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June, 1968

Honorable Tim M. Babcock
Governor of Montana
Capitol Building

Helena, Montana

Dear Governor Babcock:

Submitted herewith is a consolidated report on a survey of Water Resources
for Valley County, Montana.

The report is divided into two parts: Part I consists of history of land and
water use, irrigated lands, water rights, etc., and Part II contains the township
maps in the County showing in colors the lands irrigated from each source or
canal system.

Surveys have been made in the counties of Big Horn, Blaine, Broadwater,
Carbon, Carter, Cascade, Chouteau, Custer, Deer Lodge, Fallon, Flathead,
Gallatin, Golden Valley, Granite, Hill, Jefferson, Judith Basin, Lake, Lewis and
Clark, Lincoln, Madison, Meagher, Missoula, Musselshell, Park, Phillips, Pon-
dera, Powder River, Powell, Ravalli, Rosebud, Silver Bow, Stillwater, Sweet
Grass, Teton, Treasure, Valley, Wibaux, Wheatland, and Yellowstone. Reports
are available for all of the counties except a few of the ones which were sur-
veyed a number of years ago and these are now out of print. However, reports
will again be published on these counties sometime in the future after they
have been updated.

The office files contain minute descriptions and details of each individual
water right and land use, which are too voluminous to be included herein. These
office files are available for inspection to those who are interested.

The historical data on water rights contained in these reports can never
become obsolete. If new information is added from time to time as new develop-
ments occur, the records can always be kept current and up-to-date.

Respectfully submitted,
E. V. DARLINTON, Director

Montana Water Resources Board
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FOREWORD

SURFACE WATER

Our concern over surface water rights in Montana is nearly a century old. When the first Ter-
ritorial Legislature, meeting in Bannack, adopted the common law of England on January 11, 1865,
the Territory’s legal profession assumed that it had adopted the Doctrine of Riparian Rights. This
doctrine had evolved in England and in the eastern United States where the annual rainfall is
generally more than twenty inches. It gave the owners of land bordering a stream the right to
have that stream flow past their land undiminished in quantity and unaltered in quality and to use
it for household and livestock purposes. The law restricted the use of water to riparian owners
and forbade them to reduce appreciably the stream flow, but the early miners and ranchers in
Montana favored the Doctrine of Prior Appropriation which permitted diversion and diminution
of the streams. Consequently, the next day the legislature enacted another law which permitted di-
version by both riparian and non-riparian owners. Whether or not this action provided Montana
with one or two definitions of water rights was not settled until 1921 when the Montana Supreme
Court in the Mattler vs. Ames Realty case declared the Doctrine of Prior Appropriation to be the
valid Montana water right law. “Our conclusion,” it said, “is that the common law doctrine of ri-
parian rights has never prevailed in Montana since the enactment of the Bannack Statutes in 1865
and that it is unsuited to the conditions here. . . .”

The appropriation right which originated in California was used by the forty-niners to divert wat-
er from the streams to placer mine gold. They applied to the water the same rules that they applied
to their mining claims—first in time, first in right and limitation of the right by beneficial use.
Those who came to Montana gulches brought with them these rules, applying them to agriculture
as well as to mining.

The main points of consideration under the Doctrine of Prior Appropriation are:

1. The use of water may be acquired by both riparian and non-riparian landowners.

2. It allows diversion of water regardless of the reduction of the water supply in the stream.

3. The value of the right is determined by the priority of the appropriation; i.e., first in time
is first in right.

4. The right is limited to the use of the water. Stream waters in Montana are the property of
the State and the appropriator acquires only a right to their use. Moreover, this use must
be beneficial.

5. A right to the use of water is considered property only in the sense that it can be bought or
sold; its owner may not be deprived of it except by due process of law.

The State Legislature has provided methods for the acquisition, determination of priority and
administration of the right. No right may be acquired on a stream without diversion of water and
its application to a beneficial use. On unadjudicated streams, the Statutes stipulate that the diver-
sion must be preceded by posting a notice at a point of intended diversion and by filing a copy
of it within 20 days in the county clerk’s office of the county in which the appropriation is being
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made. Construction of the means of diversion must begin within 40 days of the posting and con-
tinue with reasonable diligence to completion. However, the Montana Supreme Court has ruled
that an appropriator who fails to comply with the Statutes may still acquire a right merely by dig-
ging a ditch and putting the water to beneficial use.

To obtain a water right on an adjudicated stream one must petition the District Court hav-
ing jurisdiction over the stream for permission to make an appropriation. If the other appropri-
ators do not object, the court gives its consent and issues a supplementary decree granting the
right subject to the rights of the prior appropriators.

Montana laws do not require water users to file official records of the completion of their
appropriations; therefore, it becomes advisable as soon as the demand for the waters of a stream
becomes greater than its supply, to determine the rights and priorities of each user by means of
an adjudication or water right suit. This action may be initiated by one or more of the appropri-
ators who may make all the other claimants parties to the suit. The Judge of the District Court
then examines all of the claims and issues a decree establishing priority of the right of each water
user and the amount of water he is entitled to use. The court decree becomes in effect the deed of
the appropriator to his water right.

Whenever scarcity of water in an adjudicated stream requires an allocation of the supply ac-
cording to the priority of rights, the Judge, upon petition of the owners of at least 15 percent of
the water rights affected, must appoint a water commissioner to distribute the water. Chapter No.
231, Montana Session Laws 1963, Senate Bill 55 amended Section 89-1001 R.C.M. 1947, to provide
that a water commissioner be appointed to distribute decreed water rights by application of fif-
teen percent (15%) of the owners of the water rights affected, or, under certain curcumstances at
the discretion of the Judge of the District Court—"provided that when petitioners make proper
showing they are not able to obiain the application of the owners of at least fifteen percent
(15%) of the water rights affected, and they are unable to obtain the water to which they are
entitled, the Judge of the District Court having jurisdiction may, in his discretion, appoint a water
commissioner.” After the Commissioner has been appointed the Judge gives his instructions on how
the water is to be apportioned and distributed in accordance with the full terms of the decree.

The recording of appropriations in local courthouses provides an incomplete record of the water
rights on unadjudicated streams. In fact, the county records often bear little relation to the existing
situation. Since the law places no restriction on the number or extent of the filings which may be
made on an unadjudicated stream, the total amount of water claimed is frequently many times the
available flow. There are numerous examples of streams becoming over appropriated. Once six ap-
propriators each claimed all the water in Lyman Creek near Bozeman. Before the adjudication of
claims to the waters of Prickly Pear Creek, 68 parties claimed thirty times its average flow of about
50 c.f.s. Today, the Big Iole River with an average flow of about 1,000 c.fs. has filings totaling 173,-
912 c.fs. One is unable to distinguish in the county courthouses the perfected rights from the unper-
fected ones since the law requires no official recording of the completion of an appropriation. Rec-
ognition by the courts of unrecorded appropriations adds to the incompleteness of these records.
To further complicate the situation, appropriators have used different names for the same stream
in their filings. In Montana, many of the streams are found distributed in two or more county court-
houses. Anyone desirous of determining appropriations on a certain river or creek finds it difficult
and expensive to examine records in several places. In addition, the records are sometimes scat-
tered because the original nine counties of 1865 have now increased to 56. As the original counties
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have been divided and subdivided, the water right filings have frequently not been transcribed
from the records of one county to the other. Thus, a record of an early appropriation in what is
at present Powell County may be found in the courthouse of the original Deer Lodge County.

It can readily be seen that this system of recording offers little protection to rights in the use
of water until they are determined by adjudication. In other words, an appropriator does not gain
clear title to his water right until after adjudication, and then the title may not be clear because
the Montana system of determining rights is also faulty. In the first place, adjudications are costly,
sometimes extremely costly when they are prolonged for years. It is estimated that litigation over
the Beaverhead River, which has lasted more than twenty years, has cost the residents of the val-
ley one-half million dollars. In the second place, unless the court seeks the advice of a competent
irrigation engineer, the adjudication may be based upon inaccurate evidence; in the third place,
if some claimant has been inadvertently left out of the action, the decree is not final and may be
reopened for consideration by the aggrieved party. Another difficulty arises in determining the own-
ership of a water right when land under an adjudicated stream becomes subdivided in later years
and the water is not apportioned to the land by deed or otherwise. There is no provision made by
law requiring the recording of specific water right ownership on deeds and abstracts.

The Legislative Session of 1957 passed Chapter 114 providing for the policing of water released
from storage to be transmitted through a natural stream bed to the place of use. The owner of the
storage must petition the court for the right to have the water policed from the storage reservoir
to his place of use. If there are no objections the court may issue the right and appoint a water com-
missioner to distribute the water in accordance therewith. This law applies only to unadjudicated
streams.

Administration of water on adjudicated streams is done by the District Court, but it has its
drawbacks. The appointment of a water commissioner is often delayed until the shortage of water
is acute and the court frequently finds it difficult to obtain a competent appointee for so tempor-
ary a position. The present administration of adjudicated streams which cross the county boun-
daries of judicial districts creates problems. Many of the water decrees stipulate head gates and
measuring devices for proper water distribution, but in many instances the stipulation is not en-
forced, causing disagreement among water users.

Since a water right is considered property and may be bought and sold, the nature of water
requires certain limitations in its use. One of the major difficulties encountered after an adjudica-
tion of a stream is the failure of the District Court to have control over the transfer of water rights
from their designated places of use. The sale and leasing of water is becoming a common practice
on many adjudicated streams and has created serious complications. By changing the water use to
a different location, many of the remaining rights along the stream are disrupted, resulting in a
complete breakdown of the purpose intended by the adjudication. Legal action necessary to correct
this situation must be initiated by the injured parties as it is their responsibility and not that of
the court.

At one time or another all of the Western Reclamation States have used similar methods of
local regulation of water rights. Now all of them, except Montana, have more or less abandoned
these practices and replaced them by a system of centralized state control such as the one adopted
by the State of Wyoming. The key characteristics of the Wyoming system are the registration of
both the initiation and completion of an appropriation in the State Engineer’s Office, the determin-
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ation of rights and administration by a State Board of Control headed by the State Engineer. These

methods give the Wyoming water users title to the use of water as definite and defensible as those
which they have to their land.

When Montana began to negotiate the Yellowstone River Compact with Wyoming and North
Dakota in 1939, the need for some definite information concerning our water and its use became
apparent. The Legislature in 1939 passed a bill (CH. 185) authorizing the collection of data per-
taining to our uses of water and it is under this authority that the Water Resources Survey is being
carried on. The purpose of this survey is: (1) to catalogue by counties in the office of the State En-
gineer, all recorded, appropriated, and decreed water rights including the use rights as they are
found; (2) to map the lands upon which the water is being used; (3) to provide the public with per-
tinent water right information on any stream, thereby assisting in any transaction involving water;
(4) to help State and Federal agencies in pertinent matters; (5) to eliminate unnecessary court ac-
tion in water right disputes; and (6) to have a complete inventory of our perfected water rights

in case of need to defend these rights against the encroachments of lower states, or Wyoming or
Canada.

GROUND WATER

Ground water and surface water are often intimately related. In fact, it is difficult in some
cases to consider one without the other. In times of heavy precipitation and surface runoff, water
seeps below the land surface to recharge reservoirs which, in turn, discharge ground water to
streams and maintains their flow during dry periods. The amount of water stored underground
is far greater than the amount of surface water in Montana, and, without seepage from under-
ground sources it is probable that nearly all the streams in the state would cease to flow during
dry periods.

It is believed that Montana’s ground water resources are vast and only partly developed. Yet,
this resource is now undergoing accelerated development as the need for its use increases and eco-
nomical energy for pumping becomes available. Continued rapid development without some regu-
lation of its use would cause a depletion of ground water in areas where the recharge is less than
the withdrawal. Experience in other states has shown that once excessive use of ground water in
a specific area has started, it is nearly impossible to stop, and may result in painful economic re-
adjustments for the inhabitants of the affected area.

Practical steps aimed at comserving ground water resources as well as correcting related de-
ficiencies in surface water laws became necessary in Montana. Prior to the Legislative Session of
1961, there was no legal method of appropriating ground water. Proposed ground water codes
were introduced and rejected in four biennial sessions of the Montana Legislative Assembly—1951,
1953, 1955, and 1959.

In 1961, during the 37th Legislative Session, a bill was introduced and passed creating a Ground
Water Code in Montana (Chapter 237, Revised Codes of Montana, 1961). This bill became effective
as a law on January 1, 1962, with the State Engineer designated as “Administrator” to carry out
provisions of the Act. However, the 1965 Legislature abolished the office of the State Engineer
and transferred his duties to the State Water Conservation Board, effective July 1, 1965. On July
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1, 1967, the name of the State Water Conservation Board was changed to the Montana Water Re-
sources Board. Therefore, the Montana Water Resources Board became the “Administrator” of this
Act.

Some of the important provisions contained in Montana’s Ground Water Law are:

Section 1. Definition or Regulations As Used in the Act

(a) “Ground Water” means any fresh water under the surface of the land including the water
under the bed of any stream, lake, reservoir, or other body of surface water. Fresh water shall be
deemed to be the water fit for domestic, livestock, or agricultural use. The Administrator, after a
notice of hearing, is authorized to fix definite standards for determining fresh water in any con-
trolled ground water area or sub-area of the State.

(b) “Aquifer” means any underground geological structure or formation which is capable of
yielding water or is capable of recharge.

(c) “Well” means any artificial opening or excavation in the ground, however made, by which
ground water can be obtained or through which it flows under natural pressures or is artificially
withdrawn.

(d) “Beneficial use” means any economically or socially justifiable withdrawal or utilizations of
water.

(e) “Person” means any natural person, association, partnership, corporation, municipality, irri-
gation district, the State of Montana, or any political sub-division or agency thereof, and the United
States or any agency thereof.

(f) “Administrator” means the Montana Water Resources Board of the State of Montana.

(g) “Ground Water area” means an area which, as nearly as known facts permit, may be desig-
nated so as to enclose a single distinct body of ground water, which shall be described horizon-
tally by surface description in all cases and which may be limited vertically by describing known
geological formations, should conditions dictate this to be desirable. For purpose of administration,
large ground water areas may be divided into convenient administrative units known as “sub-areas.”

Section 2. Right to Use.

Rights to surface water where the date of appropriation precedes January 1, 1962, shall take pri-
ority over all prior or subsequent ground water rights. The application of ground water to a bene-
ficial use prior to January 1, 1962, is hereby recognized as a water right. Beneficial use shall be the
extent and limit of the appropriative right. As to appropriations of ground water completed on
and after January 1, 1962, any and all rights must be based upon the filing provisions hereinafter
set forth, and as between all appropriators of surface or ground water on and after January 1, 1962,
the first in time is first in right.
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Any ground water put to beneficial use after January 1, 1962 must be filed with the County
Clerk and Recorder in the county where the ground water is withdrawn in order to establish a right
to use of the water.

Montana’s Ground Water Code now provides for three different types of forms available for

filing water rights depending upon the nature of the ground water development. The old Form
No. 4 became invalid after January 1, 1966.

Form No. 1 "Notice of Appropriation of Ground Water”"—shall require answers to such ques-
tions as (1) the name and address of the appropriator; (2) the beneficial use for which the appro-
priation is made, including a description of the lands to be benefited if for irrigation; (3) the rate
of use in gallons per minute of ground water claimed; (4) the annual period (inclusive dates) of in-
tended use; (5) the probable or intended date of first beneficial use; (6) the probable or intended
date of commencement and completion of the well or wells; (7) the location, type, size, and depth
of the well or wells contemplated; (8) the probable or estimated depth of the water table or artesi-
an aquifer; (9) the name, address, and license number of the driller engaged; and (10) such other
similar information as may be useful in carrying out the policy of this Act. This form is optional
but it has an advantage in that after filing the Notice of Appropriation, a person has 90 days in
which to commence actual excavation and diligently prosecute construction of the well. Otherwise,
failure to file the Notice of Appropriation deprives the appropriator of his right to relate the date
of the appropriation back upon filing the Notice of Completion. (Form No. 2)

Form No. 2 “Notice of Completion of Ground Water by Means of Well"—this form shall re-
quire answers to the same sort of questions as required by Form No. 1 (Notice of Appropriation
of Ground Water), except that for the most part it shall inquire into accomplished facts concern-
ing the well or means of withdrawal, including (a) information as to the statis level of water in the
casing or the shut-in pressure if the well flows naturally; (b) the capacity of the well in gallons per
minute by pumping or natural flow; (c) the approximate drawdown or pumping level of the well;
(d) the approximate surface elevation at the well head; (e) the casing record of the well; (f) the
drilling log showing the character and thickness of all formations penetrated; (g) the depth to which
the well is drilled; and similar information.

It shall be the responsibility of the driller of each well to fill out the Form No. 2, “Notice of
Completion of Ground Water by Means of a Well,” for the appropriator, and the latter shall be re-
sponsible for its filing.

Form No. 3 “Notice of Completion of Ground Water Appropriation Without a Well“—is for
the benefit of persons obtaining (or desiring to obtain) ground water without a well, such as by
sub-irrigation or other natural processes so as to enable such persons to describe the means of
using ground water; to estimate the amount of water so used; and requiring such other information
pertinent to this particular type of ground water use.

Montana’s Ground Water Code, as amended by the 1965 Legislature, provides for a period of
four (4) years after January 1, 1962 for filing on vested ground water rights (all ground water
used prior to January 1, 1962 from water wells, developed springs, drain ditches, sub-irrigation,
etc.). Therefore, the deadline was December 31, 1965. A person did not lose his vested ground
water rights by failure to file within the four-year period although, in the event of a future ground
water dispute, he may be called upon to prove his rights in court. If a person files now on ground
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water developed prior to January 1, 1962, his date of priority becomes the date of filing, rather
than the date when the water was first used.

It shall be recognized that all persons who have filed a Water Well Log Form as provided for
under Section 1 and 2 of Chapter 58, Session Laws of Montana, 1957, shall be considered as hav-
ing complied with the requirements of this Act.

It is important to note that the ground water law states, “Until A Notice of Completion (form
#2 or #3) is filed with respect to ANY use of ground water instituted AFTER January 1, 1962,
NO right to that use of water shall be recognized.”

Copies of the forms used in filing on ground water are available in the County Clerk and Re-
corder’s Office in each of Montana’s 56 counties. It shall be the duty of the County Clerk in every
instance to file the original copy of the county records; transmit the second copy to the Adminis-
trator (Montana Water Resources Board); and the third copy to the Montana Bureau of Mines and
Geology; and the fourth copy to be retained by the appropriator (person making the filing).

Accurate records and the amount of water available for future use are essential in the adminis-
tration and investigation of water resources. In areas where the water supply becomes critical, the
ground water law provides that the administrator may define the boundaries of the aquifer and
employ inspectors to enforce rules and regulations regarding withdrawals for the purpose of safe-
guarding the water supply and the appropriators (see wording of the law for establishing a “con-
trolled area”).

The filing of water right records in a central office under control of a responsible State agency,
provides the only efficient means for the orderly development and preservation of our water sup-
plies and it protects all of Montana’s use—on both ground and surface water.

METHOD OF SURVEY

Water resources data contained in Part I and Part II of this report are obtained from court-
house records in conjunction with individual contacts with land owners. A survey of this type in-
volves extensive detailed work in both the office and field to compile a comprehensive inventory
of water rights as they apply to land and other uses.

The material of foremost importance used in conducting the survey is taken from the files
of the county courthouse and the data required includes: landownership, water right records (de-
crees and appropriations), articles of incorporation of ditch companies and any other legal papers
concerning the distribution and use of water. Deed records of landownership are reviewed and ab-
stracts are checked for water right information when available.

Aerial photography is used by the survey to assure accuracy in mapping the land areas of water
use and all the other detailed information which appears on the final colored township maps in
Part II. Section and township locations are determined by the photogrammetric system, based on
government land office survey plats, plane-table surveys, county maps and by “on-the-spot” location
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during the field survey. Noted on the photographs are the locations of each irrigation system, with
the irrigated and irrigable land areas defined. All the information compiled on the aerial photo is
transferred and drawn onto a final base map by means of aerial projection. From the base map, col-
or separation maps are made and may include three to ten overlay separation plates, depending on
the number of irrigation systems within the township.

Field forms are prepared for each landowner showing the name of the owner and operator,
photo index number, a plat defining the ownership boundary, type of irrigation system, source of
water supply and the total acreage irrigated and irrigable under each. All of the appropriated and
decreed water rights that apply to each ownership are listed on the field forms with the descrip-
tion of intended place of use. During the field survey, all water rights listed on the field form are
verified with the landowner. Whenever any doubt or complication exists in the use of a water right,
deed records of the land are checked to determine the absolute right and use.

