VINTAGE COLORADO CELLARS
3553 E Road
Palisade, CO 81526
PETITION

FPetition to the Bureau of Alcohol, Tobkacco and Flrearms to establish
The Grand Valley of Colorado, a grape growing region, as a
viticultural area to be named "Grand Vallev™.

The petition includes:

(a)Evidence that the name of the proposed viticultural area
is locally and/or nationally known as referring to the area
specified in the petition;

(b) Historical or current evidence that the boundaries of thse
viticultural area are as specified in the petition;

(c) Evidence relating to the geographical features (climate,
s0il, elevation, physical features, etc.) which distinguish
the viticultural features of the proposed area from
surrounding areas;

(d) a description of the specific boundaries of the
viticultural area, based on features which can be found on
United States Geological Survey (U.5.G.5.) maps of the
largest applicable szcale; and

(e) Copies of the appropriate ( U.5.6.5.) maps with
boundaries prominently marked.

(a) Historical and current usage of the name "Grand Valley" is
supported by the following:

(1) The Geographic Names Information System (G.N.I.S.) State of
Colorado, Alphabetical Finding List, dated 25 February 1981,
(attachment #1) lists "Grand Valley, Feature Class, ppt, State County
08045, Coordinate, 392707N10B0308W.

(2) " The Valley of the Grand ~ The Place for You" 1Issued by the
Chamber of Commerce Grand Junction, Colo. Historiec Catalog circa 1907
(attachment #2) details "Specimens of Grand Valley Grapes".

(2) The Grand Junction Chamber of Commerce map/brochure, dated 1988,
(attachment #3) describes, under the section titled "History of Grand
Junction", a brief history of the area beginning with "The isolated
barren Grand Valley was traveled by a mere handful of hardy pioneers
prior to 1879.,"—-———-

(4) The Geological Survey Professional Paper 451, titled "Geology
and Artesian Water Supply, Grand Junction Area, Colorado (attachment
#4), states "The present Colorado River above Grand Junction was
known as the Grand River at least as early as 184Z. The city of
Grand Junction was so named because of its position at the junction
of the Gunnison and Grand Rivers. The Green and Grand Rivers united
in eastern Utah to become the Colorado River. The Grand River was
renamed Colorado River by act of the Colorado State Legislature,
approved March 24, 1921, and by act of Congress approved July 25,
1621. In addition to Grand Junction., the name still remains in the
Grand Valley between Palisade and Mack; in Grand Mesa, which stands
more than a mile above the Grand and Gunnizon Valleys; and in Grand
County, Colorado."
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(5) Soil Survey of the Grand Junction Area, Colorado Series 1940, No.
19, Issued November 1955 (attachment #5) freguently refers to the
Grand Valley, particularly on the fold out pages 6 and 7. (b) and
(¢) are combined, to a great extent, in that the reader will find
reference to both categories in the attachment #5, Soil Survey of the
Grand Junction area",.

To briefly summarize (c) we submit the following:

The Grand Valley viticultural area is located in Mesa County,
Colorado. Elevations rise from 4500' at the western end near Fruita
to 4573 at Grand Junction, and 4729' at the eastern end of the
valley near Palisade. This valley, carved in the Mancos Shale
formation by the Colorado and Gunnison Rivers and their tributaries,
is surrounded, for the most part, by steep mountainous terrain: Deep
canyons flank the valley to the south west; a sharp escarpment known
as the Book Cliffs rises to 7000' above the valley to the north and
north east; The Grand Mesa stands more than a mile above the eastern
edge of the valley; and rough broken and steep, hilly land borders
the high terraces and mesas to the south.

The climate is considered arid, with a high percentage of bright,
sunny days. Air drainage is governed by the currents which are
stabilized as the Colorado River exits the steep, narrow Debeque
Canyon on the north east edge of the Grand Valley.

Alr movement during the daytime is easterly turning to westerly in
the evening. This movement affords a more limited daily range in
temperatures and less danger from frosit, particularly at the eastern
end of the Grand Valley where the majority cof the vinifera plantings
are located.

Summer temperatures occasionally rise above 100 degrees and the night
“temperatures remain cool. Winter temperatures are mild and
relatively constant - seldom dipping below zero. The average
humidity is low, and the average frost free growing season is 190
days.

The average annual precipitation is 9.06% a year, and the ground is
free from snow most of the winter.

In addition to the cliffs and mesas to the north and east of the
valley, the surrounding areas to the north west, west and south are
comprised of three areas of different "soil associations". For the
most part, these areas are not irrigated and are =zuitable only for
livestock grazing. They are rocky, oft-times steeply sloped, and the
soils are classified from fair to poor, to non-existent. Large areas
to the south, along the Gunnison River and Colorado Highway 50, show
extensive evidence of excessive salts and alkalinity.

Meore complete data regarding (c¢) above mayv be found in our major
source of information publication, ths enclosed copies made from
"Soil BSurvey Grand Junction Area, Colorado", attachment #5.

{d) The boundaries of the proposed viticultural area, using landmarks
and points of references are as follows:

(1) Starting at the point where the Orchard Mesa Siphon joins the
Government Highline Canal Tunnel No. 3, immediately west of I-70 and
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the Colorado River moving ESE, under the Colorado River and I-70 to
the

(2) Orchard Mesa Canal. Southward along that Canal which parallels
the 4800' elevation and the base of the mesa wall on the east of the
canal. Then following the

(3) base of the mesa wall southward to its intersection with

(4) Watson Creek , in the Blowout. Then in a direct WNW line, over
Horge Mountain, to the

(5) Jeep Trail. Then northward along the jszep trail to its
intersection with

(6) Orchard Mesa Canal No. 2 Then WSW along Canal No. 2 to its
junction with thse

(7) Gunnison River. Then northward along the Gunnison River to its
junction with the

(8) Colorado River. Again northward to the

(9) bridge where County Road 340 crosses the Colorado River. Then
W8W to

(10) the intersection of County Road 340 and
(11) Monument Road. Southwest along Monument Road to the boundary of

{(12) The Colorado National Monument. There North and West along that
boundary to the intersection with

(13) County Road 340 (Broadway), northward to the city of
(14) Fruita where County Road 340 becomes
(15) Cherry Street. North on Cherry Street to its intersection with

{16) ¥ Road. Due east on K Road, and extending in that same line to
the intersection with

(17) The Goveranment Highline Canal. There Southegast to its
intersection with

(12) U.S. Interstate 70 and eastward along I-70 to that point east
north east of the city of Palisade, where the Government Highline
Canal enters

(19) Tunnel No. 3, passes northward under I-70 and NNW underground to
the point of beginning.

{e) The appropriate maps for determining the boundaries of the Grand
Valley Viticultural Area are seven U.5.G.S5. maps. The maps are
titled:

(1) Cameo Quadrangle Colorado-Mesa County 7.5 minute series

(2) Palicsades Quadrangle Colorade-Mesa County 7.5 minute
series



(3) Clifton Quadrangle Colorado-Mesa County 7.5 minute series

(4) Grand Juncticn Quadrangle Colorado-Mesa County 7.5 minute
series

(5) Colorado National Monument Quadrangle Colorado-Mesa
County 7.5 minute series

(6) Frulita Quadrangle Colorado-Mesa County 7.5 minute series

(7) Corcoran Quadrangle Colorasdo—Mesa County 7.5 minute
series
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GRAND VALLEY FOREIGN TABLE GRAPES

HILE much is being said, and justly so, about peaches, pears and apples, and all other kinds of tree fruits, we must not forget the
Foreign Table Grapes. This most beautiful and luscious of all fruits deserves first place on the gt of products that can be grown
successfully and profitably in this, the Valley of the Grand. However, it has not received the attention it so richly deserves, as
mo& people have been giving their time and attention to the planting of orchards.

This is due largely to the fact that we have a great many settlers from the Eastern &ates, coming here and locating and who are
familiar with tree fruits and Native or American Grapes, but not with Foreign Table Grapes.  Also, partly because this is & new
country and up to a very few years ago it was not known what varieties of grapes would be adapted to our climate and s0il conditions, and what varieties
would be the most profitable to raise. Those who have led the way in experimenting have demonstrated to their satisfaction, and to the surprise of many
Eagtern fruit buyers, that we can and do grow a table grape that for color, general appearance and quality, cannot be surpassed by any grown in
California, and when we remember that there is not another section in the entire United States where these grapes have been grown successfully outside
of California and the Grand Valley, we wonder why the people in general have been overlooking one of the grande#t fruits grown, and one that is sure
to bring quick and as large retums than any other fruit.

When one considers the limited area where these grapes thrive and succeed, and the nearness of our markets, one cannot help but see the prospedis
and possibilities in #iore for the man who plants a vineyard, that cannot be duplicated with any other kind of fruit,

There is also an unlimited market for Fancy Late Table Grapes, as nearly all summer fruits are gone by the time the grapes are ready for market.

It is also easierto obtain ‘help for picking and packing, as the rush of the peach gathering is over; end lagt but not leadt, the prices are generally good,
owing to the scarcity of other fruits at this season of the year. )

A few facts about the returns on an acre of Flame of Tokay or Black Comichon Grapes, planted in a good location and well cared for, would
be in order here. .

Planted 8x8 feet would give 680 vines per acre, which should produce at three years of age an average of 14 crate to the vine or 340 crates to
the acre; at $1.00 per crate would give us $340.00.

At four years of age the product should be double; or $680.00; while it is possible to realize more than this for the fifth or sixth year and succeeding
years, it is well to take a conservative figure, and cven though vines should never be allowed to bear more than a crate per vine on an average, we have
plenty of inftances where 40 0r 45 Ibs. of grapes have been taken off a single vine five orsix years old, and prices have ranged from $1.25 to $1.75 per crate.

Individual bunches have been found to weigh five pounds each.

These are facts which proves what climate, soil and irrgation can produce in the line of Foreign Table Grapes.
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HISTORY OF GRAND JUNCTION

The isolated barren Grand Valley was traveled
by a mere handful of hardy pioneers prior to 1879.
In that year, the Ute Indians were moved to Utah,
after being forced to cede 100,000 square miles
of their Western Colorado lands.

J- Clayton Nichols, William McGinley, and O.D.
Russell staked their claims on the south bank of
the Grand River (later named the Colorado) at its
junction with the Gunnison River. These men
sold other settlers on their stories of the area's un-
surpassed scenery and possibilities for irrigating
orchards. George Crawford, former governor of
Kansas, joined Nichols and McGinley in their
claims. Crawford was looking for a place on the
old Ute Reservation to lay out a new town.

The first settlers had to build roads, trails,
bridges, and cabins—everything needed to
establish their town. Although it was a hard life,
they were tough people.

In 1881, the town of Grand Junction (named for
its location at the junction of the state’s two largest
rivers)was incorporated. The town grew. Soon
railroad service crews were at work in the area,
and irrigation waters were bringing rich harvests.
The later discovery of Uranium made Grand
Junction a center for this vast, new mining in-
dustry. Finally in 1963, Grand Junction was nam-
ed an ''All-American City."

RECREATIONAL AND
CULTURAL FACILITIES

Excellent year-round recreational facilities can be
found in and around Grand Junction.

There are numerous places to boat, fish, and
hunt, including the areas of Vega Dam Reservoir,
Blue Mesa Reservoir, Highline Lake, Grand Mesa
National Forest and Glade Park Recreation Area.
Grand Junction has easy access to many of the
major ski areas such as Powderhorn, Aspen
Snowmass, Aspen Mountain, Aspen Highlands,
Buttermilk, Sunlight, Vail and Telluride. All of
these are within a few hours of Grand Junction.

Snowmobiling areas such as Glade Park and
Grand Mesa are as close as 20-40 miles from the
City. The City also supports football, baseball,
basketball, and softball leagues as well as several
annual major recreational events. These events in-
clude the National Junior College World Series
Baseball Tournament; Colorado Stampede Rodeo;
Coors International Bicycle Classic; annual Air
Show; Lands End Hill Climb; quarter horse rac-
ing and horse shows; and stock car racing.

Grand Junction has excellent cultural activities
including art exhibits, theater performances, sym-
phony performances with guest artists, communi-
ty concerts, and museums.
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The samples from the Entrada Sandstone or the Entrada and
Wingate Sandstones were soft sodium bicarbonate water, most
of which had a hardness of less than 50 ppm (parts per million)
and some of which had a hardness of 10 ppm or less; three samples
had a hardness ranging from 100 to 124 ppm. Samples from the
Morrison were soft sodium bicarbonate-sodium sulfate water.
These waters are of good quality for domestic use, but contain
high percentages of sodium and may be harmful to certain plants
or crops. No samples were obtained from the Burro canyon
Formation or Dakota Sandstone, but reports from well drillers
and owners indicate that the water generally is brackish or salty.

In all the water analyzed, the relative softness is attributed to
natural softening by base exchange, whereby calcium and mag-
nesium ions in the water arc exchanged for sodium ions in cer-
tain minerals in the aquifers and thus remove part or most of
the hardness-producing calcium and magnesium from the water.
Petrographie and X-ray examinations of samples of the Entrada
and Wingate Sandstones indicate that clay minerals ecause
the softening. There is an almost linear decrease in hardness of
water in the Entrada with inerecased distance from the recharge
area.

Most of the artesian water in the Grand Junction area is used
for domestic purposes, either by the owner alone, by the owner
and nearby homes connected by pipeline, or by hauling to homes
equipped with storage tanks or cisterns. From 1 to as
many as 30 tank-loads - (1,100-gallon tanks) per day are hauled
from 13 of the wells. Some of the water is used for watering
livestock, filling a swimming pool, supplying a meat-packing
plant, or watering small plots of lawn or shrubs.

Declines in artesian heads and flows indicate that the principal
aquifer—the Entrada Sandstone and to a lesser extent the Win-
gate Sandstone—have been overdeveloped in parts of the Grand
Junction area, but two relatively large areas are undeveloped or
only slightly developed and would yield additional water to wells,
preferably spaced more than a mile apart. One area comprises
the southwest side of the Grand Valley and the Redlands, in and
northwest from the northwestern part of the area. The other
arca comprises the southwestern side of the Grand Valley, parts
of Orchard Mesa, and the lower part of the Gunnison River
Valley in and southeast from the eastern part of the area.

Grand Junction and Fruita have municipal water supplies
piped from distant surface-water sources. The Colbran Project
of the U.S. Bureau of Reclamation will supply water for irrigation
and power in Plateau Creck valley north of Grand Mesa and to
the Ute Conservancy District for piping to several cities and towns
and most rural residents in the Grand Valley, including those of
the Redlands and Orchard Mesa. Completion of this water
system should greatly reduce the draft on the artesian wells in
in the Grand Junction area. This reduction should arrest the
decline of the artesian head or should allow the head to recover
gradually. Because of the small rate of recharge, however, the
recovery in head will take considerable time.

INTRODUCTION
PURPOSE AND SCOPE OF THE INVESTIGATION

An investigation of the geography, geology, and
artesian water supply of the Grand Junction area,
Mesa County, Colo., was begun in 1946 as a part of
the program of cooperative ground-water investi-
gations being made by the Colorado Water con-
servation Board and the U.S. Geological Survey.
The study was the outgrowth of a request from the

late Mr. Frank C. Merriell, a widely known water
enginecer of Grand Junction to the late Judge Clifford
H. Stone, former Director of the Colorado Water
Conservation Board, concerning the degree of inter-
ference between flowing artesian wells in the Grand
Junction area and the danger of even greater over-
development. The purpose of the study first was
to determine the locations, depths, and yields of the
wells, hydrologic properties of the aquifers, chemical
quality of the water, and degree of interference be- '
tween wells. Later, the investigation was broadened
to include studies of the recharge conditions and areas
of outcrop of the several aquifers, which required a
detailed study of the geology of the area.

