINTMITM CHARGEX
For the 'irst 20 H.P. of connected load, per year per H.P. N L W
fFor &1l additionzl connected load, poer vear, per H. 5.00

The minitnum charge each year is payable in advance . Ok

rrm
-
J

()]

“The. mimumum charge is subject to the provisioas of the
Depariment's line oxtension policy.
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City of Lamar
Mr. L. K. Christolear, Supt.
Lamar, Colorado
' Bent and Prowers Counties
{Big Bend, May Valley, Wiley, Lamar, Bristol and Granada}

No. of Pumps KWH
1950 1 21,350
1851 1 77,703
1952 2 86,3356
1853 4 181,822
1854 7 301,871
1955 6 422,970
1956 12 577,363
1957 10 343, 143
1858 20 342,313
1959 22 531, 374 2 were pumping
from drainage diich
and used 18,890
, KWH of total
1950 23 (2) 533,768 12}
161 . 22 (2) 505, 187 {2}
1952 21 s -621,333 {2
1963 48 1,714, 657
1864 85 2,892, 230
Plateau Natural Gas Co.
Springfield, Colorado
Mr. Duanes F. Ply
Baca County Cubic feet of natural gas
1964 No. of;pgmps 1,057, 964, 000
1963 281 854, 440, 000

1962 203 371, 137,000
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UTILITIES BOARD OF THE CITY OF LAMAR

& .
IRRIGATION
. I Company
: . oot Rate
(Rate Title or Number) Code
APPLICABILITY: ' 442
Applicable throughout territory served. ‘
‘ - RATE
AVAILABILITY:
Available for irrigation pumping purposes of not less than 5 H.P.
RATE:
Firs. 50 KWH used per month per H.P. connected « D
Next 100 KWH used per month per H.P. connected .015
Ail additional KWH : : .0125
MINIMUM:

Minimum per season shall be $10.00 per H. P. connected.

At the option of the City, the minimum shall be payable in
advance and will be credited on ‘he monthly bills until usec up.

RULES AND REGULATIONS:
The unit of H. P. demand shall be based on manufacturer's
rating of the motor. If the motor name plzate is lost or
destroyed, the Electric Department reserves the right to
establish the H.P. rating by suitable tests. Service for
each meter installed shall be computed separ ately The
irrigation season’shall be from April 1 to April {.

Motors in excess of 5 H.P. must be 3 phase, 230 or
460 volts-60 cycles.
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PUBLIC SERVICE COMFANY OF COLCOR ADC

.

ELECTRIC RATES

s

Company Rate
IRRIGATION POWER SERVICE - Code

- SCHEDULE IP-1 Territory  Rate No.
Urban 18
: Fringe 41
AVAILABILITY . Rural 68
Available within the Boulder, Brighion, Denver, Fort
Collins. Idaho Springs. Leadville, and Sterling Divisicons of
the Company

@

S
APPLICABILITY RatE

Applica able only to servize for irrigation pu;-:—:zpin'z power
at the voltage and phase of Company's established second ary
distribution system. No applicable to standby, auxw.ary.
resale service

YEAKRLY RATE

First 104 Izm h used per year, per HF of billing demand, per kwh $.058
Next 200 kwh used pev year, per HP of billing demand, per kwh .034
<
Next 2C0 kwha used per year, per HP of billing demeand, per kwh .0235
All additionai kwh used per yzar, per kwh L0105
&

1. Irrigation Season {March { to November 15): .
2. Winter Season ‘u")'/Cll“?"E:'.(‘ 1 ;

The use of service o 1'7::*"
or stock watering purposes,
Season 13 perimitted provide
used only between the hours

©
b
=
L
<9
[ ]
o

GENERAL FARM POWER SER

For farm power service cth g

and stock watering, the rate and charges of the ap Jllcc.b‘ e sacon-
2 ¥ 1

E
ary powser rate or Ge

ate schadules shall
apply.

DETERMINATIO
The bill ling du. M‘.m.,
manufacturer's rating of the la_g st motor. acr 1less
horsepower. will be determined on the bazis of a pe:
the maximum connected motor load in herssoower a
4, Onemotor . . . . ... .. ... 10C%
b. Twomotors . . . .. ... ... 8%
c. Three or more metors . . ... 70%
M otors of less then one ne:‘**ﬁﬁc*—rer will net be counted in the
determinsation of the abovz percentages but their rating '-.«'rill be
a part of the total connectad horsenower,




l.‘\l‘(_:l'
FPUBLIC SERVICE COMPANY OF COIL.ORADO

: ' SCEEDULE 1P-1 Territory  Rate No,

Urbzan id
Fringe 41
Rural 63

RATE
YEARLY MIN{MUM
Per IIP of maximum billingdemand . . . . .. ... ... $5.30
(General Farm and Irrigation Power Service '
The monthly minimum charge of the applicable rate.)

PAYMENT ‘
Bills for electric service are due and pavable within
ten ({2) days from date of biil,

CONTRACT PERICD

All irrigation contracts under this rate will be for a yearly
period from March { to March 1, automatizally renewed fdr
like pericds unless terminated by written nstice,

o
RULES AND REGULATIONS
Service supp* ed under this schedule i
terms and conditions set forth in the Compan
Regulations on file with The Public Utilities Commissio
the State of Colorade and the fellowing special conditions:
{. In the event Cuatomer desi: 3en

Service through the irriga
the Winter Season, such service maay be obiained
under terms of the appli
Gegneral Form Service s
Company of such desire. Su
nidtically suspend the contract for Irrigation Power
Service for the period during which Gena2ral Farm
Power service is supplied. At the time when cus-
tomer advises Company that General Farm Power
service is no longer reguired, the contract for Irri-
gation Power service may be aut am,mcail" reinst 1 ed.
2, Bills for General Farm znd Irrigation Power service
during the Winter Season vwill be prorated for billing
periods less than & maonth, urale:—;s sarvice is digscon-
tinued and later resumed du '
Season.
3. If the Custemer desires to use service t
n iges but &t & gifferent

Winter Season on the same’prerm :
location then during the Irvigation Season, the Company

will, at the Customer's reguest 'md upon oayment of

the total cost thereof. move zzid transformer installa -

tion to the new location for the Wi lter Seagnn and re-
ns*ail the same for the Irrigation Seazon.



PUBLIC SERVICE COMPANY OF CCLORADO
SCHEDULE 1P-2 Territory Rate No
Urban : 13
Fringe 41

AVAILABILITY Rural 65
Available within the Grand Junction, Salida, and Szan
Luis Valley Divisions of the Company.

APPLICABILITY FaaL

Appl"‘ar‘lv only to service for irrigation pumping power
service at the voltage and phase of Company's established
secondary distribulion system. Mot applicable to standby,
auxiliary, or resgzle service,

YEARLY RATE :

First 100 kwh used per year, per H? of billing demanrd, per kwh $.053
Next 200 kwh used per year. per HP of billing demand, per kwh L0314
d

&

Next 200 kwh used par year. per H’r’" of billing demand, per kwn .023
Next 1900 xwh used per year. per HP of billing demand, per kwh .018
All addinonal kwih used per year, per kwh .0103
t. Irrigation Szason (March 1 to November 15):
2. Winter Season (November 15 {0 dlarch i)

i 1
The nse of service to irrigation purmps, for fire p
o ]

\ A
tion or siock watering purposes, during the aforesaid Winter
i J
Season is permitied provided that ¢ watering service is

g
used onlv between the nours of (6:00

CENERAL FARM POWER SERVICE
For Farm Power service other tnan irrigation. f{ire protec-
tion and stock watering, the rate and chargaes of the apglicable
secondary power rate or CGeneral Farm Service rate schedules
snall apply.

17 dem .1d w ~'Wh i 1o ~vcnt 'will be le<s than the
manufactuz'er':‘* rating of ithe largest motor nor lzgg than thres
horsepower, will be determined on the basig of & percenta
the maximum connaciad rnotor lozd in horsepower as fol

a. Onemotor . . . . . . . . .. 100%.
1

5. Twomotors . . . . . . . .. 80%
¢. Three or more instors . . . T0%

Motors of less than one horsepower will not be counied in the
dvs:termin wtion of the above per Lum. res but their rating
of the total connected horsepower.

-



PURLIC SERVIE COMPANY OF COLORADD

SCHEDULE IP-2 Territory N
lirban 10
Fringe ER

e : _ Hural - 58

YEARIY MINIMTM

D L e R R : ¢
Fer HY of wmiaximam billing demand $5. 3G
{Goneral Furm and Irvigation Powern survice '

!‘.. monthly inindimum chavge of the applicable rate .,

ive ara2 due and pavable within

g \,. va o yreet - -

-3 thig rate will bhe for a
RO, ooy i S aprnt A R e o AR - e - STt Ve
veariy reeiod feom Maoeh b to March 1. actoinsiicaliy re-

’.;-;,' sy r-in..':\ riotice

s R T e S -
Pl wt: (S pvie s galivh power matiey
ne Windare Season,; such seprvine
- P . : |
- BRIy
Y unger erms Of LA apoicable

- N e
0T BOLLe



Average annual diversions for each of 12 water districts located in

the study area are summarized below

Water District

Counties

10
11
12
13
14
15
16
17
18
19
66
67

%#Includes amount diverted for agricul

El Paso

Chaffee and Lake
Fremont

Custer

Pueblo and El Paso
Pueblo

Huerfano

Crowley and QOtero
Las Animas

Las Animas

ILa2s Apimas and Bacza

Bent, Prowers, Bacz
and Kiowa

Annual ditch and reservoir diversions

Period of

Record Considered

Average Annual
Diversion®lacre-feet)

1955-1964
1855-1964
1955-1964
1955-1964
1855-1964
1855-1964
1655-1964
1855-1964
1955-1964

1955-1564
Total

are given,

42,837
146,578
343,303

35, 349
234,518

23,426

17, 427
465,770

9,630

86, 623

1,521

171,354

| et e

1,578,334

sure, industry and municipzl use.
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Diversions - Water District 10 *
El Paso and Teller Counties

Ditch !Acres) Reservoir 'Acres)
8 c e b
1954 48651 712585) 3. 8 401 -
1963 49051 711515) 4 3 7007 -}
1962 59147 {11865) 4.9 5204:{ - ;
1961 . 83432 {12412} 5 1 3806 { - |
1960 49570 (11385} 4. 4 4555 1 - )
1859 37279 {10669} 3. 5 4973 { - !
1958 35404 111120)3 2 1268 { - |
1857 42594 (10491) 4.1 40117 -}
1856 21447 {10840} 2. 0 55 -}
1955 21785 110788; 2.0 647 -}
1954 23500 {10489} 2. 2 3758 ( - 5 4
1953 31476 [ 6225} 5. 1 4748 (5533) 0. 8
1952 25304 ;5580; 4.5 ° 8882 (5583} 1. 5
1951 22551 {21401} 1. 1 3847 /6598 0. 6
1950 '

Source of Data: Water Commissioner's annual Ditch and Reservoir

Report Nov. {1~ Oct. 31

(a) Ditch-No. of A.F. used by canal for season from natural stream
for all uses

(b) Reservoir-No. of A.F. of reservoir water carried during season
for all uses

(c) Irrigated acreage (ditch water)

(d) Irrigated acreage (reservoir water)
(e) Water use index'), g2~ c ( note: not per acve irrigation application rate)



Diversions - Water District 11
Chafize Lake and Saguache Counties

Diich {Acres) Reserveir [Acres;

1964 123796 {28525 4 9 108%10031.1
1263 132149 7287715 1 o7
1952 : 165307 (266107 6 2 0
1961 182341 (268042} 6 1 712 {1800} C. 4
1960 155965 {27083, 5 8 0 {
1858 129723 {24893 5 2 453 ¢ -
1958 152082 {26028) 5.8 34561 -~ )
1957 178988 (25615, 17 0O 0l
1958 123075 {23887, 5 4 685 { ~ !
1955 140344 {24042 5 & 1482 | -
1854 100816 1222264 5 0’ J
1953 165356 (30R1E) 5 4 820 ( -}
1952 190183 (377075 ) 8613217 =}
1951 161728 (37513 4 3 23037 1 -

328 0f -

1950 137410 (36604}

Diversicns - Water Distriet 12
Fremont, Tzller, El Pag>, Custer, Pueblo and Park Counties

1064 261815 118232} 18 8 10223 . -,
1963 352480 {18202) 15 6 10548 { - !
1962 355775 (22744) 153 6 27041 0 - )
1861 358322 122071] 16. 2 13043 | - .
1960 347025 (21299, 16. 3 14286 { -
1959 347425 21832, 15 2 15383 { -
1058 | 361450 121922) 16 & 159002 { - )
1957 332861 [209803) 15 9 9354 | - ;
1956 292951 (18€04) 15 & 2205 [ -}
1955 315929 [20030) 15 & 1148 [ - )
1954 227143 (13464) 16 © -e=1
1853 344422 11771 19 2 4955 1 -
1952 240193 1205827 11 7 ——- =
1851 340316 10187 17.7 ' 473 . - |
§ 6y £ 41 12O no: N