So far as known, this is the first survey of its kind ever attempted in the United States. The
value of the work has become well substantiated in the counties completed to date by giving Mon-
tana its first accurate and verified information concerning its water rights and their use. New de-
velopment of land for irrigation purposes by State and Federal agencies is not within the scope of
this report. The facts presented are found at the time of completion of each survey and provide the
items and figures from which a detailed analysis of water and land use can be made.

The historical data contained in these reports can never become obsolete. If new information
is added from time to time as new developments occur the records can always be kept current
and up-to-date.

Complete data obtained from this survey cannot be included in this report as it would make
the text too voluminous. However, if one should desire detailed information about any particular wat-
er right, lands irrigated, or the number and amount of water rights diverting from any particular
stream, such information may be obtained by writing the Montana Water Resources Board in
Helena.

Every effort is being made to ensure accuracy of the data collected rather than to speed up
the work which might invite errors.
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HISTORY AND ORGANIZATION

Valley County and the area surrounding it was first viewed by white men in 1743, when the
French fur-exploring Verendrye party came into the region. The next authentic observation of this
area by white men was recorded in the record of Meriwether Lewis of the Lewis and Clark Ex-
pedition. To delve further back into the history of this land, it was once the domain of the Gros
Ventre and Assiniboine Indians and it contained all manner of wildlife, including thundering herds
of buffalo. In this area were unbelievable stretches of land, covered with lush free grass to lure

the hungry herds of longhorn cattle from Texas, before the coming of the railroad, the home-
steader, and the barbed wire.

After the Lewis and Clark Expedition, the area was viewed by such explorers as Scientist-Artist
George Catlin in 1832, and the Rhenish Prussian scientist, Alexander Philip Maximilian, who was
accompanied by the Swiss artist Karl Bodmer in 1833. The upper Missouri River region was
thoroughly explored and documented by these men.

In 1843 came the famed naturalist, John James Audubon, and ten years later the most signifi-
cant of all, Isaac 1. Stevens and his northern transcontinental railway survey party. Assisting both
Audubon and Stevens as a guide, interpreter, and general trouble shooter was Alexander Culbert-
son, a man who played an important part in the Montana fur trade and history of Eastern Montana.

The earliest trading post in Valley County is said to have been near present-day Vandalia,
which was referred to by Governor Stevens as Hammell's Houses. Later it was called Cambell’s
Houses and was said to have been owned by the I. G. Baker firm of Fort Benton and managed by
W. G. Conrad, who later became one of Montana’s leading businessmen and bankers.

Most of the trading posts in what is now Valley County were not built until after 1860 and
none had more than a transitory existence. All were roughly built of logs, and the vagaries of the
Missouri River have long since destroyed any of their physical remains. One of these forts—OIld Fort
Peck—Ilives on as the name of the Indian reservation now occupied by the once mighty Assini-
boine and Sioux, and as the name of one of the world’s greatest dams.

In 1860, a trading post was built at the mouth of the Milk River by a professional hunter named
Louis Dauphin. Two years later Charles Larpenteur established Fort Galpin for the American Fur
Company on the north bank of the Missouri River just above the mouth of the Milk. The Milk
River was named by Lewis and Clark because of its peculiar whiteness, such as might be produced
by a tablespoon of milk in a cup of tea. Fort Galpin was named for Charles E. Galpin, an early
day trading post employee and trapper, who was also known as “Major” Galpin, although he was not
connected with the military in any way.

One of the last trading posts in the Valley County area was Fort Peck which was built during
the winter of 1866-1867. Fork Peck was never known as a military post, although an occasional de-
tachment of soldiers stopped there while escorting a freight outfit through the Indian country. It
was built by the firm of Durfee and Peck and consisted of warehouses, stables, a blacksmith shop,
and cabins for the men, all of which were built of cottonwood logs and enclosed by a square stock-
ade with two bastions. The fort was located about 2% miles above the Big Dry on the north side
of the Missouri River near Spread Eagle Bar, close to the water intake tower where the present
town of Fort Peck is located. The man in charge of constructing Fort Peck was Abe Farwell, an
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employee of Durfee and Peck. Durfee and Peck staffed the fort with a trader, interpreters, and la-
borers, consisting of not more than 15 or 20 men at any one time. The fort was frequently visited

by hunters who came by the score into this area to hunt game, especially buffalo, during the 1860s
and 1870s.

Old Fort Peck declined rapidly after its abandonment in 1879. The last remnants of its log
buildings remembered by early day pioneers were removed by an ice gorge in the spring of 1918.

Cattle played an important part in the early life and development of the Valley County area. The
cattle era began when the Indian tribes were restrained and settled on reservations, and the buf-
falo killed, (the last ones killed in this area was in 1885 on Cherry Creek) leaving the range clear
for the coming of the cattle from Texas to feed on the free grasses of northeastern Montana. Here
in northeastern Montana were thousands of acres of grassland extending north from the Missouri
River to the Canadian line, and it so intrigued the cattlemen as a new potential free range, that
they sent T. C. Power (of Fort Benton, businessman and steamboating fame) to Washington in
1886 to work toward opening the Indian Reserve. Congressman Joseph K. Toole also worked on
the project, and in 1888, the land on which buffalo had ranged only a short time before was opened
as unreserved public domain. There were no provisions for selling or leasing any of the range land
and it was used by cattlemen as open range for thousands of head of cattle they owned.

One of the largest cattle ranches in Valley County was the N-N brand of the Niedringhaus
Brothers of St. Louis who had established their Home Land and Cattle Co. in Canada’s Woody
Mountains. During the 1880s they operated two big ranches in this vicinity, one on Rock Creek and
the other south of the Missouri River on the Little Dry. In 1895 their operations were moved to
Oswego.

The N-N employed many cowboys who later became Valley County residents and in some cases
became ranchers on their own. The N-N is said to have paid taxes on 100,000 head in 1891, the
cattle ranging in present Valley, Custer and Dawson Counties. Even in the panic year of 1893 the
N-N worked eleven wagons on round-up and shipped 23,000 head of cattle to the Chicago markets.

Mention should be made of the Circle Diamond brand of the Bloom Land and Cattle Company
of Colorado which, in 1885 sent 21-year-old John Survant to Montana to look for range grass. Sur-
vant, who was later nominated to the Cowboy Hall of Fame, established ranch headquarters six
miles north of Malta in 1892. At one time the Circle Diamond brand claimed all the range land
from Chinook to Hinsdale and from the Milk River to Canada.

Space does not permit listings of all the ranch operations in Valley County, but to mention a
few, here is a brief run down on some of the well known ranch operators. The Hand Brothers,
Henry, Charles and Walter, who started a cattle ranch on Willow Creek in 1889; the Durell Broth-
ers of Nashua, who began operations in the 1880s; the Slaughter and Kyle ranch, started on Larb
Creek early in the 1890s; the George White ranch on Antelope Creek in 1891; the Henry Johnson
ranch, started on Willow Creek in 1900, and the J. B. Long Co., headed by the brother-in-law of
the founder of Armour and Co., which sheared as high as 100,000 head of sheep in this area.

The largest cooperative roundup ever held near Glasgow was reported by the Gazette on July
28, 1894. The round-up was accompanied by 350 head of horses and began on the Little Porcupine,
then worked west and eventually took in all the country between the Missouri and the Canadian
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line. Participating were: Johnnie Survant of the Circle Diamond, Los Blackman of the N-N, T. H.
Daly of the DHS, Lou Kennedy of D-K, Billy Titus of the 79 Ranch, Cal Schuler of the Shonkin,
Billy Buzzard of the XIT, and Bill Willis and D. C. Kyle of the Circle Dot.

Although the cattle industry is still vitally important to the economy of northeastern Montana
it was obvious that the open range in Montana was coming to a close. The severe winter of 1886-1887
sounded the death knell of the open range cattle era in most of Montana, and the extremely cold
winter of 1906-1907 ended it in this last hold-out of the big cattle outfits. The weekly press of
Glasgow that year was filled with accounts of the large number of cattle and sheep that were
either frozen or starved to death.

It was on Saturday, July 23, 1887, that the track-layers for Jim Hill's railroad arrived at a point
about two miles east of where the Great Northern Depot in Glasgow now stands. The point was
called Siding No. 45, the sidings having been consecutively numbered westward from Minot, North
Dakota. In October, 1887, a clerk working in the railroad’s St. Paul office, seeking to honor the famed
Scottish city, named the siding Glasgow. Glasgow’s early growth was in direct proportion to that
of the railroad. By November, 1888, the St. Paul, Minneapolis and Manitoba Railway (later named
the Great Northern) was running separate freight and passenger trains. The same year the box car
depot at Glasgow was replaced by a trim frame building, a five-stall round-house was built and op-
erators of tent saloons and restaurants had either departed or permanent structures (many of them
log) replaced them.

It was in 1893 that the town of Glasgow was affected by a momentous event; the creation ot
Valley County out of old Dawson County, and the naming of Glasgow as the county seat. Governor
John E. Richards signed the bill creating the new county out of all that portion of Dawson County
lying north of the Missouri River to the Canadian line and that part 180 miles west of the Dakota
line. On February 6, 1893, the residents of Glasgow staged an all-night celebration commemorating
the event.

Homesteaders came into the county in ever-increasing numbers when the homestead laws were
liberalized after 1900, and especially after the Fort Peck Reservation was opened for settlement in
1913, both of which made vast contributions to the growth of the community. Before the influx of
outsiders, many of Glasgow’s own residents began filing on homesteads. The Glasgow land office
was opened in May 1907, and the “News,” a paper reporting the limits of the district open for
homesteads, listed the area as 12,000,000 acres of land, including the Fort Peck Reservation. The
Great Northern Railway in 1909 was busier than ever promoting the agricultural potential of north-
ern Montana.

Thousands of acres of land were plowed and planted to grain in northeastern Montana during
the 1920s and 1930s. During this period many of the small dry land farmers went broke, but with
improved farming methods, increased acreages and diversified farms the agricultural economy of
the area soon became stabilized.

Two important developments that have taken place in Valley County in recent years were the
construction of Fort Peck Dam and the Glasgow Air Force Base.

On October 14, 1933, President Franklin D. Roosevelt approved under the Public Works Pro-
gram, Project #30 which was the construction of Fort Peck Dam. The construction of the dam was
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by the Corps of Engineers and at that time was considered to be the largest earth filled dam in the
world. This project not only gave work to the people of Valley County, but also gave employment
to hundreds of technicians, skilled workmen, and laborers from coast to coast. The peak of this em-
ployment occurred on July 15, 1936, when there were 10,546 employees on the Fort Peck Project.
Some of the features included in the Fort Peck Dam Project were: the building of a townsite, con-
struction of two railroads, moving of thousands of tons of earth and gravel for the earth-fill dam,
construction of a concrete spillway and concrete tunnels, which were later used to generate electri-
city; and creating a regulated water storage behind the dam for a much needed flood control pro-
gram,

On August 6, 1934, President Franklin D. Roosevelt made his first visit to Fort Peck, and he
again visited the dam on October 3, 1937, to see the close of the dam which would control the mighty
Missouri.

The Glasgow Air Force Base began as a fighter unit in 1955. Less than a year after the fight-
ers became operational in 1959, the Air Force ordered SAC to assume command of the base and
move a bomber-alert force there as its primary mission. The Glasgow Air Force Base is located
18 miles north of the town of Glasgow in Valley County, northeastern Montana. The base was the
home of The Strategic Air Command’s 4141st Strategic Wing and the Air Defense Command’s 13th
Interceptor Squadron. About 400 officers, 2,800 airmen and 300 civilians operate the base and its
aircraft, bringing the total military manpower to about 3,500. Almost half the military men have
families on the base, bringing the total base population to 7,200. Another 200 military and depen-
dents live within six miles of the base and 1,000 live in Glasgow or surrounding communities.

The value of the Air Force real property on the base is estimated to be about $75 million. Over
$10 million in supplies are maintained to support the base, along with almost $10 million worth
of support equipment for $158 million worth of Air Defense Command and SAC aircraft. A con-
siderable amount of the Air Base yearly payroll of $25 million is spent by the 3,200 airmen and their
4,500 dependents in Glasgow and the surrounding area of Montana.

Since the Air Base was constructed in 1957, it has provided the town of Glasgow, Valley County
and the area of Eastern Montana with a substantial boost in its economy.

It was announced by the Defense Department in 1964 that the Glasgow Air Force Base would
be closed on June 30, 1968. Literally hundreds of suggestions have been made on how to use the
facilities of the base after its closure. To date nothing definite has been done to establish a use for
the $100 million Air Force facility. Without some replacement for this military installation the econ-
omy and the population of Valley County will certainly decline.

Today, agriculture is the main source of income for Valley County, with many of the farms
diversified. Irrigation farming and livestock raising would constitute the majority of the diversi-
fied farms, although dry land farming combined with a livestock operation is carried on to a great
extent.

Glasgow, the county seat, is by far the largest town in Valley County and in 1960 had a popu-
lation of 6,398. Other towns in the county and listed according to their populations are: Nashua
796, Fork Peck 650, Opheim 457, Frazer 425, and Hinsdale 400. Smaller towns and rural commu-
nities in the county are: Tampico, Vandalia, Oswego, Richland, Glentana, Lustre, and Larslan. Val-
ley County has a land area of 5,064 sq. miles and a population of 17,080.
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CLIMATE

In its Northeastern Montana setting, some 300 miles east of the Continental Divide, most of
Valley County is far enough removed from Rocky Mountain eastern slopes so that it may be con-
sidered to have a continental type climate, with warm summers, cold winters, wet springs, and rel-
atively light cold season precipitation. The true Rocky Mountain winter “chinook” wind may pene-
trate as far eastward as Valley County occasionally, but not nearly so often (and for much shorter
periods) as in areas farther west. Topography is mostly of a rolling plains or hills type, cut by
many coulees as one moves away from the Milk River and Fort Peck Reservoir. Elevations range
from near 4,000 ft. MSL on some of the higher hills near the Canadian Border northeast down to
about 2,000 ft. MSL where the Missouri River flows eastward near Oswego. With an area just un-
der 5,000 sq. mi., it is a large county with a fairly well-defined annual average temperature gra-
dient between southern and northern boundaries. Drainage systems are complex, with the West
Fork of the Poplar River draining much of the hilly northeast corner, Porcupine Creek the central
area, and the Milk and Missouri Rivers, fed by many small (and much of the time dry) tributaries,
the balance.

In this county, in contrast to more mountainous Western Montana sections, the difference in
latitude from south to north appears to be more responsible for climatic variations than topography
—although the familiar hill-valley effects on drainage winds, nighttime minimum temperatures,
ete., also are factors. The climate element showing the largest latitude effect is temperature, areas
along Fort Peck Reservoir, and Milk and Missouri Rivers averaging two to three degrees warmer,
on an annual basis, than sections in the northern end of the county. This difference south to north
is demonstrable in several ways, but one particularly significant point is the growing season (be-
tween 32° occurrences) which runs 124 days at Glasgow (5/19 to 9/20) on the average, but only 99
days at Opheim 12 SSE (5/31 to 9/7). Midsummer afternoon high temperatures average in the mid-
dle 80’s south to about 80 north, while midwinter low temperatures run from around zero south to
5 below zero along the Canadian Border. This average temperature gradient across the country ap-
pears quite consistent from month to month.

Although summers are warm, really hot spells are not common, the number of days with maxi-
mums 90 or more averaging from 10 a year north to about 25 south. But record highest tempera-
tures are well over 100° everywhere. Particularly along the river bottoms (Milk and Missouri), ap-
pressive summer heat and humidity combinations may occur for a few days in an occasional year,
but such spells usually last only a day or two. Winters are normally quite cold, as the data table
will show. Several days of subzero cold occur in all years, averaging 41 days a year at Glasgow, and
50 or more along the Saskatchewan Border. This combination of warm summers and cold winters
means, of course, that seasonal changes spring and fall are very rapid. May averaging about 30°
colder than October.

Although not showing the wide variations common to Montana’s mountain counties, precipita-
tion averages vary from about 10 to 14 inches, but without a well-defined pattern except that the
hills northeast of Opheim should average a few inches more. Most important here is the fact that
from 75 to 85 per cent of the annual average comes during the warm half of the year and the critical
month of June averages 3 inches or more over most agricultural sections. Snowfall averages 25 to 35
inches a year—relatively little for a cold climate.
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Stormy weather of several kinds is observed in Valley County with some frequency. As in most
Montana areas east of the Rocky Mountains thunderstorms during the warmer three months are
the most troublesome of all types. From this summer story type come gusty winds, lightning,
cloudbursts, and hail, either singly or in any combination. Most years will have some thunderstorms
(hail, wind, heavy showers) damage to crops, but—on the other hand--these damage types are sel-
dom widespread. Winter blizzards or cold waves no longer carry the threat they did before mod-
ern transportation, heating, communications, etc., were generally available, but they still can be dan-
gerous to the unwary or unprepared. Strong winds beyond those with thunderstorms can and do occur,
but not with any unusual frequency. On the basis of fastest mile, it is estimated that Glasgow
may have one occurrence of about 70 to 75 mph in 50 years, on the average. Heavy general rains
late spring, rapid snow runoff early spring, either singly or in combination, may cause flooding of
some seriousness along the Milk River and some of its tributaries—but the frequency is low, on
the order of once in 20 to 30 years.

The following table presents data based upon actual observations for periods shown:

TEMPERATURE
Years Highest and Lowest and
Station Ro:ford Elevation R:::;r?if };mr?if J{a\‘r':;:y Av]:r]:ge ﬁ‘:::gle
Fort Peck ... 1935-1956 2180 108(1936) -54(1936) 103 72.1 425
(1937)
Glasgow ... 19111955 2090 112(1936) -59(1936) 9.0 719 420
Glasgow WBAS ... 1956-1960 2277 104(1960) -34(1957) 92 723 419
Hinsdale ... 1946-1960 2170  107(1949)  -54(1950) 81 703 414
Lustre 4 NNW ... 1948-1960 2920 103(1949) -38(1950) 68 680 395
(1954)
Opheim:.........-.oooiooo i 1929-1942 3265  102(1937) -41(1933) 8.3 68.6 39.3
Opheim 12 SSE ..o 19431960 2951  103(1949) —49(1954) 62 645 364
PRECIPITATION
Growing Percent
Years Yearly Season Falling in
of . Average A er‘:fe Growing Wettest Driest
Record Elevation T To Season Year Year
Baylor ... 1940-1960 2925 1098 859 78  16.43(1947) 5.79(1958)
Fort Peck ... 19351956 2180 1102 861 78  16.41(1953) 7.03(1949)
Glasgow oo 1911-1955 2090 1344 1015 76  20.85(1938) 6.83(1934)
Glasgow WBAS ... 19561960 2277 882 664 75  10.39(1957) 7.30(1960)
Glasgow 15 NW 19511960 2240 1005 793 79  15.13(1954) 6.42(1958)
Hinsdale ..o 19461960 2170 1323 987 75  18.83(1953) 5.16(1958)
Hinsdale 23 N ... 1951-1960 2400 990 792 80  13.14(1955) 7.76(1959)
Lustre 4 NNW . 19211960 2920 1167 952 82  18.66(1948) 4.41(1934)
Opheim ..o 1929-1956 3265 11.86 965 81  1847(1954) 5.07(1931)

Opheim 12 SSE ... 1943-1960 2951 1144 974 85  16.78(1954) 7.18(1958)
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SOILS

Glenn R. Smith, Soil Scientist

The soils of Valley County have been developed over material brought into the district and
can be divided according to the soil forming process from the material: (1) glacial soils formed as
a result of ice during the glacial period, (2) alluvial soils formed by streams during ancient and re-
cent times, (3) residual soils formed from material weathered from the geological formations.

Local rock formations furnish the material for soils found in a given area. The physiography,
drainage, and geologic history influence how these materials were deposited and account for many
differences found in soils. Soil depth, texture, and acidity or alkalinity are directly related within
limits to the material from which the soil is formed.

The variations in soils result from the alteration of geologic material either in place or trans-
ported by climate and living organisms, and especially vegetation. The length of time these forces
have been active and the topography is particularly influential in causing visible soil differences
over short distances, often within a few feet.

Glacial Soils

The major event in the geologic history that influenced the soils of Valley County was conti-
nental glaciation. Sand, silt, clay, gravel, and boulders were picked up by the ice sheet which mixed
them by crushing and then redeposited the mixture known as glacial till, the nature of which is
determined by the mixture in the path of the ice sheet. During the retreat of the ice, the running
water segregated the material according to particle size. The coarse materials, sand, and gravels,
usually settled out near the margins of the ice; the fine materials, silt and clay, settled out further
from the ice margins and were often deposited in bodies of still water such as ponds and lakes.
Material sorted and deposited by the melt is called glacial outwash.