The Grand Valley, which includes the northeastern
part of the area studied, is underlain largely by the
thick Mancos Shale, which is nearly devoid of usable
ground water. For this reason, rural domestic water
has to be hauled either from the few towns having
water-supply systems or from some of the artesian
wells described in this report. The wells are along
the southwestern side of the Grand Valley, mainly in
tracts known as Orchard Mesa and the Redlands. As
the population and water needs grew, more and more
wells were drilled and the draft on each well increased,
as did attendant interference between wells and lower-
ing of the artesian head. The demand for artesian
water was accelerated during and after World War I1
owing to the exploration for and development of
uranium in arcas southwest of Grand Junction, which
served as headquarters for many of these operations
and, hence, increased in population. Information
gained during this investigation has been requested
by many well owners, drillers, engineers, geologists,
lawyers, and others ever since the work began and has
been very helpful in solving some of the water prob-
lems. It is hoped this report will augment the assist-
ance already given to some by making the information
available to all who need it. The investigation was
under the direct supervision of S. W. Lohman, T. G.
MecLaughlin, and E. A. Moulder, successive district
supervisors in charge of cooperative ground-water
investigations in Colorado,

LOCATION AND SIZE OF AREA

The Grand Junction area, as referred to in this
report, comprises about 332 square miles in the west-
central part of Mesa County, in central-western Colo-
rado. Tt lies between lat 38°47%’ and 39°12%" N.,
and long 108°25’ and 108°47% W. The location of
the Grand Junction area and of other areas in Colorado
in which cooperative ground-water studies have been
made or are in progress is shown in figure 1.
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Figurg 1.—Index map of Colorado showing area deseribed in this report and other areas in which ground-water studies have

The Grand Junction area includes all the Colorado
National Monument, the boundaries of which are
shown in plate 1.

PREVIOUS INVESTIGATIONS

The first topographic and geologic maps of the
Grand Junction area and of Colorado were the result
of work by the U.S. Geological and Geographical
Survey of the Territories (Hayden, 1877b). The to-
pography and geology of the Grand Junction area
were studied and mapped by those masters of recon-
naissance, Henry Gannett and A. C. Peale, respectively,
in 1875 and 1876—long before there were any white
sebtlers or towns. In his report on the Grand River

Report in preparation

Basic-data report published

been made or are in progress.

District, Peale (1877) made many observations on the
geology. In a 28-page letter of transmittal of the
progress report for 1875, Hayden (1877a, p. 26) said:
“When [the survey is] finished, Colorado will have a
better map than any other State in the Union, and
the work will be of such a character that it will never
need to be done again. Colorado will never support
so dense a population that a more detailed survey
will be required.” Nevertheless, by 1913 the growth
of the State and the completion of more detailed
geologic studies of the major mining districts led to
the publication of a new geologic map of Colorado

(George and others, 1913).
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For the 1913 geologic map of Colorado, that part
of the Grand Junction area southwest of the Grand
[Colorade] and Gunnison Rivers was taken from the
geologic map of the Hayden survey, but the parts
northeast of these rivers were taken from coal studies
by Richardson (1909) and Lee (1912) of the U.S.
Geological Survey.

In 1935 a more detailed geologic map of Colorado
on a revised base was prepared by the U.S. Geological
Survey in cooperation with the Colorado Metal Mining
Fund. Changes shown in the geology of the Grand
Junction area included more detailed geology of the
Book Cliffs and a part of the Grand Valley by Erdmann
(1934), of parts of the Gunnison and Grand Valleys
by Campbell (1922), of parts of the Gunnison River
valley by Weeks (1925), and changes in nomenclature
and some revisions in geologic contacts of the area
southwest and west of Grand Junction by C. H. Dane
and C. B. Hunt, done in connection with an investi-
gation in Grand County, Utah (Dane, 1935). The
1935 geologic map of Colorado includes considerable
revisions in southwestern Colorado based upon the
geologic mapping of Coffin (1921), but his geologic
map does not extend far enough north to touch the
Grand Junction area.

Several reports of the U.S. Geological Survey on
areas in eastern Utah, published in the twenties and
thirties, had an important bearing on the stratigraphic
units now in use in the Grand Junction area, notably
those of Gilluly and Reeside (1928) and Baker, Dane,
and Reeside (1936). The sudden demand for uranium
during World War II prompted detailed studies of
known and potential uranium-producing areas and
formations of southwestern Colorado, southeastern
Utah, and adjacent parts of Arizona and New Mexico
by the U.S. Atomic Energy Commission, the U.S.
Geological Survey, and private parties. These studies
provided a wealth of geologic information on the area
to the southwest of the Grand Junction area, and some
of the general studies included geologic sections meas-
ured within the latter area.

The only previous ground-water reports on the area
are that of Weeks (1925), which discusses the occurrence
of ground water in what are now called the Morrison
and Burro Canyon Formations and Dakota Sandstone
in the southeast corner of the area, and that of Jacob
and Lohman (1952), which briefly describes the artesian
aquifers and gives a new method for determining hydro-
logic properties of artesian aquifers from flow tests of
wells,

Several road logs containing information on the geol-
ogy and artesian water-supply of part of the area have
been published (Lohman 1956; 1959; 1960a; Lohman

and Donnell, 1959, 1960; Borden, 1960), and br
descriptions of the geology of parts of the area ha
been published (Lohman, 1960b, 1961a).
HISTORY AND METHODS OF INVESTIGATION

In the fall of 1945, Mr. Frank C. Merriell took 1
on a trip through the Grand Junction area, duri
which time all or most of the flowing artesian we
were visited and well owners and well drillers we
interviewed. The geology of the recharge areas of t
several artesian aquifers also was observed briefly.

The brief inspection of the area indicated that, as

“first step toward a better understanding of some of t

problems of declining artesian head and interferen
between wells, it would be necessary to measure t
shut-in head of as many wells as possible and to perfor
pumping or flow tests on selected wells, During t
winter of 1945-46, I designed and built an ink-w
mercury gage'!? for accurately measuring not on
static shut-in head but also slowly recovering head aft.
a period of flow; as a result the recovery method al
could be used in determining the transmissibility .
the aquifers. A method was developed (Jacob an
Lohman, 1952) for determining the coefficients of bot
transmissibility and storage from a flow test on
single artesian well. The depths of the wells, whic
ranged from 500 to more than 1,600 feet, precluded tt
practicability of drilling observation wells, and existir
wells were too far apart for use of multiplewell method

During the summer of 1946, head and flow tes
were made on eight of the artesian wells, records wer
obtained for other wells, and a reconnaissance was mad
of the geology of the area. This reconnaissance ir
dicated the need for a more detailed study of th
geology to determine the location and nature of th
recharge areas, the effect of folding and faulting on th
recharge areas, and the lateral changes in character an
thickness of the strata. Because most of my time we
devoted to administrative matters and because virtuall
all the funds available for cooperative ground-wate
studies in Colorado were required for investigations o
higher priority in eastern Colorado, fieldwork in th
Grand Junction area was carried on intermittentl
from a week to several weeks each year through 195¢
Samples of water were collected from representativ
wells for chemical analysis in the laboratories of th
U.S. Geological Survey, at Albuquerque, N. Mex., an
and at Salt Lake City, Utah. Samples of sandston
were collected from the two principal artesian aquifer
for determination of physical and hydrological proper
ties in the survey’s hydrologic laboratory by W. 11

! Lohman, S. W., 1947a, Ink-well gage for measuring artesian head: U.8. Geoloy
ical Survey, 6 p., mimeographed,

1 ———1947h, Ink-well mercury gage for measuring artesian head, improved b
the use of stainless steel valves: U.S. Geological Survey, 1 p., mimeographed.
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Lohman and R. A. Speirer, for petrographic examina-
tion by H. A. Tourtelot, and for X-ray determination
of the clays by V. J. Janzer, all of the Geological Survey,
at Denver, Colo. Measurements of shut-in artesian
head were made on certain wells almost annually
through 1952 but, because of the increased use of the
water, the number of wells for which permission could
be obtained for shutting off the flow overnight decreased
each year, and after 1952 it was considered impracti-
cable to continue the measurements.

Field mapping of the geology was done on sterco
pairs of aerial photographs obtained from the U.S.
Soil Conservation Service. The photographs were
made in 1937 at a scale of approximately 1:21,000.
Parts of the area were accessible by automobile or jeep,
but large areas were covered on foot, and much of the
Gunnison River Canyon was accessible only by a rail
motor car rented from the Denver and Rio Grande-
Western Railroad Co.

The geologic and hydrologic data thus obtained
sufficed to help many well owners and well drillers in
solving water-supply problems and to assist the Mesa
County District Court in handling litigation between
well owners.

After field mapping of the geology was completed,
high-altitude aerial photographs made in 1954 and 1955
became available from the U.S. Army Map Service;
these photographs were used by other Survey geologists
in preparing photogeologic maps of areas immediately
to the south. In order to reconcile the photogeologic
mapping and my field mapping, Donald G. Wryant, of
the Survey had the geology of the Grand Junction area
replotted by Kelsh plotter. The replotting was done
by Charles H. Marshall with my part-time assistance.
Small inaccessible or relatively inaccessible areas,
mostly along the Gunnison River valley in the south-
eastern part of the area, were mapped photogeologically
by Mr. Marshall and me, but most of the resulting map
(pl. 1) closely follows my original field mapping. The
stereoscopic model scale was about 1:12,000, reduced
by pantograph to 1:24,000; this scale was in turn
reduced to 1:31,680 during final compilation. Most
of the township and section lines and the place and
streamn names on plate 1 were taken mainly from
planimetric base maps prepared by the U.8. Soil Con-
servation Service, scale 1:31,680, but some were taken
from township plats of the U.S. Bureau of Land Man-
agement and from maps of the U.S. National Park
Service. The roads and drainage were plotted by
Mr. Marshall at the time the geology was plotted.

Soon after the Grand Valley and Gunnison River
valley were opened to settlement in 1881, a group of
townships was surveyed by the General Land Office
and referred to the locally established Ute principal
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meridian and base line. Later, when surveys referred
to the sixth principal meridian and base line reached
and surrounded the area, the two surveys did not fit
properly. As shown on plate 1 the junction of the
two surveys follows an irregular boundary and causes
some confusion.

The wells on plate 1 and In table 7 are numbered
consecutively from 1 to 48 in order by township and
section from east to west and from north to south.
Within each section the wells are numbered by quarter
section in a counterclockwise direction; and a similar
system 1s used within each quarter-quarter section.
Locations based on the earlier survey are followed by.
«Tte P.M.” throughout this report.

T was assisted at various times in running flow tests
by Thad G. MecLaughlin and William J. Powell, U.S.
Geological Survey; Charles C. Williams and William
R. Smith, formerly with the TU.S. Geological Survey;
Mahmood Hussain, of Madras Province, India; and
by my son, William H. Lohman. I was assisted in the
geologic mapping during the summer of 1947 by W. J.
Powell, during the summers of 1948 through 1953 by
W. H. Lohman, and during the summers of 1955 and
1956 by my sons, James T. and Robert M. Lobman.
W. R. Smith also determined the altitudes of measuring
points on some of the wells by plane table and alidade.

ACENOWLEDGMENTS

T am indebted to the many well owners who supplied
information on their wells and gave permission for
head or flow tests or both, to the several well drillers
for logs and other information on wells in the area,
and to others in the area who supplied information
concerning artesian wells. Special acknowledgment is
given to the late Frank C. Merriell for his foresight in
making known to the Colorado Water Conservation
Board the need for a study of this critical water-supply
problem and for his assistance and continued interest
during the course of the investigation.

T am indebted to B. R. Finch, Russell Mahan, Homer
Robinson, and F. G. Bussey, successive Superintend-
ents, and Dwight L. Hamilton and Pat H. Miller,
successive Chief Park Naturalists, of the Colorado
National Monument, for assistance in supplying infor-
mation and in providing access to parts of the Monu-
ment not open to the public. Several members of
U.S. Geological Survey formerly stationed at Grand
Junction provided information on the geology of the
arca, and I am particularly indebted to Richard P.
Tischer, Lawrence C. Craig, J. C. Wright, F. W. Cater,
F. G. Poole and Clifford N. Holmes for providing
copies of data or geologic sections measured in the
area and for many discussions of geologic problems.
Mr. Craig also reviewed the section on geology and
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made many helpful comments. I am greatly indebted
to H. A. Tourtelot of the Survey for microscopic and
X-ray examination of sandstone and clay samples, and
for reviewing parts of the manuscript. I am indebted
to V. J. Janzer of the Survey for X-ray and microscopic
examination of clay samples. E. B. Leopold, J. H.
Irwin, G. E. Lewis, R. A. Scott, S. A. Schumm, D. R.
Shawe, R. W. Stallman, F. W. Cater, Ogden Tweto,
J. R. Donnell, D. G. Wyant, P. L. Williams, W. R.
Hansen, and J. C. Wright, of the U.S. Geological
Survey, and W. C. Bradley, of the University of
Colorado, read parts of the report and made many
helpful suggestions.

T am indebted to the commanding officer of Lowry
Air Force Base, U.S. Air Force, Denver, Colo., for
authorizing an aerial photographic mission over the
Grand Junction area in response to my written request
of March 30, 1960, and to Master Sergeants M. M.
Friedman and C. M. Fetterman for taking a series of
excellent low-angle oblique aerial photographs of the
area, two of which are included in this report as figures
29 and 35. '

I am greatly indebted to my sons and to my wife,
Ruth H. Lohman, who accompanied me during most
of the fieldwork, for their assistance and encouragement.

GEOGRAPHY

The Grand Junction area is in the northeastern part
of the Canyon Lands section of the Colorado Plateaus
province (Fenneman, 1928), the province being more
generally referred to simply as the Colorado Plateau.
The Canyon Lands section terminates against the Book
Cliffs, which form the northeastern wall of the Grand
Valley, northeast of which is the Uinta Basin section.
The Canyon Lands section is an upwarped plateau
containing several large folds, laccolithic mountains
that rise above the plateau surface, generally deeply
incised drainage, and an intricate set of deep canyons
(Hunt, 1956a, p. 2). The Grand Junction area, as
defined in this report, contains examples of all these
features except laccolithic mountains; but the nearest
of these, the La Sal Mountains, are in eastern Utah
only about 35 miles to the southwest.

Most of the Grand Junction area is on the north-
eastern flank of the Uncompahgre Plateau or uplift,
but it includes parts of the Grand Valley and the lower
Gunnison River valley. The area includes the city of
Grand Junction, the town of Fruita, and the villages
of Appleton, Whitewater, and Glade Park. A tract
of almost flat terrace land south of the Colorado River
above the mouth of the Gunnison River is called Or-
chard Mesa. A rolling and somewhat hilly area south
of the Colorado River and between the mouth of the
Gunnison River and Fruita is called the Redlands.

When the Gunnison expedition traversed the area in
1853, the present Gunnison River was known by its
Spanish name “Rio Javier” or by its Indian name
“Tomichi” (Hafen, 1927, p. 269), but Beckwith (1854,
p. 57), who wrote the report of the Gunnison expedition,
incorrectly referred to what is now named the Gunnison
as the Grand River and to what is now named the Colo-
rado River above Grand Junction as the “Blue River”
or, as the Indians called it, the “Nah-un-kah-rea.”
The present Colorado River above Grand Junction was
known as the Grand River at least as early as 1842,
however (Fremont, 1845, p. 284). The city of Grand
Junction was so named because of its position at the
junction of the Gunnison and Grand Rivers. The
Green and Grand Rivers united in eastern Utah to
become the Colorado River. Sometime after the death
of Captain Gunnison in the fall of 1853, the Rio Javier
was named the Gunnison River in his memory. The
Grand River was renamed Colorado River by act of the
Colorado State Legislature approved March 24, 1921,
and by act of Congress approved July 25, 1921; but, in
addition to Grand Junction, the name Grand still
remains in the Grand Valley, between Palisade and
Mack: in Grand Mesa, which stands more than a mile
above the Grand and Gunnison Valleys; in the town of
Grand Valley, 46 miles upstream from Grand Junction;
/amd in Grand County, Colo., and Grand County, Utah.

N> N E TOPOGRAPHY
SOBSERCEMTLY <CHANGCED

Before 1917 the only topographic map of the Grand
Junction area was that made by Henry Gannett during
the Hayden survey (Hayden, 1877b) at a scale of 1:253,-
400 and a contour interval of 200 feet. In 1917 a topo-
graphic map of the Grand [Colorado] River below Grand
Junction, scale 1:31,680, contour interval 25 feet, was
published by the U.S. Geological Survey (Herron, 1917,
pls. 27-32). In 1942 a topographic map of the Colorado
National Monument (pl. 1), scale 1:31,680, contour
interval 20 feet, was published by the U.S. Geological
Survey. This map was reprinted in 1948, and a shaded-
relief edition was published in 1958. In 1948 a topo-
eraphic map (2 sheets) of the Whitewater Reservoir site
on the lower Gunnison River, scale 1:24,000, contour
interval 5, 10, and 20 feet, was published by the U.S.
Geological Survey. It includes a stretch of the Gunni-
son River valley from a few miles above Grand Junction
to Escalante, in Delta County, and shows the topography
from river level up to the proposed pool altitude of 4,800
feet. These were the only topographic maps available
during the fieldwork and until 1959, when the U.S. Army
Map Service published topographic maps of the Grand
Junction and Moab, Colorado-Utah sheets, scale 1:250,-
000, contour interval 100 and 200 feet. The entire area

of this report is included on these two maps, which were
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made from high altitude aerial photographs taken in
1954 and 1955. If 7%-minute topographic quadrangle
maps had been available for the Grand Junction area
to serve as a base for plate 1, greater accuracy of the
structure contours would have been possible, and the
maps would have been very useful, in conjunction
with the structure contours, in estimating the depths
to the several artesian aquifers.