28V W 1,.'_‘_», A \iv,s‘ 8]



Diversions - Water District 13
Custer and Fremont Counties

Ditch [Acres) Reservoir [Acres,
1964 30341 (35194) 0. 9 ———={=)
1963 “ 8428 {6016y 1.8 4092 { - )
1962 33917 {19208} 1.8 9391 - )
1961 46938 (19870} 2. 4 565 - )
1960 40729 (19808) 2. 1 14673 | - )
1585 31272 719370: 1.6 16749 | - }
1958 36957 (15928} 1.9 9601 ! - )
1957 72475 (21268 3, 4 7025 { - )
1956 18355 {16527) 1. 1 | 725 | - )
1955 33080 /18924) 1.8 1520 7 -}
1854 16658 { 9800} 1.7 ———— =)
1953 32963 {2376 1. 4 5859 { - )
1952 50123 (24661, 2.0 9708 { - )
1951 19343 (13645) 1.5 ———{=)
1950 7803 { 8397} 0.9 ————f-)

Diversions - Waier District 14
Teller, Pueble, Fremoni and E1 Paso Counties

1984 207788 {83225) 2.5 250 :275) 0.9
1963 138019 (83640) 1.7
1962 201927 {1100602. 7
1951 211905 {108585:2. 0
1960 245269 [127823]1. 9
1959 198541 {104178)1. 9
1958 313155 [105772!3. 0
1957 354657 {104382)3. 4
1956 175191 (10552401, 7
1855 207706 {108374)1.9
1954 142352 {106881431. 3
1953 231337 [107275)2. 2
1952 2506868 {10803172. 3
1951 269927 {107078:2. 5

1850 104203 [106403)1. 8 750 {270) 2. 8



1664

1563

1862
1961
1860

1958

1958
1857
1956
1855
1954
1955
1952
1851
1850

1964
1963

1262
1961
1860
1959
1958
1957
1956
1855
1954
1853
18562
1951
1950

55

Diversions - Water District 15
Pueblo, Custer and Huerfano Counties

Ditch (Acres): - Reservoir [Acres)

21733 {4250} 5. 1

9723{261533.7¥

13305\u66Q}5 0
23947 (5377) 4.5
55797 (3628) 1.6
16778 (5470 3, 1
14036 15852) 2. 4
15638 (3367) 4.6
7796 {3840} 2.0

* Diversions - Water Dz.,trzc*‘ 16 .
Husrfane and Dueb o Counties
38392 {21435 1.8

23651 13372} 1.8

1375 {1435) 1.0
2730 {1810} 1.5
2130 {2215) 1.0
5315 {10085) 0.5
7335 (386C) 1.9
2462 {1510) 1.5
17629 {54315) 0. 3
73190 (50847) 1. 4
31372 {56403} C. 6
62566 (41021} 1.5
76309 (400517 L. 9
26894 {39910 0. 7
18632 {47549) 0. 4

2151 {1270} 1,7
1540 { 975} 1.6

12569 [7895) 1.6

1613 (1915} 0.8
5346 (7700) 0.7

8009 {11125)0. 7
10550 /9725) 1, 1



1964
1863

1982
1961
1960
195¢
1958
1857
1956
1855
1954
1953
1952
1851
1850

1864
1963

1962
1961
1980
1959
1958
1957
1956
1855
1654
1253
1952
1951

Diversions - Water District 17

Crowley, El Paso,'Lincoln, Huerfano, Pueblo, Las Animas,

Otern, Kiowa and Bent
Ditch {(Acres)
300778{}57115}1¢9

328520 (1542300 2. 1

-602210 {154775) 3. 9
525918 (155700) 3. 4
421136 [157227) 2.7
410432 1154591) 2. 7
578942 [158211) 3. 7
831839 {158161; 5. 3
323586 (157901} 2. 1
334240 (158231} 2. 1
264960 [158491) 1.7
397462 (252852) 1. 6
503493 (250452} 2. 0
461769 {251552) 1. 8
461243 (250655) 1. 8

Diverzions - Water District 18
Las Animas County
5656 (3455) 1.6

1206;10253102

6880 {4875) 1,4
15784 {4580) 3. 2
. 9186.14805) 1, 9
10124 4805) 2. 1
14165 [4755) 3. 0
18069 [5580) 3. 2

1195 {1535} C. 8
14535 16425) 2. 3

1056 965) 1.1

2970 13950 0 8
11011 {695¢) 1. 6
eeu== {2570}

Reservoir {Acres)

4836 ¢ - ).
229767 - )
8757 { - )
9114 { - )
270714 - )
47943 { - )
1637 1 - )
0{-)
738%7 { - )
086 { - )
1460 { - )
0{-)
18823 ¢{ - }
28044 { - )
640 { - )
(-7
o 1824{ ~)

1122 (400} 2. 8

0f )

279 (300} 0.8
1452 {300) 4. 8
1569 [300) 5. 2
1122 1 - )
1828 ¢660) 2. 8

422 (600) 0. 7

01 }
0f y
818 {200) 4.1



1964

1363

1962
1861
1560
1956
1858
1957

1956 ,
1955

1954
1853
1852
1951

1850

1864
1263

1262
1861
18580
1858
1958
1957
1956
1855
1854
1853
7952
1851

.b?

Diversions ~ Water District 19
Las Anirozs County

Diich "Acres)
55372 {21014} 2.

383101 70892) §.

80374 {26306; 3,
150874 {29960 5.
~'97036 (18025} 5.

76057 {2254i) 3.
111662 {32783) 3.
114739 {31953 3

53110 {20081} 2.

88663 (23761) 3.

61077 125407) 2.
69730 {11213} 6.
: {10336}
{10336}
(11403}

Diversicns - Water District 48

4
0
0
1
3
4
5

6
1
3
2

Reservoir [Acras}

11698 { 860) 2, 0
6611 [1973) 3. 4

5083 { 593) 8.6
18799 {8154 1.2
2234 (25151 0. ¢
6897 {2300 3. 0
13195 {26865} 5. 0
13460 {2160} 6 2
8691 {1550} 4. 1
17965 (1250014, 4

5500 {1080} 5. 1
26101 240) 2.8

Linceln, Xit Carson and Cheyenne Counties

- 5311'{1776} 3. 0
5507 (1816} 2. 9

5722 [1936) 2. &
4949 [2140) 2. 3
4904 12196) 2. 3
2568 (1240 2. 1
3060 {1550} 2. G
3114{2245% 1.4~
5634 [1730; 3. 2
8240 {2985 2. 8
9117 {1450} 6. 3
8085 {2760) 2. &
8838 12310; 3.0
6806 (4780 1.

B

2580 {1000' 2. 7(Bonny Dam)
0f( !
DRSS
4254 {1335 3.3
820 (1335} 0. 8
689 (1410; 0.8
149 { 800 0.2
3561 (12502 38
2546 { 765) 3.3
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Diversions - Water District 66
Las Animas and Baca Counties

Ditch {Acres) Reservoir Acres)

1964 1958 (293} 6. 6
1963 1530 (490" 3.1
1962 1815 {465 3.9
1961 1153 (433) 2.7
1860 1054 (590 1.8
1959 1704 {721) 2. 4
19858 1873 {575, 3: 3
1857 1916 {560) 3. 4
1956 1373 (440) 3. 1
1955 841 {2845 2. ¢
1954 802 {365) 2.2
1983 680 (230G} 3.0
1952 411 (180} 2.3
1851

1950

Diversions - Water District 87

El Paso, Elbert, Lincoln, Cheyenne, Kiowa, Bent, Prowers,
Baca, Las Animas, Kit Carson Counties

1964 69430 (53593 1 28152 (68127} 0. 4
.1963 117354 735021, 6 35871 [103621°0. 3
1062 177800 [70024)2. 5 91133 /1002540 ¢
1861 176816 {68432)2. 6 46975 {10024710. 5
1960 131581 7688431 7 90261 [108006°0. §
1959 237503 {62623)3. 4 278617 (100542 2. 8
1958 225702 [72395)3. 1 » 217207 (675015 3. 2
1957 216698 (71852)3. 0 259585 (67796) 3. 8
1956 139657 {70033)2. 0 01033 [66652° 1.4
1655 220581 {71481}3, 1 276038 (66374} 4. 2
1954 113615 [71007)1. 8 06354 - )

1953 168368 (10577031, 6 11044 /- )

1952 205838 (882702, 3 143528 | - )

1951 213739 (7261212 9 2097385 | - }*

1650 (715555 227289 [ - )
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The total of the average irrigated acreage (2) in each of the
water districts iisted above amounted to about 453, JJJ acres. Per
acre water application data for agricuiture from natural streams
during the 1863 water year* are listed beiow:

Headgate Diversinn Irrigated Headgate Duty
for Agricuiture (1963) Acreage (1963) (acre feet per acre)

Water District (acre-feet) (acres) (1963)
1y 31.179 11, 515 2.7
11 125, 794 25,771 4.9
12 119, 133 13, 3J2 6.5
13 9, 428 6, )i6 1.6
14 £39, 390 83, 649 1.6
i5 4,894 2,615 1.9
15 29, 321 13, 372 1.5
17 325, 228 154, 230 2.1
18 1, 296 1, 325 1.2
19 34, 362 7, )99 4.8
66 1,532 49) 3.1
67 116,764 73, 6J2 1.6
919, 929 397,677 2.3

(a) 1955-1964

% November { - October i
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Industry

One of the principal water using in d tries ‘n the Arkansas Vallev
is the Loiorado Fuel zud lron Plant ar Puebio. The "American iron and
Steel ‘astitute'’ reports that sn averag of 45 033 gallong of water ay
requirad per ton of finished produrct | many types of producis), Re-use
is & necessity in water short areas and/or where ecocnomins warrant
Colorado Fuel and {ron Corporation .::'egm*ted.!y returns 35 percent of the
diverted waler supply back io the 2tiream

Sugar beet processing plants, caaning factories, =oft driok manu-
facturing miscellen=ecus light manufar-urmg and railroads are other indue-
tries in the study aresa that use relatively large quantities of water, Kstimated
ground-water pumpage {rom irdusirial & cails ie given on page 31

Municipai z0d Doraestic

A 4t ada D T R W s e TR

~

Murnicipal water supply and sewage facilities are desnribed in Lxnibitz
A and B respectively. These data were ohtained [rom the files of the Colorado
Department of Public Heaith Deaver Colorado, A more concise summary
is presented in Exhibit . Estimated ground-watsr pumpage for 1864 is
given in the table on page 31,

Sore ol the la",'ﬁr mLmL-’,'u. tities were visited and more compliets
water use and sewage data obiaired (Appendices M Q P, @ R S zand T}
The following section presents 2 brisf resume of water and sewage dais o
selected cities in the study area: Colorado Springs. Pueblo, Leadville
Buena Vista Sali da ‘S~Ah'1ty Widefield Emt;‘.:'&"_ Fouptain, Rocky Ford
La Junta, Lamar, Las Animas, Trinidad, and Walseaburg

Colorado Springs: The ity rec F“'VC.:; water supﬁly -.rf"om The Pikes
Peak watershed, The Elue River ley and wells in
the Blark Squirrel \.7a.!}ey Fufum add'ff‘mwi *"upp. ies v come from the

Colorado Spirings is 120% metered and encourages only low-water
use industry in the area Per capita use during 1853 was about 200 gellons
per day. A schedule of water charges is shown

Colorado Springs has initiated a re-use program. Treated sewage
water is used for irrigation use in city parks, etr,
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City of Coinrade Springs

Dept of Public Thilities

S e SO o, O R A1 A S A D b o oV e i P P o T

- -

An Orcdinancs amendl 1g =<-u:ic==1 2-38 of Article 8, Chapter 11 of the Cnde of
Coloradiz Springs, i ¢ pertaining to the Charges for Waler

- e - i - = -

2-38 ~~ CHARGE FOR WATER

‘The monihily charge for waier shall be as follows:

RATE 1 - Urban mﬂ*z.w'*thi f Coloyado Springs)
Generel residential znd commereis) zervize.
PFirst 500 cubic feer or ¥=:,~ vff-'r:v per month . . . . ol T
All use in excess of H0C cubic maenth
per 100 cubic feet .24

o
[
W

o

RATE 2 = Suburharn, Fringe Tersliory { Lying immediatel;
to and 2uiside the ) :
General resideniial

First 500 cubie feet or E 3,90
All use in eicess of 500 ¢ ney moath
per iU enbic feet . . . .. .h M ey P T 3¢
RATE 3 = Small Manufacturi i
ixdusirial end ;cﬂ:c«-:r-:‘ 3
on coriract for n
First 2. 0090 ¢cuaie feat o & 59
All usz in suoess of 8,0
per il cuble feet . . . o ol oS e L P kD
RATE . La rge Tndustrial and Insiitution Service. {Applicable 4o indusirial and

indusirial and mztxiu‘- orial usa, irz-r':}*.'-“l‘i*xfr :rmh
available on contract for not less £

Aot
-

For all waler used during the menths ¢f O er ali
waier usad m’.*:g s monthg of Apeil '.f:z.
ave! uge October throu :
Foi all water vsed

of the :
fect par .