The glacial soils of Valley County cover a more extensive area than any other type. There are
an estimated 719,000 acres which are topographically suitable for consideration of irrigation plan-
ning. A reconnaissance survey shows an estimated 242,000 acres of glacial plains and plateaus to
have soils warranting such planning. The remaining 477,000 acres need further investigations to de-
termine what areas might be considered for future irrigation planning.

Glacial till was deposited by glaciation into a number of different land forms. The rolling and
hummocky topography represents the layers of il covering the upland areas. There are stony ridges
and mounds separated by shallow depressions, which were formed at the time the glacial move-
ment was temporarily or permanently halted. The areas that have a concentration of these depres-
sions are known as the prairie pot holes region, which covers a large acreage of Northeastern Mon-
tana and neighboring Canada.

Characteristic stream formations also are found in glaciated areas, such as the sinuous ridges
which represent the former beds of streams in the glaciers and the gravelly to stony fans (outwashes)
where the streams emerged.

The combination of the topography and undesirable till material have formed land areas of either
or both soil and topography which are not desirable for irrigation planning. The majority of the
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county is rangeland which grows grasses that are very satisfactory for cattle and sheep grazing.
There is also a large acreage which has a medium textured surface soil with a great enough soil
depth over the till substratum to produce dryland wheat.

The principal soils are upon a glaciated area with the topography being quite rolling with
large boulders and smaller cobble strewn over the surface terrain; local spots of a heavy amount
of cobble, gravel, and boulders prevent any cultivation. Large acreages of dryland farming first
had to be cleared of these obstructions. The soils are dark grayish brown with three essential lay-
ers: (1) the surface layer may range in thickness from 1” to 4” and forms a loose powdery mulch;
(2) the silty layer varies from 8” to 15" and is a rich brown color, and this is compact and usu-
ally has a well defined columnar structure; (3) below this is a layer of high carbonate accumula-
tion which is underlain by the parent material of a grayish-brown calcareous glacial till. The tex-
ture of the glacial till varies but generally it is of a heavy, tight compact nature and restricts drain-
age to the extent that irrigation would be doubtful. The local name of these soils is the Scobey
Series.

There are large acreages of Scobey soils being dryland farmed; a typical example is the gla-
cial plain northeast of Glasgow. The topography of these areas are favorable for irrigation. The lim-
iting factor is poor drainage; the shallow depth to the glacial till substratum, and heavy textured
subsoils prevent adequate vertical movement of water to allow the correct salt balance and depth
to water table for irrigated crop production. There has been exploratory drilling of deep holes on
these glacial plains; the depth to till and the subsoil texture varies, but in general the drainability
of the soil is not favorable for a full water supply type of irrigation. A detail soil and drainage
investigation may locate certain areas of the Scobey soils which would withstand a sustained irri-
gated agriculture.

The eastern portion of the county is covered by high gravelly plateaus; an area of 650 square
miles was laid down by ancient streams before the time of glaciation. There are approximately 227.-
000 acres of potential arable land on these high plateaus. An example is the large plateau around Op-
heim and Richland which slopes to the south and grades into the glaciated uplands at about the
2,600 foot level. The stream deposits are known as Flaxville gravel plateaus; these were probably
thinly glaciated to the extent that the higher elevations were above the glaciers. The glacial drift
deposits have not modified the character of the soils to any great extent, except about the plateau
borders. The plateaus are separated by wide, deep stream depressions of which the main drainages
are West Fork of the Poplar River, Roanwood Creek, Cottonwood Creek, Middle Fork Porcupine
Creek, Little Porcupine Creek, and the West and Middle Fork of Wolf Creek. The tops of the larger
benches are 200 to 500 feet above the glaciated plains. Their surfaces are level and gently rolling,
but their borders are in places deeply indented by streams causing the formation of local hills, ridges
and buttes.

The general topography of the large area near Opheim is a gently to very gently rolling sur-
face which varies from a 2% to 5% slope. There are large tracts of land scattered throughout the
general area that can be irrigated by gravity; however, the majority of the area would be consid-
ered for sprinkler type irrigation.

The soils of the plateaus are of the mature Chernozem Group which occupy large portions of
eastern Montana, North Dakota and extend into Minnesota. The surface layers have scattered gravel
which are rather thick on the surface in spots. A typical profile can be observed at a location 1 mile
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south and 3 miles east of Opheim, on the northwest corner of Section 34, Township 36 North, Range 41
East. The soil profile is as follows: 0 - 18” very dark brown, friable loam, crumb structure; 18" - 26”
gray brown, firm clay loam, sub angular blocky; 26" - 32" dark gray brown, friable, loam; 32” - 48”
light gray brown, sandy clay loam, scattered small gravel; 48” - 60” tan, high lime, firm clay loam,
with numerous gravel. The observation of gravel pits showed the approximate depth to the Flax-
ville gravel to be 15 to 25 feet. The soil variations that exist are: surface textures vary from loam to
sandy loam; the high calcareous subsoil varies from near the surface to a 48” depth; the highly cal-
careous layer varies from firm to cemented, locally known as mortar beds; the texture below the
calcareous layer may vary from a firm clay loam to a friable sandy loam.

The present major land use of the high plateaus is dryland wheat farming. The yields of the
spring wheat are generally satisfactory but it is not uncommon for drouth to cause a drastic re-
duction in production. The addition of just one irrigation onto the rainfall moisture would increase
the small grain economy of the area. The main limiting factor for any future irrigation is water sup-
ply. Ground water yields have not been explored for irrigation; however, available information in-
dicates probable small amounts. The surface water supply is nearly eliminated due to the high ele-
vations of the plateaus above the streams. There may be very small acreages available for irriga-
tion in local areas where groundwater could furnish the water supply.

There are approximately 15,000 acres of potential arable land east of Vandalia between the Milk
River and Fort Peck Reservoir. The topography of the glaciated uplands is rolling and of a gently
to moderately sloping gradient. The gentle slopes and rolling topography of the ridges will per-
mit sprinkler irrigation; with adequate drop structures and irrigation ditches, gravity irrigation
would be possible. The soils are of a clay loam surface texture with a clay loam to silty clay loam
subsoil. The salinity is within tolerance of most plants; leaching the soluble salts from the clay
loam subsoil is possible within the arable land areas.

The restricting factor for a large acreage of the area is drainage. There are several glaciated
small lake basins, and the till substratum is at a shallow depth which prevents adequate downward
movement of water.

The water supply for the western portion of the area could be pumped from the Milk River.
The eastern portion of the area could receive water from pumping out of Fort Peck Reservoir.

Residual Soils

The depth of the preglacial parent material is shallow throughout the larger portion of Valley
County. The glacial material overlying the parent material has eroded until there are large areas
of residual soils over Bearpaw shales, Claggett shales and sandstones, and the Judith River sand-
stones. The soil is heavy to medium textured, high to medium alkali content, and generally of a
shallow depth over parent material. The beneficial use of vast areas of residual soil is for cattle
and sheep grazing; however, local large benches are suitable for dryland grain crops.

Generally the soils are: silty clay surface mulch one to two inches in thickness; below the
mulch is a three to seven inch cubical structured zone; the layer five to nine inches is a stiff, heavy
clay, having a high alkaline-saline content, and mottled streaks and brown spots. The subsoil grades
into decomposed shales at varying depths. The value of these areas for irrigation planning is gen-
erally nil.
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The southeastern portion of the county, and other badland areas along the breaks of streams
have shallow undeveloped soils overlying the geological formations of the breaks. The large area of
Bearpaw and Claggett shale badlands border the Missouri River in the southeastern portion of the
County. The shale beds have weathered into dome-shaped hills and ridges, between which are
either cut-bank coulees or gently sloping depressions having the character of bad-land basins. The
beneficial use of the bad land areas is only for livestock grazing.

Alluvial Soils

These soils occur along streams of Valley County, the largest stream being the Missouri River;
however, the second largest stream, the Milk River, is of more agricultural importance. The soils dis-
tinguishing characteristics are influenced by their parent material but also to some extent to the
degree of development under the agency of the soil forming process. The material below the sur-
face is essentially the same as it was at the time of deposition. Most of the alluvial soils of Val-
ley County are found in the Milk River and Missouri River Valleys, with some being along every
stream or drainage throughout the county.

The alluvial soils of Valley County can be divided into two characteristic soil forming processes:
first, the most recent alluvial deposits which occur along present streams and drainages; second,
the other soil forming process being the alluvial deposits from the preglacial river, the Missouri, with
other smaller deposits from many preglacial creeks and drainages. The division of the two soil form-
ing processes cannot be easily distinguished because most of the present streams are flowing in the
pre-glacial stream valleys.

In Valley County the Milk River flows in a southeasterly direction in the pre-glacial valley of
the Missouri from the Phillips County line to where it empties into the Missouri approximately 6
miles below Fort Peck Dam. The river follows a very meandering course through the valley in
the south central part of the county. During low water it is a sluggish stream entrenched from 15
to 3 feet below its flood plain, and it ranges from 60-100 feet in width.

Although in general appearance the valley floor is fairly level, it is very uneven in many places.
Recent deposits of alluvium have built up the land bordering the present stream course so that it
is actually a few feet higher than some of the land farther away from the stream; many sloughs
and old oxbows representing former channels of the river are filled with water at least part of the
year. These depressions divide the arable land into very irregular areas which interfere somewhat
with its use. Many isolated low glacial mounds and ridges in the valley interrupt the generally level
surface relief. The alluvial deposits bordering the Milk River, the depressions, and the glacial mounds
and ridges in the valley interfere considerably with irrigation and retard surface drainage during
times of high water and the irrigation season.

There are several large acreages of light to medium textured alluvial soils, irrigated agricul-
ture is proving profitable on these soils. Additional drainage facilities are needed in some of the
areas to enhance the accrual of agricultural benefits. There are 9,100 acres immediately adjacent to
the Milk River that are suitable for irrigation development, but land leveling and clearing of de-
ciduous trees is a prerequisite. The main interfering factor that should be considered in irrigation
planning is the general topography of the area adjacent to the river. Many oxbows and sloughs are
present; also, the meandering channel of the river interferes with the land forms. The areas of
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arable land are therefore small and generally can be considered only for river pump irrigation by
individual farmers. The development of canals for service to large areas is not generally possible.

The valley of the Milk River widens out to 3 or 4 miles in width in the vicinity of Rock Creek.
Generally the lighter textures soils are recent alluvial deposits adjacent to Rock Creek and the Milk
River. As you proceed toward the hills to the north or south of the river, the soils become heavier
textured and the clays are of a greater depth. Generally the areas of clay soils that have stratifi-
cations of silty clay loams, sandy loams, light clay, and clay loams in the upper four feet are suit-
able for alfalfa and blue stem hay production; however, these stratifications may be only a few inches
in depth and not continuous enough to allow adequate lateral or vertical movement of water. Gen-
erally the stratified clays are a transitional zone area between the lighter textured soils adjacent
to the river and the heavy textured clays adjacent to the rough slopes of the upland area. The
areas bordering the glacial uplands are heavy textured medium clays with a high montmorillonitic
clay content, high salinity and alkalinity, and are at a great enough depth to drastically restrict
vertical and lateral water movement. The restricted water movement will cause a saline content high
enough to prevent production of irrigated crops or hay.

The extreme fine textured soils which tend to predominate in the Milk River and Missouri
Valleys can be related to the parent materials. The local names of the heavier textured soils are
the Bowdoin clay, Harlem clay, and Orman clay loam series. These soils are formed from various
outwash materials of the Bearpaw shale formations that outcrop in the breaks bordering the valley.
The clay soils have similar characteristics, and the management for irrigation should be the same.
Approximately one-fourth of the irrigated land in the Milk River Valley is on these clay soils. The
clays are somewhat similar in physical characteristics, but a number of variations exist in depth and
amount of stratifications of lighter textured materials. In places the depth of clay is 48” or more
and has no light textured substratum; in other areas sandy substratum may appear in narrow strati-
fications or as a major texture change above the 48" depth. The use of these soils for irrigation depends
upon the depth to the light textured substratum; in general the areas with less than 36" of clay over
the light textured material can be utilized by growing western wheatgrass (blue joint) and some al-
falfa hay crops. The deeper clay soils are a risk for even blue joint hay production. The surface
generally becomes saline and alkali-saline in nature retarding plant growth and eventually causing
a non productive area.

The majority of the blue joint meadows are being irrigated by flooding, the water being con-
fined with dikes constructed around the fields. Addition of excessive amounts of water to cover the
high spots has necessitated flooding for long periods of time in the spring. Farmers often make no
effort to drain the water off the land once the high spots are covered. Under these conditions about
one-half ton of low quality hay is produced. Internal as well as surface drainage of these clay soils
is poor. Poor surface drainage is due to the low downstream gradient of the valley and the old par-
tially filled in stream channels. The low infiltration rate results from the high clay content of the
soil as well as type of clay. The soil cracks between irrigation, and this condition should be consid-
ered in irrigating the meadows. The initial water intake rate is high while the water fills the cracks,
but when the cracks are closed on swelling, water intake is nil. The correct management as proven
by testing should be to slope the land and border dike the meadows with adequate surface runoff
drains at the ends of the irrigation runs. When irrigating, apply a large head of water to fill the
cracks, and then shut off the water supply which avoids ponding. Fertilization of the meadows
with nitrogen have also proven very profitable. The local Federal and State Agricultural Agencies
can assist farmers with fertilization and land development practices; a visit with them will prove
beneficial.
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The larger streams entering the Milk River from the north in Valley County are Rock and Big
Porcupine Creeks; and from the south Willow and Larb Creeks, the latter by the way of Beaver
Creek.

Rock Creek, formed by the junction of its East and West Forks about 6 miles below the Cana-
dian line, flows in a general southerly direction 7 to 12 miles east of the Phillips-Valley County
line and unites with the Milk River in the vicinity of Hinsdale. Below the junction it is a fair-sized
stream with sufficient flow during the summer months to allow for limited acreages of irrigation.
However, with storage facilities this acreage could be enlarged. There are potential arable lands
below the junction of Cash and Rock Creek. The areas adjacent to the creek are light textured al-
luvial terraces of rather recent deposition. The surface topography is undulating, with small acre-
ages being favorable for pump irrigation from Rock Creek. The land development of these areas
will include removal of deciduous trees and land leveling. The soil of the Lower Rock Creek Valley
has been previously explained within the Milk River section of this report.

The upper portion of the Rock Creek Valley above Cash Creek is a narrow flood plain bor-
dered by the rolling uplands. The flood plains are quite alkaline and swampy in places; their main
use is for livestock grazing.

Big Porcupine Creek and its forks drain the greater portion of the large plateau in the north-
eastern corner and the area lying below the western slopes of the plateaus in the east-central part
of the county. The valley is bordered by breaks extending back a mile or more from the stream. The
main forks of Big Porcupine Creek are: Middle Fork; East Fork; and Sargent Creek. There are a
few small isolated gravel terraces adjacent to Big Porcupine Creek that may be favorable for ir-
rigation; otherwise, the value of the remaining high alkaline and swampy areas for irrigation is nil.

Larb Creek and its branches drain a small area consisting chiefly of rough broken land. The
stream flows north through a preglacial stream course, which may be traced a few miles east of the
Phillips County line. The stream course is about 30 miles in length and empties into Beaver Creek
about 8 miles west of the latter’s junction with the Milk River. The upper portion of the Larb Creek
Valley is a broad alkali flat in which the stream is deeply entrenched. The lower portion of the val-
ley is through rolling uplands with colluvial-alluvial slopes into the entrenched stream. There are
small acreages of colluvial-alluvial soils on slopes which can be irrigated; however, these areas are
too small for consideration in a general plan.

Willow Creek and its tributaries drain a typical badland area, and the alluvial depositions are
not favorable for any irrigation.

Antelope and Brazil Creeks are intermittent streams heading in the divide east of Larb Creek.
The streams flow east and join the Milk River a few miles west of Glasgow. The upper portions
of the flood plains are broad alkali flats which give way lower down to typical glaciated areas. The
large area between the potential arable glaciated lands near Tampico and the large potential ar-
able area southeast of Glasgow is the lower flat depression of Antelope and Brazil Creeks which is
not considered arable due to seepage, ponding of water and heavy textured clay soils.

The Missouri River Valley below Fort Peck Reservoir is important for irrigation. There are ap-
proximately 9,000 acres of river bottom which has not been developed. The soils are similar

to the Milk River Valley; with the arable lighter textured soils being on alluvial terraces adjacent
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to the river channel. As you proceed north and south of the river, the non-arable heavier textured
soils are formed from the high alkaline material which has eroded from the shale breaks; the value
of these soils for irrigation is nil.

The Fort Peck Indian Reservation is irrigating most of the favorable soils in the Missouri Riv-
er valley of Valley County. The development of this project is still progressing. Drainage problems
do exist, and drain construction is necessary for maintaining a sustained irrigated agriculture.

The Missouri River drains a relatively small portion of Valley County. The larger tributaries
entering the river from the north are Timber, Sutherland, and Little Porcupine Creeks. These streams
flow through narrowly entrenched valleys, and the alluvial flood plains are influenced by the parent
materials of shale and sandstones. The value of these flood plains for irrigation is nil.

Other streams of Valley County are: Frenchman Creek; Wolf Creek; Morgan Creek; and the
West fork of the Poplar River. The flood plains of these streams vary in size from a few feet to 1
mile and 2 miles in width. The alluvium is generally heavy textured soil of a high alkaline content;
also large acreages of seepage are prevalent. The value of the above mentioned stream valleys for
irrigation is nil.

In conclusion, the irrigation of alluvial soils in Valley County is generally limited to produc-
tion of grain and hay for livestock. The average of the estimated irrigated acres harvested show 75%
of the land producing hay; 47% producing alfalfa; 21% wild hay and other hay accounting for 7%.
The percentage of wild hay production results from irrigation of the slowly permeable soils which
generally will not produce adequate yields of any other crop.

Summary

The vast area of Valley County is basically utilized by livestock grazing which is the main adapt-
able agriculture for this region. Irrigation is a very beneficial means of stabilizing this economy;
however, future expansion is limited to the small acreage of favorable soil for an expanded irri-
gated agriculture. The reconnaissance studies by the Water Resources Survey personnel shows an
approximate 735,700 acres being topographically suitable for future irrigation planning; a further
study of the soils limits this to only 260,100 acres. Considering the generalities of a reconnaissance
study, it is probable that detail studies would increase the potential arable 260,000 acres; however,
the general glaciated terrain and soils are not very adaptable to large acreages of irrigable land.

The main problems of irrigation in Valley County is the clay soils. There is a great need for
improved water management in the irrigation of these soils. Leaching in agriculture is the process
of dissolving and transporting soluble salts by downward movement of water through the soil. Be-
cause salts move with water, salinity depends directly on water management, that is, irrigation,
leaching, and drainage. These three aspects of water management should be considered collectively
in the over-all plan for an irrigated area if maximum efficiency is to be obtained. If we apply this
concept to the irrigation of textured soils in Valley County, the first obstacle is drainage; the water
must maintain a downward movement to keep the soluble salt content below the toxic limit for the
crop grown. The slowly permeable clays that extend below 48 inches and have very few stratifica-
tions of lighter soil allow very little vertical movement of water, and many areas will become of
a high alkaline-saline content which prohibits even adequate growth of blue joint hay.
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The local Federal and State Agricultural Agencies have soil surveys, and experimental informa-
tion which help in determining areas for future irrigation and management of presently irrigated
lands within Valley County. Contacting these Agencies will help individual farmers save money
and labor, and also conserve the land for future use.
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CROPS AND LIVESTOCK

Valley County is located in the Northeastern part of the state. It is bounded by the province of
Saskatchewan on the north, on the east by Daniels and Roosevelt, on the south by McCone and Gar-
field, and on the west by Phillips County. The County is bisected almost in the center by the Milk
River from the border west of Hinsdale to the Missouri River southeast of Nashua. The natural
boundary on the south is the Missouri River. Along these rivers are formed the agricultural valleys
in the County.

Approximately over one-half of the County’s land area on the west side occupies the four graz-
ing districts, which are the Badlands, Buggy Creek, North Valley, and Willow Creek. The total land
area in the districts is 1,775,196 acres with 209 permittees grazing cattle and sheep. Within this area
are also public domain, state, title III (resettlement lands), county, and district owned lands.

The Fort Peck Indian Reservation is a part of Valley County which has grazing and agricultural
lands.

Valley County contains approximately 3,175,040 acres of land which 74.1 percent is in farms.
The economy of the area is largely agricultural. According to the 1964 census, the average size
farm in the County is 2,651.4 acres, and 887 farms in number. Valley County cropland acreage is
897,807 acres which includes dry and irrigated land.