That part of the Uncompahgre Plateau northwest of
Unaweep Canyon is known as Pifion Mesa; its highest
altitude is 9,545 feet, just a few miles southwest of the
mapped area. Pifion Mesa includes the Fruita Division
of Grand Mesa National Forest. The highest part of
the area shown on plate 1 is about 2 miles northwest of
North East Creek, where several mesas have altitudes
of more than 8,200 feet. From Pifion Mesa the area
slopes northeastward generally at about 2° to 3°, but

in places the slope is 3° to 7° and along some of the folds
the local dip of the rocks and slope of the land surface
is as much as 80°. Much of this sloping surface, partic-
ularly in the southeastern part of the area, is on the
Dakota Sandstone (pl. 1), but in other parts it is on
older rocks. The Colorado River leaves the northwest
corner of the area at an altitude of less than 4,430 feet,
and the ares as a whole has a relief of more than 3,700
{eet.

The northeastward-sloping surface is cut by a series
of deep canyons that trend generally northeastward.
Many of these canyons are more than 500 feet deep,
and No Thoroughfare and North East Creek Canyons
are 1,000 feet deep in places. Many of the canyon
walls, particularly in the Colorado National Monument
(fig. 2), are sheer cliffs of the Wingate Sandstone, but
in some places even higher vertical or nearly vertical

IIGurE 2.—Independence Monument, separating North and T

Entrance from Grand View Point; Colorado River, Grand Valley, and Book Cliffs in distance.
p€, Precambrian schist, goeiss, and granite; e, Chinle Formation; Fw, Wingate S andstone; 'Rk, Kayents
of resistant sandstone of Kayenta Formation prolects underlylng Wingate Sandstonc from crosion.

the lefl part of Independence Monuwment and from the Yipe Organ at left, Wingate erodes to rounded domes and spires.
Top of Indepondence Monument is noarly 450 feet above floor of canyon.

on top of Precambrian rocks and moneeline in middle background.

tast Entranees of Monument Canyon, in Colorade Natlonal Monwnent. Looking north down North

Roan Cliffs are white cliffs at extreme distance on right skyline.
1 Formation; Jm, Morrison Formation. Note how thin capping
Where this protective capping has been croded away, as from
Note also simooth exhumed erosion surface
Infrared photograph.
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THE GRAND JUNCTION AREA is in the Grand Yalley of Col-
orado near the western edge of Mesa County. Cirand Junction,
the largest city in Colorado west of the Continental Divide, is ap-
proximately at the center of the Area. The climute is clenr, sunny,
and semidesert. The agriculture depends on irrigation. Some 70
years ago the area supported only a sparse cover ol desert shrubs.
Now it is vitalized by a network of irrigation ditehes and produces
high-quality orchard fruits, vegetables, and field crops.

At the risk of oversimplification, the critical problem always lias
been that of applying water at the time and place and in the amount
that will obtain the best production without damaging the soils.
Farmers must guard against the accumulation of seepage water and
salts in the soils; the overirrigating or underirrigating tha damages
or kills orchard trees; and the planting of crops on a soil that will
not tolerate the kind of irrigation those crops must have.

This soil survey, made cooperatively by the United States Depart-
ment of Agriculture and the Colorado Agricultural Ikxperiment
Station, is designed to aid farmers of the Grand Junction Area In
determining the suitability of various crops grown in the Area to
their particular soils. It describes the soils of the Arca and tells
something about their use and management in 1940, the date when
field work was completed. The survey will serve as a reliuble source
of information about soils for many years to come. Lt is not intended
as a substitute for the up-to-date, detailed information on manage-
ment and crop varieties that can be obtained from the county agri-
cultural agent, the local Soil Conservation Service representative,
the State experiment stations, or similar sources.

GENERAL NATURE OF THE AREA
LOCATION AND EXTENT

The Grand Junction Area is located in the western part of Mesa
County near the Colorado-Utah State line. Grand Junction, the
largest town and county seat, is 195 miles southwest of Denver and
900 miles west of Colorado Springs (fig. 1). The area surveyed
covers approximately 121,600 acres, or 190 square miles.

;‘I’HYSIOGRAPHY, RELIEF, DRAINAGE, AND GEOLOGY

Physiography.—The area covered by this survey is located in the
Canyon Lands section of the Colorado Plateau physiographic province
(8).2 Tt occupies part of the floor of a deep pocket, or valley, known
as the Grand Valley of Colorado (pl. 1, A). This valley, carved in
the Mancos Shale formation by the Colorado and Gunnison Rivers
and their tributaries, is surrounded for the most part by steep moun-
tainous terrain (fig. 2). Deep canyons flank the valley to the south-
west; a sharp escarpment known as the Book Cliffs rises ubove it
to the north and northeast; foot slopes of the Grand Mesa lie to the
ecast; and rough broken and steep hilly land that borders high terraces
or mesas lies to the south.

2 Ttalic numbers in parentheses refer to Literature Cited, p. 118.
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Ficure 1.—Location of the Grand Junction Area in Colorado.

For convenience the surveyed area can be divided into three general
physiographic sections:® (1) A recent alluvial plain consisting of
broad coalescing alluvial fans and stream flood plains; (2) older and
higher lying alluvial fans, terraces, or mesas; and (3) rolling to steep
land occurring as terrace escarpments, high knobs, or remnants of
former mesas.

Relief.—Each of the three general physiographic sections in the
area has a typical kind of relief. The recent alluvial plain consisting
of broad coalescing alluvial fans and stream flood plains is broad and
al AT O = - : $
slopes very gently eastward and northwestward from Grand Junction.

The older and higher lving alluvial fans, terraces, or mesas have
gentle slopes toward the Colorado River, but their otherwise smooth
surface is fringed by narrow steep rims that mark the drop from a
higher to a lower bench, or by a few steep-sided arroyos running to-
ward the Colorado River. Orchard Mesa, south of the Colorado
River, is typical of this pattern of relief.

3 Various areas within the sarvey have commonly used local names that are used
in this report. That part of the survey lyving sountheast of Palisade is known
as the Vinelands; the long high terrace, or mesa, soutn of the Colorado River to
thoe southeast of Cirand Junction is called Orchard Mesa; and the smooth gently
sloping area southwest of the Colorado River and west of Grand
Junetion is named the Redlands.

Some of the more distinetive soils and zoil areas also have local names. The
gray, moderately fine textured to fine textured alluvial soils on the young alluvial
plain north of the Colorade River are called adobe,  Soils on the l;ii{h(‘;l)(‘ll(‘hei
or mesas northwest of Crand Junetion are referred to as red sandy land or red
heavy land, depending on their texture. The rather sharply uneven soils formed
in place over shale are known as shale land. '
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;"} Corcoran Peak
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Fioure 2.-—Geographie, physiographic, and cultural

the Redlands. This uplift, after ages of severe geologic erosion, has
caused the exposure of several of the upheaved geological formations
that before the uplift normally were situated far below the thick, 4,000-
foot, Mancos shale bed. From the top downward, iu respect to their
former position below the Mancos shale, these formations include
Dakotu, Morrison, Summerville, Entrado, Kayenta, Chinle, and the
lower pre-Cambrian. These give rise to the sandy soils of the
Redlands.
CLIMATE

The climate of the Grand Junction Area is similar to that of most
of the intermountain areas west of the Continental Divide in its
aridity, wide range of daily temperatures, high percentage of bright
sunny days, and high evaporation rate.” Where the climate ditfers,
the differences apparently are caused by protective mountain barriers.

features of the Grand 1T Junction Area, Colorado.

In the extreme eastern part of the Area, the Colorado River enters
the Grand Valley through a steep narrow canyon that tends to stabi-
lize air currents in the valley. During the day, the air tends to move
up the slopes that confine the valley at its eastern end.  Then, at
night, the air moves down again. This peculiar movement, spoken
of as air drainage, affords a more limited duily range in femperature
and less danger from frost in the proximity of Pulisade thun elsewhere
in the valley. Hence, the eastern section of the valley, 1o w distance
of about 3 or 4 miles west of Palisade, has a climate particularly suitable
for orchard fruits.

Aside from the difference alveady mentioned, climatic conditions
at Grand Junction are representative for the arca.  Normal mouthly,
seasonal, and annual temperatures and precipitation conipiled from
records of the United States Weather Bureau station at Crand Junc-

tian awa mixran an fahla 1
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Itaurr 3.—Northwest-southeast cross section of the

Uncompahgre uplift and the principal

As s'ummﬂin table 1, summer temperatures rise to a maximum
o]f ul.m;(“ lf).y ,'l',. .\(-xl'm'nl days in summer may have temperatures
abovoe 0°. he nichts are coo rev Ui inter ; ild
B o -, ar Mighis ap (70(], however. The winters are mild.

S es ve usually above zero, though an absolute minimum
ar —1 has been recorded.  The average humidity is low, so zero
weather does not seem so cold nor the summers so hot as in States
where the humidity is hiehor,

The averace date of the last killi i ing i i

he averace d; »last killing fros spr §

B a1 cilling 0st In spring is April 14, and the

bt in fallis O ober 21, e average frost-free, or growing season is
1.mf #is Ocensionally, Jate spring or early fall frosts do some damage
to fruits and vegetables on the bottom lands and recent flood plains
On 1!:1‘] mesas or higher terraces, frost damage is slight.  Frost is
(*spm-m‘!_y rare in the elimatically protected areas around Palisade and
along the blufls bordering the Redlands.
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Grand Junction Area showing the tilt causi by {he
formations giving rise to the soils.

Tigh winds are unusual, and eyclones are unknown. TLight thunder-
showers are common during summer. Hail damage is localized and
usually slight. Summer showers ave frequently more detrimental than
beneficial, especially those that come during the harvesting season for
alfalfa, cantaloups, pinto beans, and peaches. In some seasons a few
days of damp drizzly weather during peach harvest stop work and may
allow part of the crop to become overripe and unfit to be shipped by rail.

The average annual precipitation at Grand Junection is 9.06 inches
per year. This precipitation is well distributed throughout the year
but 1s not sufficient, to permit suceessful dry farming. T'he soils support
only a scant growth of native grasses and shrubs if they are not irri-
gated. The average snowfall is 22.0 inches. The snow usually melts
within a few days after it falls. The ground is free of snow most of the
winter.
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TasLe 1.—Normal monthly, seasonal, and annual temperature and
precipitation at Grand Junction, Mesa County, Colo.

[Llevation, 4,849 feet]

-
Temperature ! Precipitation ?
. | -
Month Abso- | Abso- Total | Total | Aver-
Aver- lute | lute Aver- | for the | for the | age
| age | maxi- | mini- | oage driest [wettest | snow-
| i i muni year year fall
b *F. °F. Inches | Inches | Inches | Inches
December.......-..-| 285 66 —21 0. 68 *) 0. 49 5. 4
January. 4 ... 24 0 62 —19 . 60 0. 14 T 5.8
February...._._..___| 320 7 —15 .63 .14 .93 4. 8
Winter. . 21| 70| —20| Lut| 28| 219 | 160
e e e e e e o
Mgl cao son vanca]  $2 | 81 7 . 87 .13 1. 70 2.6
APl cvnnc saasmas | 51. 8 85 14 .75 1. 26 1. 31 7
. (7 P — } 62. 1 O-4 29 . 68 . 06 1. 03 1
Spring. ... TS Y ' 7| 230 | 1.45| 4.04 3.4
June._____._ | 72| 104| 35| 45| .o0¢| .78| o0
1 78. 2 105 47 .79 .09 .35 0
August._. .. vsemat T8:@ 103 47 1. 20 .19 1. 51 0
Summer.___._____| 75.0| 105 35 | 244 | .32 2. 64 0
September. .| 67.3| 98| 28| 1.02| L18| 290 0
()'ctob(-l‘ _____________ 54. 4 86 16 . 84 14 2.73 .3
Novewmber. ... _.__. 38. 6 74 4 55 27 26 2.3
SO SOOI SO, W S S S NS

! Average temperature based on a Gd-year record, 1890 to 1953; highest and
lowest temperatures from a 39-year record, 1892 to 1930.

3 : Averagul}rrm;jxpn:mon based on a 65-year record, 1889 to 1953; wettest and
riest years based on a 62-year record, 1892 to 1953; snowfall on a 3U-year record
1892 to 1930. ’ ’ S g

¢ Trace. + I 1900. 5 In 1941.

WATER SUPPLY

' _\\ ater for the city of Grand Junction is obtained mainly through a
25-mile gravity pipeline that brings snow water into the area from
near Granby Lakes on Grand Mesa. Part of the water supply, mainly
that used to fill cisterns outside Grand Junction, comes from several
artesian wells south and southwest of the city. Ordinarily, artesian
water is obtained at depths ranging from 800 to 1,200 feet. }

~ In most purts of the valley, water from comparatively shallow wells
is unfit to drink. This is especially true north of the Colorado River
where the water has a high content of salts derived from the under-
lying Mancos shale formation. A few springs exist in this part of the
valley but they are unfit for drinking purposes. Farmers have their
domestic water supply trucked from artesian wells to the farm and

GRAND JUNCTION AREA, COLORADO 11

stored in cisterns. Water for livestock may he obtained divectly from
the Colorado or Gunnison River, irvigation canals leading therefrom,
small ponds, and in some cases from the artesian wells.

Irrigation water, essential to agriculture in this area, is obtained
from %‘Oth the Colorado and Gunnison Rivers. The muin diversion
canal from the Colorado River, which supplies water for the Govern-
ment High Line Canal and Orchard Mesa Canals Nos. 1 and 2, has a
capacity of 1,525 cubic feet a second. o

The largest irrigation canal, the Governme ~¥“‘H\.5l.|q.n<.€é\bﬁ b Tk S

water out of the main diversion canal chewy B wiles NUE, %

Palisade and earries it through a canal, flumne, and approsimately a
mile of conerete tunnel to the valley. Phis irvication sy stem, com-
pleted in 1914, furnishes water for the wrenter patl ol b lrrigated
land north of the Colorado River. The Kieter Ixten-ion, Grand
Valley Canal, and Tndependent Ranclhimens Diteh e - toplementary
systems operating on the north side of the Colors o River

Orchard Mesa, in the southeastern part of the wrea, is irvigated by
Orehard Mesa Canals No. 1 and No. 2, which we indepeident of the
Government High Line Cangl. The Ovchard Mesa pumping plant
lifts water 195 feet from the main diversion eauns I o the npper Orchard
Mesa canal (Canal No. 2).

The Redlands are irrigated by a canal that oricinates at the Red-
lands Dam on the Gunnison River about 2% miles south of Grand
Junction. The Redlands pumping plant, located approximately a
mile west of Grand Junction, lifts water about 300 feet to the main
canal. Two other pumps, 4 and 5 miles west of Grand Jungtion,
respectively, complete the lifts required for flow in the higher canals.

Ample irrigation water for all the canals is normally available.
Occasionally, during the latter part of summer, tho supply of water
for the Redlands becomes low. ! 4

_ VEGETATION 78 WNOR - [RRIGHTED ALl
OUTSIDE OF GRAND UALLEY Wink POT SOPPORT FRUGT

The Grand Junction Area, before settlement wnd irrigation, had a
cover of desert brush. A few seattered trees grew along the larger
rivers and drainageways. A large part of the area consists of geutly
sloping alluvial fans and flood plains along streans thud originate in
the Grand Valley proper. The native cover was chicily sreasewood,
rabbitbrush, saltgrass, and bordering the larger intermittent ereeks
and washes, seattered cottonwoods.  Greasewood dominated on most
of the alluvial flats that were derived lacgely fron codeposited Mancos
shale, Greasewood, a salt-tolerant shrub. is o faily wecurate -
dicater-of Ravols andeBillings soils, which deseloped nainly from
Mancos shale material and frequently contain quay s oof salts
injurious to crops.