Minimx‘; ) (.!1.;, rge

of Apeil fhcough
tober thraugh Ma

RATE § - Vater for Cocling

I . N e RS T BT T et I
A suraeh: nrge ~f 40 CO Der ton year ‘f cyrvane conditionz on 802100, 1. §

ary esiablishoenis. and



RATE 3 - Water for Cocling. (continued)
Main extensions necessary {or service under this rate shall be at the
consumer's expense and service shall be limited to available
distribution line capacities as determined by the Department,
Tuc rates and charges in this Ordinance provided and set forth
shall b¢ cffcotive with the meter readings for the Month of April, 1657,
based upon water uses indicated by said April 1837 meter readings
. Service under these rates i« to be given only in accorv-ace wih
the provizions of Ordivance 15335, paszad on July 13, 1237,

Charges for water billed by the Public Urilities Dopartment,
Division of WWater and Water Worlks, for a monthly pericd or a fraction
thereof shall be due and payable at the office of the Public Utilities of the
City of Colorado Springs before the 15th day after cuch billing,

Approved by Ccelcrads “Springs City Council
Effective April, 1257



Pueblo: The city obtains water supply from the Arkansas River.
The former District No. 1 (northside waterworks) anu Disirict No. 2
(southside waterworks) have been combined to form the Consolidated water
woxrks. The system presenily servzas about 100, 3002 population, Per cepita
water consumption for the period 1044-1952 averaged 340 and 400 gallons
per day for Distriet No. ! and District No. 2 respectively, 1960 and 1864 per
capita water consumption were about 236 and 207 respeciively, The marked
reduction in water consumption is due in part to incrsased metering,

Puseblo has a combined sewer system (storm sewer and domestic
sewer), Sewage is treated before being discharged into the Arkansas River.
Sewage pumping records are listed:

Leadville: The city obtains water supply from Biy Evans Reservoir,
Mountain Lake No, 1 and 2, Iowa Gulch, and Canterbury Tunnel; and is in
the process of drilling 2 wells in the Arkansas River alluvium, Average
daily consumption is about i, §5C, 000 gallens and 2, 000, 000 gallons for
the winter anu summer months respectively, The system serves about
7000 population {1550 taps). There are a2bout 350 house meters and about
100 commercial meters., A $7.00 minimum meter rate per month and a2
$192. 75 minimum house rate per 3 months are current rates.: Most homes
are sewered. '

Buena Vista: The city obiains water supply from Cottonwood Creek
and infiltration galleries near Cottonwood Creek. The city has experienced
a sudden increase in population during the 1850-1960 period. Present
population is estimated to be around 2000.

Salida: Water use and sewage flow esiimates were obtained from
Mr. R.J. Brazil, Water Superintendent:

L4

Water Use -
Nov., Dec., Jan., Feb. and Mar, + 1,000, C0Q gallons per day
Apr., May, Sept., and Oct. - + 2,500, 000 gallons per day
June, July, and Aug. + 5, 000, 000 gallons per day
Sewage

(mechanical plant including primary and secondary treatment)

winter + 850, 000 gallons per day

summer + 9850, 000 gallens per day



1955
L1k, 250
(13,363)

374,210
(13,365)

k01,420
(12,949)

381,650
(12,722)

449,660
(14, 505)

488,030
(16,268)
561,070
(18,099)

589,320
(19,010)

617,570
(20,586)

598,770
(19,315)

592,400
(19,747)

650,870

. (20,996)

PUEBLO, COLORADO - SEWAGE PUMPING RECORDS

1956
623,270
(20,105)

353,360
(12,185)

383,270
(12,364)

385,670
(12,856)
450, 500
(14,532)
Lok ,980
(16,499)
541,190
(17,L458)
561,610
(18,116)
583,840
(19,461)
585, 460
(18,886)
493,000
(16,433)
528,630
(17,052)

THOUSANDS OF GALLONS TREATED

1957

455,050
(14,680)
432,790
(15,457)
485,398
(15,658)
469,980
(15,666)
576,445
(18,595)
622,050
(20,735)
64k, 738
(20,798)
676,358
(21,818)
587,670
(19,589)

538,191
(17,361)
487,860
(16,262)

480,810
(15,150)

1958

hﬁ2,97o
(14,289)

426,390

(15,228) .

471,770
(15,218)

428,500
(14,283)
506, 260
(16,331)

517,810
(17,260)

545,570
(17,599)

553,940
(17,869)

539,430
(17,961)

542,490
(17,500)

k99,740

(16,658)

546,850
(17,640)

1959

545,770
(17,605)

550,870
(19,674)

417,974
342,521
(11,%17)
375,71C
(12,149"
384,230
(12,802)
375,729
(12,120)
345,60k
(11,155)
352, 564
(11,752)
123,826
(13,€33)
413,359
(13,779)

429,710
(13,662)

1960
419,235
(13, 52k)

393,374
(13,565)

411,941
(13,288)

375,701
(12,523)

423,762
(13,670)

423,157
(1%,105)

514,523
(16,607)

502,891
(16,222)

k52,554
(15,085)

52,654
(14,602)

k23,273

(1%,109)

462,761
(14,928)

1061
460,767
(14,863)

k14,550
(14,805)

k59,065
(1%,809)

L3E,831
(14, 628)

k59,259
(14,815)

511,655
(17,055)
521,959
(16,837)
558,775
(18,025)
504,483
(1£,€16)
517,527
(16,694)
LE3,067
(15,436)

472,959
(15,257)

1962
sh2, 286
(17,493)
L4o, 860
(15,745)

501,415
(16,175)

- 483,999

(16,133)

505, Thk
(16,314)

497,41k
(16,580)

545,07k
(17,583)

529,308
(17,074)
Lek skl
(15,485)

456,966
(14, 741)

k50,815
(15,027)
460,190
(14,845)

1963

497,546
- (16,050)

443 508
(15,8L0)
480,655
(15,505)
458,241
(15,275)
LT71,61k
(15,213)
458,221
(15,274)
L85, TT4
(15,670)
508,384
(16,399)
Lok, 506
(16,484)
481,124
{15,520)
430,420
(14,347)

k53,162
(1%,618)

TOTAL 5,400,510 6,119,220 5,984,780 6,457,376 6,021,7“0 k,963,967 5,256,166 5,782,897 5,878,612 5,663,155

1954
JAN. 429,580
(13,857)
FEB. 400,920
(14,319)
MAR. 436,260
(14,084)
APR. 435,510
(1%,517)
MAY 45k 290
(14,645)
JUN. 476,830
(15,89%)
JUL. 537,750
(17,347)
AUG. T 476,210
(15,361)
SEP. 461,660
(15,389)
OCT. 453,410
(1k4,626)
NOV. 423,550
(14,118)
DEC. 41k, sko
(13,372)
MONTHLY
AVERAGE 450,043
DAILY
AVERAGE 14,794

209,935

16,765

498,732

16,352

536,115

17,691

501,812

16,498

’415,661‘

13,600

438,014

1k ,361

481,908

15,844

489,884

16,106

471,930

15,515
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Security. The city has a total of 12 wells, 10 of which were in use as
of February 1985 Security pays $40.00 per acre foot and $52. 00 per acre
foot for water {rom the "Spraul Wells'" and ""Clear Springs Wells' respea-
‘tively. Io addition the city bears the pumping costs. Security paid Widefield
$40, 00 per acre foot for water during a water shortage in 1964, An estimated
population of 11 352 {4.4 persons per iap) was being served in January 1965

Water rates anu poliry are lisiad:

Widefield Estates: The city went on meters January 1963. FPrior to
that date, excessive water use was quite common. One family was reported
to have used about 300 300 gallons during one month

A flat rate of $3 50 per month is churged for use up to 13 309 galions;
use over 1J 002 gallons per month is $3 35 per 10320 gallons.

Fountain: The estimated population served in 1964 was 2500; tuere
were 452 water meters 59, 517 078 gallons and 65 172, 464 gallons were
used during 1963 and 1964 respectively,

Residential rate.  $7. 00 minimum per meter .
$£0. 30 per 1000 galions over 7000 gallons

Commercial rate: $7. 30 minimum per meter
$3 30 per 1002 gallons over 14 000 gallons

Double rate outside city limits

Rocky Ford: Total water supply has been metered since January 1564,
(Before January 1964 swimming pool park watering golf course and high
schoo! - built in 1983 and possibly others were not metered ) 1670 taps in
use as of 10-14-54 include light industiry such as sugar factory, frozen
food processing plant wonl processing planl, meat packing plant, concrete
plant, soft drink bottling co. = and 5 schocls - use patterns for thesz various
units arc available in terins of monthly galloragesfrom ledger sheeis in
city office

La Junta: Water taps in service during 1963

Residential 2327
Comrmercial _ 208
Total 2533

1963 population within city limits - 8500



38 Main Straer 392-2475
SECURITY, COLORADRO

£z

1) All bi'llings are payable 'n advance, eliminating-the need for service deposits
To keep billing costs to a minimum, billings are prepared and mailed on a calzndar
quarter tasis. Payment is due in full within 30 days after the billing date. A Late
Charge of 32.00 is assessed against all accounts unpaid 30 days after the quarterly
billing date. Further delinquency car resuk in discontinuance of water service. Wa
realize the 32.00 charge may sceim excaszive, Heowever, the added experse in pro-
cessing these delinquent accourts substantiates this charge and places the financial
burden on those resconsible.

2V AN charges fer services are against the propesty itself, and the owner of the
property is respersible for the errangements {or payment of these charges. It i3, there-
fore, very important rhat each new occupant sign fo: service in crder to maksz cur
records accurate. When transfar of service is made, bocauze of sals or rental it is
important for the seller and buver or laadlesd and terani, at the time of the sale
or rental transaction, to prorale h:’tween theriselves, any charges already paid or un-
paid chaiges. We cannot overemphasize the impertance that we ztiach to this polizy,

sirce deviation from it resuits in unnecessary costs.

3} Beginaiag Zu?,v 1, 1963 our rates are as follows:

Water: 3 menths & $3.30 per montH o oo s s $10.50
Sewer: 3 months @ S1.25 per MOBtH e i - oo e 34D

3

Construction Account: 3 months @ $1.25 per month. .. 3.75

Your total quarterly biling amounts 0. 318,00

'
b

The "Cons:ruction Account” charge i5 for the purpoese of paying for construction
S | ¥

costs of beinging warer frem Clear Springs Ranch into our lines. This charge is a tem-

porary ore and will be moved wheu such construction s paid iv full,
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L.amar. The city obtains water supply from 10 wells in the Clay
Creek collection unit. 8 wells in *he north collection unit, and from the
Clay Creek infiltration gellery 'I‘h== raporied capacity of the well systems
is 7, 2 million gallon per day; the reported capacity of the infiltration gallery
is 300-400 galloas per minute

L.a Animas: Four shallow wells are repoirted to produce sbhout 2470
gallens per minute Pumpage data are includeds

Trinidad: The city obtains water supply from the Purgatoire River
and stores in North Lake and Monumzant Lake abcut 38 miles west of the city.
In 1984 2pproximately 12 50) population was served (3700 meters). Daily
maximum water demzands in the summer approach 8 200, v00 gallons
(& 660 gallons per day per capite). Water restrictions are imposed every
yecr

1962 and 1°£’~ monthly use data are included: Rate schedules are shown.