The County elevation ranges from 2,100 to about 3,100 feet. The lowest elevations occur in the
valleys of the Milk and Missouri Rivers which have their depressions at about the same levels. The
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greater part of the County is a rolling plain dissected by rather deep streams and coulees. Aside from
rolling plains and benchlands, the more distinctive features are (1) high plateaus, (2) larb hills, and
(3) badlands and badland basins in the north central and southern parts of the County.

The climate is influenced by inland continental conditions and is therefore subject to extremes.
The frost free season is about 110 to 130 days; this area is subject to winds during the entire year.
The precipitation average is 13" to 15" per year.

Dryland cultivated areas produce grains and grain hay while irrigated cropland produces alfalfa
hay, permanent pastures and grain. Grazing lands support beef cattle (cow and calf), and sheep
(ewe and lamb crop) operations.

From Montana Agricultural Statistics Volume XI. August, 1967
Crop Production—1965 Harvest Acres

Dryland Yield Irrigated Yield Total Total
Crop Acres Per Acre Acres Per Acre Acres Value
All Wheat ......ooooooooee 232,600 224 ot — $6,772,000
All Badley ..o 74,200 . o e e 2,037,300
All Oats oo 11,100 3 226,500
Flax Seed .cicnnn 600 £ S 10,400
Alfalfa Hay ... 5,500 1.6 15,600 2.80 21,100 1,050,000
Wild Hay .......ccoooeene.eee. 7,200 85 5,600 1.25 12,800 256,000
All Grain Hay................. 33,700 130 e 33,700 898,000
All Alfalfa Seed .............. 300 780 s e e 7,600

Livestock on Farms—1966
All Cattle and Calves Milk Cows Sheep Hogs Chickens
LG 0 1,000 21,800 3,300 25,900

STREAM GAGING STATIONS

The U. S. Geological Survey measures the flow of streams, co-operating with funds supplied by
several state and federal agencies. The results have been published yearly in book form by drain-
age basins in Water-Supply Papers through the year 1960. Beginning with 1981, the streamflow rec-
ords have been published annually by the U. S. Geological Survey for the entire state under the
title, “Surface Water Records of Montana”. Data for 1961-65 and subsequent five year periods will
be published in Water-Supply Papers. Prior to general issuance, advance copies of station records
may be obtained from the U. S. Geological Survey. That agency’s records and reports have been
issued in the preparation of this resume’.

Data given below cover the stream gaging records, which are available for Valley County
from the beginning of measurements through the year 1966. The water year begins October 1 and
ends September 3 of the following year.
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Following are equivalents useful in converting from one unit of measurement to another:
(a) In Montana, one cubic foot per second equals 40 miner’s inches.

(b) One acre-foot is the amount of water required to cover an acre one foot deep.

(c) One cubic foot per second will nearly equal two acre-feet (1.983) in 24 hours.

(d) A flow of 100 miner’s inches will equal five acre-feet in 24 hours.

(e) One miner’s inch flowing continuously for 30 days will cover one acre 1% feet deep.

For reference purposes, the stream gaging stations are listed in downstream order.

Missouri River below Fort Peck Dam* (McCone County)

The water-stage recorder is about 2 miles upstream from Milk River, 6 miles south of Nashua,
and 8 miles downstream from Fort Peck Dam. The drainage area is 57,556 square miles. Records
are available from March 1934 to date (1967). The maximum discharge was 51,000 c.f.s. which in-
cludes 32,000 c.f.s. inflow from spillway located 1 mile downstream from the station (August 8, 1946)
and the minimum, maximum daily reverse flow of 400 c.f.s. caused by backwater from Milk River
(March 29, 1943). The average discharge for 5 years (1934-1939, prior to Fort Peck Reservoir reach-
ing operational level) was 6,347 c.f.s. or 4,595,000 acre-feet per year; 23 years (1943-66, after operation-
al level in Fort Peck Reservoir was reached) 9,059 c.f.s. or 6,558,000 acre-feet per year. The highest an-
nual runoff was 10,320,000 acre-feet (1955) and the lowest, 2,642,000 acre-feet (1942). Flow is com-
pletely regulated by Fort Peck Reservoir. There are diversions for irrigation of about 876,500 acres
above the station.

Beaver Creek near Hinsddale

The wire-weight gage was on highway bridge on old road to Saco, half a mile north of rail-
road, 4 miles northwest of Hinsdale, and 6 miles upstream from mouth. The drainage area is 1,785
square miles. Records are available from April 1918 to September 1921. The maximum discharge
observed was 2,580 c.f.s. (August 23, 1918) and the minimum, no flow at times in most years. Runoff
was 84,000 acre-feet (1920) and 38,900 acre-feet (1921). There are numerous diversions above the
station.

Rock Creek at international boundary

The water-stage recorder and timber control are three-quarters of a mile south of internation-
al boundary, 2 miles upstream from Horse Creek, and 9 miles northeast of Thoeny. The drainage area
is 241 square miles. Records are available from May 1914 to October 1915, March 1927 to Novem-
ber 1961 (seasonal records only for most years). The maximum discharge was 3,310 c.f.s. (April 15,
1952) and the minimum, no flow at times in most years. There are several small diversions for ir-
rigation above the station. This was one of a number of stations which were maintained jointly by
the United States and Canada.
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Horse Creek at international boundary

The water-stage recorder and concrete control are three-quarters of a mile south of the inter-
national boundary, 1% miles upstream from the mouth and 8 miles northeast of Thoeny. The drain-
age area is 73.5 square miles. Records are available from May 1914 to October 1961 (seasonal rec-
ords only for most years). The maximum discharge was 1,800 c.f.s. (April 15, 1952) and the minimum
no flow for most of each year. There are no reported diversions above the station. This was one of
a number of stations which were maintained jointly by the United States and Canada.

Rock Creek below Horse Creek, near international boundary*

The water-stage recorder is 1 mile downstream from Horse Creek, 2 miles south of interna-
tional boundary, and 21 miles northwest of Opheim. The drainage area is 328 square miles. Rec-
ords are available from March 1916 to October 1926, September 1956 to date (1967), seasonal rec-
ords only. The maximum discharge observed was 3,610 c.fs. (March 31, 1925) and the minimum,
no flow at times in most years. The flood of April 15, 1952, reached a discharge of 5,110 c.f.s. There
are several small diversions for irrigation above the station. Records for this station are equivalent
to the summation of records for Rock Creek and Horse Creek at international boundary. This is
one of a number of stations which are maintained jointly by the United States and Canada.

McEachern Creek at international boundary*

The water-stage recorder and concrete control are half a mile downstream from East Fork,
half a mile south of international boundary, and 8 miles north of Thoeny. The drainage area is 182
square miles. Records are available from April 1924 to date (1967), seasonal records only available
for most years. The maximum discharge was 7,080 c.fs. (April 15, 1952) and the minimum, no flow
at times in each year. There are several small diversions for irrigation above the station. This is one
of a number of stations which are maintained jointly by the United States and Canada.

Willow Creek near Hinsdale*

The wire-weight gage is on county road bridge, three-quarters of a mile upstream from Rock
Creek and 13 miles northeast of Hinsdale. The drainage area is 283 square miles. Records are avail-
able from March 1965 to date (1967). The maximum discharge was 4,040 c.f.s. (May 6, 1965) and the
minimum, no flow at times in each year. There is some regulation by numerous small stock ponds
on tributary streams. There are no known diversions.

Rock Creek Canal near Hinsdale

" The staff gage was located 1 mile downstream from headgates and 5 miles northeast of Hins-
dale. Seasonal records are available for July, August 1905, May 1918 to September 1920. The maxi-
mum daily discharge was 86 c.f:s. (April 15, 1920) and the minimum, no flow for most of each year.

Rock Creek near Hinsdale

The cantilever and staff gages were 2 miles downstream from Rock Creek Canal diversion and
5 miles northeast of Hinsdale. The drainage area is 1,313 square miles. Records are available from
April 1906 to September 1907, May 1912 to September 1920 (no winter records most years). The
maximum discharge observed was 6,220 c.fs. (June 8, 1906) and the minimum, no flow at times in
most years. The entire flow is diverted for irrigation, at times.
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Milk River at Hinsdale

The chain gage was at old county road bridge, three-quarters of a mile northeast of Hinsdale.
The drainage area is 20,897 square miles. Records are available from May 1908 to November 1914
(no winter records most years). The maximum discharge was 24,200 c.f.s. (April 6, 1912) and the mini-
mum, no flow (August 9-13, 1910). There are many diversions for irrigation upstream from station.

Milk River near Vanddlia

The staff gage was at Vandalia Dam 3 miles northwest of Vandalia. The drainage area is 20,-
926 square miles. Records are available from October 1914 to September 1925, August 1928 to Sep-
tember 1939. The maximum discharge observed was 27,200 c.fs. (April 1, 1925) and the minimum,
no flow at times. The average discharge for 22 years (1914-25, 1928-39) was 755 c.fs. or 546,600
acre-feet per year. The highest annual runoff was 1,220,000 acre-feet (1917) and the lowest, 52,600
acre-feet (1931). There are many large diversions for irrigation above the station. Since 1917, flow
has been increased during irrigation season by discharge of St. Mary Canal

Lime Creek near Tampico®*

The water-stage recorder is 100 feet downstream from bridge on U. S. Highway 2, 4 miles up-
stream from mouth, and 4 miles northeast of Tampico. The drainage area is 105 square miles. Rec-
ords are available from October 1957 to date (1967). The maximum discharge was 2,200 c.f.s. (May
B, 1965, but may have been higher June 6 or July 11, 1963) and the minimum, no flow for most of
each year. The average discharge for 9 years (1957-66) was 4.69 c.f.s. or 3,400 acre-feet per year. The
highest annual runoff was 7,720 acre-feet (1960) and the lowest, no flow (1961). There is some
storage in stock ponds upstream from the station.

Willow Creek near Glasgow"

The water-stage recorder is 6 miles south of Glasgow and 8 miles upstream from the mouth.
The drainage area is 538 square miles. Records are available from October 1953 to date (1967). The
maximum discharge was 12,400 c.f.s. (July 14, 1962), and the minimum, no flow at times in each year.
The average discharge for 13 years (1953-66) was 56.5 c.f.s. or 40,900 acre-feet per year. The high-
est annual runoff was 104,800 acre-feet (1962) and the lowest, 938 acre-feet (1958). There are now
more than 270 storage and detention reservoirs upstream. Water spreader irrigation of about 5,000
acres of hay or pasture lands to extent of available flow.

Milk River at Nashua®

The water-stage recorder is at former highway bridge site, 0.6 miles southwest of Nashua,
and 5 miles upstream from Porcupine Creek. The drainage area is 22,332 square miles. Records
are available from October 1939 to date (1967). The maximum discharge was 45,300 c.f.s. (April 18,
1952) and the minimum, 0.6 c.fs. (July 15, 1961). The average discharge for 27 years (1939-66) was
688 c.f.s. or 498,100 acre-feet per year. The highest annual runoff was 1,713,000 acre-feet (1952) and
the lowest, 67,450 acre-feet (1961). Flow regulated by Fresno and Nelson Reservoirs and four res-
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ervoirs in Frenchman River basin in Saskatchewan. Diversions for irrigation of about 140,000 acres
upstream from station. Since 1917, flow has been increased during irrigation season by discharge
of St. Mary Canal. (Records of chemical analyses and water temperatures are available for some
years.)

Porcupine Creek at Nashua

The staff gage was a quarter of a mile upstream from highway bridge and three-eighths of
a mile north of Nashua. The drainage area is 725 square miles. Records are available from August
1908 to October 1924 (no winter records some years). The maximum discharge was 2,700 c£.s. (April
11, 1916) and the minimum, no flow at times. The flood of March 24, 1930, computed as 35,500 c.f.s.
by U. S. Indian Service, was caused by failure of Middle Fork dam. The average discharge for 8
years (1909-11, 1913-14, 1916-21) was 21.9 cfs. or 15,850 acre-feet per year. The highest annual run-
off was 28,200 acre-feet (1917) and the lowest, 6,720 acre-feet (1911). Flow partly regulated since
1918 by reservoir on Middle Fork Porcupine Creek.

Little Porcupine Creek at Frazer

The staff gage was half a mile upstream from diversions dam and half a mile north of Fra-
zer. The drainage area is 280 square miles. Records are available from July to December 1908 (gage
heights and discharge measurements only), January 1909, September 1916, April to July 1918, Sep-
tember 1919 (no winter records most years). The maximum discharge observed was 750 cf.s. (April
1, 1916) and the minimum, no flow for many days each year. The annual runoff was 6,630 acre-
feet in 1910 and 2,040 acre-feet in 1914. There are no diversions above the station.

West Poplar River at international boundary

The water-stage recorder was at West Poplar Canadian Customs Post, 100 feet north of inter-
national boundary, 8 miles upstream from Roanwood Coulee, and 10 miles north of Opheim. The
drainage area is 139 square miles. Records are available from March 1931 to October 1952 (no
winter records except water years 1936-37). The maximum discharge was 5,450 c.f.s. (April 14, 1952)
and the minimum, no flow at times in each year. The annual runoff was 1,650 acre-feet in 1936 and
196 acre-feet in 1937. No known diversions or regulation above the station. This was one of a num-
ber of stations which were maintained jointly by Canada and the United States.

Partial record stations and miscellaneous discharge measurements

In order to provide information on more streams than are covered by stream gaging stations,
the U. S. Geological Survey has for several years been collecting some partial records. These are
in addition to the miscellaneous discharge measurements which have always been reported. These
partial records, when correlated with simultaneous discharges of nearby continuous-record stations
give fair indications of available flow.

There are four crest-stage partial-record stations in the Milk River Basin in Valley County.
Stations are now (1967) being operated on Unger Creek near Vandalia, Mooney Coulee near Tam-
pico, Milk River Tributary No. 2 near Glasgow, and West Fork Wolf Creek near Lustre.

—28—



- %
F\'IICHLAND

V/i.‘\/

R.45E

et e g

|
| T.32N
> 3

T.3IN

A201D | MBgs

sargenl

R.34E

R.35E

R.36E

Peck

R.37E

T.24N

R.40E

ft

E)

§

2

5

RIVER
| MISSOUR! i
R.42E RIVER 1

R.43E
R.45E

Q Dry Lake Beds

VALLEY COUNTY LOCATION MAP
Registry of Dams

LEGEND

A Dams 50 acre feet or more

’ Major Lakes and Reservoirs



The partial-record stations as well as the miscellaneous discharge measurements are listed at the
end of each U. S. Geological Survey Water-Supply Paper of Surface Water Records report.

Reservoirs

Details of operation records for the following reservoirs are available in U. S. Geological Sur-
vey publications:

Fort Peck Reservoir at Fort Peck®

The water-stage recorder is located in the No. 4 emergency gate shaft of Fort Peck Dam, 2
miles downstream from Bear Creek, 9% miles southwest of Nashua and about 9% miles upstream
from Milk River. The drainage area is 57,500 square miles. Records are available from October 1937
to date (1967). The maximum contents was 18,140,000 acre-feet (July 22, 1965) and the minimum
since first filling, 5,061,000 acre-feet (January 25, 26, 1956). Storage began in 1937. The total capa-
city is 19,140,000 acre-feet below elevation 2,250 feet (top of 25 foot gates). Normal maximum op-
erating level is 18,170,000 acre-feet (elevation 2,246 feet). Minimum operating level for on-site
power generation is 4,346,000 acre-feet (elevation 2,160 feet). Dead storage is 563,900 acre-feet be-
low elevation 2,095 feet. Water is used for navigation, recreation, flood control, and power gen-
eration.

®This station is now in operation (1967).

DAMS AND RESERVOIRS

The State of Montana has no statutes goveming the design or construction of dams and, ex-
cept for projects which the Montana Water Resources Board has constructed, the Board has no means
of automatically obtaining information concerning design specifications, storage capacities, locations,
or ownership of dams and reservoirs built throughout the State. Consequently, steps have been taken
to make this information available for use by the State, the Federal Government, and private citizens.

By means of a questionnaire, the Montana Water Resources Board recently obtained from the
various federal agencies who design structures, the basic engineering data, locations, and owner-
ships of dams and reservoirs for which they either have, or had, responsibility and which have stor-
age capacities of 50 acre-feet or more. The contributing federal agencies were the Soil Conservation
Service, the Forest Service, the Bureau of Reclamation, and the Bureau of Land Management. The
Montana Power Company also participated in the study.

Information on numerous dams and reservoirs constructed by private individuals in Montana is
not available and is, therefore, omitted. However, the Board’s Water Resources Survey crew, while
working in Valley County, obtained information on private dams and reservoirs within this county.
The available information obtained from all sources was compiled by the Board for each county in
the State and a list of dams and reservoirs which store 50 acre-feet or more of water was published.
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GROUNDWATER

A. J. Mancini, Geologist
Summary*

Ground-water possibilities in Valley County are directly related to the geological occurrence of
suitable aquifers (materials or rocks that yield usable quantities of potable water). Such aquifers,
from most recent to older rocks, are as follows:

Alluvium.—Gravel, sand, and silt of the Milk and Missouri River Valleys and some of the trib-
utaries where streams have deposited sufficient thickness of loose materials. Quality of water from
such sources is classified as fair to good.

An older preglacial alluvium may be found at greater depth in parts of the Milk River Valley;
it represents deposits of the preglacial Missouri River.

Glacial outwash.—Most of the land in Valley County is covered with glacial drift, which is
a poor aquifer capable of yielding only small quantities of water containing sodium sulfate. Out-
wash channels (glacial stream channels) may be encountered, and because such channels are formed
of alluvium, they may yield more ground water than the drift.

Flaxville Gravel.—The older preglacial gravels are capable of yielding adequate supplies of rel-
atively good water. The thickness and extent of the gravel deposit determine the amount of water
that may be withdrawn. Recharge is restricted by the overlaying glacial debris, and continuous large-
volume use from numerous wells is not advisable.

Hell Creek-Fox Hills Sandstone strata.—Sandstone beds in the Hell Creek Formation and the
Fox Hills Sandstone will yield small to moderate amounts of good water, depending on recharge
and the geological situation.

Judith River Formation.—The Judith River strata include sandstone beds capable of yielding
water, but its quality is fairly poor. In areas where these beds are overlain by the Bearpaw Shale,
wells drilled through the Bearpaw encounter artesian pressure, and pumping from the Judith River
may be feasible.

The records of the Montana Bureau of Mines and Geology show that 1,176 water-well appropri-
ation forms were filed as of December 31, 1966, Of these, 429 are listed as stock wells, 397 as stock
and domestic, 260 as domestic, 32 as public supply, 21 as irrigation, 8 as commercial, and the rest
as miscellaneous.

Although these figures indicate extensive use of the ground water, the resource is not strained.
Technological advances in economical means of improving water quality will insure a much greater
use in the future.

®Contributed by the Montana Bureau of Mines and Geology
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GEOLOGY

The availibility of groundwater in Valley County is directly related to geologic events which
took place long before Man was known to exist. Many millions of years ago layers of sand and
gravel were deposited in a rudimentary drainage system considerably different from the one now
active. These deposits are now the buried valley-fill aquifers from which much of the available
groundwater is being withdrawn. Other river gravels were spread over a rolling plain and contain
aquifers within a widespread blanket of stones resting on bedrock. Groundwater is available in
bedrock aquifers because structural uplift and erosion millions of years ago brought these aquifers
closer to the surface, and permitted once-buried sedimentary formations to become exposed to the
atmosphere. The same natural forces which brought about useful artesian pressures were also in-
strumental in causing climatic changes that culminated in the advance of ice sheets hundreds and
perhaps thousands of feet thick from Canada southward and westward into Valley County.

The “Ice Age,” as the time of this ice invasion has been called, began about 1,000,000 years
ago. Glaciers advanced and retreated periodically, with the final retreat about 40,000 years ago. In-
terglacial ages of milder weather predominated during ice-retreats. The present time may be an in-
terglacial age, inasmuch as a polar ice-cap does still exist and can either expand or shrink in cen-
turies to come. Much of the county has a mantle of glacial till remaining as testimony to the move-
ment of ice through the area.

Advancing ice caused a permanent diversion of the Missouri River from its preglacial valley,
and pushed the river bodily out of its channel ahead of southward moving glaciers. The Missouri
River eventually occupied a trough 50 miles farther south. The Missouri River below the town of
Nashua has remained in its preglacial channel, while the evacuated preglacial upper portion of the
Missouri channel is now occupied by the Milk River. Other preglacial streams were also displaced,
and buried valleys are known to be present under the Milk River flood plain and elsewhere. Major
drainage changes have occurred but the topography of Valley County is thought to be generally the
same now as it was during the most recent glacial ice-melt.