At levels directly above the greasewood (i are i wently un-

dulating to sharply rolling uplands, which are decived o Mancos
shale and are subject to continual erosion.  The-c =upport o noderate

to seant cover consisting chiefly of salthush, raobithea-iy, shadscale
and galletagrass.

The older higher terraces or mniesas support a cover consisting
dominantly of shadscale, but some sagebrush wid pricklypear cactus
are cOMINON.

\
v
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ply of manure, or possibly none at all. Some fruit growers use a
mixed fertilizer. Many others apply 10 to 15 tons of barnyard ma-
nure un acre for peach orchards where the trees are large, and, in
addition, grow a legume cover crop.

Some potato growers near Fruita use mixed fertilizer. If it is
available, most of the farmers producing truck and garden crops use
heavy applications of manure.” If manure is not available they use
commercial fertilizer similar to that applied for potatoes.

CROPS

The main crops now grown in the Grand Junction Aredare peaches,
alfalfa, corn, dry beans, oats, wheat, barley, sugar beets, clover, and
potatoes, m approximately that order of importance. The acreage
in Mesa County of these and other leading crops is given in table 3 for
stated census years. These acreages are representative, but it is to
be considered that they include some land in Mesa County that is out-
side the Grand Junction Area.

TaBLe 3.—Acreage of principal crops and number of fruit trees and
grapevines of bearing age in Mesa County, Colo.

[Figures in this table are not entirely representative for the Grand Junction Area,

because Mesa County includes large acreages outside the irrigated valley.
Nevertheless, these figures indicate in a general way the relative proportion of
the various crops in the Grand Junction Area and the shifts in acreage that
have taken place in the past 30 ycars]

Crop 1919 1929 1939 1949
) Acres Acres Acres Acres
Corn forgrain__._____________________| 4 449 7,282 6, 322 6, 856
Small grains threshed:
Oat8. - o oo e 3, 116 2,976 2, 228 5, 281
Wheat. . _______ 5, 406 6, 0G4 3, 059 3, 793
Rye o .. 105 37 171 161
Batley..coonuonnnimam i e ‘ 667 1, 43 2, 202 3, 734
Dry beans_ .. _________________________ 219 5, 762 | 18, 486 6, 4169
Irish potatoes. . .. ____________ I, 619 1, 363 1, 197 1700
Sugar beets. . _______________ T 2,632 | 1,313 812 1,251
74010 7. 36,726 | 39,734 | 33,116 36, 234
Alfalfs .. . O SO 35, 868 | 36,274 | 30, 893 32,118
Timothy and elover._ . _______________ 773 1, 170 o74 1,236
Grains cut green.______ £ R B R mem 1, 814 1, 899 978 769
Wild grasses_ - ... _________________ 149 187 | 492 1, 275
Otherhay eut. oo ____ 1,122 204 179 836
Coarsc forage. - . ______________________| 3, 864 796 634 774

All vegetables, except potatoes, for sale_
Strawberries

@) 1,174 | 1,359 1, 305
20 53 36 31

Number 3 Number 3 Nwmber 3| Number 3

Peach trees_ - _______ e mmmm e memee o242, 200 285, 754|445, 462 | 636, 354
T R T {115, 525 139, 114 | 71, 504 59, 654
ADPDIE BPEES. o m s v e s 477, 800 {108, 950 | 20, 269 13, 885
Apricot trees. o __ S | (%) 3,725 | 12 248 24, 338
Cherry trees. ... _____| 9,639 3, 763 3, 514 14, 996
Pl and prone treess s cecewsemes oo o RSG5 | 3. 856uluubua8s T:231
R e G S L s o r e g |18, 390 | 38,375 | 19, 104 33, 937

! Does not include acres for farts with less than 10 bags harvested.
2 Not reported.
¥ Number in the census vear, which is 1 vear later than the cron vesr miven at
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The acreage in sugar beets, small grains, and (ree !xl_m:.\ hln
flugtuated considerably over a period of yeurs.  Sowie arcas for n;« thy
used for growing such crops have become too saliie :x‘mi have ln)\:n
shifted to irrigated pasture. In contrust, sonic saline it by 'n;‘lg
drained and improved to the point where hriguted prstare T beew
plowed under and intertilled crops planted.

ORCHARD FRUITS

Tree fruits require a deep and ]‘)en‘nvul»lo soil, but it 'Ml”{ ”“i ‘b.(j
high in organic-matter content. So far as \mmt,‘um lﬁt 11 u'l >u: i‘rlih
concerned, the acreage of tree fruits in this valley cou i o Ufu ; ed,
or brought to a total of about 28 square miles. l)qngm of 1‘o>t,
damage keeps the acreage of tree fruits to about its preseit “\t.(,m'.
Tree fruits in unprotected parts of the valley might be sunst‘:n-(;n) o1
partly satisfactory for a number of ycurs, but the low }'w;mvlm ' ltl'n_l-
perature of —21° F. at Grand Junction indicates the risk n}ml\'o‘( Iil}
planting orchards in areas that have not been proved climatically
Suilt‘i}il}?algbreage of tree fruits reached a maximum before 1910, \viuﬁ). t li'w_y;
were grown mainly near Fruita and cast of Girand Junu‘lmn‘. isk ?
loss through winterkilling, difficulty in controlling the coddl}ng. uu‘).t 1,
prevalence of blight and other disease, high [L\'vd_ costs, and mcu-ang
acreages affected by poor underdrainage and salinity forced abandon-
ment of most of the orchard fruits. 'T'he land was planted to u“fl“‘kt.
corn, pinto beans, small grains, potatoes, and other field (lll‘ulfst
Fruit growing in the Fruita section has been almost completely
discontinued. ‘ - "

Today, tree fruits, especially peaches, ave grown mainty on the
Redlands, Orchard Mesa, the Vinelands, and from Palisade west to
Clifton. ' These areas have proven dependable for tree fraits. ~Good
net returns from peaches have gready mercased the agreagze .L-l‘m‘l
crop in the last 10 to 15 years. The same is frue Jn.v-.plulxm chierries
and apricots. The acreage in pears and apples declined unul about
1943 but has increased recently. _ | o

The acreage in grapes was highest during the perod betw cen TODE

{

and 1910. Long distance to markets and low net income Lave dis-

- Ape growl lost of the grapes are von grows o smualdl
couraged grape growing. Most of the v , y
home vineyards. (o7 RESVRGANCE (M 1970's |
Peaches. GI'O\ViDg of peuchos is the most important f N Spe-

ciality in the Grand Junction Arca. ‘ﬁiiwhls Huciuaie, but w e ;xl]n‘nl:nl
average is 350 bushels an acre. 'Thix would total 6,300 tm;m' 5 uh
acre for the average life of a peach orchiard, \\)Jm_'h i> aboul "‘.) Veurs
(4). Some of the older peach orchaurds nea 1 zllls:g.ilt\ are 1Iumu(l‘lmbn
50 years old, however, and are still producing hizh ;u-l.g». ( (”l“_'
mercial production of peaches is contined mainly o the :-lrmmncu Ly
better situated parts of the valley—the Redlands, the westorn part
of Orchard Mesa, the Vinelands, and fron l’n,lxszmu west 1o _(‘1111();1:
The probable average life of a peach orchard i these aveas -:u;u-.(_n:»zuh ¥
exceeds 20 years. The number of bearing pesch troes in Mesi County
increased about 40 percent between 1039 and 14510, ’

The chief varieties of peaches grown are Elberta, . ).},_ Hale.
Salway, Carman, Halehaven, Orange ling, Sungold, and ochester

A nmmacimatalyy 02 nmaraant af tha teaoe aro Wlhoeo s d noeeaa 00T
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The principal varieties of sweet or semisweet cherries grown are |
Muavillo, Royal Anne, Bing, Lambert, Napoleon, Oxhart, Republican, |
Black Tartarian, and Windsor. The last two varieties are good
pollenizers, especially for the Bing and Lambert, if bees are scarce.
The Royal Anue is a large white cherry; the others are of the red
variety.

Comparatively few sour cherries are grown. The main varicties
are the Montmorency, Knglish Morello, and Royal Duke.

The proper spacing for sweet red cherries is about 30 fect, but
20 feet 1s satisfactory for sour cherries.

The cherries produced in this area are of exceptional quality. A
considerable part of the crop is canned for commereial and home use.
The largest part, however, is packed in 15-pound boxes and sold
through local shipping organizations.

Apples.—-The number of apple trees has decreased steadily since
1919 because of low returns.  Most of the acreage now in apples is
confined to the same general areas as those where peaches are grown.
Formerly, large acreages near Fruita and Clifton were in apple or-
chards, us well as ureas between Grand Junction and Clifton. ~ Apple
growing has been almost entirely abandoned in the Fruita district.
and for the most part in the areas between Grand Junction and
Clifton.

The tillage and irrigation methods used for apple trees are much the
same as those for peach orchards. Young trees are normally set out
between March 1 and April 15, The trees are spaced about 30 feet
apart, though some growers prefer 40 feet. Irequent cultivation is
not so essential for apple as for peach trees, especially when the trees
become large.  Consequently, some growers cut the cover erop in
apple orchards and let it lie as muleh.

Part of the apple crop is sold, canned, or dried locally.  Most of the
better quality fruit is graded and shipped. Local marketing organ-
izations do most of the shipping, but some of the crop is trucked to
outside markets. The principal varieties are Jonathan, Delicious,
Winesap, Rome Beauty, and Starking, a red sport of the Delicious (7).

Apricots and plums.—The number of apricot and plum trees has
increased rapidly sinee 1939 (table 3), but neither crop is extensively
grown in the Grand Junction Area. The orchards, not large and
widely scattered, are in the same areas as the peach orchards and on
the same kinds of soils.

The trees are usually planted in spring.  Spacing, tillage, and ir-
rigation methods are almost identical to those uscd for peach trees.
The commonly grown varieties of apricots are Smiths, Tiltons, Moor-
park, Mount Ganot, Wenatchee Moorpark, Chinese or Colorado,
and Riland. The plum varieties are Santa Rosa, Duarte, Japanese,
and Japanese hybrid. In addition there is a small acreage of plums
that bloom later and are classed as prunes.

A comparatively large part of the apricot and plum crops is sold
or canned loeally.  The quantity shipped to outside markets probably
will inerease as many of the younger trees come into production.

Grapes.—There is a considerable acreage of grapes in Mesa County,
but most of it lies outside the Grand Junetion Area northeast of
Palisade.  Within the surveyed area, grapes are grown in small plots
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of ¥ or 2 acres or less. The vines do well, however, and the frui is
igh guality. ‘ _ .
- é&f{lni‘are gdu yted to the medium textured to saidy Feuiia, ( u'lmh\l.
Ruvola, Mesa, ’I‘{loroughf&re, and Muck soils, especially where these
soils ure in arcas climatically adapted (o peachies. .

Alarge part of the grape crop is sold locally. 'I'hic most nnpm;taut
varieties are Concord, Van Buren, Fredonia, Golden Muscat, Caco,
and Portland. .

Strawberries, raspberries, and blackberries. The ucreage in
berries is small. The berries are of good quality. and oSt of the
crop is sold locally. Berries grow best on the Mesa, Havolu, 'l horough-
fure, and Fruita soils or other deep, well-drained, salt-free soils in the
valley thav do not have a fine texture. .

The common strawberry varictics wve Marshall wnd Utal Centen-
ninl; the red raspberries, Latham, Indian Sumoer, and ’A\u\\'ln}n'gh;
and the black or purple raspberrics, Bristol, Potoniie, and Sodus.

FIELD CROPS

The principal field crops, in order of importance, wre aliit, cort,
dry beans, oats, wheat, barley, and sugar beets. Potatoes clover,
and ryc are also grown. Al of these crops wee ievl ciod Voot sty
weather lasting several days may seriously alleet v oolds of diy beans,
potatoes, clover, and alfalfa, but complete crop Lulnres are almost
unkuown.

Alfalfa.—This always has been and sull is the o=t important fray
crop in the valley. It is grown on almost all the tillibile soils through-
out the valley. ~ Alfalfa is rarely planted on soils of the Clipeta .xAmd'
Persuyo series and occupies only a small acrenge on the Billings silty
clays. It is a deep-rooted crop thut requires good mu‘lSydr;n]lugv.
Oun well-suited soils, such as the Fruita, Mesa, Ravola, and Thorough-
fare, yields of 4 or 5 tons an acre ave common. . ‘

Alfulfu is normally seeded in spring with a compiion crop of onts
or barley. The seed is ordinarily drilled L o 1 inch (imr;-,;.% the rate
of 8 to 10 pounds an acre. The varietics 1os comonly. used are
Meeker Baltie, Nebraska Common, Colorado Cominon, Hardistan,
Grimm, Cossack, Ladak, and Utah Common (6). I veeent y cars
the tendency has been toward more frequent seeding, or ahout every
4 years. More frequent seeding suppresses weeds, deervases wilt
and weevil infestation, and improves the quality of the hay.

The small-furrow method of irrigation is used. The furrows range
from 1 to 3 feet apart. Water is nocmally applicd befor and im-
mediately after each cutting. The soil is given wnple tioi o dry
out before the alfalfa is cut. 'Threc, and frequenily four cuttings
are obtained each year (pl. 2). ‘ -

The hay is normally stacked or buled dircetly from the
Much of it stands unprotected from the weather in piles ol bales or
haystacks until sold or fed. Some fariners liive barns or alfulfa sheds.
The common practice is to bale the hay during the daytime, when
the dryness of the air causes some loss of the fine leaves. Some
alfalfa hay is trucked outside the valley but most of it is fed on the
furm or sold locally. ‘

Corn.—This crop is second to alfalfa among the ticld erops grown in

. r
tha wrallassr Mha anraaca Huatnatoe fram voar o vesr I"he annual

indrow.
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and alluvial fans. The Fruita gravelly loam soil of the unit oceurs
on the brow of the mesa escarpments, and the Ravola gravelly loam
lies further down the slope. In both locations the porous soil mantle
consists of either gravelly clay loam or of clay, sand, gravel, cobbles,
and stones.  Except in a few places where there are gravel beds—as
for example % mile north of Mack and 2 miles north of Fruita—the
mantle varies from 3 to 6 feet deep over the Mancos shale.

The Fruita soil of this unit is light brown and has a moderate
accumulation of visible lime in the subsoil. The Ravola soil is pale
brown and has practically no visible lime in the subsoil.

Practically all of this unit is now used for grazing. The scant
growth of vegetation consists of shadscale, rabbitbrush, pricklypear
cactus, scattered bunchgrass, and a few other shrubs that afford a
little browse. With considerable leveling, some of the areas now

uncultivated could be planted to orchard fruits, berries, and grapes
.

or used for irrigated pasture.

Genola clay loam, 0 to 2 percent slopes (Gi).—'This inextensive
soil occurs southwest of Palisade on Orchard Mesa: it is associated
with the Mesa soils. It differs from Genola loam. 2 to 5 percent
slopes, in having less slope, a slightly grayer surface soil, and a finer
textured and generally shallower alluvial mantle overlying Mesa
soil material and cobblestones.

Apparently the soil has developed from comparatively recent al-
luvium washed down from the small arrovos that extend back to the
higher mesas to the south. This alluvium has been more or less
modified by local material washed from the more sloping or rolling
areas of Mesa soils to the south, where there are few if any exposures
of shale.

The 8- or 10-inch surface soil, a light vellowish-brown or very
pale-brown heavy loam to clay loam, is underlain by similar subsoil
material. In some places the subsoil is relatively loamy but in most
places it is a light clay loam. Slight lime segregation occurs in the
subsoil in places but is not so distinct as in Mesa clay loams. In
some places at depths of about 3% feet the soil material resembles the
subsoil of Mesa clay loam, but in others it is relatively uniform to a
depth of about 5 feet.

Surface runoff is slow, but underdrainage is adequate for successful
production of all the common irrigated crops. The soil has about the
same crop suitability range as Mesa clay loam, 0 to 2 percent slopes.
It is easily tilled and irrigated. The moderately permeable profile
permits easy penetration of air, water, and plant roots. This allows
successful production of all deep-rooted crops elimatically suited to
the locality.  Practicallv all of the soil is cultivated. Owing to the
favorable climate, it is planted chicfly to tree fruits, especially
peaches.