Total Used

1963 1964
Jan 78, 362 444 76, 725 411
Feb 57. 966 501 75. 199 355
Mar 65,6 871, 948 77,145 974
Apr 112 428 040 94 330 1392
May 86,851, C81 140 062 982
Jurne 98 152, 583 120,832 475
July 102 158, 000 133, 052, 318
Aug | 105,052, 948 124 123, 968
Sept £2.508.876 87T. 1 5. 4LE
Oct 92 656 78t 100 132,832
Nov 76, 101, 272 73,679, 138
Dec 73,838 566 76, 242, 9635
1, 057, 358, 050 gal, 1,188,617, 211 gzal.
3244 9 A F 3847 7 A F

Residentizl Fizt FEate

Residences ~ 11 rooms - per yesv $1

3 4,00
Earh additional 'com over & ~ perr yeai 2.90

Bath or showe: - per year 6.60

Water closet ~ per year 6 60
Additional bath ov shower - per year 4 00 ‘
Lawn sprinkhing - per year Z. 20

Par 100C on Fi par year

Laurdiy or hasoement <« per vesv 2,20
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City of Las Animas Pumpage (Valley-Fill Aquifex)

Estimated Consumption

1953 - 521,972,500 gallons
1954 - 521,972, 5G9
1955 - 695, 972,530
1956 - 714,862,330
1957 - 765, 923, 540

1961 - July 41,498, 700

Aug, 31, 585, 8410
Sept, 25, 286, 700
Cct. 19, 388, 60)
Nov, 1), 431, 602
Dec. 10, 939, 102
1962 - Jan. 10, 875, 432
Feb. 13, 055, 500
Mar, 15, 698, 300
Apr. 26,404, 703
May 34, 816, 892
1963 - Apr, 34,402 530
Msy 43, 958, 930
June 50, 124, 000
July 49789, 730
Aung. 12 593,800
Sept. 29,777,990
Oct. 30, 126, 700
Nov. S, 246, 200%
Dec. 11, 556, 09
1864 - Jan. t1,872, 00
Feb. 13,755,200

Mar, 16 893 100
TOTAL 341, 235, 90) gallons

a
-

Meter nnt in operation part of the moath of November, 1883
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City of Trinidad, Trinidad, Colo.

W-2 Rate . - W-3 Rate
Meter Minimum Minimum Minimuia Miniiaum
Size Charge Water Quantity Caarge W ater Cuantity
9/3 inch 2,00 668 cu. ft, 3.50 799 cu. £,
3/4 " 2.59 gz - "o 4.0 gn'" "
{ " 3.90 ' L oJ " " 5. )0 1,000" "
1-1,/4 " 4,00 1,417 " " _ 7.00 1.500" "
i-1,2 " 5. 20 1,833 " " | 9.9 2.000" "
2 " 8.00 3,083 " " 14,00 3, 250" "
3 " 15. 3 §.333 % » 25,00 6,333" "
4 . 25,00 11,839 " " 45,00 13,200 "
6 i 53.09 31,167 " " 85, O¢ 32,000" "
8 " 85.00 60 333 " " 145, 0C 62,000 " "

W-2 Commercis! Meterea dste - Usban

Applicability - Applicable for water service within the corporate limits of the City
of Trinidad to commereial, industrial and mu!ti-family uses and optional to single
or two family uses. ’

First 1, 000 cubic feet of water used per month, per 100 cubic f2at  §..30

Next 4, 000 cubic feet of water used per month, per 100 cubic feei .. 24
Next 10, 000 cubic feet of water used per month, pe: 100 cubic feet o s 38
Additional cubic feet of water used per month, per 100 cubie feet .12

W-3 Metered Raie = Rural

Applicability - Appliceble for water service outside the corporate limits of the City
of Trinidad to all residential, commerecial and industrial uses,

First 1, 000 cubic feet of water used per month, per 100 cubic feet $..50
Next 4, 000 cubic fzet of water used per month, per 100 cubic feet .40
Next 10, 000 cubic feet of water used per month, per 100 cubie feet .. 30
Additional cubic feet of water used per month, per 10C cubic {eet .. 20

Residential Flat Rate

Residences - 1-4 room per year $14, 00
Each additional room over 4 M 2.00
Bath or shower 8 -6.60
Water closet - 6.60
Additional bath o» shower " 4,00
Lawn sprinkling per 1000 sq, fi, " 2,20

Laundry or tasement " 2,20
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T Walseaburg: _The city obiains waler supply from the Cucharas River.
The system serves aa estimated 8300 population {1733
wa*er accor wmts)( 240 meters see located on businzss

; _establishments only., ‘A ater policy and rates ave shown

WATER METER RATES
1/4" METER e

MIN, 7, J3) fialleas - 3,52
Next 18, ¥ - " 2, 30¢ ' J 4. :
Next 25,300 @, 29 5,00
All over 53, 929 Y B,15

Outside City Limits ~ plus 25 per cen

3/4" METER

t

- MIN.

Mext - i
Next 2
All ower §9, 000
Outside City Limits - pb.‘ 25 per c'e“x'

JJJ Callons . . il + 2 : 4,50
0d) i @,30 - 4,80 ‘
003 ! 3,20 5,006

Vel yay

o _._;:) _eo

1" METER
MIN, 19, 30) Gallons 5. 00
Next 15,000 " 2,30 4,50 -

, L] P y
Next- 25, 002 @. 20 .00
All oves £0, 290 L @, 4
Crataide | Limits - plus ceni g
Jv:—:-' LY O s . ?\' —V‘

To 10, 200 Galions $1.C0

13, 000 to 25, 900 1.50
Over 23, 2G5 2.00

5 S ((7 15 =S = -

- 3.90

13.90

9.39

.14, 30
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Domestic rar capita waier consumption in selected cities in the study

area varies from about! 75 gallons per day to 350 gallons per day.

City
Colorado Springs
Security, Colo.
Pueblo, Colo.
Fountain, Colo.
Rocky Ford
La Junta

Spring:ield

- Las Animas

Lamar
Leadyville

Trinidad

Jan.

Oct

Jan.
Feb.
Oct,_

Jan.

Apr

Jan,

Peri@d

R

.1963
1964-Dec. 1964
1963-Sept. 1964
1964-Dec. 1964
1964 -Sept. 1.
'963-Sep:., 1964
1963-Dec. 1963
1963-Mar. 1964
1963-Dec. 1963
1964

1954 (summer)

1964

Per Capita Consumption
(gallons per day psr capita)

200
206
207
76
290
348
203
275
210
236
286
261
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Phreatophytes

A phreatophyte has been definad by the Task Force of the Pareatophyte

Subcommittee of the Pacifle Southwest Inter~Agency Commiitee 25 'a plant
that habitually obtzins its water supply from the zone of saturation, either
directly or through the capillary fringe'. The water use by these plants is
generally considered as non-beneficial consumptive use. In the Arkansas
Valley area these plants include cottonwood, salf cedar, willows, reeds,
cattails, salt grass and weeds. In a study by Bittinger and Stringham in 1862
approximately 3560 acres of phreatophyies wezre found to be growing in the
bottomland area of the Arkansas River Valley between La Junta and Lias Animas
and consuming an estimated 15, 000 acre-feat of water annually. The study
further indicated that the growth in the study area had been increasing a2bout 50
acres per year during the pericd 1936-1957, Extension of estimates firom the
study area indicates that zpproximataly 68, 000 aere-feet of water annuslly are
being consumed by the phreatophytes adjacent to the’ main stem of the Arkansas
River between Pucblo and the Colorado-Ifansas State Line. It should be noted
that additional phreatophyte growths also exist in several tributary area of the
valley. Phreatephyte menagement is receiving considerable attention in many
areas of the waier-short west, A glossary of terms pertaining to phreatophytes
as developed by the Phreatophyte Subcommitiee PSIAC is given in Appendix U,

|
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Oiher Water 5

Recreation, fish and game hzbitat, and pelluiion abatement are justifiable
uses of water and sre contiruing to reczive more 2nd more prestige in Water
Resocurce management plans, I'x the semi-arid climaie of the Arkansas Valley
Regional study arez; the scarciiy of availzble water qu‘*»ply and surface water
storage facililies requires that the above water uses e integrated with irri-
getion, rounicipal, 2nd industrial water uses. .

"America's pleasure boat fleet has nearly tripled in the last 10 years
and there is now i pleasure boat in use for every 24 Americans, "

Fishing and duck and goose bunting are becoming important economic
assets in the smdy area,

In some areas of the studj area, unireated muricipal sewage is being
discharged directly into natural water courses. Add‘tm al supplies of gocd
quality water ore needad to dilute the flows to acceptable quality levals
for downstream users. In spite of advanced technology and the ability to
return sewage plant effluent to near puve conditions, economics will
probably dictate that scme vse of water sunply for pollution abatement in

natureal waier courses will be necessary., The old cenvizticn that all
natural sireams should be full of pm sparkling water at all times will
succumb to the cxistence of a moedern riravian poou? ation, ‘
TRENDS

Water Supply

s S S,

for the Arkansas Valley Regional study area is
oktained from preai stream flow, zr“ouna water, and trans-
mountain diversicns. reci t 1e oviginal source of the

total water supply, trends of beoth surfecs and gro‘.mdﬁve.twr supplies are
related either divectly cily to "wet” and "dry' periods. From the
standpoint of z long tin 1 and assuming that an average precipitation
value iz establishzd for the basin, increase or decraase in water unply at a
certain locsiion depends upo ti

[y

change in consumptive use, and/or change in location of use,

The waier suppl
pi
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Average Annual Discharge at Selected Gaging Siations is given below:

Average Aunnual

Station Period of Record Discharge (acre-feet)

Arkansas River at 1¢10-1963 254,800
Granite, Colorado

Arkansas River 2t 1898-4899, 1901-1903, 450, 300
Salida; Colorado 1909-£933

Arkansas River at £888-1963 520,500

Canon City, Colo, |

Arkansas River neaxr  1886-87, 1894-1983 515,500
Pueblo, Colorado

Arkansas River near 1913-4963 50i,700
Nepesta, Colorado

Avkansas River at 1912-4863 : 186,100
La Junta, Colorado

Arkansas River at 1939-1963 167,200
Las Animag, Colorado :

Arkansas River below  1938-1083 250,500
John Martin Reservoir
Coloradio '

Arkansas River at $1913-4855, 1959-1963 168,700
Lamar, Colerado

Arkansas River near 19501263 129,600
Coolidge, Kansas

Fountain Cresk near 1958-1983 7,890
‘Colorado Springs, Colo.

Fountain Creek at §1922-4£¢5, 1840-1963 36,780
Pueblo; Colorado

Huerfano River at 1523-1953 23,820

Manzanares Crossing,
near Redwing, Colo.

Huerfano River bzlow 19294963 28,160
Huerfano Valley Dam,
Near Undercliffe, Colo.



Station

Cucharas River at
Boyd Ranch near
LaVeta, Colo,

Apishapa River near
Fowler, Colo.

Purgatoire River at
Trinidad, Colo.

Purgatoire River near
Hoehne, Colo,

Purgatoire River near
Alfalfa, Colo.

Purgatoire River at

Nine Mile Dam, near

Purgatoire River necar
Las Animas, Colo,

Grape Creek Near
Westclifife, Colo.

77

Period of Re«zcr«g

— e

1934-9583

1922-1925, 1939-1963

§1895-1899, 1907-£808,
1009-2912, 1915-1980,
1962-1963

19541963
1905-1907, 1924-£828,

1954163

i924-1963

1922-193], 1948-1963

£924-1981, 1962-19833

Average Annual
Discliarge {acre feet)

18,100

25,700

64,720

20, 340
40,400
73, 840
97,010

22,950



Trans- l\’IOL“ n Divarais;

T e e e

Trans-Mountain
Diversion

Hgogier Pags Tunael
at Hoosiexr Pass,
Colo.

Freomont Pags Diich
2t Freracnt Pags,
Colo.

Columahine Ditch neax
Fremont Passg,
Colo.

Ewing Diich at
Tennessee Pass,
Colo.

Wurtz Ditch near
Tennzgsee Pass,
Colorado

Twin Lakes Tuoae
Near Twin Lad.cu».
- Colo.

Busk-Ivanhce Tunznel
near Malta, Colo,

Lavkgpur Ditch a
Marshall Pags
Colo,

Cwner

City of Colorado
Springs

Amearican Metal,
Climax

City of Puzblo
City of Pusblo
City of Puablo

Twin Lakes Rease
voir G.t?.d Coanal C
Ordaway

Highline Car
Rocky Ford

Catlin Canal
Manzanola

] Co.