The availability of groundwater is affected by the preglacial structural deformation of the earth’s
crust, as well as the aforementioned glacier advance, changes in drainage patterns, and topography.
The pattern of the outcropping bedrock, exposed or covered by glacial till, is a reflection of the de-
formation. Regional structural features in Valley County are the east plunge of the Bowdoin dome,
and the Opheim syncline. The Bowdoin dome uplift in the west-central part of the county is evi-
dent from the outcrop patterns of the Claggett and Judith River formations. The significance of the
dome is apparent in that Judith River aquifers are closer to the surface or have been completely
removed. In the northeastern part of the county the downwarp of the Opheim syncline hosts aqui-
fers not present elsewhere in the county. The amount of structural relief from Bowdoin dome to the
Opheim syncline is about 1,400 feet, or approximately 30 feet per mile in a northeasterly direc-
tion. Geologic structure is a major influence on the movement of underground water.

AQUIFERS

An important source of potable groundwater is the buried valley fill under the Milk River flood
plain. Other sources are the blanket-gravels of the Flaxville plain and sandstones of the bedrock
formations. The aquifers are described individually in sequence of geologic age, the youngest or
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most shallow first and the deepest last. Water-well data have been taken from State records of the
Groundwater Code Administrator, the Oil and Gas Conservation Commission, and the Department
of Health,

Alluvium (Quaternary)—is a recent geologic accumulation of fresh-water sand, silt, gravel, and
clay, mixed and interbedded and normally unconsolidated or only weakly cemented. In Valley
County, floodplain deposits of the Milk and Missouri Rivers and of the larger tributaries comprise
the alluvium. The surficial floodplain deposits contain some local aquifers but generally are not
good water suppliers due to a high clay content, which causes imperviousness and poor percolation.
Alluvium in the upper reaches of the tributaries is more prospective as a source of groundwater than
floodplain alluvium. Similarly, colluvium of the high benches and upper slopes is a potential aqui-
fer but of unknown groundwater potential.

Glacial Deposits (Quaternary)—are inferred to have covered much of Valley County at one
time but have since been stripped from major valleys and some hilly areas by post-glacial erosion.
This material is glacial till, for the most part an unstratified mixture of dense gray calcareous clay
with boulders of quartzite, limestone, and granite, and seldom an aquifer due to low porosity and
permeability. About 20% of the volume of the till is estimated to be sand, gravel, and stones which
provide storage space locally in outwash deposits for a small amount of the available potable well-
water in the county.

A large amount of water is available through wells from buried valley fill, a heterogeneous
accumulation of glaciofluvial clastic material which collected in valleys and depressions during the
glacial epoch. Within the fill, at depths approaching 200 feet under the surface, are aquifers of gravel
and sand. The aquifers are of varying thicknesses, of unknown extent, and therefore cannot be judged
as capable of large sustained yields. Wells which penetrate at least 20 feet of saturated clean gravel
at the base of the fill have the best yields. Buried valley fill is interpreted to be present under the
Milk and Missouri Rivers’ flood plains and locally in narrow preglacial or temporary drainage chan-
nels elsewhere in the county.

Terrace Gravels (Quaternary-Tertiary)—are found mantled with glacial till, part of a dissected
benchland on the north side of the Milk River and on the north side of the Missouri River down-
stream from the town of Nashua. Terrace gravels are found at several levels within the benches
and were derived in part from material of the Flaxville plain north of the river in the eastern por-
tion of Valley County. A large part of Valley County reportedly has a buried preglacial mantle of
gravel (“Wiota gravels”) over bedrock, and at the base of buried stream channels. Most exposures
of the Wiota are high on valley sides, suggesting original deposition as older stream terraces. Ex-
tensive exposures border the valleys of the Milk River and larger tributaries. The maximum thick-
ness of the Wiota is reported as about 50 feet. The Wiota gravels are a shallow source of ground-
water and the quality reportedly is good.

Flexville Gravel (Tertiary)—is found on the Flaxville plain, a large area of eastern Valley Coun-
ty which was dissected by streams prior to the glacial epoch. The gravel rests on an eroded preglacial
topographic surface. The varying thickness of the Flaxville gravel—from a few feet to a hundred
feet—is due to the underlying topographic relief. The “gravel” is a composite of clay, sand, and
gravel with large stones, which was spread by eastward flowing streams some 10- to 25-million years
ago. Locally the gravel has been cemented into conglomerate by calcium carbonate. In places the
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gravel is overlain by glacial till and at least one accumulation of wind-blown dune sand has been
reported covering gravel on the Flaxville plain. Large areas of the plain are free from glacial ll
indicating that the advancing ice sheets were separated by high topographic mounds in the eastern
part of the county, or that erosion has removed the till from certain areas. The basal portion of the
gravel deposit is normally about ten feet thick but sometimes as thick as 30 feet, and is water-
saturated and utilized as a source of good well-water from less than 20 to more than 100 feet
deep. The maximum reported well-yield from the gravel is 100 gpm (gallons per minute) while 10
gpm is most commonly reported.

Fort Union Formation (Tertiary)—is a sequence of relatively soft light-colored sandstones, silt-
stones, and shales, with a few coal seams. Rocks of this sequence are the youngest bedrock strata
and are found only in the structurally lowest part of the county. An adequate water supply report-
edly is available from wells 70 to several hundred feet deep, and flowing wells may occur locally
from greater depths in topographically low areas. The water generally is relatively low in amount
of total dissolved solids but may have a high sodium content. Well-yields are 5 to 30 gpm.

Hell Creek-Fox Hills (Cretaceous)—is a sequence of brown sandstones and shales in the north-
eastern and southwestern parts of the county. The interval has an eroded thickness of less than 100
feet presumably to as much as 600 feet thick under the Fort Union formation. Water is pumped
through wells 75-350 feet deep, at rates of 5 to 30 gpm.

Bearpaw Shale (Cretaceous)—is an interval of blue-black shale of varying thickness due to ero-
sion, as much as 1,0004 feet thick under younger bedrock, and not normally an aquifer.

Judith River Formation (Cretaceous)—is a gray-tan interval of sandstones, shales, and clays, with
a few coal seams, found everywhere in the county at some depth, excepting over the crest of Bow-
doin dome. A complete thickness is about 500 feet. The better aquifers are in the basal part of the
formation. Water-bearing sandstone layers of 2, 30, 60, and 1004 feet in thickness have been re-
ported, and several of these layers may be present at one well site. The maximum gross thickness
reported for a basal sandstone aquifer is 225 feet, beginning about 270 feet below the top of the
formation. The gross interval was reported to be “clean wet sand,” and all but 12 feet were cov-
ered by pipe perforations. The depth to the top of the first Judith River aquifer varies from about
50 to 800 feet, with depth to aquifer usually in the range 100 to 500 feet. Although the sandstones
are artesian aquifers, a well normally has to be drilled to a total depth of 300 to 700 feet in order
to use the water and deeper wells are not uncommon. In the outcropping bedrock (under an un-
even cover of glacial till), the shallowest sandstones are dry but water is found at a depth of about
200 feet below the surface. Normal yields from the Judith River are commonly in the range of 5
to 40 gpm. Numerous wells report flowing yields.

Claggett Shale (Cretaceous)—is an interval of shale similar to the Bearpaw shale and not nor-
mally an aquifer. The reported thickness of this formation varies from 300 to 600 feet.

Eagle Formation (Cretaceous)—is about 250 feet thick and consists of siltstone and shale unfa-
vorable for groundwater development in Valley County.

Colorado Shale (Cretaceous)—is more than 1,000 feet thick of dark-colored shale with stand-
stone lenses and stringers, none of which is considered an aquifer. The natural gas of Bowdoin field
occurs in silty sandstone lenses in this interval, at depths approaching 1,000 feet below the surface.
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Kootenai Formation (Cretaceous)—is part of the Dakota-Lakota sequence which is 300 to 400
feet of sandstones and shales containing some of the best artesian aquifers in Central Montana.

There are no reported wells in the county presently using Kootenai water, probably due to depth
to aquifer which varies from 2,500 to 4,000+ feet.

Ellis Interval (Jurassic)—is a group of limestones, sandstones, shales, and evaporites which attain
a collective thickness of about 450 feet. Local potential aquifers may be present.

Big Snowy Group (Mississippian)—is an interval of sandstone, limestone, and shale in the extreme
eastern part of the county, thickening from a wedge-edge to 200 feet and locally containing a poten-
tial aquifer. Depth to aquifer is greater than 5,000 feet and deters present development of this
groundwater source.

Madison Limestone (Mississippian)—attains a thickness in excess of 1,000 feet, thickening from
west to east. The sequence of light-colored limestones, sometimes having cavernous porosity in an
upper massive unit, has been penetrated by deep exploratory wells and is capped by an eastward-
thickening wedge of shales, carbonates, and evaporites in a portion of the county. The light-colored
limestones carry “fresh,” brackish, and sulfur water, the quality generally deteriorating in an east-
ward direction. The uppermost evaporitic sequence, where present, could be expected to carry brack-
ish to saline water and brine.

Pre-Mississippian Aquifers—are present below the Madison in the 2,700+ feet of Devonian, Si-
luro-Ordovician and Cambrian sediments. These rocks have not been explored as sources of water
due to the availability of potable water in shallow aquifers.

Pre-Cambrian—rocks could be water-bearing in fractures or formational contacts but normally
are not considered aquifers.

GROUNDWATER AREAS

Valley County can be apportioned geographically into several groundwater areas, some of which
can be further subdivided on the basis of morphology: (1) the floodplain of the Milk River and
tributaries, (2) the floodplain of the Missouri River and tributaries, (3) fluvial terraces, (4) the Flax-
ville plain, (5) the northern Bowdoin plain, and (6) the southern Bowdoin plain.

The Floodplain of the Milk River and Tributaries. The recent alluvium of the floodplain con-
tains a high content of impervious clay and is not a reliable source of groundwater. Numerous wells
penetrate the floodplain deposits and reach the underlying buried valley fill of the preglacial Mis-
souri River, which includes gravels and coarse sands that are good aquifers. The buried valley fill
is the source of the best water, in terms of quantity, in the county. Depth to aquifer in the valley
fill varies from about 45 feet to almost 200 feet. The water-bearing units are sands and sandy grav-
els, lensatic in distribution and varying in thickness from five to 204 feet. Numerous wells are com-
pleted in the upper few feet of these aquifers and do not obtain the benefits of full aquifer pene-
tration. Reported well yields commonly are in the range of 10 to 20 gpm. The city of Glasgow uses
three municipal wells, each rated at 1,000 gpm from depths of 108, 112, 121 feet. The aquifer in
each of these three wells is described as coarse gravel with an effective thickness of about 17 feet.
The town of Nashua has at least one municipal well 51 feet deep rated at 70 to 700 gpm, pumping
from a sand and gravel aquifer logged at 21-50 feet.
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A portion of the floodplain is on the eroded crest of Bowdoin dome in Tps. 31 and 32 N., Rgs.
34 through 36E. The water wells located here pump 10 to 20 gpm from sand and gravel at depths
of 40 to 170 feet. A part of the Bowdoin gas field extends across this same area, and utmost cau-
tion should be observed by anyone drilling wells here due to the inherent hazards associated with
the presence of shallow flammable gas. The approximate southeast limit of the gas field is marked
by the bedrock trace of the Hinsdale fault, trending northeast-southwest across the Milk River in
T. 30N. as shown on the accompanying map.

Along some of the tributary creeks the recent alluvium is of sufficient thickness to contain sand
and gravel aquifers, and a few wells have small pumping yields from depths less than 25 feet below
the surface.

Most of the Judith River bedrock water wells are located in the valleys of the Milk River and
tributaries. The combined effects of structural uplift of Bowdoin dome and low topography of the
valleys bring Judith River aquifers closer to the surface. Depth to aquifer varies from less than 100
feet near the town of Hinsdale (structurally updip) to about 300 feet in the vicinity of Glasgow
(downdip), and about 600 feet near the town of Nashua (further downdip). Judith River sandstones
are artesian aquifers and some of the wells flow up to 20 gpm. Pumping yields are reported up to
40 gpm.

The Floodplain of the Missouri River and Tributaries. A small number of wells in the valleys
of the Missouri River and tributaries pump water from sand and gravel aquifers 10 to 110 feet below
the surface. Even wells with the thickest saturated aquifers (about 25 feet) report yields in the range
of only 10 to 25 gpm with drawdowns of about 10 feet. The few Judith River water wells located
here have total depths of 640 to 940 feet below the surface. Flowing yields of 4 to 10 gpm are the
rule for these wells.

Several water wells in T. 27N., Rgs. 40 and 41E. pump from sands and gravels approximately
150 feet below ground level, apparently in buried fill of preglacial drainage channels. One well in
Section 19, T. 27TN., R. 41E., at a total depth of 152 feet, reportedly yields 400 gpm with a pump-
ing water level of 60 feet and a saturated aquifer thickness of 12 feet. These aquifers are erratic in
distribution and probably would not support large sustained yields.

Fluvial Terraces. At least one ancient dissected river terrace is interpreted to be present under
a mantle of glacial till, on the north side of the preglacial Missouri River. Exposed in the terrace
slopes are several intervals of water-bearing gravels which probably were derived from weather-
ing of older gravel deposits to the north. These aquifers are 6 to 50 feet thick according to reports
and are local sources of water at depths to 150 feet. Springs are common, apparently issuing from
gravel beds at various levels within the terrace heights, along the slopes of valleys and coulees. The
reported range of flow is 10 to 50 gpm, with several relatively large flows of 500 gpm. Springs are
developed for domestic, stock, and limited irrigation uses.

Flaxville Plain. Several hundred feet above the major drainage valleys is the stream-cut rem-
nant of a broad, rolling plain covered by the Flaxville gravels. Most of the plain is unglaciated but
a portion is mantled with glacial till. The gravel deposit has a gross thickness of about 100 feet but
not all of this thickness is water-saturated. The thickest reported gravel interval is 135 feet, includ-
ing in the basal part what might be broken sandstone bedrock. Water wells have been completed
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in this formation at depths of 15 to 140 feet, yielding 10 to 100 gpm. Most of the wells have not
penetrated the complete gravel thickness and the potential of the Flaxville aquifer is probably
much greater than indicated by the present stage of development.

Other aquifers are found in bedrock sandstones of the Fort Union formation and the Hell Creek-
Fox Hills sequence. Due to the effects of erosion these bedrock aquifers are locally found at rela-
tively shallow depths. The Fort Union thus is the shallowest bedrock formation in T. 37N., from
where it passes under the Flaxville gravel in the southeastwardly direction. Numerous wells pump
5 to 30 gpm from sandstone aquifers at depths of 50 to 170 feet below the surface. The two deep-
est Fort Union wells reported are 230 to 330 feet deep, and water is present in the Fort Union for-
mation at even greater depths.

Additional aquifers are found in the Hell Creek-Fox Hills sequence. The bedrock pattern of this
sequence delineates the western limb of the Opheim syncline. In an eastward direction this sequence
passes under the Flaxville gravel or the Fort Union formation, depending upon the local configura-
tion of the Opheim syncline. Where erosion has removed the bedrock or gravel overburden, the Hell
Creek-Fox Hills may have a spotty cover of glacial till or a sprinkling of drift. Water is obtained
from sandstone aquifers in the Hell Creek-Fox Hills interval at depths of 75 to 400 feet below the
surface, and is present within this interval at even greater depths. Reported well yields are small,
in the range of 5 to 15 gpm, and up to 30 gpm from one of the deeper wells.

Numerous springs are effectively utilized on the Flaxville plain. Spring water is available from
the Flaxville gravels, the Fort Union formation, and the Hell Creek-Fox Hills sandstones. The
springs are located in valleys and stream-cuts where the combined effects of surface topography
and subsurface structure cause the basinward percolation of groundwater to be intercepted and re-
leased at the surface.

Northern Bowdoin Plain. The Northern Bowdoin plain is that part of the county north of the
Milk River and west of the Flaxville plain and is surfaced with glacial till. The shallowest bed-
rock in much of this area is impervious Bearpaw shale. A smaller area of Judith River outcrop en-
closes a window of Claggett shale near the center of the western county boundary. Relatively
few water wells have been drilled in the northern Bearpaw plain, and these in areas of shallow
Judith River aquifers or sands and gravels in tributary valleys. Reported well yields are small. A
thick overburden of Bearpaw shale implies that a well must be drilled about 1,500 feet in order
to reach the better Judith River aquifers. In such an instance deposits of glacial outwash gravels
could be important sources of potable water. Claggett shale bedrock at the surface implies drill-
ing wells deeper than 2,500 feet to reach reliable sources of potable water.

The few springs in this area apparently issue from Judith River sandstones where erosion in
valleys and coulees has caused the interruption of underground flow. There are several appropria-
tions of water from springs located in valleys cut in Bearpaw shale; these springs may be due to
gravity drainage from outwash gravels or buried valley fill resupplied by surface runoff. Some
of the springs in the area of supposedly thick Bearpaw shale are on alignment with the trace of the
Hinsdale fault. The source of water supplying these springs may be related to fracturing in the deep-
er Judith River formation—fracturing which extends upwards to the surface—or to a pattern of out-
wash gravel distribution which has been influenced by the trend of the Hinsdale fault. Springs in
the northern plain supply stock water at rates of 10 to 20 gpm, with reported extremes of one
and 350 gpm.
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Southern Bowdoin Plain. The Southern Bowdoin plain is a continuation of the northern plain but
separated on the surface by the floodplain of the Milk River. Only a few wells have been located in
the Judith River bedrock and even fewer in what may be outwash sands and gravels over Bear-
paw shale. Near the shoreline of the Fort Peck Reservoir are conspicuous hills (Larb Hills) of Hell
Creek-Fox Hills sandstones. There are no records of wells drilled on top of these hills but several
Judith River water wells have been reported in the intervening valleys. These wells are 1,000+
feet deep and flow 5 to 10 gpm.

Springs are common on the Larb Hills and in intervening valleys. At higher levels the springs
are located in stream cuts and coulees where erosion has breached and exposed subsurface sand-
stone conduits. Springs are also located in the area of Judith River bedrock south of the Milk Riv-
er. The maximum reported flow was 500 gpm, with about 15 gpm being most common. Springs are
not reported in the area of thick Bearpaw shale bedrock.

GROUNDWATER AVAILABILITY AND USE

Based on the number of appropriations in the files of the Administrator there is an abundance
of groundwater available at shallow depths in Valley County for domestic and stock use and lim-
ited irrigation. Municipal water supplies in the county are derived almost entirely from wells. Thus
for the aquifers in the buried valley fill of the preglacial Missouri River, under the present Milk River
floodplain, have undergone the most development. Gravel beds within the fill which might attain
a saturated thickness in excess of 20 feet, and are not filled with silts, sands, and clays could prob-
ably yield 1,000 gpm through properly constructed wells. The capacity for a large sustained yield
is unknown due to the inferred discontinuity of the valley fill aquifers. The thickest gravel aquifers
apparently are in the deepest channels of the preglacial Missouri Valley, resting on bedrock. The
water in alluvium aquifers has been determined by the State Department of Health to have total
dissolved solids in amounts of less than 1,000 ppm (parts per million) to more than 3,500 ppm. The
highly variable chemical quality is another indication of discontinuity of aquifers. Only a few wells
might be classified as sources of “fair to good” quality water, but almost every well could be used
as a source of stock water. The chemical constituents with the highest concentrations are sodium,
bicarbonate, and sulfate; other common constituents are calcium and magnesium.

The upper reaches of major tributaries contain very shallow sands and gravels which collect run-
off. Tributary alluvium becomes more impervious in a downstream direction while upstream sands
and gravels can supply small yields of fair quality water, at least temporarily. Alluvium of major
tributaries and outwash deposits can be important aquifers in areas where bedrock at the surface is
a thick interval of Bearpaw shale or Claggett shale because the next underground aquifer will be
at an excessive drilling depth.

Potable water in small quantities is available at shallow depths in outwash gravels on the gla-
ciated plain but these aquifers can be considered reliable only if sources of adequate recharge ex-
ist. This means that such aquifers usually are in low areas such as tributary drainage-cuts which
receive periodic runoff and retain a portion of this as “recharge.”

The Flaxville gravels are a shallow source of good water. Available data is not adequate to
evaluate the groundwater potential of this formation. These gravels are similar to the gravels of
the Big Flat in Blaine County which support some irrigation, and the Flaxville gravels in Valley
County might have a high-yield potential sufficient for local irrigation. Numerous springs are found
on the Flaxville plain which are due in part to the saturation of widespread gravel deposits.
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The Fort Union, Hell Creek, and Fox Hills formations contain shallow aquifers and numerous
wells have been drilled to tap these sources of groundwater in the eastern part of the county. Well-
yields are small but sufficient for domestic and stock use. The Flaxville gravels overlie each of these
formations locally.