Genola clay loam, 2 to 5 percent slopes (Gv).——Aside from its
greater slope and some seattered cobbles and gravel on the surface,
this soil differs very litde from Genola elay loam, 0 10 2 percent slopes,
the soil with which it is ussociated.  Its good drainage. friability, and

wte permeability cive it o wide suitability for crops.  Most of
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or color is noticeable with inerease in depth, but in some areas the
soil material becomes sandier at depths of 24 to 36 inches and may
contain a considerable amount of cobblestones and gravel.  Light-gray
indistinet_specks and spots indicate a very slight concentration of
lime or the presence of gvpsum. Ordinarily, the lime is well dis-
seminated throughout the profile. At depths of 4 to 5 feet, very
pale-brown to pale-vellow very fine sand to loamy fine sand is common.
The quantity of cobblestones and gravel increases with depth. The
substratum consists largely of acid igneous cobbles, gravel, stones,
and sandy material like that underlying the Mesa soils.

Included with this soil is approximately 30 acres of Genola loam
having slopes of 5 to 10 percent. This area occurs about 2 miles
southeast of Clifton (NEY sec. 18, T. 1 S, RO09 W),

Use and management—DBecause of its good drainage, favorable
texture, and moderately permeable subsoil, this soil is easily worked
and has a wide range m crop suitability.  More than 90 percent of
the acrcage is in peach orchards. The soil is also well suited to
berries;” grapes. and melons, tomatoes, potatoes, and other truck
crops. 1t produces vields of corn. alfalfa, and peaches as good as
those on the Mesa soils, and where well managed, may outyield the
Mesa soils when planted 1o crops such as grapes, berries, and melons.,

Prevention of erosion is probably thé most difficult problem in”
the areas used for orchards. The soil must be irrigated carefully,
and a cover crop of red clover, alfalfa, or oats should be growing
between the trees during the irrigation season. Many peach growers
apply large amounts of stable manure and grow legume crops to
maintain organic matter and fertilize the trees. These practices
may not give full benefit if the grower fails to apply water carefully.
Overirrigation of this soil is common.

Genola very fine sandy loam, deep over gravel, 0 to 2 percent
slopes (Gc).—Except for its very fine sandy loam surface soil and
loum-textured subsoil this soil has about the same characteristics as
Genola fine sandy loam, deep over gravel, 0 to 2 percent slopes. It
is deeper to the underlying Mancos shale, however, and therefore has
better internal drainage and greater suitability for peaches. The
soil is used largely for peach orchards.

Green River clay loam, deep over gravel, 0 to 2 percent slopes
(Gr). —This soil occurs mainly along the Colorado River in the
Vinelands southeast of Palisade. The areas slope gently toward the
river. The soil has developed chiefly from overflow deposits left by
the Colorado River, but in places if is influenced by admixtures of
shale and sandstone materials such as those from which the Ravola
clay loam soils were formed.

The surface soil is pale-brown to light brownish-gray clay loam.
The color is influenced to some extent by admixture of Ravola clay
loam soil materials that have heen washed from the drainageways
to the southeast. The subsoil. in most pleces, has tho pale-brown
color and the noticeable mica seules that are characteristic of Gireen
River ol

Included with this soil are o few aress north of Palisade bridge
that developed in eravelly it cderived loreely from Irheous
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Included with this soil are a few small strips_with a clay loam
surface texture.  These strips adjoin the higher lying Billings soils
and were included with this Green River soil because they were too
small to be mapped separately.

Use and management—1t they were properly drained, many areas
of this Green River soil could be used for the ordinary field crops,
chiefly corn, alfalfa, clover, and sugar beets. Tomatoces, cabbage,
onions, and severul other truck crops also could be grown su(f(:cssfulTy.
Undrained areas of this soil remain in natural pasture consisting
lurgely of saltgrass.

Green River very fine sandy loam, deep over gravel, 0 to 2 percent
slopes (Gia).—This soil oceurs along the Gunnison and Colorado
Rivers, but for the most part at higher levels than the other Green
River soils. Its better position makes 1t less susceptible to flooding
or occasional high water tables. It can be cropped successfully,
especially after it has been ditehed to provide adequate underdrainage.

The surfuce soil, a pale-brown or light brownish-gray very fine
sandy loam, contains numerous small fragments of mica. Below
depths of 10 to 12 inches, the very fine sandy loam has a brighter
[)u{c—br()\\’u or very pale-brown color, and at depths of 24 to 30 inches
1t grades into similarly textured soil material that shows light-gray
and reddish-brown specks or very small spots. Below depths of 3 or
4 feet textural variations are common, but fine sandy loam is dominant,

When moist, this soil is friable. Well-disseminated lime is present
from the surface downward, but the organic-matter content is low.
Workubility and tilth are exceptionally favorable for irrigation and
cultivation, but some places need ditches that will lower the water
table. A few narrow lower lying scepy places are indicated by srnall
marsh symbols on the map.

Use and management. —Nearly 70 percent of this soil is cultivated.
All the climatically suited crops, including truck crops and reneral
field crops, produce high vields. Berries, grapes, and orchard fruits
also thrive in the areas vast of Clifton, which are bettor situated
climatically.

The highest yields are ob(ained by making heavy applications of
barnyard manure (10 to 15 tons a acre) or by using commercial
fertilizer liberally.  Farmers often plant this soil to truck crops after
plowing out an old stand of alfalfy or alfalfa and clover mixed, or
after they have turned under a heavy stand of red clover or some other
legume. ~ Some farmers use abous 150 pounds of commercial fertilizer
to the acre.

Hinman clay, 0 to 1 percent slopes (IHa).—This soil occupies
nearly level areas mainly on Orchard Mesa. The soil material
consists largely of deposits of finer clay particles settled from back-
waters during former high flood stages of the Colorado River. The
alluvium, 7 to 10 feet or more thick, overlies a cobbly stratum, which,
in turn, overlies Mancos shale. The alluvium is derived largely
from acid igneous materials,

The 8- or 9-inch surface soil consists of pale-brown or yellowish-
brown clay that is low in organic matter. Despite its caleareous
nature, this layer is hard and somewhat blocky when dry.  FEven when
systematically cropped, this layer is more cloddy than the correspond-
ing one in Hinman clay loam soils. At a depth of 14 to 16 inches, the
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ments of sandstone.  Variation in the various alluvial ]nyelr)s I1_s”1?lp)—
parent, but not so pronounced as in the arcas “'m.’l‘li' .Uip u' b(tl;:u
Several peach orchards bordering the blufs cast of Pa 1_5;1;2 con i
sandstone boulders 5 to 15 feet in diameter. Most of .L 1 bi&a o
rocks and boulders have been removed from these Ul'(_'hﬂ,.fdb. ou
30 acres northeast of Palisade has slopes of 5 to 10 [)(*L'ti(;l}fi.t -
Considering this soil as a whole, it is modemtuly' ptll.n.“l“:).f; ,O p’i‘im
roots, air, and moisture but low in wubcr-hqldmg .\up.}(,x,). The
successive soil layers are friable and moderately calea (;(')llb.b low the
Use and management.—Practically all of this soil !yl}i.g_ e owl hy
rrigation canals is cultivated. About 99 p(:rcept of 1% 1‘5 m‘fpe&c glbe
In a few places where shale is within 4 or 5 feeb of t u.lsx)u .:i.c?, i
trees ure not uniform in size, and some have had t.i) e f1.f,p Méh(:
Although yields generally compare mvoral‘)ly .\wtl‘} t.mlsc fI'OIﬁ'abI(;
Ravola soils, the average yield is lower. ,,ons.]’(l(lu.l{]% 't.lm ave )
climate, peach growing is one of the best uses for } n? il ‘
Mesa clay loam, 0 to 2 percent slopes _(Mc).:—l‘lﬁg tscixll océ,ulpﬁsdg
former flood plain or high terrace immediatcly §Ol‘11tf of 1 ur. , /Uto)rials
River. It is largely derived from acid igneous soil- (-)~“ml“5 mate
the streams have brought down from a higher watershe ke o e
In cultivated fields the 8- or 10-inch surface sml‘ (i()lllhiblib ‘o ‘ w,ll}t
pale-brown, pale-brown, or light-brown calcarcous c{y ‘(.)txlnqxldu b
merges with a reddish-yellow to light I‘(}(l(llSll-l{l’O\\f]l (1‘)1 cal ‘(O,lfBe.i » ar
loam showing white or pinkish-white segregations IO 1}11(,:1] e o
depths of 12 to 14 inches, the reddish-yellow to light- orown cl }".\;tivd
exhibits numerous white streaks or splotehes that hav\né - (){1}1)111 {obbi(?é
vertical or jagged outline along road cuts. A fe(jx b@i‘L‘tlL#Qf 0; o i
and pieces of gravel are common. Begmrgmg ff,t eptfblO) l()) i o
or in places below 6 or 7 feet, about 40 to 50 pyxcer}xtv of \I llbl'swnl y
made up of pieces of gravel, cobbles, and stones ¢ eriv u_i : ,:.““,L' 3 om
granite and basalt but to some extent from lava and :.muﬁonc. hale,
of the sandstone is crumbly or partly d.13111p(=grated. , nancg)sd s e
underlies t!: gravel-and-cobble substratum in most p aﬁs a {:)g hs
below 8 tv 12 feet. In some places, however, the sha cn;gyf Lk
near the surface as 4 or 5 feet, and in others as far dmyn as 20 | cte -
The high lime content of this soil doubtless offers s‘om‘e1 1%1}?"&1&&
to penctration of water and plant roots but the entire pxl(;h 01'1?1 /11513‘ it:
when moist. Judging from many orchards and alfa iL 1_;}( )l
permeability to deep-rooted crops is sufficient to pcmyli 1ea {t lly cbn—
vigorous plant ;fmwth. lUI_lﬂlt%l‘(h‘ﬂlimgu 1s adequate; harmfu
entrations of salt are negligible. . . o
“?iti(d&]l:)jl aL vonsidm'abh?[>§.rt of this soil consists f);f 1119%@1“1:}..11 }‘;L?hf‘l((i}
from higher places, the depth to the noticeably lime-sp njt/(.lju‘; ﬁ?)(
is variuble. Generally, however, the depth ranges ‘I_mx‘n 1) (i) ; “iuuf;
Leveling of the soil also accounts for part of the \'u;mu}« )1: “h;uhé)ha,ve
lime splotching. . Ui] Lhci \\_’h(_»‘ltq, the variations in depth to |
little, if any, agricultural significance. I
Use aml“'r;m;:agement.—-About 97 percent of L;ll;s soﬂf{s (,Luh;‘l;r;f;d
It is highly productive and much of it is \V@H—Sl‘m,gdw to Ir ui geache%
At least 40 percent of the acreage is in orchard LI’UI[b,]I{lﬁl}H i‘yg e
About 20 percent is in alfalfa, 15 percent in corn, 1‘() p(.l(..(,]l:ll p¥ins,
and 8 percent in truck erops, mcluding : cunbulnupg‘, mre i)éls, «
tomatoes. The rest is used for small grains and other field crops.
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These percentages show the relative importance of the various kinds

of crops, though the area used for tield crops tluctuates from year to
year. . s T ——

Many of the orchards have been planted in the past 15 yea s
well cared for and not severcly iujured by Tow tempeiitires, they
should give good yields until the teees reach 50 or 10 years of age. ;‘X
few orchards more than 50 years old are still producing good yields.
The arcas having the best climatic location for orchurd crops begin
south-and southeast of Palisade and extend 5 or 6 mules southwest-
ward. Under practices designed to increasc the orauc-matter
content and to control erosion, this soil =hou'l remat. productive
indefinitely.

Mesa clay loam, 2 to 5 percent slopes (Mu). Nxmrf‘n. its ;;'l\‘:l\in:lj
slope and the appearance of lime splotches nearer the arface, this
soil is very similar to Mesa clay loam, 0 to 2 pereent sl I'he lnn](l-
splotches normally are 10 or 15 inches fron il ¢ Swal
quantities of gravel and cobblestones strewn oy the suitiee in 141;-»5..1
places indicate that there is a slight continuous veinoval of the surtac e
soil by sheet erosion. Tilth and workability are cood. Tomest places
the soil is underlain by shale at depths of G to 20 [eet. )

Use and management.—The area of this soil oceurrin below the
irrigation canals is about 87 percent under cultivation. 1¢is a produc-
tive soil, and practically all field crops of the aren can be grown
successfully. About 32 percent of the acreage is in orchard 11:_\1_1}:41
mainly peaches but also some sweet cherries and peurs, The fairly

large percentage in orchard fruits is accounted for maindy by i;vl\‘_uml
rather large areas south and southwest of Palisude that e wit iiu 2
climatic zone well suited to tree fruits. Nou including these specialized
fruit areas, the proportion of the soil in various crops 1= :1‘l>ou(,‘ tly:
same as for Mesa clay loam, 0 to 2 percent slopes.  Yields are also
about the same, but in a few small arcus shale oceurs at dvpths .o{
3% to 4 feet and yields from decp-rooted crops such as orchard fruits
and alfalfa may be slightly lower over a period of vears. _

If erosion is controlled and the =oil is planted to legumes to build
up its supply of organic matter, it should be productive un,lchp}hj).
[n some fields the content of orguuic matter wlready hus decreased
appreciably from that in the virgin soil. ‘ _ l

A few small areas (about 12 acres) of this soil located just b.c OW
Orchard Mesa irrigation canal No. 2 arc not suited to ‘dccp-n.;qtgxi
field crops or tree fruits. In thesc arcas, Mancos shale is ut (1(>1)1|le
between 2 and 3% feet and the soil does not heve & porous aravelly
layer over this shale: Beans, wheat, barley, and oats probably are as

suited to these areas as any other crops that could be selocted,

Mesa gravelly clay loam, 2 to 5 percent slopes (Mio. s soil 1s
derived from old alluvium deposited on Ovchiard Nesa: e alluviam
consists mainly of materials weathered from acid izneons and mixed

igncous rocks, largely granite and basalt, hut includes sinaller quan-
tities of material from sandstone and shale. The ailivid mantle, for
the most part, ranges from 5 to 8 feet deep b_ui 1L is deceper in places.

The 8- or 10-inch surface soil in cultivated fields is light brown when
dry and brown when moist; its organic-matter contént is very low.
The subsurface layer is light-brown or pale-brown cluy Toan containing
a considerable amount of cobblestones, rounded picees of gravel, and
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MORPHOLOGY AND GENESIS OF SOILS

Soils are formed by the forces of the environment acting upon
soil materials deposited or accumulated by geological agencies. The
characteristics of a soil at any particular place are determined by
(1) the climate under which the soil material has accumulated and
has existed since accumulation; (2) the physical and mineralogical
composition of the parent material; (3) the relief, or lay of the land,
which influences drainage, moisture content, aeration, susceptibility
to erosion, and exposure to sun and the elements; (4) the biological
forces acting upon the soil material—the plants and animals living
in and on the soil; and (5) the length of time the climatic and biological
forces have acted upon the soil material.

CLIMATE AND VEGETATION

Climate and vegetation profoundly influence soil formation in more
humid areas but have minimum influence in a desert environment such
as that of the Grand Junction Area. The area occupies a moderately
narrow part of the Grand Valley, which is in the Gray Desert soil
zone. The average yearly precipitation, about 9.1 inches, supports
sparse semidesert vegetation consisting of desert shrubs, a few flowering
plants, scattered grasses, and a few trees on the bottom lands along
the Colorado River. Owing to the desert environment, the soils
have certain general characteristics in common with most soils of
other intermountain valleys of western Colorado and eastern Utah.
Some of them classify as zonal, or normal, soils of the region. These
are the older soils on the high mesas; they are light colored, low in
organic matter, highly calcareous, well "drained, and sufficiently
permeable to meet the requirements of the climatically suited field
and orchard crops.

In contrast, many soils of the Grand Junction Area are azonal, or
not typical or normal for the region they occupy. Because of their
vouth or conditions of parent material or relief, they have not devel-
oped profile characteristics normal for the environment in which
they occur. These soils, especially those of the Billings and Green
River series, generally contain salts, alkali, or both in quantities
detrimental to ordinary field crops grown under irrigation, unless both
surface drainage and underdrainage are sufficiently free to prevent
the rise of harmful quantities of salts. As a rule, if surface drainage
and underdrainage are adequate, the salts have little harmful affect
after the first 2 or 3 years of cultivation.

RELIEF AND TIME

Relief, or physiographic position, is an important factor in soil
development. It may greatly influence erosional activity, as well
as surface and internal drainage. Because of differences in relief,
some soils have been subjected to soil development a much greater
length of time than others. The soil materials on the mesas of this
area have been developing a much greater length of time than those
on the lower slopes or alluvial flats. Consequently, the soils at
these higher levels are older and their horizons are more differentiated.
The materials on the lower alluvial fans and flood plains have been
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‘CELLARS, Ltd.