Period
of Re cozrd

19511963

1928-£983

1830-4963

$607-1063

1033-4963

1934-

1663

£1824-4963

1034-19583

Average Annual
Flow {acre -feet)

7,020

530

1,020

1,240

2,080

33,830

4,440

i30

e e

52, 240
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New trans-mountain diversion projects will increase the water supply
to the aren; increassad uuuzzatlon of ground water and/eor surface watesr
increases the consumptive use and decreases the water mpply in the ares;
transferring a diversion location upsivezm may allow more complete
fullfillmeni of a decige, cause more consumptive use ard conszquently
reduce the waisr supply inthe avea, '

A compleie raview of "Gaging Station Records' - Appendix C and
"Major Canal Diversion Reco:‘ck" - Appendix G may indicate long term
changes in anvual water supply. With increased use fa the basin, one can
expect that less waler remains in Lh arez, The major increase in water
use in the la2st few years has been due to wells. T&e use by wells has
undoubtedly reduced the water supply that had historicelly been available
to junior surfzce-water decreecs. At certain times the well develepment
may be affecting senior surface-water decrees. The zifect on surface-
water decrees by operation of wellg in the alluvl..}.-flllec vallt‘; of the
streams was cne of the major reasons for Colorado's ''new' ground-water
law. '

- Ground-water vse has genexrally been increasing in the area with
El Paso, Pus kie, Otero, Bace, FProwers, and Bent Counties having the
mors extensive ground-water deveiopment. The mejerity of the puraped
ground water iz used for agriculture . Ia most of the irrigated couaties,
ground waisr is used io upol ement surface-water supplies. A summary
of wells by type for each couniy iz shown, ' :

. Historical g oaM«*vatcr level hvdror avhs for seslected ob qe?vation
wells are illustraied in Appendix M. "Dry" pericds may impose haavy
ground~water pu mpi g conditicns on the ground-watar re ervou' and ozr

<

pondingly cause dz::iiv:rcs in watev~table levels. During "wet' periods the
-increased strzam flow and precipitation psnetvation io the water tzble cor-
reopor’dr‘g!} causes the watsr {able fo rise. Long term tvrends in water
table level chunges indicate either uyer c§=?-.'\»e’.opmezs". of the ground-water
reserveir or changing physical condition CGround-waier levels in Saca
County ara beginning to declinz at the raie of agout 4 fee

4

&

present conditions of rech
can be congidared 235 ovar
. north side of the Acia:

- C21-61-23 dac Pushlc ;
to aggradation of the River channal in the zyrea,

g2 and withdrawal o
4 X -
sloded. Gyround-w

R
eiween Boone ’nag }‘SCDS:
%

EX

)

The rise may be altmbmoi



Suvmmary of No.

of Wells by Type for Each County -~ 1664

Domestic | l Trrigation
County Domestic Stock Stoek Coammercinl Industrial Irrigation Stock Municipal Total
Baca Lo 109 16 1 8 nL8 2 11 635
Beat 26 79 12 10 0 19k 6 8 335
Chnffee 236 5 0 18 L 23 5 6 267
Crovwley 19 31 12 0" 1 102 5 5 175
Custer W 20 6 0 v] 33 10 3 117
Fl Paso 1348 235 54 27 11 289 | 12 b X § 2013
Fremont 106 14 8 5 : = B 30 2 L 1.80
Huerfano 53 62 8 2 21 12 2 161
Kiova 5 29 4 0 0 25 3 b b § 15
Lake 108 0 0 6 1 0 0 1 116
Las Animas 27 191 i) 0. 12 35 10 4 292
Otero 95 58 21 23 25 515 26 2 795
Provers s 91 6 5 3 %99 L L5 598
Pueblo 675 89 38 36 30 758 36 27 1689
Teller 106 9 1 0 o 4 0 b 125

SJ
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Water Demand

A Chronologic iisting of well developrent, end vell develooment graphse
are given in Exnibits ¥ and G respectively Ing ?:31 the utlilizaiion of
ground water for 2]l use has been increasing quite ropidly since the early
1950's . The majority of the polential cusniity of use increase iz due 10
irrigation wells. 1In Chﬁ“" e2, Custer, EI Psso, Fremeoeani, Huerfane, FPueblo,
Teller and Lake counties ihe greatest increase of ground- water use has

been for domeastic use . The use of ground-water for stock use has incressed
sharply in Kiowa and L.as Animas couniies.

Considering the period of 1360 - 1864, wazter commissioners anuuel
reporis indicate an increzse in suriace wafer diversion in water digiriz
10; litile change in water districi i{; liitle change in waler district 2
little change in water district 13, litle change in water district 14, slight
increase in water disirict 15, decrease in water discrict 16, litile change 1u
water disirict 17 slight decrease in water district 18, litlie change in water
district 19 decrezse in water disirict 49; increase in water district 68, and

sligh! decreages in water district E'Z Avera g o anwual divergions
fer selecica canals are given in the Imrz tabic

Queality
Quality sampling staiions presently bzing ma“-'x-*:iizmd in the Al
Valley by the U. S Geological Suvvey. Waier Resources Division,
of Water) are lisied Quality daia d_,; e repurtedly to ”;» made available
near future

The sources of " limiied quality data are given for ceriain counties

Y

|
Baca- ''GGeology and Ground Water Resource
| T. G. McLaughlin, Ground Waier Se
67-81.

g of Baca County. Coloradn,
ries Builelin dNo 2, pp

Bent 'Colorado Ground Water Basic Data Report No. 14", M. E
Broom and J H Irwin. pp 33-40

"Quality of Surface Waters In C lovzdo. October 1952 to
Septenbar 1963". Data Relezs2 No. I, U3t3S, Warer Resources

Division, pp 28 30:

Chaffee "Public Water Supplies of Colorado”, D, O, Gregg. E. &
Meyer, M. M Targy, sod E. A Mouleer., Gereral Series
757, USGS and C .S U pp 102,

Croewley: "Water In the Dakote and Purgatoire Formatiicns In Ciaro
('OL ity and the S!}utzhern Part of Crowley County, Co1or 1o
W.8 P. 1669-P, pp1?-16
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AVERACGTE AMNTIAL 1XIVVRSIONS FPOR SELEC''TD CANALS
Av. Ann. Diversicn

Canal Period of Recovd acre-feet) =
Pickett Ditch 1640-19863 300
Pleasaant Valley Ditch 1940-1983 2400
Porter-Woodrifi-Tell5 Ditch 134019883 400
Canon City Ditch 1046-1963 3900
South Canon City Ditch 1940-1883 14500
Union Diwch 1340-1963 Q500
Canon City Hydranlic and

Irrigation Co. Ditch 1839-1963 24800
Canon City and Oil Ureek Ditch 1839-1963 10100
Fremont County Diteh 1940-1963 6900
Minnequa Ditch 1943-19863 70500
Hannenkratt Ditch 1940-1263 5C0
Lester and Atterbexry Ditch 1940-1963 tooc
Hobson Ditch 10401083 1000
Bessemer Ditch 1810-1863 €26500
Booth Orchard Grove Diich 1910-1263 7800
Excelsicr Ditch 19i0-1983 40200
Collier Ditch 19561963 1200
Coloracdo Canal 1040-1053 7€200
Rocky Ford Highline 18101963 73300
O:xford Farmesrs Ditch 1910-1283 24800
Otero Ceana 1210-4883 12000
Catlin Canal “1810-19263 80900
Holbrook Canal 19104983 34000
Rocky Ford Ditct 19101963 47000
Ft. Lyon Storage Canal 1910-1243 31700
Ft. Lyon Canal 1810-1855 221800
Las Animas Coensolidaied Ditch 1310-1G63 24000
L.as Arnimas Town Ditch 1910-16863 1020C
Fort Bent Canal 1910-1253 16500
Keesee Ditch 1810-1883 3800
Amity Canal 1910-18€63 81300
Lamear Canal 1610-1663 34800
Hyde Ditch 1810-1263 1200
Manv el Ditch 1010-1883 3700
XY and Graham Canals 1910-1863 7200
Buffalo Canal 1640-1963 12100
Sisson Ditch 1610-~£6863 1300
Ninemile Canal 1923-1283 5000
Highlaand Canal 19241262 64n¢C
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23-43.21
23-41-29
22-42-25

23-42- 2

[
w

Lccations of Wells for Which Chemical

abc Kansas

caa
bbb
atb
bac
che
beb

cec

Q_ualit\y‘p‘at—a has Bzen Collzcted
23-52- 3 deca
4 dac
6 bbd
10 bbe
22-45-23 cde
30 o] o o
32 aad
23-45- 1 bbb
22-46-15 bece
30 ddd
23-46- 3 chd
10' cdd
22 bab
22-47-23 aba
30 cdc
21-48-14 add
25 bbb
22-48-34 ada
35 dbc
23-48- 6 dab
22-45-28 bea
23-49-12 baa
22-51-21 beca
31 cee
32 aaz
23-51- 4 bbb
18 abb
18 daa

Continued



Continued
22-54-20

29

10
12
22-57-28
30
23-57~ 3
i1
21-58-15

v
o~

oo
-1

22-58- 3

15
18
21
22
25
21-59-21
22-59- 1

o~
[
1
w
<
1
)

ccb
cee
cbd
cbd
cbb
cbc

cccC

Continued



31
20-61-31
21-61- 7

7
9
i7

24
22-61-25
20-62-22
21-62- 2

4
- 4

t6
22-62- 9

20-63+-33

(&3]

| 3t

21-63- 3

(97}

26
28
19-64-36
20-64-18
33
34

36

baa

bda

o

beb
aaa
dcb
dbd

21-64- 1

S O O U W

1
14
19-65-36
20-65-31
33
34
36
36
21-65-~ 5
20-66-34
20-57-14
16-68-20

~

19-70~ 4

bce
acbce
abb
aaa
bed
dbch
aaa
bdd
ddc



Custer: '"'Public Water Supplies of Colorado", Geweral Series 757,
USGS - CSU, pp 106.

El Paso: "Ground-Waier in Fountain and Jimmy Camp Valleys, El
Paso County Colorado," WSP 1583, pp 46-52.

Fremont: '"Colorado CGround Water Basic Daia Rzlease No. 18,"
pp 26-27.

Huerfano: '"Colorado Ground Water Basic Data Report No. 4"
pp 17-21.

Kiowa: "Geology and Ground-Water Resources in Eastern Cheyenne
' and Kiowa Counties, Colorado," 1779-N, pp 17-30.

Lake: "Public Water Supplies of Colorado', General Series 757,
USGS, CSU, pp 105. —

Las Animas: '"Public Waier Supplies of Coloracdo', General Series
757, USGS, CSU, pp 107

Otero: '"Water in the Dakote and Purgatoive Fountions in Oiero
County and the Southern Part of Crewley County, Colorado',
WSP 1669-P, pp 13-16.

Prowers: ''Colorado Ground Water Basic Data Report No. 1", P. T.
Vogeli and L., A. Hershey, pp 50-52.
Pueblo: ''Colorado Ground-Waier Bacic Data Relesse No. 18", H. E.
McGovern, D. O. Gregg, and R. Brennan. pp 26-27.

Teller: "Public Water Supplies of Colorado', General Series 757,
USGS, CSU, pp 103

An excellent publication on "Water Quality Criteria", by McKee and
Wolf, should be consulted for water quality considerations.

A list of Sewage Treatment Planis discharging to natural streams and a lisi
of cities obtaining water from natural sireams ore lisiel:
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Las Animes
Buena Vigle
Salida

Créway

Suvgar City

Air Porce Acsdsa
Colorado Spriugs
Deer Creek Esiaie
Fort Carson
Fountain

Norih Snburban
Ramah

Security
Wicefizld Homes

26

NT PLANTS DiSCHARGING TO STREAMS

e
2Iny

Ul

Canon City District

tast Canon

Florance
Portland
LaVeiw
Walsenburg
Leadville
Trinidad
Lajuniz
Manzanola
Rocky Ford
Swink

Holly

Lamar

Blende

C.F. and I
Pueblo

Pueblo Army Air
Cripple Creck
Vicior

Wocdland Fark

Ba

se

s ——

ZUENIBY TS AW AT e o
e e ranimnsng

STRID AM

Arkonsas
Cottonwood Creek
Arkansas
Lake Meredith
Lake Mevedith
Moaument Creek
Fountsin Creek

Dirty Woman Crzek to Fountain Crzzk

Founiain Creek

Fountain Cree
Monument Creek
Big Sandy Creak
Founiain T
Fountain Creek

T
OA\

reek

Arkengsss
Arkanszaas Rivar
Arkansas
Arksnsas
Cucheras River
Cucharas Riv:r
Californi
Purgatoire River

AL ransas

Arkansas

Arkans as

Arka.nsas )
Arkansas
Arkanszas

a Gulch (to Arkan

Salt Creek to Arkansas

Arkansas
Arkengas

Cripple Creek tc Arkansa
to Arkanza

'Ok T
=

Cripple Creel
Founisin Creak

aoe.
‘./0;-

4

A

et

»
(=8

i=
1

be Yo

nsas)

Tegimten:
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CITIES OBTAINING WATER FROM STREAMNMS

City

Salida
Broadmoor
Chipita Park
Fountain

Green Mt. Falls
Manitou Springs
Palmer Lake
Rock Creek Mesa
South Suburban
Canon City

Coal Creek
Florence

Penrose
Portland

Royal Gorge Bridge Co.