Judith River sandstone wells are common but not numerous, and are found in areas where to-
pography is low enough to restrict drilling depths to less than 1,000 feet, or where geologic struc-
ture brings the aquifers close to the surface. Using the figures of 100 feet of gross effective sand-
stone reservoir and 15% average porosity, it is estimated that every square mile of Valley County
underlain by the complete Judith River formation holds in storage about 10,000 acre-feet of water.
Almost the entire county is underlain by the Judith River formation. However, only a small portion
(perhaps 15%) of this water is estimated to be economically available through wells. Annual re-
charge to the Judith River formation is mainly by precipitation and is small. The effectiveness of
Judith River aquifers is due to the great lateral extent of the formation and artesian pressure which
“subsidizes” pumping costs. Judith River water in the eastern plains area has not been appropriated,
according to records, probably due to excessive drilling depths. Water in the Judith River formation
reportedly has total dissolved solids in amounts of 2,500 ppm to more than 4,000 ppm. The chemi-
cal constituents in the water are similar to those in the shallow groundwater, with exceptional in-
creases in the amount of chloride.

The deeper bedrock formations have a ground water potential which has not been evaluated.
Sandstones in the Kootenai formation at depths of 2,500 to 4,000 feet may contain a very large sup-
ply of artesian water. The quality of Madison water at depths of 6,500 to 7,500 feet appears to de-
teriorate in an eastward direction due to an influx of subsurface saline water. This water can be
considered as having a future potential for industrial use but some pre-use treatment may be nec-
essary. Future advances in technology may even permit this large supply of water to be treated for
domestic use if other sources are depleted; sources deeper than the Madison can be utilized at least
locally, providing the cost of obtaining this water is not prohibitive.

The people of Valley County have made excellent use of groundwater available through springs.
More than 200 springs in the county have been recorded, on the basis of appropriations of ground-
water for domestic and livestock uses, and even limited irrigation use. Flows from individual springs
have been reported at two to 500 gpm, with the range 10-20 gpm (14,400-28,800 gallons per 24-hour
day) being most common. Some springs have been in use since earlier than the year 1900. Many
springs are reported to be perennial. The amount of spring water appropriated for use annually is
estimated to be in excess of 1,200 acre-feet, which is an average of more than 1,000,000 gallons per
day. Spring water not consumed or impounded recharges groundwater aquifers and also adds to the
available surface water supply. Spring water is of “fair to good” quality, with total dissolved solids
reported at about 700 ppm. Higher amounts of solids have been measured, with the increase due
mainly to a higher content of dissolved sodium.

The use of groundwater in Valley County is related to an agricultural economy (principally live-
stock raising). If future activities so warrant, at least two shallow aquifers might be further devel-
oped for moderate yields, and at least one deep aquifer appears capable of large sustained yields.
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ECONOMIC MINERAL DEPOSITS
Geologic Situation

Economic mineral deposits—metallic, nonmetallic, mineral fuels, and ground water—are directly
related to the geology of a given area. The geologic situation in Valley County is therefore summar-
ized before the resources are considered.

Valley County is situated within the Northern Great Plains physiographic province, which may
also be called the high plains province. There are no mountains within the county, and the terrain is
typically a high plain dissected by stream valleys.

The only well-defined geologic structure is the east portion of the Bowdoin dome. Another struc-
ture, the Hinsdale fault, trends northeast across the Milk River valley near Hinsdale, but it is not
easily detectable.

In most of the county, a surficial cover of glacial drift conceals the bedrock, which is dominantly
Bearpaw Shale. Below the Bearpaw are the Judith River Formation and the Claggett Shale; these
units are exposed in places along the sides of the valleys of the Milk River and Larb Creek. The
Fox Hills Sandstone rests on the Bearpaw and is in turn overlain by the Hell Creek Formation. The
Fox Hills-Hell Creek strata may be seen in scattered exposures rising above the general terrain north
of Fort Peck Reservoir in the southwest part of the county, and they are also present north of Wolf
Point and extend from there to the approximate center of the north county boundary. Strata of the
Fort Union Formation overlie the Hell Creek but occur only in the northeast part of the county. Fi-
nally, above the Hell Creek and Fort Union but below the glacial drift (where present) there occurs
an extensive deposit of gravel known as the Flaxville Gravel. It occupies fairly broad areas north of
the Milk-Missouri River Valley and especially in the Opheim-Glentana region.

Natural Gas

The only mineral fuel produced commercially in Valley County is natural gas from the Bowdoin
gas field. The field was first discovered by a water well drilled by Martin in 1913. The discovery
well (Sec. 18, T. 3IN., R. 35E.) was drilled in Phillips County, but the field was subsequently ex-
panded and now extends for several miles into Valley County. Gas is produced from the Bowdoin
and Phillips Sandstone zones of the Colorado Group (Cretaceous). About 400 wells have been drilled,
and in 1966 the Bowdoin field produced 2,148,063 Mcf of natural gas.

The large area of Valley County has relatively few exploratory drill holes. According to the An-
nual Report of the Montana Oil and Gas Conservation Commission, only two holes were drilled in
1966. Considering the sparse exploration drilling, the petroleum potential of Valley County has hard-
ly been tested.
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Coal

Lignite has been mined from the Fort Union near Glentana, but there is no commercial coal
production at present. The Fort Union has not been explored extensively in Valley County, but coal
deposits are not likely to be commercial, as the better coal seams in the upper (Tongue River) mem-
ber of the Fort Union were mostly removed during the erosion interval preceding deposition of the
Flaxville Gravel. The U. S. Geological Survey coal map of Montana does show the Fort Union Coal
Region extending into northeastern Valley County, however.

Bentonite
Bentonite is a variety of sedimentary rock that is composed of a specific clay (montmorillonite),
which has been formed by the alteration of volcanic ash. Bentonite can be easily recognized in the

field because it weathers to form a granular material resembling popcorn. Most exposures of ben-
tonite are sparsely vegetated and become very slippery when wet.

Although bentonite has a wide variety of uses, most of the interest in the bentonite in Valley
County has been in connection with taconite pelletizing. In this process bentonite is used to bind
very fine particles of iron ore together to form small pellets.

The bentonite deposit southwest of Glasgow has been of interest for several years, but only since
1965 has this deposit been developed. A plant to process this bentonite is now planned in the area.

A large part of the area between the Milk and Missouri Rivers is underlain by the Bearpaw
Shale. This formation contains numerous beds of bentonite, and most of the exploration to date has
been of this formation.

Sand and Gravel

Deposits of sand and gravel are fairly widespread within the alluvium and the Flaxville Gravel,
but most of the material must be washed to remove clay and soil before it can be used.

Metals

Valley County has produced no metals and seems unlikely to produce any in the foreseeable
future.

SOIL AND WATER CONSERVATION DISTRICTS

Valley County is served by the Valley County Soil and Water Conservation District which was
organized in 1945 as the Nashua Soil Conservation District and later enlarged to include the entire
county and named the Valley County Soil and Water Conservation District. It covers an area of ap-
proximately 3,040,000 acres.

The District is governed by a board of five supervisors who are elected for three (3) year terms
by land occupiers of the District and serve without pay. They carry out a program of complete re-
source conservation including erosion control, water conservation, soil management, land improve-
ment, wildlife management, recreation and land adjustment to proper use. This program is accomp-
lished by providing technical assistance to groups and individual farmers and ranchers, on a volun-

tary basis, the analyzing of all resources, and planning and applying of economically sound conser-
vation treatment.
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Under State law, the supervisors have the power to call upon local, State and Federal agencies
to assist in carrying on a soil and water conservation program. The Valley County Soil and Water
Conservation District has a memoranda of understanding with the Soil Conservation Service, State
Forestry Department, Bureau of Land Management, State Fish and Game Department, and the De-
partment of Interior to provide technical assistance to District cooperators in carrying out sound soil
and water conservation programs. Close working relations are maintained with the Farmers Home
Administration, Agricultural Stabilization and Conservation Service, State Fish and Game Depart-
ment and the Technical Action Panel for Rural Area Development.

The U. S. Soil Conservation Service assists the District by furnishing and interpreting basic data
on soils and plant cover and other land features. Technical data are interpreted in terms of accept-
able alternative land uses and treatment to help guide the farm and ranch operations in developing
sound individual or group conservation plans and Great Plains Contracts. It also aids cooperators in
design and installation of conservation measures requiring engineering and other technical skills be-
yond the experience of the individual farmers or ranchers involved.

An important function of the District is to inform all citizens of the benefits derived from the
wise use of the communities soil and water resources. The Montana Extension Service assists the
District with this important information and education program.

Cost sharing for many conservation practices is available through the Great Plains Conserva-
tion Program and the Agricultural Conservation Program. Conservation loans are available through
the Farmers Home Administration.

The State Fish and Game Department cooperates in matters involving streams, lakes, ponds, and
other wildlife aspects of the program.

One of the major problems of the District is to acquaint the urban as well as rural people of
the need for broad based planning of resource conservation and development. The benefits to be
derived therefrom include upgrading the quality of the environment, pollution abatement, develop-
ment of recreational opportunities, enhancement of natural beauty, helping to find solutions to Amer-
ica’s water problems, and strengthening the economy and standards of living in rural America.

Technical phases of the District’s program includes detailed soil surveys, range site and range
condition classes, ground water investigations, drainage studies, irrigation potentials, topographic
and other engineering surveys. By a careful analysis of this basic resource information, proper land
use and needed conservation treatment of each field can be determined. The technicians interpret
the surveys and provide the District cooperator with alternatives in land use and treatment that will
enable him to treat the hazards and limitations that occur on each tract of land. With this informa-
tion and by counseling with technicians, the cooperator makes the final decisions. These decisions
are recorded in the Conservation Plan or Great Plains Contract. The cooperator determines what will
be done on his farm or ranch and when the jobs will be carried out.

After the Conservation Plan or Great Plains Contract is prepared the cooperator is given further
technical assistance on design and layout work essential in establishing conservation practices on the
land as called for in the Plan or Great Plains Contract. This technical assistance is provided without
cost to the cooperating farmer or rancher.
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There are approximately 35,000 acres of irrigated cropland, 680,000 acres of non-irrigated crop-
land, 1,284,000 acres of pasture and rangeland, 16,819 acres of woodland and 20,370 acres of other
lands (such as farmsteads, idle lands, wildlife areas, roads and other areas not classified as cropland,
range or pasture) on which the District shares the Conservation responsibility.

By 1975 it is estimated that the land under irrigation will double in the county and this will put
a greater demand on our already short water supply. The District Supervisors strongly recom-
mended that a firm program of conservation measures such as irrigation water management, con-
solidation of ditches and ditch lining be adopted to reduce needless waste of irrigation water.

There are 1,133,735 acres of federal lands (Bureau of Land Management, Bureau of Reclama-
tion, Bureau of Indian Affairs, U, S. Bureau of Sport Fisheries and Wildlife and Air Force) and 208,-
080 acres of State land in the District. This land is largely range and pasture.

The major enterprises on agricultural lands in the county are livestock and small grain produc-
tion. The irrigated lands are used primarily for hay production with some small grain and irrigated
pasture being produced. Much of the grazing for beef and sheep production is provided by rela-
tively new and growing enterprise in the District is the fattening of beef cattle for market.

Work done since the organization of the District on cropland consists largely of improved crop-
ping systems, improved management of crop residues, improvement and installation of irrigation sys-
tems, seeding of pasture and hayland to adapt grasses and legumes, installation of water and erosion
control structures, farm drainage systems, soil management, and improvement of wildlife habitat. On
dryland pasture and range the work has consisted of water development and improvement of wild-
life habitat.

Since the formation of the District in 1941 it has provided assistance on proper cropping sys-
tems and residue management on 162,964 acres, installation of 210 surface irrigation systems, one
irrigation tailwater recovery system, 21,815 acres of irrigation land leveling, 263 miles of irrigation
canal and field ditches, 72 irrigation storage reservoirs, four multi-purpose reservoirs, 18,191 acres
of hay and pasture planting, pasture and range management on 587,000 acres, 1,024 ponds for live-
stock water, 286 springs developed, 13,645 feet of pipeline for livestock water, 229 wells, 11,500 acres
of range seeding, 586 acres of farmstead and feedlot windbreaks planted, 8 miles of field wind-
breaks, 12 farm ponds stocked with fish, wildlife habitat preservation (natural areas) on 1,264 acres
and 345 acres of new wildlife habitat developed, waterspreading on 10,243 acres, 1,481 acres of con-
tour stripcropping, 5 acres of recreation area land grading and planting, 162,964 acres of stubble
mulching, 452,346 acres of wind stripcropping, 1,000 feet of recreation area access road, 129 pump-
ing plants for water control, 245 acres of grassed waterway and outlets, 10,580 feet of flood water
diversions, two flood water retarding structures, two grade stabilization structures, 81 miles of fire-
breaks, 10,528 acres of range deferred grazing, two non-commercial recreation developments and 11
public recreation developments.

A Conservation Needs Inventory was completed in 1959 for Valley County as a part of a Nation-
al Inventory of Conservation Needs. In Valley County, it was estimated that about 50% of dry crop-

land, 70% of irrigated cropland, and 95% of grassland were in need of additional conservation treat-
ment.

A considerable amount of conservation work done to date has been accomplished by working
with individual farmers and ranchers and through their individual efforts. They are now finding
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that larger problems can be solved and more accomplished through organized group efforts and
this is encouraged wherever possible.

Cooperative efforts of land owners and operators, local, state, and federal agencies, civic or-
ganizations, local businessmen, news media, and the dedication of the District Supervisors has con-
tributed to the overall success of the District.

FISH AND GAME

Game

Diversity of game characterized this county rather than spectacular abundance. Thus, we find
good numbers of sage grouse, sharptailed grouse, and Hungarian partridge in most parts of the coun-
ty. Pheasants are less numerous and confined mostly to the farming areas along the Milk River. The
wild turkey has been transplanted into the Pines Area of the Missouri River breaks, but its fate is
still uncertain.

Perhaps the most popular species of big game in the county is the elk, which was introduced

from the Yellowstone Park herd in 1951 and has since provided excellent hunting and tremendous
trophy bulls,

Mule deer are the most numerous of the big game animals, occupying all of the rough breaks
along Fort Peck Reservoir as well as the coulees bordering all major streams. Whitetailed deer, on
the otherhand, are mostly confined to the Milk River, Frenchman Creek, Rock Creek, and a few
other smaller stream bottoms. Antelope are found throughout the county, but in relatively low
numbers.

Many stock watering reservoirs in the county furnish nesting habitat for waterfowl. In recent
years, Canada geese have made increasing use of these reservoirs for nesting,

Duck Creek below Fort Peck Dam is a major wintering area for mallards. As many as 30,000
have been known to spend the winter there.

Fish

The most outstanding feature of the Valley County fishery resource is provided by Fort Peck
Reservoir. Excellent fishing for northern pike, sauger, crappie and perch is provided; rainbow trout,
drum, catfish, and ling also frequent the creel.

River fishing is provided by the Milk and Missouri Rivers. Fair to good fishing is present in the
Milk River for sauger, walleye, and catfish on a seasonal basis. However, excellent fishing for these
species is found where the Milk River enters into the Missouri River. Fishing for sauger and wall-
eye in the spring is extremely good in the Fort Peck Trailrace. Sturgeon and ling are also taken
occasionally in this area.

The dredge cut ponds below Fort Peck Dam offer fair fishing for walleye, sauger, and northern
pike. Fishing for catfish on a seasonal basis is very good. These dredge cut ponds contain an ex-
cellent paddlefish population for interested bow and arrow fishermen.

Trout fishing is provided at the Dredge Cut Trout Pond and other small reservoirs scattered
throughout the area.

Additional fishing opportunities are provided by small reservoirs throughout the area containing
bass and northern pike.
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SUMMARY OF IRRIGATED LAND BY RIVER BASINS IN THE
FOLLOWING COUNTIES COMPLETED TO DATE

Big Horn, Blaine, Broadwater, Carbon, Carter, Cascade, Chouteau, Custer, Deer Lodge, Fallon, Flathead,
Gallatin, Golden Valley, Granite, Hill, Jefferson, Judith Basin, Lake, Lewis & Clark, Lincoln, Madison,
Meagher, Missoula, Musselshell, Park, Phillips, Pondera, Powder River, Powell, Ravalli, Rosebud,
Silver Bow, Stillwater, Sweet Grass, Teton, Treasure, Valley, Wheatland, Wibaux,

and Yellowstone

Maximum
Irrigated and
Irrigable Irrigable
RIVER BASIN Present Acres Under Acres
Irrigated Present Under Present
Missouri River Drainage Basin Acres Facilities Facilities
P NESsOuTT RIVer i e 134,575.50............ - S 161,286.83
SEEPETRON BIVET i iimsiiisvinnistinsisminissisissnsiisasssis 61,291.00............ DTS00 i 71,004.00
Beaverhead River................................... 40,771.00............ 6,076.00............ 46,847.00
B HoleBIver . b i, 23. 115000 oz 105000 ... 25,725.00
3.0 Fa T W Ty U O L L 39,445.00.... 47,105.00
Gallalin BIVET ... s 112,054.00.... 133,296.00
Smith River. 32,934.00............ 52,613.00
Sun River. 124,474.58............ q 128,859.58
Marias River 114,823.42.... 13,445.88............ 128,269.30
Teton River 74,653.00............ 15,882.33............ 90,535.33
Musselshell River.. 64,789.00............ 57,870.00............ 122,659.00
Milk River 212,009.62............ 48,867.76............ 260,877.38
Yellowstone River** 303,657.00.... 96,016.00............ 399,673.00
Stillwater River** 30,423.50.... 38,452.03
Clarks Fork River**...........ccooeoeevceeececcceceeeeeeeee. 88,160.97...... 89,691.80
BigHorn River® . ... 65,005.00............ 88,863.00
Tongue River. . S . 28,170.00 35,932.00
PO AT BRI i o i s o 35,948.00. 38,247.00
Little Missour] RIVEr........ s iorcmsimermemsscsmereracnsnes. 42,618.00........... 44,012.00
Grand Total Missouri River Basin.. ... ... ... 1,629,472.59 374,475.66............ 2,003,948.25
Columbia River Drainage Basin
Columbia River | TSR 0
Kootenai (Kootenay) River.....coocoioooiiccecccnne 9,914.13........... 968.00............ 10,882.13
Clark Fork (Deer Lodge) (Hellgate)
6.8 T T (G e S e S S 146,287.70............ 14,934.20............ 161,221.90
Bitter Root River 111,102.43 3,200.00............ 114,302.43
Flatherd BIVET . e s 135,907.19 4532.22............ 140,439.41
Grand Total Columbia River Basin...............cccceen. 403,211.45............ 23,63442............ 426,845.87
GRAND TOTAL COUNTIES
COMPLETED TO DATE 2,032,684.04........... 398,110.08............ 2,430,794.12

*Name of streams indented on the left-hand margin indicate that they are tributaries of the first stream

named above which is not indented.