NS 3553 E. Road Palisade, Colorado 81526.-
RN (303) 464-7921

Mr. Robert White

Chief, Wine & Beer Branch

Bureau Alcohol, Tobacco & Firearms

1200 Pemnsylvania Ave., Room 6241

Washington, D.C. 20226 November 17, 1990

Mr. White:

In response to our telephone conversation of November 7, 1990, I am submitting
the following information and attachments to our petition to establish the Grand
Valley of Colorado, a grape growing region, as a viticultural area to be named
"Grand Valley".

Attachment # 1 - Climatography of the United States No. 86-5
' Decennial Census of United States Climate -
CLIMATIC SUMMARY OF THE UNITED STATES -
Supplement for 1951 through 1960
COLORADO
Washington, D. C.: 1964

This document provides the following data:
1) The Mean Daily Maximum temperatures for Fruita, Grand Junction, and Palisade;
2) The Mean Daily Minimum temperatures for Fruita, Grand Junction, and Palisade;
3) A temperature summary for Fruita;
4) A temperature summary for Palisade.

This data should adequately substantiate the comments in the petition regarding the
change in temperature as one moves progressively westward through the Grand Valley.
Please keep in mind that Grand Junction is approximately 11 miles West of Palisade,
Fruita is another 10-11 miles west of Grand Junction, and Loma and Mack are another 5
to 8 miles west of Fruita.

Attachment # 2 - Letter from Charles E. McKim, Mesa County Irrigation District
Attachment # 3 - Contract No. 9-07-40-R0700
Attachment # 4 - By Laws of Mesa County Irrigation District

These should adequately answer your questions as to why grapes cannot be planted north
of Interstate 70 in the Palisade and Clifton areas. Simply put, there is no water
available.

Attachment # 5 - Soil  Survey
: Grand Junction
Area, Colorado
Series 1940, No, 19
United States Department of Agriculture
Soil Conservation Service
In cooperation with the

Colorado Agricultural Experiment Station



Mr. Robert White
November 17, 1990
Page two

As stated on the telephone, this is the only known copy of this document, and we ask
that you return it, in its' entirety, as soon as possible. From this portfolio, you
should be able to determine the differences in soil between those areas where
vineyards are currently planted and areas outside of the proposed viticultural area
boundaries. :

This portfolio was used, initially, by Warren Winiarski (Principal at Napa
Valley's Stags Leap Wine Cellars) when he assisted in the implementation of ;
viticultural practices in the Grand Valley. I find it interesting to note that Sheet
No. 1 shows no effects of having been used at all, whereas Sheet No. 3, the one which
encompasses a number of the current vineyard sites, shows that the sheet has been well
used. You will also note that Warren (we presume) marked an area on both sheets, No. 2
and 3. which parallels both the Colorado and Gunnison Rivers. I assume that this was
to designate those areas which would not be suitable for viticulture due to problems
with high water tables.

In order that you better understand the significance of the Soil Survey data, I
have copied a portion of Sheet # 3,

Attachment # 6

marking it in red to show the location of all but 6 of the known vineyard plantings
in the Grand Valley, (The remaining 6 are divided between the Redlands area and an
area east of Fruita - all on "Tb" or "Rb" soil types.)

I have also copied a large sheet titled "Principal Characteristics and Present
use of the Soils of the Grand Junction Area, Colorado"

Attachment # 7

which does not belong to us. This sheet will be of invaluable assistance in pointing
out the fact that vineyard locations, without fail, are on soil noted for Orchard
Fruit production whereas the predominent soils in the Loma and Mack areas only
occasionally are planted to orchard fruits.

Note that vineyard sites are planted on Ra, Mh, Me, Mc, Hb, Md, Gf, Mc, Mb,
Tb, and Rb. On the other hand, the Loma and Mack soils are generally Ce, Fn, Pb, Ft,
Bc, Fg, Fh, and Ma.

I hope that all of the above will substantiate our comments regarding the
proposed boundaries, and that your review of the petition can speed along toward a
final conclusion in the very immediate future.

Thank you for your interest and cooperation, and, thank you for remembering to

return the Soil Survey portfolio as soon as humanly possible. (It is our "bible"
when visiting with prospective growers.)

§w\c,e,(e.\ 2
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5449 6643
55.6}67.8

i
3641] 43.7
35.1) 4149

|
6740
6948

55.2
59.9|

59.2]70.3
6047 7°'ﬂ

33.9] 424
3645|6446l

i
49.3} 60,1
50.4| 6043

|
48,4/ 5843
4844|5947

| |
47.2
47 .4

5846
5941

50.0| 60.2]
52,30 6241

|
5944
5844

49,6
4942

5846
5940

4648
4763

5040| 6049
so.s\sl.ﬂ
|

58,0
5s.ﬂ

4R 42
4843

{
5149|6245
52.5( 6244

569!
5547

47.8|
47,4
|

47.4] 59,7
4746 5946

4641] 5744
47.8] 58.5

|
45,61 5541
4541|5543

4844] 5944|
5049 59.8)

|
5640|672
55,71 6741
|
55421 6547
5504 6645
¥ |
492! 5901
4944 5944
|

5043 63.6)
50431 6346

|
4741
57.3‘3

38.6!
38.60

51e1 ﬁ?-ﬂ
51.8| 6349

MAY |
7445
T34

|
T2 4]
719

|
6905l
69.45|

|
7501
76.“

|
7762
7649

|
53.1
5045,

770
775

B0 3!
7946

55.0|
5540|

703!
6945

6943
6943l

6840
6848

70.9
T1.1

67.8l
6648

68,9
69.2
i

70,8
Tlel

6605
67461

72.7
72.3

6647
6540

6945
6940

67.8
6843

64,50
6406

678
6845

7743
774

75.7
7546
6941
68+1

7449
7449

5749
5646

T34l
73-%

|

JUNEi

8545
83,3

R4.6
8247

8144
7948

ﬁT.%
8546

|
9041
89.1

6542
6146

8849
893

92,2
9046

|
6649
66.0|

83,4
8048
1

81,5/
8140

8043
7945

83.4|
8240

79.1
76.%
80.6|
7965
|

|
8342
B2 .61‘

|
76.48!
77.0|

8545/
83.3
7843
759!

8149
801

7945
78.6|

7647,
7661

80.2!
79.2!

R9.43!
8845

87.8
87.2|

82.0
801

8645
865!

7040
6942

RaeT
83.9

T

T

7
July ‘ AUG 1 SEpT | OCT ‘ NOV ‘ DEC | ANN
9244 9142 a;.si7o.3|53.1ihk.9; 66.7
9049 88,9l 8045 68.5] 5245 42,2/ 65.2
ll 1 i ]
| | i
882 8648 81a1| 69.7] 5643 5045/ 6742
87.6 8640| 7948) 6944 5647/ 48,9 6646
I | |
8745/ 8648| 7941 6642| 4947 6349 63,1
87.7) 8Te2 79.5) 6646/ 5048 440/ 6341
| | | | |
9241| 9048 8442 71,5 - | 48,2 =
9145 9043 8343 7145/ 55.3| 48,2/ 67.7
! | i 1
94.,0| 9247, 8449 71.8] 5543 4846 69.3
93.8] 92.3( 85,0 72.5| 5449 49,41 69.4
| | | |
69.4] 6646 63.3] 53.3| 4142/ 36,0 49.7
6549 64eb 5945 49.9] 3948 33,2 47.1
| |
9343 91.5| B4.4| 7201 ss.elns.zz 6941
9443| 9342| B6LO| 7348 5844 4746/ T0e7
|
95.6| 9402| 87.4] 73,9 5746 5047 7149
9644 91.4185.7 7344 5941 48,01 7047
| | |
7241| 6946| 6446 52461 37.1| 2045 4B.7
7147|6947 63.8) 52,5/ 3949 3149 49.5
| i | |
| | |
ss.1§86.5179.5 66.8{50.9Jk5.51 6441
ee.7ish.7'77.5166.0551.6142.2 6249
| | ‘
B6.4| 8449 7841 65.9] 5046] 45,3 63.1
8641| B4uB| T7.9 6645 5142 455 6341
|
86,6| 8248 77.3] 6543 4846 4141 6144
8643| 8344 77.8| 65.0] 4848 4142| 6145
88.5| 8648l 79,91 67.2] 5147 4644|6445
87.8] 86.6| 78.5| 6645/ 5248 44.2l 6623
| Il 1 |
| /] |
82,0 8002 7644 6543 4847 39,40 6048
7948| 7748 72.9| 61,8 4944/ 38,11 59,1
| | |
8644 8341 7747/ 6542 6846 39,41 61.1
Bﬁ.b‘82.9\75.5i63.2‘k5.9§37.1 6004
! | | !
87.3| B4e4 BO41| 6645 5046] 4245/ 6345
87.3| 8428 77.5| 51,31 4242 6343
| | |
79.5'77.7!76.5163.k‘66.k\37.71 5848
80.9‘78-837k.6§61.3lk7.1537.3‘ 5940
| | | 1
9006 B6eT 8143 6747 5040 4046/ 6445
88.6‘85.6478.3‘65. ‘50.3}39.21 6342
ﬂh.z‘sz.l\76.6i6k.e;51.2!56.61 62.1
BZ.1¥EO.ZV73.8163.1 50.9] 4442 6043
87,3 8442 783 65,0 6841 3848 6146
B6.6| 8346/ 7642| 6347 4845 39,31 60.9
| | |
83.7\80.1‘7A.1!61.7‘kh.9\27.1 59.0
B84.0| 81.0| T6ub| 62481 4747/ 391 6040
1 | 1 |
8046/ 7746/ 73,6 61,5 4649 40.6] 5845
8042| 7745 7343 61.9] 4743 4047/ 5845
| ! |
8340/ B1a7 7741 6546] 496 39.91 61.1
83,3 8142 75.6] 6641] 5047 39,0 6142
| l | i |
94.3] 9140| 8449 T145 5248) 6248/ 6749
9h.z\91.x\33.2159.9153.91«2.11 673
92.8| 8.9 B3.6 T0.6 5249 42,8/ 6743
93.0| 8943 Bual| 71.3] 5442 438 6746
| ! i Il
3742 85400 79431 6647 5149 65.61 6347
87.0| B5e4| 7845 57401 527 4640/ 6344
1 | | |
91-0!59.3%33.5‘68.8 49,5 37,0 64el
93,0| 8943 82491 6943/ 4948 3740l 64l
| | !
7740 T4sT 6946 5941 4045 37.31 53.7
76.7) 75.40 6B.1 SR.5 42.6[ 37,2 53.2
.
90e4| B6eB| 81,0, 68461 4948 28,0/ 534
89.8! 87441 7945 5148 39.0 53.8

|

67.1

STATION

JULESBURG

KASSLER

KAUFFMAN 4SSE

KIT CARSON

LA JUNTA FAA AP

LAKE MORAINE

LAMAR

LAS ANIMAS 1 N

LEADVILLE

LIMON 10 SSW

LIMON

LITTLE HILLS

LONGMONT 2 ESE

MANASSA

MEEKER

MESA VERDE NATL PARK

MONTE VISTA
MONTROSE NO 2
MONUMENT 2 WSW
NORTHDALE
NORWOOD

ouUeAY

PAGCSA SPRINGS
PALISADE 1S
PARADOX

PARKER 9 E
RANGELY

RED FEATHER LAKES

RIFLE 2 ENE

IPER
REC
PER
REC
lper
REC
PER
REC
PER
REC
pER
REC

PER
REC

PER
REC

PER
REC

2“

46

..
HN 00 QO NQ .

15.6

2063
19.7

14.6|
14,1

16,7
15.5

20.5
20.2

10.5

9.%
18.5|
18.1

17,6
15.9|

19.0

21.2
20.9

25,9
25.9|

i
11.8
13.3)

|
24.40|
2643

23.6l
Zh.ﬁ

9.6
10461

| 1945

2145

1845
18.2

16.1
1646

21.2
2240

15.6
1761

33.3

33.8

34

27.

1

5

28.8

32,7
32.6

37.
37.

20.
20«

35
37,

]
8

$ ¢
Rl
8
i

25.0

34,

18.
19.

29.
20.

29.
29.

24,
244

31.
31.

23.
25.

| 28

o5t 274

2543
2643

1449
1547

25.5
26.6

18.8
19.5

| 20.1

21.0

20.1
2043
|

21.1
21el

| 3

33.6
ETN

22,
25.

34,
34,

27.
27.

27.
28,

28,
28,

29,
29,

22.
24,

40,
39.
30.
3l

28.
29.

i 31,

31.

224
22.

30,

E

|
sl
&

w
5;

1
«

|
a
El
3
3
T
2

o

8l 3

9
3

1
1]

3
7
s
o

7
o

&
9
o
o
5
8

6
2

9l
2

2|
2!

1
“«

5

2.1

| MAY

JUNE |

I (—

4504
4349

4446
4343

392
38,6

Y
43,0

LB oty
47.9

28,9
2848
47,8
47,3

464
46,8

28.7
27.

4047
40.0

4048
4045
32,6
32.3

4246
414

5540
53.8

5343
52.1

4740

4647 8

5848
5842

38411
37.6

58.46|
57.5

56.6|
54,7

37.1
35,2

i 54aT!

JuLY | AUG

5046 5944l
55.7 5749

55.2 5846
58,9 5749
|

51ell
o3 Slak

| 5649
5744 5642

|
63.5 6245
63400 1.9
kl.ﬂ 4046
41.7) 4140

é!-l,ﬁZ-a

52.5[50.&
{

6005 5942
5549 5767,
4241 4047
40.6| 3947

544
5449 5440
5441
53.6|
|
45,1 4,
L 4| 63T

55,0
5448

5649
544l

53,5
EPI

ua.zlhl.d
45,2 44,9

4746
660

4547
4541
5T7e4 359
5763 5549

440
w50

43,0
44,3
Shol
| 53.4

511
1 49.6]

48,9
| 4848

“8.0
48,5

50e4;
50e1

4945
49.2

Wha2 Gbal
44,8, 43,9

| 61.2
60.1

5166
5247

53.4
5241
515
51at
44.2!
s o 2

49.6] 4848
5241 506

SEPT | OCT | NOV |
Bl S S

48,1
47.2

50.0
4942

4143
42.3

46,8
46,3

53.1;
53,

35.8
35.5)

51.1
5143

4940
4844
|

34,6
33,4

|
447
4504

4343
43,6

3442
3442

|
44.0
4344

3«.5
37,2

36.7

36,7

509
L9 44

33.2
35.9

4641
45.7

4342
42e1

39.7
405

41450
418

43.9
4o

3546
3643

5444
52.1

416
4341
|

4640
4249

w142l
41 5]
366/
35.6

39.2
41,9

35.7|
3446

39,6
3847
3144
32.3

35.2!
3443

|
40,7
40.7)

2649
2643

37.ﬂ
37.8

3645
35.“

25.5
2604

|
33.8|
34,4

3202
BZ.ﬂ

2343
23.7]

33,5
3245

24.7|
2641

27,8
2745

40.1
3849

2644
2640

35,6
3448

33 .4
32.3

3041
30.4

3242
3241

34.8
35.0

2644
25.7]

4340
4043

32,0
32.9

3304
31.9)

2945
29.7

27,6
27.2)

30.1
e h I

ot
23.0
2243

26.1
2604

1945
2045

2043

2548
25,1

15.2
1649

22.7
2441

I
22.2
2144

|
13.5
13,9

21.0
22.2

|
18.8
19.0

13.2
13.q
20471
21.2)

11.6
13.8

171
17.6

26,8
27.3

11.6
13.0

22.7
23.3

i
21.5
214

18,9
18.6

18.8
18,9

22.7
22,9

1442
1440

29.5
28,8

21,1
21.2|
i

1941
1849
17.2
17.5)

16,6
15.9

1941
21.3)

DEC ANN
17.8 3640
1543] 349
22,0 375
19.2 3648
16.7 3048
16,1 31.1
15,40 -
14,3 33.6
19.60 39.4
15.7 39.1
11.80 24.4
1048 2643
1649 37.7
1646/ 37.8
1646 3644
12,7 35.2
8.4 228
7.3 22.0
16,7 32.8
1503 33.2
13.6] 31.8
13.2 31.5
6.4 2644
7.7 2623
|
16.3 33,1
13,2 32.2
|
3.4 23.9
3,6 2445
1046/ 2746
8.3 2645
20.9 3