Cuchara
LaVeta
Walsenburg
Climax
Leadville
Rocky Ford
Starkville
Trinidad
Buelah
Pueblo'

-

Pueblo Mt. Park System

Cripple Creek
Victor
Woodland Park

Strezm

Harrington Diich

Rosemont - Fisher Canon

Crystal Lake

Little Fountain Creek

Crystal Creek (Catamount)

French Creek - Ruxton Creek

Ice Cave Creek and Monument Creek
Greenhorn Creek :

N and S Cheyenne Creeks

Arkansas River

Coal Creek

Newlin Creek,. Adobe Creek, Mineral Creek,
Arkansas River

Beaver Creek

Arkansas River

Arkansas River

Dodgeston Creek

Cucharas River

Cucharas River

Buffers Lake

Big Evans Creek

Arkansas River

Clear Creek

Monument and North Lakes

Middle Creek

Arkansas River

So Creek

Pikes Peak, W. Pork of West Beaver Creck
Pikes Peak, E. Branch of West Beaver Creek
Lay Creck



Tommunity

20

- ——

That Could Benefit From Frying Pan Arkansas

Project Warer in a Valley Pipeline

From the Proposed Pueblo Reservoir

e s

Zommunity 1960 1870 1980, 1990 2000
Pusblo 90, 000 120,000 160,000 200,000 240,000
(24, 000) (30,000)  (38,500)  (46,000)  {54,000)
. 230+ 222% 215% 207# 200~
Avondale 700 875 1,050 1,225 1,400
I (160) (185) (206) (220) (235)
200 188% 175% 162% 150%
Blende 1,000 1,250 1,500 1,750 2,000
(225) (260) (294) (320) (340)
200+ 1874 175% 162% 150%
Boone 600 750 900 1,050 1,200
: (t35) (160) (176) (191) (200)
200% 187+ 175% 162% 150%
Pueblo ArmyDepe. 4,000 4,000 4,000 4,000 4,000
; (450) (450) (450) (450) (450)
_ 100% 100 100 100* 100¢
Ordway 1,250 1,560 1,870 2,180 2,506
‘ (289) (327) (367) (396) (420)
200% 187% 1 Th* 162% 150%
Sugar City 400 500 600 700 800
(s0) (108’ (118) (127) (135)
200% 187+ 175% 162% 150%
Crcwley 300 375 450 525 600
(70) (79) (88) (95) (100)
200 187% 175% 162* 150%

*# egtimated per capita per day use in gallons



91

/
(continued)
Community 1960 tgzg 1990 2000
Olney Springs 260 325 455 520
(60) (68) (83) (90)
200% 187% 162% 150
Fowler 2,000 2,500 3,500 4,000
' (450) (524) (635) (672)
200% 187 162% 150%
La Junta 10,000 12,500 17,500 20,000
- : (4, 000) (4, 383) (4, 665) (4,500)
350% 34 3* 238% 200%
Rocky Ford 6,000 7,500 10,500 12,000
- - - (2,000) (2,260) (2,623) (2,700}
290 269+ 223% 200%
Manzanola 700 875 1,225 1,400
. (160) (183) (222) ~ (235)
200% 187% 162% 150%
Swink 500 625 875 1,000
S (110) (131) (159) (170)
200 187% 162% 150%
Cheraw 170 215 300 340
(40) (45) (54) (60)
200% 187% 162% 150
Las Animas 3,000 3,750 5, 250 6,000
(920) (1,080) (1,288) (1,350)
275% 257 219+ coo%
Fort Lyons i,200 1,500 2,100 2.400
(200) (252) (353) (400)
43N0 150% 150% §50%
Hasty 100 125 175 200
(20) (26) (32) (35)
200% 187% 162% 150%
Lamar 8,000 10,000 4
(1,900)  (2°330) 15:98%)  (4:889)
240% 208% 202% 200%
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187%

(continued)

Community 1960 1970 1980 1990 2000
Holly 1,250 1,550 1,875 2,185 2,500
; t289) (327) (368) (396) (420)

200 187% 175% 162% 150
‘Granada 700 875 1,050 1,225 1,400
. #60) . (133 (205) (222) (235)

200% 187% 175% 162+ 150%

Wiley 400 500 600 700 800

: (90) (105) (118) (127) (135)
2007 187% 175% 162% 150%
‘Bristol 200 250 300 350 400
(45) (52) (59) (64) (70)
200% 187% 1£75% 162% 150%
‘Hartman 165 205 250 290 330
' (40) (43) (49) (53) (55)
175% 162% 150%

200



w0
W

Due to exisiing quality probleras, u’q'!ﬂuuy—i and ‘or uandepan: tablv:,
warer supply, Las Animas, La Junfa and Powler. should copsider using
me;_ Pan \.rkf.mow water as soon as it eain ve maf? available, ;

AN O'he:r tnuni.cip:x}‘i?;ér;'s._ helow ihe Pueblo Reservoir, should phase
project water inio vhate sysuem as qualily considerations or waier supply
sysiem obsolescence divrares, Colorado Springs, Founfain, and Securily
_J.u;ﬁﬂ_u»f_iaul}_@.;x.xLiﬁuu”.Jyﬁlgin311‘ al sapplies of proizef waler,

Compqr GO u-"f‘ "—‘!ww* 1ie x*m k!mrna 2 Uses

B PN

of Fz‘ﬁng Pan _\;ﬂ»’:a.r:s;a’s Project Water

upplem ..al waler wx.mp}y ai the right timae can mean the di‘ffer.fsnce

bwwv”t a nocvi croprand no crep &t ail. The value of available
“of suitable quality at such times is zreat Domes ;(‘ 3:*'* inddusts
Wemend is for a relatively ¢ nstant supp'y of good qualliy w
f axsmum aiilizaticg and benaeSy ofnow water 10 *rv s‘u v area can b‘e

shioved by integraticg domestic lindus ria:, and agrienliural uses

“Feturn llows feom domesic and ‘or iim;,@x ‘al uee 2an be used for ic
Topation pUrposes . The Dr ler of piaiity *\t use of domesue, industeia
arl agricultural 18 iegiial from the stanipoint of gualily cequirems=nig,
_pricing snd general pibiic senliment

Integrated use sheuld begin at the upper end of the wateraghed 1o
achisve as many re-uge cycles of the supply au p;r.'s;a.x fiecal  Correspond-
ingly. since the wa‘er qualizy generally delerioraies in tha down-sirsara

direction, domestic. :?n.!mﬁ.ria
locate! geographica'ly

and agricuiturce vses should ideally be
3 waler supplics in thatl order.

st
+
(o}
5
W
T
ot

b"" Tt

.‘_.3';.mma.r2 of ihe Adequacy Prr‘ o Warer Supplicz

»..; .-_u__—aaau-—r-. N s

ﬂ'jﬂ.ﬁi ‘,'"_3:’. ed Furure Suppi X-,L"’EL

Present waier use {rom patural sireams ani gx Oufnd ~Water reservoirs
in the study arsa itz es‘t!r*u ed to average 2, 600,000 acre {eat por yr-a“
Irrigavion use iz estimated ¢ aceount {wr the majorily of the present use syp
abow. 1,800,000 acre - fee! annually. ground water snurces supply approxi-
mately 850, 000 zove fest gnuually for irrigaiion use Domestic, stock,
commercial, industrial and municipal suppiies utiliza approximal<ly 800, 000
acra-lzet rnnuallv ground g arf-‘:“s*‘:p-f\?‘-fﬂs furnish about 150,000 aere- fee?
and natural sireaimns —.-vrm“u aboui 850, 000 acve- feet annuaily. .Severs: water
shortages trec*ww ¥ exigt in the area, sspecially {sr agriculiure, during
dry p’ET.LCua

fG
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Future Water Reguirements

Assuming 2 per
domestic, mﬁm‘v’rm an
200% gallong per day and : 2}
requiremen? woull be about : 10% gull
acre-fect per year,

an Demegtie Une

Assuming a per capita use for domeastic purposes by population living
in non-urban areas of the siudy area by the year 00 of 120 gallong per day
and an estimated non-vrban population of 135,000, the water reguirement

1o
would be about 6 x 10Y gallons par year or about i 8 000 acre-feet per year.

Agricultural Use

Estimaied total p—ma sare application (surface water anr} round water)
for irrigated lands in the siudy area by the year 2000 is 4.4%F aera feet per
acre. Assuming an irrigated acreage of 600,000 acres, the annual irrigation
water requirement would be about Z 640,000 acre=fcet.

The total estimated future water sunply use by the year 2000 for
municipal, non-urban, domesgtic and agricuiture purposes is 3,000,000
acre-feet annually or about 400,000 acre-faet more than the amount pregently
being utilized on an annual basis. "Unless water guality improvement menage-
ment practices are initiate da L.*:’.cx*“" nal shortages will exist, expecially in
the lowc;:r end of the study are

|

The future Frying Pan Arkangzas Projec
Project water will help alleviate water deficier
expected urban growth patiern, however, might
ments on the avaflable water supply Due to the intense water supply

7
requirement for an urban population that might be conecentrated near the

t wa tc—m and the Homestake
neies in the study area. The
?mpcﬂe socme new require

western edge of the s":z:zdv a‘:ea, the higtorically available w

Y ater supply In
the newly urbaniced areas could be easily depletzd. This delivery problem
would reguire radical cba’z 28 in the present waler resources management

of the arca aad fmmd mJozx’b;ed]y furiher increase the area-wide water

supp].y deficiency,

1al water supplies from oulside the

&

oming more remote wi“h each passing day.

[
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> &b
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The pogsibility {or getting a
siudy area for fﬁ”" rf‘cds is bee
3 & '

Initially, m“ba.u WE tﬂ':' "wpply deficiencles wi ‘M prrb Hy be oupp's{iedi from
internally purchased irrigation water "““"3] les, By e yoar—zoo ;
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> A3 the marxet value for additional water Supply
incresses  mupicipal re«use and overall water use effictency will prove

woanrateal. Additional water suppey fan he made avaﬁiai:is—: withit the stud)

PO DOrealnoly i Aanagzanent, evaporatiin SUppRICsE1on

; \ 5
= PP R s LR b R LA G5t Sa s Bk ¥ ol
eAEASAN MY VD) Sas £ YR LETOE, WRAIRS P dificatin wAteI'SGia

{sisove ang Guinw tpder dine}, public water ¢ f’ﬂ“t!."u'mu(}[& indortrination
E;:p:"rryv-’: sewoage disposal systems sebstitution of Jow ®ater

;zh,- s anid oW waler use ladusicy, poxsible waler melering for all uses

ang ioproved watm" regouree manigement programs {or the aatire study

Aroa 2% & unit,

Recommendations

Lndeyr the apo*an:rsn:ﬁp of the Colorado Water Conservation Doard,
Colorads Stats University nag develasped 2 mathemat.cal mndel for
rrelationship betwern surface water and ground watey
in o the Arkansas Hiver Valley  Appropriate equations aud data are
sregrarnmed for a Thigh speed digital u:rs.rumjmr HIBM-7294) The 17 &
Gentogical Survey have constructed an ejectric dnaing mnodel for the

Hiver Valley 10 evaluafo tavr L:mr:-ffia. foazhip brtween su~fao

4
water and ground waler Cniorade hiute {]n._as:rﬁlty‘s mathematic ai. s soiey
CERILY 'g:'.,mh 42 i other aress wn Colorado and bag the added oo
gquality Studies Either rne or hoth of the gbove madels could be

in trial water ressurce plaas

Weathor madification studies by the Atrrospheric Science Dapartment
Colarado State University, .nd snow fence installations on the watergued
aboye timberiine 2and their effect on snow fall aceumulation, by the 7 3
Parest BDervice  are beoing made in the upper Arkainsasd River basin

=

These stulies are geliing underwey anc

. )
e} pew DIGoagSnent peggrams 4(‘,'1' FE 3 Ll TS 0N

New concopts of water monagement for maore efficient use of the

svarlalle waier sueply are noeeded for the atudy area Developroent ang
woenemtance of neow pr TrAME 5 i meed to start 8t the loval lavel to ne
B Fpe .;";;:rv' i'.:‘:‘ev:‘,ia' G Rovnice , i3ily
assipt & and prod @eFional el Fees

l{ LEETT]

veryvice and the Colorago




COIRADC STATL UNTVERSIT
EXTENSINN SERVICE
Fort Collins, Colerade 20521

State Staff

o ———

January 1, 1363

Adzinistrative Buildine fhons No.