**Figures in these River Basins revised by resurvey of Carbon County, 1965.
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IRRIGATION SUMMARY OF VALLEY COUNTY BY RIVER BASINS

Maximum
Irrigated and

Irrigable Irrigable

Present Acres Under Acres

Irrigated Present Under Present

MISSOURI RIVER BASIN Acres Facilities Facilities
Missouri River.............. 14,027.00............ 17800 14,200.00
Timber Creek............ 1,090.00............ 0.00 1,090.00
T et S SRS e 10:00. ... .. 0.00 10.00
Milk River. 2811700 e 5,305.00 33,422.00
Frenchman Creek 754.00............ 0.00... 754.00
Brush Coulee...coreeecenceeee 25:.00........ 0.00.... 25.00
Three Chimney Coulee ! L 15:00............ [0 A A 15.00
Panhandle Conlea ... b 34.00............ 000 - 34.00
Beaver Creek 473.00
BRIk i i R e S R e 327.00
Craig Cotle.....c.iiivinmiimiianiician ek it e 1 336.00
UDamBd COULEE.........comernerenssibebiotes L e e | — 57.00
Unnamed Coulee...... 84.00............ 84.00
Unnamed CORlBa..... ..ot it ssbicss cive 3.00
Coon Coulee = .00... 522.00
Square Creek it e e 11— 0.00
Unnamed Coulee..... R et .. 35.00
Jernigan Coulee 5[ L — A 45.00
TATRECTROK ..o e caenss e sarsaninos AT LY 345.00............ 0009 5 345.00
Slough Spring . T 000 13.00
Total Beaver Creek and Tributaries............ccoooererreeeec. 1.976.00............ 264.00............ 2,240.00
BORERR. . e e 9,386.00............ 4000 9,426.00
Horse Creek...... 271.00............ 271.00
Unnamed Coulee..... 58.00............ 58.00
South Creek ; e 76.00............ 76.00
MeBachran CreekK.. ......ooeceeceere st mamstetenie 688.00............ 688.00
UINBMBG OO ... srminrusee s 0000, 160.00
Unnamed Coulee i o Y a0t . .. 45.00
Unnamed Coulee 5 23.00......... 23.00
Unnamed Coulee S1.00.. ....... 37.00
Bluff Creek " S 41.00............ 41.00
PHnaned COMIER. ... oo i snsninds 44.00......... 44.00
West Fork Bluff Creek SLOD. ... 81.00
Unnamed Coulee. L E........ ¥ 7.00
Unnamed Coulee. SEOlL......o. 4 36.00
Unnamed Coulee. 9.00... i 9.00
JONER OB .. ... oo cemcoonomrasainnassaseransrasrasarnsradssns 10.00............ i 10.00
Short Coulees S00......... ! 5.00
JengenComles . ..o 52.00.......... 0.00 52.00
Crow Creek 00 080, 79.00
Barton Coulee 25.00............ 0.00... 25.00
Badland Coulee ; = . 87.00............ 0.00 97.00
DuncanCoulee... ... ieereeecemeeacannses 44.00............ 0.00 44.00
Big Sage (Olmes) Creek .. ... 20.00............ 000 20.00
West Fork Big Sage Creek......ccccoceeueeeeercccnenen. 900 0.00............ 9.00

*Name of streams indented on the left-hand margin indicate that they are tributaries of the first stream

named above which is not indented.
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IRRIGATION SUMMARY OF VALLEY COUNTY BY RIVER BASINS

Maximum
Irrigated and
Irrigable Irrigable
Present Acres Under Acres
Irrigated Present Under Present
MISSOURI RIVER BASIN—(Continued) Acres Facilities Facilities
Snake Creek 0,000 0003 0.00
Unnamed Coulee 44.00............ 0,00k 44.00
Holst Coulee 14.00............ 000 14.00
Unnamed Coulee 41.00.... B00L . 41.00
Little Snake Creek - 0.00...... 000811 0.00
East Fork (Jordan) Creek A 140.00............ 000 L. 00 140.00
Unnamed Coulee............... 15.00..... 0000 1L 15.00
Willow Creek e e k"R S | T 335.00.... 0.00..... 335.00
Coyote Coulee 26.00
Spring Coulee.. 68.00
Unnamed Coulees. 57.00
Unnamed Coulee. 15.00
Unnamed Coulee 0.00
White Spring 12.00
Papoose Creek 143.00
Unnamed Coulee 78.00
Cash Creek 68.00
Turnip Creek 64.00
Big (Bell) Coulee 92.00
Anderson’s Coulee 112.00
Unnamed Coulee 25.00
Middle Fork Cash Creek 77.00
Well 8.00
Whitebread Coulee. 0.00
Unnamed Coulees 70.00
Halbert Coulee 598.00
Total Rock Creek and Tributaries 13,445.00
) Y, S VR0 RN et e, o | 9.00
Milk River Slough......... 85.00
Bear Creek 253.00
Black Coulee 35.00
Lime Creek 390.00
Black Tail Coulee. 155.00
Long Coulee 0.00
Lund Coulee 55.00
Hay Coulee 552.00
Buffalo Coulee 289.00
Spring Coulee 93.00
Buggy Creek 122.00
Spring Creek (Big Spring Cle.)
(Little Spring Cle.) 000 .. 232.00
Unger Coulee. .00.. 0.00
West Fork Unger Coulee .00.. 150.00
Gravel Coulee R 60.00
Antelope (Dry Run) (Dry) Creek..........oooooo.... D0 227.00
West Fork Dry Run (N. FK Antelope) Creek... 0.00............ 97.00
McGregor Coulee 01007 00 0.00
Lone Tree Coulee A i 23.00




IRRIGATION SUMMARY OF VALLEY COUNTY BY RIVER BASINS

Maximum
b Irrigated and
Irrigable Irrigable
Present Acres Under Acres
Irrigated Present Under Present
MISSOURI RIVER BASIN—(Continued) Acres Facilities Facilities
Hard Scrabble (N. FK. Antelope) Creek........... 41.00............ 41.00
Unnamed Coulee 14.00............ 14.00
Traux Coulee (N. Br. Dry Run)
(Moose) Creek 000....... 0.00
Mott Coulee 24.00.... 24.00
Unnamed Coulee.. 7800 ... 78.00
Richardson Coulee........................... 000 e 32.00
Brazil (Palmira) Creek............ccoovevooceeeeeee. TR0 o 716.00
Little Brazil (E. Br. Brazil)
(Lindenton) Creek......... 100.00 396.00
West Fork Brazil Creek.. 5.00. 5.00
NoNameraak ..o = o 5.00... 5.00
Cherry Creek.. 256.00.. 256.00
East Fork Cherry Creek.... < 46.00.. 46.00
Unnamed COMIBE. ... comlintiudomiui, A e 10.00.. 10.00
Harley (Spring) (Mooney) Coulee................... 0.00... 95.00
e e e e | 34.00... 34.00
Willow Creek...................... 0.00... 181.00
South Fork Willow Creek... 144.00. 144.00
Unnamed ClEe ... ..ot 60.00. 60.00
Lone Tree Creek 1,562.00. 1,562.00
822.00... 822.00
106.00... 106.00
68.00... 68.00
145.00... 145.00
550.00... 550.00
Mud (Muddy) Creek 0.00 0.00
WiHderness Cotlee..........cooimionie 175.00 175.00
Little Beaver (Beaver) Creek...........o.ocoouevveeneacs 200.00 200.00
Unnamed Coulee................... 130.00 130.00
Mud Creek ........ccociicces 0.00 0.00
BT T N 1,462.00 1,462.00
Hasford Coulee L 21.00... 21.00
Total Willow Creek and Tributaries................... 5,445.00... 5.626.00
Dog (Dogy) (Doga) Creek..............c.co.oooooooiooi. 0.00 0.00
Long Lake............. 28.00 28.00
Blougitte .l 0 ol 1800 213.00
Porcupine Creek... 0.00 41.00
Middle Fork Porcupme Cepbl .., JoE o 0.00. 0.00
AlRall Creek..... ... .ocmminssiom sz 29.00... 29.00
Snow (W. FK. Snow) Coulee................cco....... 158.00... 158.00
North Fork Snow (Bog) Coulee................... 123.00 133.00
East Fork Snow Coulee..............ccoooovmoennnne. 60.00............ 69.00
Total Milk River and Tributaries............................_...._. 54,295.00 60,811.00
Little Porcupine Creek ... ... .. ... .. 508.00............ 508.00
Oswego Creek........ ... aon .. 90.00
POPIRE RN de b ool nl botnio b i 0.00... 0.00
West Fork Poplar River e SR 0.00.. 0.00
Roanwoaod Cotilet . . ...t 0.00 0.00
hnamed anlen. s 0.00 0.00
AreaDIrainage. . 30.00 30.00
HellConlew ... ... ... ... 20.00 20.00
UnnsmedCotlee 20:00........~... 26.00
GRAND TOTAL
MISSOURI RIVER—VALLEY COUNTY.... ... 70,096.00........ 76.,785.00
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FORT PECK IRRIGATION PROJECT
(Including Wiota and Frazer-Wolf Point Units)

HISTORY

The development of irrigation on the Fort Peck Reservation was authorized by the Act of May
30, 1908 (35 Stat. 558). Construction of irrigation works began in June 1908, under the direction of
the United States Reclamation Service. By 1921 four irrigation units, viz: Little Porcupine, Big Por-
cupine, Poplar River and the Big Muddy were developed. These units were named after the re-
spective tributaries to the Missouri River from which water supply is obtained.

The natural flow of these streams was too small to supply irrigation needs. The Reclamation
Service (later called the Bureau of Reclamation) recognized this deficiency and provided in their or-
iginal plans for the construction of two reservoirs, one on the Little Porcupine and another on the
Big Porcupine. Plans were for a third reservoir which was to be located on the Poplar River but it
was never constructed.

In March 1924 all operating units were turned over to the Bureau of Indian Affairs.

The Big Porcupine Reservoir was located about 40 miles upstream from the irrigation unit, and
as a result, a considerable portion of the released water was lost enroute. The spillway was damaged
in 1925 and was completely destroyed in 1928. In 1930 it was rebuilt but washed out again in
1939 along with most of the dam and has not been repaired since that time.

In 1931 a pumping plant was installed in the Milk River near Wiota which made delivery to
the lower portion of the Big Porcupine Unit. After the first failure of the reservoir, and because
of the severe water shortage, irrigation was discontinued on that portion of the unit lying above
the Wiota Pump. The part of the unit below the pump has continued in operation until the present
time. The old Wiota Pumping Plant was discontinued in 1965 when the new Wiota Pumping Plant
was constructed. This latter plant took water from a more dependable source, the Missouri River,
and has a capacity of pumping 120 cfs.

Construction was started on the Frazer-Wolf Point Unit in 1936. The main structure on this unit
is the pumping plant which lifts the water directly from the Missouri River into the Main Canal.

The Little Porcupine Unit is the only one of the original units still operating as originally
designed (now included as a division of the Frazer-Wolf Point Unit). Its primary water supply is
the Little Porcupine Reservoir. A supplementary water supply is furnished by the Frazer Re-lift
Pumping Plant constructed in 1966.

Operation and maintenance activities have been discontinued on both the Poplar and Big
Muddy Units due to inadequate water supply. The structures and laterals on the Big Muddy Unit
are completely inoperative and no attempt is being made to irrigate any of the land in this unit.
Most of the facilities built to serve the Poplar River Unit are in the same condition. However, a
small acreage on the west side of the Poplar Unit has been irrigated by individual landowners.

The Fort Peck Irrigation Project, as it now exists consisting of the Wiota and Frazer-Wolf Point
Units, is scheduled for completion by the end of the fiscal year 1969. The project will furnish
water to some 25,000 acres of irrigable lands. Upon completion of the project, negotiations will be
made for the transfer of the project from the Bureau of Indian Affairs to the Wiota and Oswego
Water Users Associations as a Water Users District.

B



PRESENT STATISTICS:

Location: This project is located in the southwestern portion of the Fort Peck Indian Reserva-
tion along the Milk River and Missouri River bottoms in Valley and Roosevelt Counties, northeast-
ern Montana.

Lands irrigated under the Wiota Unit (Big Porcupine) are in Sections 22-28 inclusive, and 34-36
inclusive, T. 27N - R. 42E; Section 1, T. 26N - R. 42E; Sections 30-33 inclusive, T. 27N - R. 43E; Sec-
tions 3-6 inclusive, T. 26N - R. 43E.

The Frazer-Wolf Point Unit’s irrigated land is located in Sections 1 and 12, T. 26N - R. 4E;
Sections 1-12 inclusive, T. 26N - R. 45E; and Sections 25, 32-36 inclusive, T. 27N - R. 45E.

The Little Porcupine Unit (now included as a division of the Frazer-Wolf Point Unit) has land
irrigated in Sections 35 and 36, T. 27N - R. 44E; Section 1, T. 26N - R. 44E; and Section 6, T. 26N -
R. 45E.

Length and Capacity of Canals: On the Wiota Unit a total of 46.9 miles of canals and laterals
are presently in use with approximately 7 miles yet to be constructed to complete the system. The
new Wiota Pumping Plant, which delivers water to this unit from the Missouri River, has a capa-
city of 120 c.f.s. The main canal of this unit known as the Keubler Canal is of a sufficient capacity
to carry the 120 c.fs. from the pumping plant. This canal has a length of 7.5 miles. Location of the
pump on the Missouri River is in the SE4SEX of Section 2, T. 26N - R. 43E.

The Frazer-Wolf Point Unit has a total of 100 miles of main canals and laterals which are pres-
ently in use, with 14.5 miles yet to be constructed to complete the system. Presently the pumping
capacity of this unit is 200 c.f:s. but the planned installation of an additional pump will raise the
pumping capacity to 275 c.fs. The main canal of the Frazer-Wolf Point Unit has a length of 8.75
miles in Valley County and an initial capacity to carry the planned 275 c.fs. The Pumping Plant
for this unit is on the left bank of the Missouri River in the SWX4SE¥ of Section 2, T. 26N - R. 44E,

The Little Porcupine Division of the Frazer-Wolf Point Unit has a total of 6.5 miles of canal
and laterals in use with 1.5 miles yet to be constructed to complete the system. The Little Porcu-
pine “Canal A” from Little Porcupine Creek to the Little Porcupine Reservoir has a length of 1.25
miles and from the reservoir it is about 1 mile long before it splits into a series of laterals. A Re-
lift Pumping Plant has been constructed to supplement the water supply to this division from the
main canal of the Frazer-Wolf Point Unit. This Re-lift Pumping Plant has a capacity of 10 cfs

Size and Capacity of Reservoirs: The only reservoir still in use by the project is the Little Por-
cupine Reservoir with a capacity of 4,000 acre-feet and covers a surface area of 380 acres.
Operation and Maintenance: The water charge per acre on this project includes both operation

and maintenance and the cost of pump water. The charges on the Fort Peck Irrigation Project are
the same for both the Wiota-Frazer-Wolf Point Units which is $4.00 per acre-foot.

Present Water Users: On the Fort Peck Irrigation Project in 1964 there were approximately 381
water users under the Wiota, Frazer-Wolf Point Units combined.

#.01es lrrigated: In 1967 the Water Resources Survey found on the Fort Peck Irrigation Project
a total of 5,560 acres irrigated for the Wiota Unit; 4,974 acres irrigated for the Frazer-Wolf Point
Unit; and 508 acres irrigated for the Little Porcupine division of the Frazer-Wolf Point Unit.

The irrigation office of the Fort Peck Indian Reservation lists an additional 4,500 acres of irri-
gable land under these units in Valley County. However, this acreage was not included in the maxi-
mum irrigable acres for Valley County by our survey. Most of this acreage will require additional
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lateral ditches, land leveling, etc., before water is applied to the land. For this reason it was not
classified as potentially irrigable acres under present ditch facilities.

WATER RIGHT DATA
Milk River

A treaty was entered into between Great Britain and the United States on January 11, 1909.
It provided for division of water of St. Mary and Milk Rivers between the United States and Can-
ada. The waters of the Milk River are divided equally between the two countries except during the
irrigation season when the United States is entitled to a prior appropriation of 500 c.f.s., or as much
water as constitutes 75% of its natural flow. In turn, during the irrigation season, Canada is entitled
to a prior appropriation of 500 c.fs. from the St. Mary River or as much water as constitutes 75%
of its natural flow.

A decision to establish the rights or prior appropriation by contract rather than by adjudica-
tion on the Milk River was made in 1908 by the United States Bureau of Reclamation. This con-
tract, which involved nearly all of the land irrigated in 1912 became known as the Vested Water
Right Contract. Under the terms of this contract, the prior appropriators conveyed all rights to the
waters of the Milk River and tributaries to the United States. In return, the United States was to
divert water into Milk River and make available for irrigation purposes a quantity sufficient to
supply the canals of prior appropriation.

A summation of 1912 water rights and appropriation follows:

MILK RIVER BASIN

Acres Second-Feet Acres-Feet
Vested water right contracts...................... 26,117 66.0 26,117
Individual appropriators............ccccoccccoceee.. 537 29 1,074
Municlbal neh v i None 0.7 506
Commercial use (railways).............cccococooeee. None 35 2,534
Decreed (Fort Belknap Indians)............ ... i L S S U

The above tabulation summarizes the water rights recognized in 1912 as being senior to any ap-
propriation by the United States Bureau of Reclamation. The Bureau of Reclamation filed on all re-
maining water of the Milk River and its tributaries in 1906 and 1908.

For many years landowners adjacent to the Milk River have been developing new acreages to be
served by pumping installations. Many of these pump systems were established without contract or
agreement with the United States Bureau of Reclamation. It is estimated that non-contract pump-
ers are annually diverting 9,120 acre-feet of water above Vandalia Dam that is needed by legiti-
mate water users.

The United States Bureau of Reclamation is considering giving, or already has given, contracts
to some or all of the pumpers now in operation without contracts.

The following water rights were found by the Water Resources Survey that are applicable to
the Fort Peck Irrigation Project. These are as follows:

1. Appropriation by U.S.A. by R. M. Conner, Agent, from the Missouri River dated 11-18-1919
for 40,000 miner’s inches. (Reference: Book 16, Miscellaneous Records, page 86).

2. Appropriation by U.S.A. from the Big Porcupine Creek dated 11-26-1916 for 20,000 miner’s
inches. (Reference: Book 11, Miscellaneous Records, pages 616, 618.)

-



3. Appropriation by U.S.A. from the Little Porcupine Creek dated 10-31-1913 for 20,000 miner’s
inches. (Reference: Book 10, Miscellaneous Records, pages 1, 2, 3.)

(See maps in Part II: Wiota Unit pages 9, 10, and 18; Frazer-Wolf Point Unit pages 11, 12,
and 20; Little Porcupine Division of the Frazer-Wolf Point Unit pages 11, 12, and 19.)

FRENCHMAN IRRIGATION COMPANY
(Mutual)

HISTORY

The Frenchman Irrigation Company was first incorporated as a company on April 5, 1905. The
term of years for the corporation was for a 20 year period and the shares of stock issued by the
company totaled 4,800 shares at a par value of $1.00 per share. All of the shares of stock issued
were subscribed to by the stockholders in the company.

Among the first water users in the Frenchman Irrigation Company were: Fredrick Groves of
Hinsdale and James H. Jordan and Benjamin R. Richardson, both of Saco.

Since April 4, 1925 (after the 20 year period expired for the term of existence for the corpora-
tion), the Frenchman Irrigation Company has operated as a mutual ditch company. Shares of stock
in the company were reduced from 4,800 shares to 48 shares and the cost per share increased from
$1.00 to $100.00 for each share of stock. All of the 48 shares are presently owned by members of the
Frenchman Irrigation Company. Under this project water is supplied to all of the water users of the
company from the Frenchman Creek Storage Project. Each of the company stockholders are mem-
bers of the Frenchman Water Users Association, a corporation which enables them to purchase sup-
plemental water from the Frenchman Creek storage reservoir.

The majority of the lands irrigated under this company are located in Phillips County with
only two stockholders in this company irrigating land in Valley County.

PRESENT STATISTICS:

Location: The point of diversion of the main canal is in the SE4SEX of Section 22, T. 33N -R.
34E in Phillips County. Land irrigated in Valley County is located in Sections 21, 22, 27, and 28,
T. 32N -R. 35E.

Length and Capacity of Canal: From where the main canal enters Valley County it has a length
of approximately ¥ of a mile and an initial capacity of 75 c.fs.

Operation and Maintenance: Charges for operation and maintenance in this canal company vary
from year to year and are based on the number of shares owned by the stockholders in the company.

Present Users: In Valley County there are only two water users having stock in the company and
one of the stockholders is also a water user in Phillips County.

Acreage Irrigated: In 1967 there were a total of 610 acres irrigated under the company and
furnished a supplemental water supply from the Frenchman Creek Storage Project.
WATER RIGHT DATA

In the Frenchman Creek Decree, the Frenchman Creek Irrigation Company was decreed the
first 4,440 miner’s inches of the water of Frenchman Creek. (Reference: Case #4024, Frenchman
Creek and Tributaries, Clerk of the Court’s Office, Malta, Montana.)

(See map in Part II; page 38.)
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FRENCHMAN CREEK STORAGE PROJECT
(Montana Water Resources Board)

HISTORY

At the request of the local people in the vicinity north of Saco, Montana, the Water Conser-
vation Board authorized a survey of the Frenchman Creek Storage Project on June 2, 1949,

Bids for construction were received on August 3, 1950 and the dam was completed in Novem-
ber 1951. This area, including all of the Milk River drainage suffered a very severe flood in the
early spring of 1952. Because of the flood conditions, the reservoir was filled to capacity before
there was an opportunity to test the structure. Due to the flood, the spillway and a large section
of the west abutment was washed out by the heavy spring run-off.

The Board immediately made plans to repair the structure with financial aid secured from Fed-
eral Flood Disaster funds. The dam was repaired in time to store water for the irrigation season of
1953.

One of the requirements of the Water Board in the construction of the project was the forma-
tion of the Frenchman Water Users Association. The Association was incorporated for a term of 40
. years and its articles filed with the Secretary of State on August 15, 1950. Shares of stock issued for
the corporation totaled 10,000 shares at a par value of $1.00 per share. The by-laws of the Associ-
ation provided for the election of five directors.