2.1 2248
3.8 2441
15.4 35.1
15,1 3444
19.3 32.0
15.8/ 30.8
11.9 2941
12,5 28.9
12,3 2949
12.2) 294
17,5 30.7
17.6] 3241
|

s.1) 23.3
3.3 23.0
21.8 61,5
20,7 3949
14,9 32,4
15.2 3245
15.9 32.2
1442/ 30.9
Tel 2943
Be2 294
14.3 2642
12,2 25.3
10.6l 2949

12,9 3145




MEAN DAILY MAXIMUM TEMPERATURE

STATION
DILLON 1 S
DURANGO
EADS

EAGLE FAA AP
EDGFWATER
ESTES PARK
EVERSOLL RANCH
FORT COLLINS
FORT LEWIS
FORT LUPTON
FORT MORGAN
FRASER

FRUITA 2 N

GEORGF TOWN

GLENWOOD SPRINGS 1 N
GRAND JUNCTION WB AP
GRANN LAKF 1WNW
GRAND LAKE 6 SSW
GREAT SAND DUNES NM
GREFLEY

GREEN MOUNTAIN DAM
GROVEP 10 W
GUNNTSON

HAYDEN

HERMIT 7 ESFE

HOLLY

HOLYOKE

IDAHO SPRINGS
IGNACIO 1 N

JOHN MARTIN DAM

! "vc“f; JAN FEB | MAR  APR | MAY | JUNE | JULY | AUG | SEPT |
=<, e . Rl (el i
PER 10 3448 36,0 4045 48.7 6044 7047 7447 7342 7041
REC 48 3144 33,9 38,8 4841 5942 6944 74,0 7248 67.4
I ! | |
PER 10 43.9 46,6 53,5 6248 71,8 B2e6 B4 B4 BOW2
REC 66 3944 63,8 51¢6 6047 6946 80.0 au.z}sz.sivs.a
‘
PER 10 45.5 69,3 55.2 67.5 7647 89.6 9343 91.7 8447
REC 45 43,7 4845 55.9 6642 7548 8647 92,1 90.5 83.5
I | | | | !
PER 10 3449 38,6 45.8 57,9 69,7 81.1 8648 83,5 78,1
REC 23 35.0 3943 4647 5842 6B.0 78.6 85.1 22.9 77.0
| | i |
PER 8 47.2 50.0] 5341/ 6243 7241 B5.4 90,7 8846 82.2
REC 49 45,6 47,8/ 53,4 62,6 7148 83,2 88,9 87,1 79.4
| | | | | | i
PER 10 3847 4040 4342 5245/ 6243 737 78.6] 7648 7146
rEc 43 368 35.4 4346 5246 6201 72.5}76.3\76.0‘69.7
1 1 |
| | |
PER 6 4946 5148 5941/ 7043 8049 92.3) 95.0| 5342/ 8745
REC 10 4944 5241/ 6043 71,5 8140| 9049] 94.3| 92.3 86.9
{ 1 ! | 1
PER 10 41,8 44,1} 48,8/ 59,3 6941 e1.2586.«3sa.5377.5
REC 65 404 L2.7ib9.5;59.6 6842 T8Bo5! B4y4 8344 75,5
i 1 | |
PER 9 3748 39,6 4445 5447 64.2] 75.8 79,71 77.2| 72.6
REC 42 37,0 40,1 4546 5548 6447 7504 7948 77,5 71,7
| i |
| | | | | | | |
PER B 44e3 45,9 52441 6448 T4.T| B6.4, 9143| 8848
REC 38 4041 44,0 5145/ 6248 7245 8441 90,5 87,
|
| | | | k |
PER 10 3949 43.6] 6902 6046 T1.8 8440| 8942/ B8746| 7945
REC 62 3846 43.1| 5143/ 6145 71.2| 82.2| 88.8| 8646 780
i i
PER 10 29.7 32.4536.H-aa.a 59,0 698 7449| 72,7 67.8
REC 49 28.3\31.8136.9:66.7 5747 6842 7343 71e7| 6548
1 1 i |
PER 10 394 44,6 55.8 67,9 7746 B943| 94,0 9040 84,0
REC 58i37'3 4, '56.9‘67.6i77.5 87.9, 93.4] 90,5 82.8
PER 10 3743 38,6/ 62,0 5140 6146 7440/ 7845 7644/ 7141
| | | |
PER 10 3649 4049 4947 6143 72.3) B4s3 B89.8| 86,3 79.7
REC 55 37.2 4242/ 5048 6148 7241) 8243 8643 85.9 78,7
‘ | b |
PER 10 3841 42,3 5242 6442 7448 B743 92.6 88,3/ 81.8
REC 15 36,7 42,3 5246/ 65,0 7409 86,5 52,4 88,5 81,9
i i | ! i
PER 10 3049 32,9 3748/ 47,5/ 58,8/ 7040/ 75,3| 73.7| 69.8
REC 19 30,0 33,9 38.9 4848 59.7L70.b;75.1i7a.7 69,7
! | | | | i |
PER 10 279 3042 3642| 4647| 5846|6946 7449 7245 6742
REC 12 2747 3046 3646 4742 5845 6944|7447/ 7247 6745
| | | | i | 1 |
PER 10 3640 39,4 4642 55.6 6501 7745 81,0 7841 73,7
REC lniae.o;39.ki«6.2;55.e 6541 77.5:31.0‘13.1 73.2|
{ | i |
PER 1o\39.7>k3.o{a9.1?59.e 71.1] 83,5/ 89,6] 87.4] 79,8
REC 65 4043 4346|5149 6245 7148| 8249 8941 8747 79.3
| | | | |
PER 10 32,4 35,0 4242, 5348| 6449 76,41 81,1 7848 74,0
REC 21i31.3‘35.7ihz.h;54.1 6445 7“.7l30.k175.5 73.1
I i 1 |
i |
PER 8 41,7 43,2 47.5 58,9 6941 B1.5 87.4]85.9] 7845
REC 46 3946 42.6| 4845 59,1 6845 79.9187.3185.5 e
! | | |
®PER 10 2943 3243 4046/ 55.7, 6746 7942/ 8249 8045 7640
REC eaizs.v 3048 4140 5643 6648 T644] 80,9 7941| 7343
PER 9 3243 25.2| 4244 56.8] 68.8 79.3 85.7] 829 76,3
REC bu:ax.ejsb.l‘ks.eise.q 68.4) 7941/ 85,9 B2,6] 7543
| | | | | 1 |
PER 10!32.3‘35.7 4048 48,7 59.5( 7143 7546] 7248/ 6944
REC 48 31.1 35.6/ 4048/ 4942 61.0) 693 73,8/ 71,7 6647
5o | | |
PER 9 4634 50,2| 55,9 6845 7845/ 90.9 9449 9344 8646
REC 554649 51.1)59.7) 69,3 77.8) 88,2 93.1) 92,1, 85.2
i | | | | !
PER 10 4244 45,2 49,9 6340| 7249 85,1 9144 9047/ 8246
EC 50/ 41,6 43.8 51.9| 6342/ 72.7 as.x;so.slas.o‘ao.a
| |
PER 8 4042 42,8 45.9] 56,7 62,7 75,5/ 8043/ 78.5| 73.0
FEC 53i38.11k0.k 4543 sa.siex.s 730! 7762, 7640] 7040
| | |
ER 8 41,2 44,4 52,11 62,7 T1,9| 83,7 B747| 8444 8042
EC 44 39.1] 44,0 52.2| 62.2] 71.6| 82.2 8644| 8345) 77,7
|
ErR 10 4504 49,5 5642 6744 7842 90.5‘94.6‘92.5 85,6
56.0_67.3 7646 BB,2 93,3 91.5 84,3

REC

19 44o5 49,0

ocT | NOV

5548 41,4

6845 5348
66.9 5248

7143, 5541
7043 5547
6541 4644
6445 4843

7042} 5547
6743 5449

6044 4643
5944 46.1

7443, 5945
75.1{ 60.2

6545/ 5043
64.2] 5141
\
60.8) 4648
6046/ 47,8

| 68,9 5248

6640 5145

6646 4945
6641] 5145

5546/ 3941
53.9 39.4

50.8
53,3

7063
69,7
5945 Gbod|
67,2 48.4
6740 5046

|
67,71 4941
67,7 49,1

57,6/ 4045
57.6, 40,8

55.6
56.1)
|

6048 4445
6145 45,1
i
65.9169.ﬁ
as.9lsz.a
|

61.7| 43,5

61.4&&6. | 3

|

|
6545 4845
65.1\50.7

|

66441( 6540
6246/ 4548

63-3}#5-5
6343 45,9

|
58,8 42,1
5649, 6bol

| |
7341|5745
7440 59.4

| |

6849 5243
6846, 5348
62.21h7.7

59,1 46.8

67.2‘51.7
66.hk52.6

7149 5540
T1e7 5545

3645
3342

4406
4161

48.3
4409

35.4
36.1

4942
4642

4lel
39.7

53.7

42,0
4241

|
47,2
4646

1

93.9
5241

65.0
6242

69.0
67.8

60.3
600

6742
65.7

57e1
5604

7243
72.3

6248
61.7

5747
5840

6645
64els

637
63.3

51.3
504

67.0
6608

5641

6249
63.0

6448
64o8

5243
52.8

50.7
5069

57.9
5840

6343
6441

5644
5643

62.7
6201

57.0
5567

5845
58.7

5344
52.8

7064
70.4

65.8
6562

58.9
5607

641
63e4

6965
68,7

MEAN DAILY MINIMUM TEMPERATURE

COLORADO

STATION

DiLloN 1 s
DURANGC
EADS

EAGLE FAA AP
EDGEWATER
ESTES PARK
EVERSOLL RANCH
FORT COLLINS
FOPT LEWIS
FORT LUPTON
FORT MORGAN
FRASER

FRUITA 2 N

GEORGETOWN

GLENWOOD SPRINGS 1 N
GRAND JUNCTION wB AP
GRAND LAKE 1WNW
GRAND LAKE 6 SSW
GREAT SAND DUNES NM
GREELEY

GREEN MOUNTAIN DAM
GROVER 10 W
GUNNTSON

HAYDEN

HERMIT 7 ESE

HOLLY

HOLYOKE

1DAHO SPRINGS
IGNACIO 1 N

JOHN MARTIN DAM

| ”:,?AROSF JAN FEB
PER 10~ 0.2 0.4,
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3. METHODS AND PROCEDURES —
Explanation of Graphs and Tables

Detailed temperature summaries were developed for each of the 148 selected weather
stations in Colorado using all available digital records (available on the Colorado Climate
Center computer database) of daily maximum and minimum temperatures from the begin-
ning of record through 1987. Digital records were assumed to be accurate (an expedient
but not always valid assumption), and no attempt was made to fill in estimates for missing
values.

The first computation was the calculation of daily averages and extremes. For each day
of the year, including February 29, all values of the daily maximum temperatures and daily
minimum temperatures were processed. The arithmetic mean was computed (sum of all
non-missing values divided by the total number of non-missing values). The extreme valués
for each date were retained, and two parameters describing how the values were distributed
about the mean were computed — a standard deviation and the upper and lower limits of
the inner 50% of the values. Most of this information was then plotted graphically as shown
in the example in Figure 1. These are excellent visualizations of the general temperature
climate of a specific location but are difficult to read if precise information is required for a
specific day. For those who require more detailed information a separate output format was
developed (Table 1). Due to obvious page limitations, it was not practical to publish all of
this information for all stations. However, for those with special interests, these summaries
are available on request (cost reimbursable) from the Colorado Climate Center and will be
updated each year.

To accompany the graphs, tables of temperature-related variables were then produced
(Figure 2). For each station, monthly mean values of daily high and low temperatures were
computed. Values of the standard deviation of monthly mean maximum and mi’nimum
e expected

temperatures were computed to give readers an idea of how much variation can b

in monthly values from year to year. A number of monthly average degree days were

then generated. “Degree days” is a somewhat misleading name for a fairly simple concept.
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Heating and cooling degree days, temperature-derived variables that are related to energy
requirements for heating or cooling buildings, were each computed for 5 base temperatures.
Heating and cooling degree days are computed by taking the difference between the mean
daily temperature (daily maximum plus daily minimum divided by 2) and a constant base
temperature. When the mean daily temperature is below the base temperature, heating
degree days occur. When the temperatures rise above the base temperature they are then
called cooling degree days. These daily differences (degrees F) are accumulated for each
day of the month to produce monthly totals. Monthly averages are simply determined by
averaging the monthly totals for all available months.

Traditionally, 65°F has been used for the base temperature both for heating and cool-
ing purposes. When the mean daily temperature was less than 65° it was assumed that
some supplemental heat would be necessary to maintain a constant comfortable indoor
temperature. Likewise, when the mean temperature exceeds 65°, some cooling may be
required. For poorly insulated structures housing low-tolerance residents, these assump-
tions are reasonable, but as insulation is increased, structures are less responsive to outdoor
temperatures. Likewise, if residents can tolerate some indoor temperature fluctuations, no
additional energy consumption may be required. But as it gets hot or cold enough, any
occupied structure will eventually require heating or cooling. Therefore, the use of other
base temperatures in addition to 65° may become more appropriate in some situatjons.

Growing degree days are derived from mean daily temperatures exactly like cooling de-
gree days. When the mean daily temperature éxceeds the specified base temperature, grow-
ing degree days are accrued. The purpose for computing growing degree days is to relate
plant growth to temperature. The assumption here is that plants grow and mature faster
with warmer temperatures. Some plants, such as cool-weather grasses grow under very cool
conditions. Other plants, like beans, tomatoes and peppers require much warmer temper-
atures. Therefore, similar to heating and cooling degree days, several different thresholds
are used in order to accomodate a variety of potential plant species.

A special definition of growing degree days was developed a number of years ago specif-

ically for corn. It is well known that corn grows best during hot weather and does not
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grow as well when temperatures are cool. But as temperatures get extremely hot, growth
rates also slow. Therefore, some additional conditions were added to the basic degree day
computation. The corn formulation uses a lower threshold of 50°F and an upper value of
86°. Whenever the maximum temperature exceeds 50° but the minimum temperature is less
the 50° the minimum is set equal to 50°. If either the maximum or minimum temperature
exceeds 86° they are set equal to 86°. Therefore, the maximum number of corn growing
degrees that can occur in a given day is 36 — that being when the high temperature is
at least 86° and the low is 86°. Monthly averages of corn growing degree days are shown
directly beneath the other growing degree day table. The label is abbreviated “Corn GDD.”

Growing season information is presented in the bottom half of the table of the “Tem-
perature Summary” information for each station (see example in Figure 2). Probability
tables are shown for total growing season length (number of days between the latest spring
occurrence and the earliest autumn occurrence of a specified minimum temperature) and
also separately for spring and autumn frost dates. Six different temperature thresholds are
shown at 4 degree Fahrenheit intervals from 36° down to 16°. In computing these dates,
missing data can create some difficulties. Therefore, anytime there were any missing days
during the growing season when frosts could have been possible, data for that season was
simply discarded. Readers can determine how much data were discarded by comparing the
“Yrs.” column to the right of the growing season data with the “Period of Record” on the
right hand side of the header information at the top of each table. In a few cases, much of
the available data were discarded due to frequent missing values. Where probabilities are
based on less than 20 years of data, the computation may not be terribly accurate. Keep
this in mind as you use these results.