Lowell H., Watts Director of Agricultural Freograns  Admin, u31-5281
§ Director of Extensicen

S. Avery Bice Associate Directoer Admin. w91-6285
Frank &, Taylor Assistaut Director Admin, L§1-£283
Sherman S. Hoar Steff Aszistant Admin, 491-8527
Fregram Leaders
Carl i, Herzman Admin. 551-6%22
Mrs, Clara Anderson Almin. LAL1-6247
Cecil G, Staver Admin, 43)-8.21
Carl J. Hofimen Admifn, 491-613Y
Geerge ©. Favard Student Serv. LS1-8032
District Agents
" Ronald P, Bradvy District I, Rorthecentral Admin, UG1-852.
Donald K. Chadwick Nistrict 1I, Eastern Admin, 43)~E0R7
Clarles E, Nelson Districw IIT, Zouthcentral ' Acmin, u3l-g521
Gordoa T. Nickle District IV, Westuen Adnin, ¥31-5257
Frogran Snecialists
Bert L. Bohient Agricultural Chomicals Agriculture BGI-S753
“fuc 1as b. Borden Forestiry tudent Serv,  Q)-3304
Raleiga . bgovws 4-H Club Mork Admin. L21-HL21
floyd Z. Bruwn Irrization . Engineering 4S1-6172
Willia: . 3rown, Je., VYeterinary ves, Med. $91-6136
Stewart 5, Case i Zconomics 431 -6722
Harry E. Criwm 3, r Econanic LTl ~E15¢€
Hillima R. Culbertscn Aninal Husbandry Animal Sci. 481-6233
‘Lon J. DNallas, Jr. Radio and TV gruﬂﬂ“f Sarv, §21-8433
N. rreston Davlis Viaval Aids Studeat Serv, 451-3
Loster E, Dickens Piint Pathol oy Sci uyl
Charles M. Lrage Horticulture S B3l-608
James W, Lehels Seeu Certificeuion 3 YD LLBI0L
Melvin L, Bckard In-sarvice Training L21-6289
Rjames E, EBlis Cerning Crops u31-6272
Troward L. Enoz Foultry Husbandry ; 431-56237
koy H#, Folletr Soil Testine u91-5051
Willia 4, Greer Rural CiviLl Tazfense Caonomic L31-52L0
Hnnry P. ‘ronewoller Farm langgement Econcmiss 421-81065
Williem Hantsroeo:z Entomelegy Apriculture H31-520L5
Thecdcre Es Hartauu Peulsry Marketing Animal Sei. 1C1-6340
P. Tuzane Haikes wWeedr Weed Lab. 49)-6237
Marvia . dzaney Lixestocr Nutrition Animal Sci. %81-5505%
Paniel leman ixtension Eliter Student Serv u91-5a23



State Staff {continued

\
!

Mrs, Ann Jackson

Dawson C. Jerdan

Fred B. Kaahler

Kennsth W, Xautson

Ralgh J. X¥otich

Mrs. Jeannette Lynch
Mast

Mrs, Hild

Audrev M. Sao
George E. Scotz

Mrs. Mary G. Shaffer
Theodsre N, Sha

Mrs, Lesiie ¥e Smith

William §. Stewarc
Orville J. Trenary
Rlohn A. malliice

D s
T 0

Club Hork

!

s W v & O

ctato Impravenent

oil and Water Consérvation
cnsumer Markatine
H Econcm

Aniasal Husbandry
Agroncmy - Soile

hoti Club Work
Sheep and Weol

HYome Furnlshings
Publications
Focds and Mutrition

Agronomy

fgricultupad o
Apricultural Infg
Livestock Marke
Homa Eccnomics I

.

nes

s
.
oot

¢

ng

hUJ

boe

on

s

i
©
(i
af

na
formation

rsneat Marketing

South Hall
Aninal Sci
Admin,

2l ht 5¢

-concnic
Admin,
iniimal Sci.
A‘Liﬂ

Scuth Hzll
Fceonemics
Admin.
Epimal Sci,
Plant Sci.
Admin.
Animal Sci.
Seuth Hail

priﬁtin3
Scyuth Hall
Plant ECi.

Engineering
Student 3erv,
Fconcalces
Srudent Serv.
feenomics

§31-624<
B9i-gohl

4331-5226
u31-.8:u8
L531-83493
L3i-84:2

313471
NG i-BidL
491521
L31-85272
41 .59 L

“1 -ué&l
45,8172
LQYL8L8353
L31~(U32
Yal-5433
RO1-HUE3
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Adena
Arapahoe
chu;eta
Baca
Bent
Bouldar
Cralfaa
Cheyenne
Cenejos
Costilla
Lros lew
Penver-

-
Doug Las
Earle
Llbert
El Pzso

Fremont
Carfield
Grand
Gunniscn
Huerfane
Jalferson
nNiowa

¥it Cerson
L_l p'! -,4-.
La Plata
Larimer
Las Anima
Lincoln
cga

4
U

-

.I

-~

Moffat
Montazunda
Morgan
Gtero
rar
Prillips
Prevers
Puar

= 4Q

Rio Blanco

2 + -~
HAUTT

Sen Miguel
Sedguick
Tullor
Washintton
Lic Y

VT ata

Y
fana

COLORADO STATE UHIVER

SERVICE PER

EXTENSION

Extens

Agent

plvin L. Leszer
Charlez F, Lane
Eobert L. S=aton
Themas J. Doherty
Dale . Kester:an
Charles W.
Lecn §, Stan

Quentin E. ‘arca

Lesliz u, Porler

Rowy A. Romine
rnokd C wzlshcse

Chiaries E.
Samuel 0. 2upzz

Raymend E. Peters
forest T. Medilli
Lonaid L. Svedman
Ray D. Cegburn
Rehert M, Teszpards
Seorge H, Ellicott
Anpelo A, Blase
Jdubn L, Fuqua
Bruce 5. Whitmore
Rotert L, Croissant
Ivan L. Loren:z
weon L, Hopxins

- = 4 - 2%y -
Xnrald ., McMitien
p 5 s ¥ P s o
KSy . raiilson
Rehert L. Hardell

James W, Pead

Valter d. O

onald L. T T
George L. Jg:es
Themas A, Ladue

ion

sion Agents

January 1, 1355

Haadecuarters

County Ceourthouss, Brigh
Ceunty Courthcuse,
P,0. Box 437, Pagos
County Courthouse, Spri
708 Carsco ive

bt
. b \
."J

29 u\/llt)-u\):‘t 2780

S.C.8, Building

213 ¥. Third, Salida 81201

F.Q. Box 536, ( ne;enn= ae-;a 80310
P.0. Bex

P.C. Bex

P.0. Bow 3%,

1320 E. Vireinia A 5

P9, Box 277, Dova :T‘Eu ul?Su

F.0O. Bex t

PO, Bex k!

r.3, Box 128, 35

County Cffice Bui

27 E. Vermije, Cola, 2903
P.C. Box 530, Cano

P.0. Fow Lu?7, Slenwced gl8Cl
R.E.4, Bulldinz, X :39
County Courthouss, 230
Ccunty Courthouse, 21029
1520C W, &th Ave., Q1
County Ccurthcuse,

County Courtho Je, £Q807

P. 0. Box 542, Fer
County Courthzouce,
County Ceusthouse

s
o B e 5 -
Fo ¢ DON 4v~4‘ sreplin

County Courtibcuse,

Count; CO‘“*"ZﬁC, i
Zounty CourthouSe, 80701
2, 0. Box 19, FRon-

ﬁa O« 20K 4"7 fai

County Courthouse,
P, O, Bex 511, Lamar
County Zourthouse,

County Courthouse, Mexzker 81541

County Courthouse, Stesmbogt
Sprgs. £0u77

NG"Wqu uLtj Hall, Norwood 81423

P. . 288, Juleshurg 80737

P, C. 358, Cripple Creck 8

Cou*ty urthouce, \onn 30720

a1~

@
Co. uﬁrulceq plgg.

County Courthouse, ¥ray 80758

Phana No,

———— T T e

£59-2120

§7-271%
577-21283
538-31236
328-2570
Sui-738%

TR3-2l%

522-3265
§23-5573
853123
8072403
Z54-3721
3332041
294-2030
335-2631
3433530

&
o




COLORADG STATE WIVERIITY
EXTENSICH BERYICE

Araz fAgents-

s Amgmancs #d0 w A st

Sen fuils Yalley Area Januzry 1, 1263

Dist. fgane Hesdgquestars s Y.
IIT  Berule A, Willlas
iraa Extension Agent
I1I ¥Kre, Connia Sanbla P. O. Beox 156G, Honte ¥izvta BLLAY ER%-2331
Area Extension Home Agent
1il  Jehn &, Hansen P. O, Box 15C, Honmte Yiztg 811k 85222341
Area Horticultirist ' '
111 Oliver C. Hill : P. 0, Beox 329, Alamose 3110
1
=

o

. O, Box 23725, Alzmoss 21101 §85.2771

3 §63~2771

e
3
3
= 3
~Y. A vy
Club Agent

II11  Abram J. Relyea P. 3. 329, Almc

vl
e
".o

11101 583-2271

¥
4
x

G

¥

Yo

L

13
-

Hente Yista 81lub 857,704

@

Y
111 Jaes H‘ Sachae P. 0.

111 Jésa*e-awaﬁshﬂﬁii&f Py 0. Box 329, Alamona 81101 583=207
Th

Trl River Extenslcn Ares

v Janes H, Doyls Ps 0. Box S8, Dalte #5718 §74~3519
Arez Extencion Agent

v Theodore G. Csllin P, 0. Box hu8, Hontrosa 81401 249-3503
Arez ®-H Club Agent

Iv VYeranen #. Cornfeoprth P. 0. Box 439, Montrosa €140l 24%=-2558
Area Animeli Husdandzan

v John W, Frezisrss P. 0. Box 528, @rand Juncticn 81501 228552
Ares 4-H CTiubp Agent

1y Can bt S ot Pe O, Box 98, Delta 837156 B7a-3519
Area Hortlculiusist

Iv @nes W. Swartzs P. 0. Bew €28, Grand Juncuion €1561 2RI-T3542
Area Agronomist

4’4 Hadine ¥, Thompsor P. O, Box €28, Grand Junctlion BL5C) 24Z-0412

Area Extsnsion Hime Azent
Iv Vacancy P. 0. Box 443 Montross 61401 289-3825
Area Extsnslion Home Agent

Weatern Slope Zranch Statio
IV C. R, Ure 3174 8 1/2 fozd; Grand Junction 291501 283-2813

rea Hopticulturise



COLORADO ST
EXTENSIOH 3

ATE UNIVERSITY

YV ICH PERSONNEL

/

Aszistant Agents

Ja ‘ua"‘l l K 36’3

Dist. & County Agant . Hesdruartars

2 e 502 m s

<

Adamsz George Zonitch . Ccunty Coupthousse, Briah
Maﬂs J?Zzieﬁ L~ ‘A‘da‘né CO‘L‘U CHJ thu;la-. Bl’i
Adans Janaz ¥. Davidson County Courthouse, Bri

i o B 5 B S B I
Q
=
P
) fa ]

QO Oy O8O0

< 0
NN b

drapahce W, Tloyd Shoemaker County Courthouse, Littlaten 2C120
1 Baza Lelznd R, Rardsa Caunty Ccurth;use, Springflg 31073
Baulder Chariezs Syivester,Jr. S.0.8. building, Longmont 80301
i Deaver £lmer E. Rothaan 1300 E, Virgiaia, Sanver 80280s
I Danvag Revert D, Jueck 1300 E, Virginla, fanver 80203
I1 Elbert E. ¥Waynz Acderson F. 0. Box 126, Sinla £0335
ITI EL Paso Nathaniel £, Fine 27 E. Vemmijo, Colc. Zprgs. 83903
ITI Frement Larry L. HWagner P. 0. Box 530, Cancn Cizy RL212
IV  Garfield ParViﬁ He Frerichs P. 0. Box 447, CGlenwe.d Sprgs 81601
)é Jufferscn  Dwight H. Paca 15200 W, 6%h fv2,, Colden 8GHOL
I Kit Carscn Carl E. Sciaccs Connty Ccu-.pou" . Ruplingtan 86807
H lLarimer Robert L, Davidsen P. U, Box %13, F::: “elilins §05Z21
111 Las Animas A. Bruce Johnson County Courthouse, Toinidad 81082
I Logan Richard Z. Scott P. D, Box 950, Sterling 80751
i Morgan Willian B, Walek County Lﬂurthﬁ*:e. % Morgan 86701
1 Morgan €. Wayne {cletie County Courthouse, 't “organ 30701
IT GCtero Hilliam L. Wilson P. D. Box 130, ?ocky Ford 81067
Il Pueblo Yacaney ;. 7 .7 ioh County Courthouse, Pusilo £1Q00%
1Y Washingron Pichard L, Travis County Ceourthouss, Atron 80720
I Yinlid Alvisz W, Rothe Co. Services Bldg. Sreeley BO831
i Weld Rebert H. Wardlaw Co. Sarvices Bldg. Grzeley 50631
I Weld Charles Y. Urarc Co. Services Bldg. Greeley 80431
1 Held Stanlsy L. Boyes Co. Services Bldg. Greeley BO831
I Weld Y —Ardan-Lalatie Lo, Services Bldg, Crasley £053)
IT  Yuma Clifford A. lLeonard County Courthouse, ¥ray 80755
# ) _ %
cef, ¥ geamrgd, £ PR 3 TT R T8 SIS . 3
:

..q,' B

FhOTn! \. »

A ——

TG3a1

523

T

257

297

542

£372

975

oL 3]

2719

3ug

HRZ LAy

BLE-17331

$22-.5108

8877123

BT L5435

1 DM

5%3-2550

3“.:’;"‘; X L]

383=2217

353-2712

3s3-23732

353-27172

353-2212
?.i o)
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Hervey, D. F.
Hamilton, £. W.
Eldin, F. E.