A few assumptions were made in computing frost probabilities and growing season
length. First, July 20 was selected as the date for the middle of the summer. This de-
cision has no bearing on most calculations but does influence computations for those high
mountain stations with ‘very short growing seasons. December 31 is used as the begin and
end point for the year. This makes computations simple, but it creates some assymetries

for a few of Colorado’s warmest locations for fall and spring periods at the coldest threshold



temperatures. February 29 temperatures were not used. The final and perhaps most signif-
icant assumption was that the data are normally distributed. This assumption was tested
on several long-term stations and was found to be appropriate. Mean and median dates
were almost always identical. Therefore, for each station, means and standard deviations
were computed for each variable. Probabilities were then derived based on the statistical
normal distribution. The use of median values along with the width of the distribution
between specified probabilities (e.g. between the 0.80 and 0.20 dates of nonexceedance) is

an excellent method for determining how much year-to-year variation can be expected in

frost dates and growing season length.
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Temperature Summary for FRUITA 53146 Prepared by: Colorado Climate Center

Latitude: 39 10 Longitude: 108 44 Elevation: 4510 Period of Record: 40 years ending in 1987

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual

Mean Max. 37.6 45.8 55.8 67.2 77.1 87.8 93.0 90.1 82.5 69.6 52.4 40.3 66.6
Std. Dev. 5.9 6.0 3.7 3.8 3.5 3.2 1.9 2.2 3.4 44 4.0 4.9

Mean Min. 11.8 18.2 25.5 33.3 42.6 49.6 56.4 54.4 44.6 33.3 22.7 14.8 33.9
Std. Dev. 6.5 6.0 3.0 2.0 1.9 2.4 1.9 2.9 2.8 2.8 3.0 4.4
Num. Yrs. 38 37 37 38 37 37 38 37 38 39 37 38

Heating Degree Days

Base Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual

50 772 498 286 79 8 0 0 0 2 62 366 685 2758

55 926 638 432 166 3 1 0 0 9 142 515 839 3700

57 988 69 493 212 46 3 0 0 15 186 S75 900 4112

60 1080 778 585 289 79 8 0 0 30 284 665 993 4769

65 1234 918 738 431 17 29 0 3 86 412 815 1146 5984

Cooling Degree Days

Base Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
55 0 0 1 33 187 417 616 536 21 41 0 0 2102
57 0 0 0 19 141 359 555 475 217 23 0 0 1789
60 0 0 0 7 83 2764 462 383 143 8 0 0 1359
65 0 0 0 1 22 147 308 232 50 1 0 0 761
70 0 0 0 0 2 56 159 101 9 0 0 0 32

Growing Degree Days

Base Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
40 1 14 98 318 614 863 1078 997 707 349 55 3 5118
45 0 2 33 191 462 714 926 843 559 229 14 1 3973
50 0 0 7 9 317 565 T70 690 413 115 1 0 2973
55 0 0 1 33 187 417 616 536 27 41 0 0 2102
60 0 0 0 7 83 274 462 383 143 8 0 0 1359

Corn GDD 4 29 112 258 415 540 654 618 477 307 78 6 3500

Growing Season
Probability length will be less than
Threshold Shortest 0.10 0.20 0.30 0.40 0.50 0.60 0.7 0.80 0.90 Longest  Yrs.
36 96/1951 99 106 110 115 118 122 126 131 138 154/1963 27
32 10071973 120 128 134 139 144 149 154 160 169 176/1949 25
28 14371971 149 156 161 165 170 174 178 183 190 200/1981 25
26 16571951 171 178 182 186 190 193 197 202 208 218/1957 25
20 192/1967 196 204 210 215 219 224 228 234 242 257/1981 24
16 196/1960 209 220 227 233 239 244 251 258 268 287/1972 20
Probability last spring frost will be before
Threshold Earliest 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 Latest Yrs
36 472771952 S5/ 8 5/14 5/18 5/21 5/24 5/28 5/31 6/ 4 6/10  6/19/1973 27
32 4/17/1949 4724 4/30 5/ 4 5/ 8 5/12 5/15 5/19 5/23 5/29 6/19/1973 25
28 4/ 6/1981  4/14 4/19 4/22 4/25 4/28 4/30 5/3 5/ 6 511 5/28/1973 25
26 3/28/1964 4/ 4 4/ 9 4/12 4/15 4/18 /21 4/24 4/27 5/ 2 5/11/1953 25
20 3/ 471949 3717 3722 3726 3/29 4/ 1 4/ 4 4 7 4/ 4/16  4/21/1967 24
16 2/ 2/1968  2/25 3/ 5 I/ 3/16 3721 3725 3/30 4/ S /13 4/17/1960 20
Probability first autumn frost will be before
Threshold Earliest 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 Latest Yrs
36 9/ 271962 97 7 9/11 9/15 9/17 9/20 9/22 9/25 9/28 10/ 3 10/14/1963 27
32 971271951 9719 9/24 9/27 9/30  10/3 10/ 6 10/ 9 10/12 10/17 10/23/1972 25
28 9/18/1971  9/29 10/ 4 10/ 8 10/11  10/14  10/17 10/20  10/24  10/29 11/ 171963 25
24 9/19/1971 10/11  10/15 10719 10722 10/25 10727 10/30 11/3 11/ 7 117 971953 25
20 10/16/1952 10/23  10/28 10/31 11/ 3 11/ 6 11/ 9 /12 1115 11720 1172871965 264
16 10/30/1960 10731 11/5 11/ 8 11/11  11/16 1117 11720 11726 11729 12/17/1965 20



Temperature Summary for PALISADE 56266 prepared by: Colorado Climate Center
Latitude: 39 7 Longitude: 108 21 Elevation: 4800 period of Record: &40 years ending in 1987
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
Mean Max. 39.7 47.2 56.2 66.9 77.1 88.5 94.6 91.7 83.4 70.6 53.7 42.3 67.6
std. Dev. 5.4 5.7 4.1 4.0 3.5 3.7 1.8 2.4 3.6 4.4 3.9 6.4
Mean Min. 18.4 24.5 32.1 40.3 49.1 57.7 63.9 61.8 53.3 42.3 30.6 21.6 41.3
std. Dev. 5.6 5.0 3.2 2.5 2.2 2.3 2.1 20 2.7 2.4 2.7 4.2
Num. Yrs. 38 38 38 38 38 38 37 38 39 39 38 38

Heating Degree Days
Base Jan Feb Mar  Apr May Jun Jul A
50 639 392 206 54 5 0
55 793 531 336 118 21 1
57 855 58 393 152 32 2
60 947 670 483 214 57 4
65 1102 810 635 340 122 15

Sep Oct Nov Dec Annual
1 30 243 556 2126
6 7% 377 T\ 2967
9 102 435 773 3338
16 156 526 846 3934
42 269 673 1021 5029

o000 0
—DOOOOIS

Cooling Degree Days

Base Jan Feb Mar Apr May Jun Jul Aug Sep Oct  Nov Dec Annual
55 0 0 9 83 276 545 74T 679 4611 126 2 0 2881
57 0 0 S 57 226 48T 686 618 354 92 1 0 2526
60 0 0 2 30 158 400 595 525 272 51 0 0 2032
65 0 0 0 [ 69 263 4k2 371 148 12 0 0 131
70 0 0 0 0 17 13 290 222 57 1 0 0 73
- Growing Degree Days

Base Jan Feb Mar Apr May Jun Jul Aug Sep Oct MNov Dec Annual
40 7 47 183 417 718 990 1206 1143 854 517 136 15 6233
45 0 13 90 282 565 81 1053 989 705 370 60 3 4972
50 0 2 3, 168 415 693 900 83 556 236 17 1 3856
55 0 0 9 83 276 545 747 679 411 126 2 0 2881
60 0 0 2 30 158 400 595 525 272 51 0 0 2032

Corn GDOD 7 36 121 260 444 61 759 727 539 326 92 12 3946

Growing Season
Probability length will be less than
Threshold Shortest 0.10 0.20 0.30 0.40 0.50 0. 0.70 0.80 0.90 Longest  Yrs.
36 12071971 133 161 147 152 157 162 167 173 181 18971962 24
32 13371968 158 167 173 178 183 188 193 200 208 216/1985 24
28 181/1986 193 201 206 210 214 218 223 228 235 267/1962 22
26 19371950 706 216 223 230 236 262 248 255 266 296/1968 19
20 233/1987 231 261 249 255 261 267 274 281 291 325/1980 16
16 240/1955 236 253 266 276 286 296 306 318 335 365/1980 1
Probability last spring frost will be before
Threshold Earliest 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 Latest Yrs
36 472171987  4/22 4/28 5/ 1 5/ 5 5/ 8 s/11 5/14 5/18 5/23 6/13/1976 24
32 &/ 571985 4/ 6 4/11 VAL L/\7 4/20 4/23 4/26 4/29 5/ 4 5/21/197 24
28 3/16/1962 3/23 3/28 3/31 4/ 3 4L/ 6 4/ 9 [YAYA 4/16 4/21  4/30/1950 22
24 2/ 471968  2/27 3/ 6 3/12 3/17 3/21 3/26 3/30 V) 4/13  4/30/1950 19
20 2/ 171968 2/16 2/22 2/27 3/ 3 377 3/10 3/14 3/19 3/25 3/30/1987 16
16 0/30/1980 1/18 1/30 2/ 7 2/15 2/22 2/28 3/ 8 3/16 3/28 3/21/1955 1
Probability first autumn frost will be before
Threshold Earliest 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 Latest Yrs
36 9/17/1968  9/26 9/30 10/ & 10/ 8 10/12 10715 10/19 10726 10730 11/ B8/1983 264
32 9/17/1968 10/ 1 10/ 8 10712 10716  10/20 10/26 10/28 1/ 2 iV 8 11/13/1987 24
28 10/12/1986 10/25 10/29 1"M/71 16 W6 Ny 9 1/11 116 119 11/19/1953 22
24 1072771970 10730 11/ 3 M/ 7 /9 11/12 11716 11/17 11720 11726 11/27/1968 19
20 1171071950 11/ 8 11/13 11717 11720 11723 11726 11729 1272 1/ 7 12/31/1980 16
16 1171071950 11713 11/20 11726 11/30 12/ 4 12/ 9 12713 12/18 12726 12/31/1980 1



Attach weur &

MESA COUNTY IRRIGATION DISTRICT
PO. Box 970
Palisade, CO 81526

“Water is Precious —
Use it Wisely”

8 August 1990

To Whom it May Concern

Subj: Delivery of Irrigation Water to Landowners on the
North Side of the Mesa County Irrigation District
Ditch(Stubb Ditch)

With the advent of the Salinity Control Program improvements
to the canal and the need for formal, recorded easements in

lieu of our established prescriptive easements some property
owners have inquired about the possibility of receiving water

on their lands on the north side of the canal.

In accordance with the provisions of Contract Ilr467 between
the District and the Bureau of Reclamation, dated June 10, 1918
and revised 29 December 1988(Contract No. 9-07-40-R0700, Copy
attached), Paragraph 7, page 6, specifically prohibits the
District from delivering water to lands other than those
embraced in the District as established and existing on January

1, 1918,

Charles E. McKim

Secretary/Treasurer

Mesa County Irrigation District



- Contract No. 9-07-40-R0700
(\\-\ac\«mwk- * 3

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION
GRAND VALLEY PROJECT, COLORADO
CONTRACT AMONG THE UNITED STATES,
THE MESA COUNTY IRRIGATION DISTRICT, AND
THE GRAND VALLEY WATER USERS' ASSOCIATION,
PROVIDING FOR
THE CARRIAGE OF NON-PROJECT WATER THROUGH
THE GOVERNMENT HIGHLINE CANAL
THIS CONTRACT is made this 29th day of December | 1988, pursuant to
the Act of June 17, 1902 (32 Stat., 388), and acts amendatory thereof and
supplemental thereto, particularly the Act of February 21, 1911 (36 Stat.,
925), among the UNITED STATES OF AMERICA, hereinafter referred to as the
United States, acting through the Bureau of Reclamation; the MESA COUNTY
IRRIGATION DISTRICT, an irrigation district organized and existing under the
laws of the State of Colorado with its principal place of business at
Palisade, Colorado, hereinafter referred to as the District; and the GRAND
VALLEY WATER USERS' ASSOCIATION, a corporation organized and existing under
the laws of the State of Colorado, with its principal place of business at
Grand Junction, Colorado, hereinafter referred to as the Association.
WITNESSETH THAT:
WHEREAS, the United States has constructed the Grand Valley Project, for
irrigation and other purposes, in Mesa County, Colorado; and
WHEREAS, the United States and the District entered into Contract No. Ilr
467, dated June 10, 1918, for the purpose of the carriage and delivery of
District water through the Government Highline Canal; and

WHEREAS, The District claims, by virtue of mesne conveyances and

appropriations, forty (40) cubic feet of water per second of time, from the



6. The United States or igs assigns shall not be liable for failure to
supply water under this contract caused by insufficient supply in the river,
host;ié diversions or drought, and the United States or its assigns shall not
be liable for damages caused by floods, acts of hostility, unavoidable
accidents, or causes beyond the control of the United States or its assigns.,

7¢ The District shall not deliver any water to lands other than those
embraced in the District, as established and existing on January 1, 1918, and
entitled as by right conferred by law to receive the same, except that the
District may supply water to any lands heretofore entered subject to the act
of June 17, 1902 (32 stat., 388), known as the Reclamation Act, lying below
the distributing canal of the District and above the Government Highline Canal
of the Grand Valley Project, until such time as provision is made by the
United States for supplying said lands with irrigation water,

8. 'As a part consideration for the benefits to be derived by the said
District, and repayment of costs expended by the United States to enable it to
carry the irrigation water aforesaid, the said District hereby authorizes the
United States to carry in its canals, and to use for the benefit of the lands
in the District as provided for in this contract, and for use on or for lands
in the Grand Valley Project and in connection therewith and for other
purposes, all the waters claimed, owned or decreed to the said District
especially including herein all waters claimed, owned, or decreed to the said
District for power purposes hereinbefore déscribed, and excepting only that
necessary for the proper irrigation of the irrigable lands of the District as
aforesaid, not exceeding forty (40) cubic feet per second of time.

9.(a). The District agrees to annually pay for the delivery of water as
hereinbefore provided a charge of $4,800, and, in addition thereto, a charge

of $2 per acre per year for each acre of land entered under the Reclamation
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OF
3 Mesa County Irrigetion District '

The officers: of the Mesa County Irrigetion Disrict will bde
comprised of” three((3) directors.. One director to be elected. each |
year for 2 term' of three  (3) years.. voting will be limited +ta the :
usersg of the Mesa County Irrigation District, also known as the
Studb Ditch.. Votes will be counted! on a per acre: basis-one wote
per acre.

The election will be held. onm the first Tuesday in December.
.Tter the election;, the elected members will be designated. as:
President, Vice President, and Secretary-Treasurer..

The Board. of Directors may appoint such: employees as might be
necessery to properly operate the dispereal of irrigation water.

The Secretery*Treasurer shell direct the sctivities: of said employees:
end: have: ful'l charge of all tools, implenents, end property..
2
WATER SERVICES

¥ater shall be turned into the canal at the most convenient

-
" +timpe in April and shut off at the end of the irrigation seasaon
in Nagvember. ‘eter is designated for zgriculturel and horticvltural.
orly end. NO water is i be used for domestic purpeses.
The flow turned in shell be Iin sufficient qu&n‘;ﬁity ta furnish
every acre under the disiricts mansgement x042 of’ en inch of 0.4
9», ~ater, providing the puzpingplant end cenal can handle this amount.
The Eoard of Directors shell determine the rztes to be charged.:
Fetes shall be estieblisked on a per—acre tesis, with a one acre
minicus charge per wser, '
A1l getes chall be Furnished and installed by the district.

ALl gates shall be under the diredt supervision of the ditch

al. Nho bridges shall crosw the cenal except by the consent
ol the Zoard of Directors.. 4ny bridges: the Bosrd of Directors
2y rerzit to cross said canal shall be constiructed
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to the Director31strict‘sgecifications, and. the ditch: rider or
Secretary shall supervise the construction.

Ne fences will be allowed across the banks of the canal,
except with the approwal of the Board of Directaorss. Any gates:
thug approved shall be easily opened. and wide enough to give
access for cleaning equipmeﬁt,and,thezditch riderts vehicle.
The easement claimed for the: mafntenance of the canal shalli be
thirty five (35) feet from: the center line of said canal on
both sides.,. . ,

Ko person or persons: shall bBe allowed to open any head
gate when sald gate is closed by the ditch rider.. Any
infringment on this order conlécresultiin the gate being locked
closed, end: the person resﬁonsﬁble liable to prosecution. This
rule will be rigidly enforced.. '

No person or persons will be: allowed to pump, pipe, flume,
or otherwise convey water autside the boundaries of-the districte..,

A1l personsg are notified they shall not remowve any earth
from the canal banks. Such acts will be considered a
zisdeneanor and are subject tor the peralty of the lew.

No new head gateS'wili be allowed in the ditch when the
larnd for which another head gate is desired can be watered from
an existing head gate.. chnew'gates will be installed without

the approval of the Board of Directors.

The abowe By Laws, rules; and reguletions have been read
Ao
(X o]

. e’
and approved by the Ecard of Direciors on this date /—\$ - 52,

Fresident
Vice President’

secrevery-rreasuror | N EEEEENE

—

v
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