ATION SERVICR:

Welliese, J. A.
uttorff, B. L.
Dallas, D. J., Jr.
Pearea, J. B.
Siple, L. C.
Wood, Marzile W.

BIOIETRICS UNIT:

CWilidaes, J. 8.
Bozs, O, C.
Craswall, J.
lilellie, 2. 1.

X.

AGRONOMY
Whitney, R. S.
Brengle, K. G.
Crumpacker, D. 1.
Curtis, B. C.
Danielson, R. E.
Dotzenko, A. D.
Dox tadﬂr, R. G.
Pranklin, W. 7.
Haus, T. E.
Heil, R. D,
Jokngson, D. D,
Rerper, W, D.
Lecnard, W. H.
Lindacy, W. L.
Phipps, E. L.
Reeves, D. L.
Robertsen, D. W,
Romina, D. S.
Ronsdal, 5. D.

Schinzhl, W. R.
Wood, D. R.

PROTEZIIC
Colorado Agrvisultursl

Color

.

CHAl B ’l”LO‘;‘I:ES
Dyperiment Statica

D 4o § oy
g2dc Stane L“\wercﬂcy

July 1, 1965

¥ BTATE

92a
@”

A
24
{

Acting Director
Adziniatranivye Assistant
Junior Prograumn?z

Rxpericent Station Editor
Peblications D
Radio and TV Specialist
Azsistant b.,arimenc Statlon,
Publications Zditor

Hema Econoulcs Editor

Assceiste Statiarisisa Inm Charge
Asgistant Sratiscician
Asslistant 3tatietician
Assiatan: ZTtatlstician
Chief fgrenonist (Solls)
Associaze Agroncaist (Soils)
Associcte Agronomist (Cxcps)
Asscciate Agrenomist (Crops)
Agronomist {5ails3)
Assgciate Agroncmist (Crops)
Assistant Agronomist (Soils)
Asaistant Agrenomist (Soils)
Agronomict {(Crops)
Azgictant Agronomist (Soils)

Agrononmist {(Soils)
Agronomist (80ils)
Agrononist

Associate Agronomist (Soils)
Junior 4grenomist (Scils)
Junior Azrcencnizt (Crops)
Agroromist (Crops)

Azzeclate Agronomist {Soils)
Assistant Agronomist {Solls)
Agrciomisth {80115)
Agronoaist (Crops)

tyibuzions Sugv.



MIMAL,_SCIPNCE:

Story, C. D.
Bullis, D. D.
Connell, W. E.
Cramer, D.
Daughertv, ¥,
Eaplin, A. L.
Haeney, M. W.
Johnson, #., R,
Johnson, J. E.
Knox, K. L.
vatzushims, J, R.
Nagy.,J. G.
Richardson, G.
Snyde¢, W. E.
Stonaker, H. H.
Sutheriand, T.
Swan501, V. B.
Ward 2 G. A:.
Washburn, L.
Wilson, D. W.

C

L’

H.

o
A

ANTLIAL, DISEASE;

Jensen, Rue
Boyd, W. L.
Brean, H.

Chow, ¥. M.
Chovwr, T. L.

. Collier, J. R,
Hamaw, 8.
Hibler, C. P.

Hoerlein, A. B.
Lueker, D. C.
Hiller, V. &
Rubin, R.
Young, S.

ANIMAL REPR

Faulkner, .. C.
Homarn, N. R.

! Ty o o Y.
{Subzestion):

Chief Animal Szientis
Asalstant Dalr ie
Aninmal Scient
Associste Anima
Aninal Scientis
Aninmal Scientise

Assistant Animal Scieantlsg
Junior Animzl Scientist
Junior Aniwal Scientist
Assistant Animnl Scisutisc
Animal Scienciat

Junior Animal Ssoientist
Junior Animal § ientist
Asgociate Dairy Scientiat
Anirmal Scientist

Assoclate Animal Sciential
Assistant Animal Scientist
Daixy Scientist

Animal Scileuntics

Junifor Animel Sciemtist

1 Scientist
4=

Chiaf Pathalegint
Associata isyrobiolegist
Patholoziss
Assistc‘, Chemist
Tiroioziat

Par 1clogisﬁ

Angiztant Qhenmist
asancinte Parasitologis
Pathelogis:

Assistont Misrobiologist
Parhiclogist
Parasitolces st
Associate ¥ard

‘f

Associatz Physlologiat
Asslstent Dairy Husbandmar



Profassicecl Bop
Colcrado Agricu it :ral |

%3 -
c;@ms

Eupardoont Station

2OTANN_AVD FIANT PATHOLOGY:

Tulzs, J. L.
Altzosn, Jack
Baker, ®. R.
Barriungton, #. D,
Hiarzicon, M. B,
Hepworth, R, 1L

G3aima, ¥,
Phillips, D. J.
Ross, M. A,
Smith, L. W.
Thornton, M. L.

CAEMISTRY:

-
-

Maagz, B,

Charkesy, L. . a
Johnsen, D. K.
* Jokrroon, G

Xano, A, ¥,

Payne, M. G,

Enﬂmx.-v{ 1 :

-

L5Y (Subzectiond:

Hopuood, H. L.
unzﬁen. Jv Fas

Creealk, C. R,

B.a C").'ln, la. .
Bildebriad, P. E.
Lewiy, J. B,
Madse‘:n, A. G,
Relinbarg, R. D.
Seastone, D. A,
Secliler, D. Y.
Tung, T. H.
Vernon, T. T.

July 1, 1905,

Chdef Botanist

Asgosiate Plant Psthologist
Plant Pathologist

Plant Taxonomist

Associate Plant Patholegist
Junior Plant Fhyslologlst

Botanlst

Plang Pathologist

Associate Plant Patholegist
Azsistant Plant Pathologist
Junior Flani Pathologlet
Junior Plant Faysfologist
Assistant Plant Ihysieleglst
Aszsiscant Botanist

Chief Bloshonist
Biozshewmist

Assistant Bilozhemist
Riarhzniat
forlotant S
Blochamist

fochsuliat

Biochemist
Asgistant Fuysioclegist

Chlaf Docnomls .
Associate Agriculturel Economist
Associate 4gricultural Econonis
Assizzant Agzicultural Economls
Associste Agviculturzl Dgononds
Assistant Agriculturzl Econonmis
Apriculiural Eceouomist
A:sociagu sgricultuyval Hecnosnist
Assistant Agrisulsuzal Zecons
AnsisLah. Lpriculzupal E
Junior Agricwltural Ecemamist



Profussiccal Eaployes
Colorada Agriculiural

R A S PRy Wy
’M;, ...2::?\

oy

o

”
N

(£}
7
.-lc
Q
32

Zxparicont St

Simone, I. 3.

RBasr, Ferdizand

Bg~min¢ton, R. D.

Beli, J. .

Bictinger, M. W. (On Leave)
Claxk, 5. J.

Divmeyay, D.

PP

Duke, Havro
Evanz, N, &
Gront, L. O.
Haasen, R. W.
Hesrmann, D. FP., Jr.
Karaki, S.

Koloseuns, H. J.
Longenbaugh, R. A.
Marlact, ¥, E

Ralick, &. M,

Ruff, .James

Skinner, M. M.
Smith, G. L.

Sunnda, DI, X.

- i"‘ {3 I

4

o

Yevdjavizh, V. M.

BNTCHOLOCY :

FOR

An3TRY

Daniels, L. 3.

Jenkins, L. E.

Jolinzen, Richaxd

Ramal, A, 3. (Ca Laave)

Simpson, R. G.

Thatchar, T. O,

Wallso, 8. G,
'y

Wilson, W. {0n Leave)

Noxris, J. J.
Bodiz, Jozaaf
EV‘?-\..-UU; Ne €.

sl &

8
.

o~

Fechmer, G, ¢
Hionsen, R. M.
Huey, B. M.
HMelman, 5. R.
Miller, R. V.
Terwilli iger 5 Cs
Troxall, H. E~
Vaughan, 7. A,

July i, 1385

Chief, Enginceriag Section

(C*v¢1 Znginaer)
Aszcciate Mzteoxologist
Asgociata Azriczultural Bnginzar
Associate Civil Znpgineex
Agacciate Civil Eaginezr
Assiatant Agriculturzl Engineer
Agaigiant Clvil Zugineex
Junior Civil Enoznrer
Agricultural Eanginaer
Associate lletzcvolegist

Asgociate Agrianltu‘al Engineer
Junior Agricultural Engineer

Associate Civil Enginesr
Associate Civil Enginser

Civil Engineer
ifetcorologist
Civil Evgineer

Assiscent

Asgistant
Assistank
Agsgisrany Civiy Eug
érmoci‘*m 1
Civil Eng ar

Chi=f Entomnloglst

Assigtanit Entowmologist ,
Assistant Entcmologist
Associate na5o~o’egis:
As3istant Eatemelegist
EﬂtOﬁQIOS’\

Asgistont Entomologlst
Azgistant Batomelogist

cwationdse

Chief Range Consax
2

Aspistant Wood Tazhnologlet
Asseciate Range Lfongorvatisnisth

Assoclete Fovester

& ~ ™ 3 - <
Associate Range Siclogint

Agrociste Fovester

Assiztent Yatorshed MHanages
Junicr Renza Conseyvaticniat
Agsociaza Renge Consarvationiss
Jac« ;ec&awingist

Asseccizte Range Riolcegise



‘5-

Professional Ezployesa
Ceclorado Agricultural Expariment Seatien July 1, 1263

EOMG_BCONOITCS:

Gifford, E. D, " Chief Bome fzonauis:

Bowuean, F. Foad Saleutial

Comxhs, M. E. hapot. Eomz aqzmg&:znt Scientist
Acxriil, I. R. Aagociata Nugrition Snienzist
Page, E. ) usz::i i nig

Vancz, L, A. Jrzdow L

Hels, A, E. bss:c'

Woolirich, A, MM, Aszos,

BORTICLLTORE

Foshntt, &. L. Chiz€ Horiisultucist
Basham, C. . Asalstant Faorddsuleurist
Beenh, 5. C. (Retires 10-1-85) Hoxticulguwrint

Nenva, D, ¥, Assiatant Horrnfculsurist
Bils, J. F ssslatant toeriiculeuriss
Goldubsrry, K. L. Assistant Floziculiurist
Henuim, J, Je Assilatant Floriculeurist

Holley, W. D. Fiericultariss
" Mackaanm, Y. G. Azzosiste Forvicalrurist
Yorkpaw, M. Aszccize BEogpiovltvrist
OU:J' u‘"’ ()n'w-v,n‘\.

Aatlifvs oy
et i St W B e L A e

Merzng, R. E. Chalef nilgk
Fnsz, H. L. Azsizt try 3axientist
Kierholz, E. W. f2zistant Poulivy Scisatlsat
Millar, B. F. Assistint Poultry Sclentist
Nozlels, €. F. Junior Poultry Scigniial

PYST010GY:

Booth, M. H. Chiaf Phyaiclagist



Jily 1, 1955

AZRANEN3 mu BN

Swink, J.

Rickis, C, W,
Gchuaiesing, F.
EARTERN

COLORADO RANGE STATI

5‘3- 5312

““rticu ur'“'

Devhan, A, H.

w
SN

Dshl, B.

SAN JU'N BASIN ZRANCH

“ -
STATION

Assistant Patiiclegist
dssictant Mutomoeleniss
PION, Waltley 8zar Route - Fhene: 353-5402
dxran, Colavade

Superiniendant & Ass
Avinsl Sclentist
Agaistant Hange Conservetloniss

igtoent

10N, Hesparus, Colorade - Phous: 383-4574

b

Riddle, X,

Marguiss, R. 1.
Schiiclke, K. A.

SAN LUTS VALLEY BRAM

ICH STATION

endor % Ausisrk
Anizal fc *@ntlﬂ*
Assistant Ropge Conservationist
Asatstant Agronomist {Crops)

EALE

Superint

% PR P

310013; F- Dn

Dueray, J. A.
SOUTHEASTERN COLGRADRC BRLANY

Centar, Colorado = Phone: 754-3574
Superiatendent & Asgistant
forsdeuliurist
Aszistant Hortdculturist
Aagsigtant Horticulturisc

IJ

rt_g

(ATICH, Sprinpgfield,

rivmrs
Lafal
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