Water Purchase contracts for the project were issued for a period of 40 years with an annual
payment of 75¢ per acre-foot plus operation and maintenance. It was originally proposed that the
Frenchman Irrigation Company would subscribe for 6,000 acre-feet with 1,000 acre-feet available for
other lands in the vicinity of the reservoir. There are some lands irrigated above the reservoir by
substituting storage water for high priority water rights below the reservoir.

The majority of the lands irrigated under this storage project are located in Phillips County.

PRESENT STATISTICS:

Location: Land irrigated under the Frenchman Water Users Association are in Section 6, T.
34N -R. 35E and Sections 28, and 29, T. 32N -R. 35E. The water is pumped from Frenchman
Creek into a gravity ditch system for the irrigation of this land.

Size and Capacity of Reservoir: Frenchman Creek Reservoir has a capacity of 7,010 acre-feet
and covers a surface area of 675 acres.

Operation and Maintenance: Under this storage project operation and maintenance charges are
95¢ for each acre-foot of water purchased. Total water charges including operation and maintenance
are $1.00 per acre-foot.

Present Users: There is a total of three water users under this association in Valley County,
two of which have land in Phillips County.

Acreage Irrigated: In 1967 there were 144 acres irrigated by pump and no potentially irrigable
acres listed under this project.

WATER RIGHT DATA

For this storage project the State Water Conservation Board filed an appropriation dated 7-25
1950, for all the unappropriated water of Frenchman Creek. (Reference: Book 1, Water Right Rec-
ords, page 280, Clerk and Recorder’s Office, Phillips County, Montana.)

(See maps in Part II; pages 38 and 44.)
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MILE RIVER PROJECT (U. S. BUREAU OF RECLAMATION)
(Including Glasgow and Malta Irigation Districts)

HISTORY

Irrigation in the Milk River Valley was first initiated by white settlers who built small, pri-
vate irrigation systems. The first water right filed on the Milk River was in 1889 by T. B. Burns,
who in 1890 joined with his neighbors in constructing a community diversion dam in the vicinity
of the present Fort Belknap Diversion Dam, just north of Lohman in Blaine County.

In 1891 investigations were started to determine the means of supplementing the low summer
flow of the Milk River. It was found that the most feasible plan was the diversion of the St. Mary
River water into the headwaters (North Fork) of the Milk River. Both of these rivers, however, run
through Canada, which necessitated a water rights agreement with Canada before the plan could
be consummated.

Increasing irrigation activities in the Milk River Valley brought urgent requests for the devel-
opment of a Milk River Project. When the Reclamation Service was established in 1902, the Milk
River Project was investigated and this resulted in authorization of the project by the Secretary of
the Interior on March 4, 1903.

The St. Mary Storage Unit was authorized by the Secretary of Interior on March 25, 1905, and
construction begun on July 27, 1906. The treaty with Great Britain relating to the distribution be-
tween Canada and the United States of the waters of the St. Mary and Milk Rivers was signed on
January 11, 1909. The Dodson Diversion Dam was completed in January of 1910 and the first water
delivered for irrigation in the season of 1911.

Dams were completed on Sherburne Lake, Nelson Reservoir, St. Mary River, and Swift Cur-
rent Creek in 1915, Vandalia Dam in 1921, and Fresno Dam in 1939. Fresno Dam and Reservoir,
formerly called Chain Lakes Dam and Reservoir, was constructed under the National Industrial Re-
covery Act and approved by the President in August 1955 pursuant to the acts of June 25, 1910, and
December 5, 1924,

The Dodson Pumping Unit was approved by the President on March 17, 1944, and under the
Water Conservation Act of August 11, 1939, the project was constructed to furnish water for about
1,655 acres of land above the gravity system.

The Milk River Project is located in Glacier, Blaine, Phillips and Valley Counties, Montana. Wat-
er is diverted from the St. Mary River and stored in Sherburne Lake and then diverted through a
29-mile canal discharging into the North Fork of the Milk River. It then flows through Canada for
216 miles before returning to the United States. Milk River water is stored in Fresno Reservoir,
located 17 miles west of Havre, Montana, and in Nelson Reservoir, located 19 miles northeast of
Malta. The water is diverted from the Milk River near Chinook and Harlem into private canals
on each side of the river for land in that area, comprising the Chinook Division. Near Dodson, the
Dodson North and the Dodson South Canals of the Malta Diversion divert water for irrigation of
land in the vicinity of Dodson, Wagner, Malta, and Bowdoin. The Dodson South Canal conveys
water for irrigation of land on the Malta Division south of the Milk River and also conveys water
for storage in the Nelson Reservoir. From this storage, land is irrigated on the south side of the
Milk River and Beaver Creek near Saco and Hinsdale. At the Vandalia Diversion Dam, the Van-
dalia South Canal follows along the south side of the Milk River, and carries water for irrigation
of land near Tampico, Glasgow and Nashua which comprises the Glasgow Division. Land is also
irrigated above the level of the gravity system along the Milk River Valley. This is accomplished
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by the Dodson Pumping Unit which elevates water from the Dodson North Canal to irrigate ad-
ditional lands above the gravity system.

The operation of all storage facilities is by the Bureau of Reclamation with funds advanced by
the water users.

Malta Division

Except for the storage facilities all water supply and distribution works were constructed, op-
erated and maintained by the Malta Irrigation District. Water is diverted at the Dodson Diversion
Dam into the Dodson North and Dodson South Canals. The Dodson South Canal conveys water in-
to the Nelson Reservoir. The Nelson South Canal diverts from the east end of the Nelson Reser-
voir for the irrigation of land of the Malta District in the Saco and Hinsdale areas of the county.

Glasgow Division

At the Vandalia Diversion Dam, the Vandalia South Canal diverts water for the irrigation of
land near Tampico, Glasgow, and Nashua, comprising the Glasgow Irrigation District. All of the
water supply and distribution works are constructed, operated and maintained by the Glasgow Ir-
rigation District. The storage works are operated by the Bureau of Reclamation.

PRESENT STATISTICS:

Location: Lands irrigated from the Nelson South Canal comprising the Malta Irrigation Dis-
trict are located in Sections 10, 15, 22-27 inclusive, T. 31N - R. 34E; Sections 3, 4, 9, 10, 13-15 in-
clusive, 18-30 inclusive, 35 and 36, T. 3IN- R. 35E; Sections 27, 33, and 34, T. 32N-R. 35E
and Sections 19, 29-32 inclusive, T. 31N - R. 36E.

From the Vandalia South Canal of the Glasgow Irrigation District the lands irrigated are lo-
cated in Sections 7-9 inclusive, 15, 16, 24 and 25, T. 30N - R. 37E; Sections 19, 30-33 inclusive, T.
30N - R. 38E; Sections 3-5 inclusive, 8-10 inclusive, 14-17 inclusive, 20-28 inclusive, 34-38 inclusive,
T. 29N - R. 38E; Sections 19, 29-32 inclusive, T. 29N - R. 39E; Section 1, T. 28N - R. 38E; Sections
3-8 inclusive, 8, 9, 13-16 inclusive, 22-28 inclusive, T. 28N -R. 39E; Sections 19, 28-36 inclusive,
T. 28N - R. 40E; Sections 2, 4, and 5, T. 27N - R. 40E; Sections 28, 29, 31-34 inclusive, T. 28N -R.
41E; Sections 1-4 inclusive, 10-12 inclusive, T. 27N - R. 41E; and Sections 8 and 7, T. 27N - R. 42E.

Length and Capacity of Canals: Point of diversion of the Nelson South Canal is in Phillips
County at the eastern end of the Nelson Reservoir and has a total length of 25 miles, 12 miles of
which is in Valley County. It has an initial capacity of 500 c.fs.

The Vandalia South Canal from the diversion dam has its point of diversion in the SWYNW¥
of Section 7, T. 30N - R. 37E. The Vandalia South Canal has a length of 42.75 miles and an initial

capacity of 300 cfs.
Operation and Maintenance: Operation and maintenance charges for the Malta Irrigation Dis-
trict are:

Land

Class. 0. & M. Const. Total
1 $2.80 $1.00 $3.80
2 2.73 95 3.68
3 2.60 60 3.20
4a 2.20 40 2.60
4b 145 25 1.70



Operation and maintenance charges for the Glasgow Irrigation District are:

Land

Class O. & M. Const. Total
1 $3.40 $1.00 $4.40
2 3.40 1.00 4.40
3 3.15 .70 3.85
4a 2.20 40 2.60
4b 2.20 40 2.60

Present Users: For the Malta Irrigation District in 1967 there were 72 water contracts. Under
the Glasgow Irrigation District in the county there were 141 water contracts.

Acreage Irrigated: In 1967 the Malta Irrigation District had a total of 7,443 acres irrigable and
1,469 acres potentially irrigable under present facilities, making a total of 8,912 maximum irrigable
acres.

The Glasgow Irrigation District had 15,595 acres irrigable and 2,849 acres potentially irrigable
under existing ditch facilities, making a total of 18,444 maximum irrigable acres.

WATER RIGHT DATA
The water rights that apply to the Milk River Project in Valley County are as follows:

1. Appropriation by the U.S.A. from the St. Mary River dated 5-25-1918 for 25,000 c.fs. (Ref-
erence: Book A, Water Right Records, page 282.)

2. Appropriation by the US.A. from the St. Mary Reservoir dated 9-29-1921 for 25,000 cfs.
(Reference: Book 1, Water Right Records, page 72.)

3. Appropriation by the U.S.A. from the Swift Current Creek dated 5-29-1912 for 7,500 c.fs.
(Reference: Book A, Water Right Records, page 61.)

Above water right filings are located in the Clerk and Recorder’s Office, Glacier County,
Montana.

Under the terms of the contract, when the Milk River Project was to be constructed nearly all
of the prior appropriators of the Milk River water relinquished their water rights on the river to the
United States.

4. Appropriation by Nelson Cotton from the Milk River dated 12-7-1898 for 2,500 c.fs. (Ref-
erence: Book 6, Water Right Records, page 71.)

5. Appropriation by Nelson Cotton from the Milk River dated 7----1902 for 20 c.f:s. (Reference:
Book 7, Water Right Records, page 466.)

6. Appropriation by Jurgen Johnson from the Milk River dated 4-15-1907 for 8 c.f.s. (Reference:
Book 8, Water Right Records, page 30.)

7. Appropriation by Aura E. Jones from the Milk River dated 4-1-1905 for 7.5 c.f.s. (Reference:
Book 7, Water Right Records, page 412.)

8. Appropriation by Samuel J. and Horatio N Kent from the Milk River dated 5-23-1908 for 10
cf.s. (Reference: Book 8, Water Right Records, page 107.)

9. Appropriation by Emelie Lohr from the Milk River dated 3-4-1902 for 30 c.f.s. (Reference:
Book 7, Water Right Records, page 26.)
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10. Appropriation by George Lohr from the Milk River dated 6-30-1900 for 10 c.f.s (Reference:
Book 6, Water Right Records, page 127.)

11. Appropriation by John M. Lohr from the Milk River dated 3-4-1902 for 15 c.f.s (Reference:
Book 7, Water Right Records, page 25.)

12. Appropriation by Eldon E. Martin from the Milk River dated 5-7-1906 for 8 c.f.s (Reference:
Book 7, Water Right Records, page 461.)

13. Appropriation by Chas. McIntyre from the Milk River dated 5-4-1898 for 2,500 c.f.s (Refer-
ence: Book 6, Water Right Records, page 60.)

14. Appropriation by Henry H. Nelson from the Milk River dated 4-2-1901 for 2,500 c.f.s (Ref-
erence: Book 6, Water Right Records, page 141.)

15. Appropriation by Fred V. Shanley from the Milk River dated 8-3-1905 for 15 c.f.s (Refer-
ence: Book 7, Water Right Records, page 407.)

16. Appropriation by Georgia F. Small from the Milk River dated 9-21-1901 for 60 c.f.s (Refer-
ence: Book 7, Water Right Records, page 10.)

17. Appropriation by Anton Waldhen from the Milk River dated 3-4-1902 for 15 c.f.s (Reference:
Book 7, Water Right Records, page 24.)

18. Appropriation by M. E. Willer from the Milk River dated 9-3-1903 for 10 c.fs (Reference:
Book 7, Water Right Records, page 231.)

19. Appropriation by W. M. Woolridge from the Milk River dated 3-25-1908 for 13 c.f.s (Ref-
erence: Book 6, Miscellaneous Records, page 207.)

(See maps in Part II: Malta Irrigation District, pages 34, 35, 36, and 38; Glasgow Irrigation
District, pages 9, 16, 17, 22, 23, 24, 28, 29, and 30.)

ROCK CREEK CANAL COMPANY

HISTORY

One of the first large cooperative irrigation enterprises to be started in Valley County was at
Hinsdale and was known as the Rock Creek Canal. W. M. Woolridge was the first promoter of the
canal and considerable difficulty was experienced in getting cooperation of the people under the canal
to help in the construction of the canal system. The Rock Creek Canal Company was first incorpor-
ated on November 17, 1902, for a period of twenty years. On August 4, 1927, articles of incorpora-
tion were filed extending the company’s period of corporate existence for another forty years. The
last incorporation was August 17, 1967, for another forty year period. The capital stock of the cor-
poration was listed as $48,000.00 with 60 shares of stock issued at a par value of $800.00 per share.
Some of the original stockholders in the canal company were: R. R. Black, E. E. Copenhaver, J.
H. Rutler, F. ]J. Hellstern, all of Hinsdale, and John David of Vandalia.

PRESENT STATISTICS:

Location: Lands irrigated under the Rock Creek Canal Company are in the vicinity of Hins-
dale and are in Sections 3, 9, 10, 22, 23, 25-28 inclusive, and 33-36 inclusive, T. 31N - R. 36E; Sec-
tions 29-32 inclusive, T. 31N - R. 37E; Sections 1-3 inclusive, T. 30N - R. 36E; and Sections 3-8 in-
clusive, 9 and 10, T. 30N - R. 37E.
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Length and Capacity of Canal: Point of diversion of the canal is from Rock Creek in the
SE4XNW¥% Section 3, T. 31N -R. 36E. It has a length of approximately 12% miles and an initial ca-
pacity of 200 cfs

Operation and Maintenance: Operation and maintenance charges are based upon the number
of shares owned in the company and will vary from year to year.

Present Users: There are a total of 50% shares of stock subscribed to in the company divided
among 21 water users.

Acreage Irrigated: In 1967 there were 7,691 acres irrigated and 40 acres potentially irrigable
under present ditch facilities, making a total of 7,731 acres maximum.

WATER RIGHT DATA

The water rights that are pertinent to and owned by the Rock Creek Canal Company were
decreed from Rock Creek and are as follows: (1) dated 11-18-1902 for 12,000 miner’s inches; (2)
dated 11-18-1902 for 5,600 miner’s inches. This right is subject to all the other decreed rights from
Rock Creek. (Reference: Case #7945, Rock Creek Decree, Clerk of the Court’s Office, Glasgow,
Montana.)

(See maps in Part II: pages, 28, 31, 36, and 37.)



WATER RIGHT DATA — VALLEY COUNTY
APPROPRIATIONS AND DECREES BY STREAMS

APPROPRIATIONS
(Filing Of Records) DECREED RIGHTS
No. of Miner's Cu.Ft. Case No. of Miner's Cu.Ft.
STREAM Filings Inches Per Sec. No. Decrees Inches Per Sec.
MISSOURI RIVER BASIN
Missouri River.......co.cccoooeeceeee.n B 46,500.00........ 1,162.50........
Spring Coulee 1 1,000.00........ 25.00........
Cart-Trail Coulee.................. : [N 240.00........ 6.00........
Timber Creek.... - SRR 2,840.00........ 71.00.......
Unnamed Coulee... Pl | T— | WD
Unnamed Coulee.......... 1. 2,000.00........ 50.00........
Unnamed Coulee............... h - SA—- All..... e
Unnamed Coulee............... 1l e All....... ——
Unnamed Coulee............... 1..... All....... ——————
Black Coulee. 1 ————n —————
Unnamed Coulee............... 1..... All.... ———
Unnamed Coulee.... Al e
Unnamed Coulee.............. R | T 0.
Unnamed Coulee........... ;U 2,000.00........ 50.00........
Unnamed Coulee............... i U 2,000.00....... 50.00........
SquareCreek ........ ... 0..... 0........ 0.
Little Frenchman
Coulee, All...... —————————
Unnamed Coulee....... 1P 2,000.00........ 50.00........
Unnamed Coulee....... ) i 2,000.00........ 50.00........
Frenchman Coulee........ 3 LR AdL e
N. Fork Frenchman
Coulee.
Unnamed Coulee...
Plum Coulee
Ariesian Well
Unnamed Coulee...............
Unnamed Coulee...........
Bone Trail Coulee.................
Wagon Coulee.
Cabin Coulee
Crooked Coulee,
Cut Coulee... b LS
Sutherland Creek..........
Artesian Well
Unnamed Coulee...............

Unnamed Coulee..
Unnamed Coulee...
Unnamed Coulee...
Sullivan Creek

Duck Creek
Unnamed Coulee...................
Middle Eight Point Coulee..
Unnamed Coulee...............
Browning Coulee
Browning Coulees.....
Seventh Point Coulee..
Unnamed Coulee
Lower Fifth Point Coulee...
Unnamed Coulee............
Unnamed Coulee................

East Coulee and all

Second Point Middle
Conles..........ccoue

*Names of streams indented on the left-hand margin indicate that they are tributaries of the first stream
named above which is not indented.
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WATER RIGHT DATA — VALLEY COUNTY
APPROPRIATIONS AND DECREES BY STREAMS

APPROPRIATIONS
(Filing Of Hecords)

DECREED RIGHTS

Miner’s Cu. FL Case No. of Miner's Cu.Ft.
STREAM Inches Per Sec. No. Decrees Inches Per Sec.
Duck Creek......
South Fork Duck Creek..
Unnamed Coulee..........
Unnamed Coulee...........
Unnamed Coulee.......
North Fork Duck Creek.
Unnamed Coulee -
AshCoulee...................
West Coulee and all
Tributaries.
Galpin Coulee.
No:th Branch Galpin
COUIMNL......cooemresnsosinssonses
Unnamed Coulees..................
Telegraph Coulee..................
Stevens Coulee
Bender Coulee........................
First Coulee
Milk River....
Frenchman Creek... s 45.00........ 1.13
Unnamed Coulee...........
School Section Coulee..
Unnamed Coulee....... l.......
Spring Coulee...... 5
Rock Coulee...... 180.00........ 4.50
Brush Coulee 180.00........  4.50
Three Chimney Coulee 2..... 120.00........ 3.00
Panhandle Coulee......... 3.....
,296. 40..
600.00........ 15.00..
4,000.00........ 100.03.. -
1,000.00........ 25.00........
Narrill Coulee................ 1 3,000.00........ 70.00-...-..
Beaver Creek...................... R 99,140.00........ 2,478.50........ 168 1 800.00........ 20.00
Larb Creek 10. 92,300.00........ 2.307.50... ..
Unnamed Coulee....... i s 2,000.00........ 50.00......
Craig Coulee............... B 4,000.00........ 100.00........
Unnamed Coulee... 1..... 2,000.00........ 80.00.......
Unnamed Coulee... 1..... 2,000.00........ 50.00..
Unnamed Coulee... 1....... 2,000.00........ 50.00......
Unnamed Coulee....... . 4,000.00........ 100.00........
Unnamed Coulee.. 1.... = All... e
Unnamed Coulee... 1...... 2,000.00........ 50.00........
Unnamed Coulee....... T Al ——————
Unnamed Coulee....... 0.... | i,
Unnamed Coulee... 1..... 2,000.00..... 50.00........
Corral Coulee............. . S 2,400.00..... 60.00.....
Grant Coulee.............. | 0..... Qs
Unnamed Coulee... 0........ | S - WO
Unnamed
Coulee.............. : [ AL —ne
Unnamed Coulee... 1..... 2,000.00........ 50.00........
Unnamed Coulee... 0........ 0.5k Vs




WATER RIGHT DATA — VALLEY COUNTY
APPROPRIATIONS AND DECREES BY STREAMS

APPROPRIATIONS
(Filing Of Records) DECREED RIGHTS
No. of Miner’s Cu.Ft. Case No.of Miner's Cu.Ft.
STREAM Filings Inches Per Sec. No. Decrees Inches Per Sec.
Unnamed
(75117 - — 2,000.00........ 50.00........
Unnamed Coulee....... 2,000.00........ 50.00........
Unnamed Coulee....... 3 -
Unnamed Coulee....... ———— —a
Unnamed Coulee....... . | iy
Unnamed Coulee... 2,000.00........ 50.00........
Unnamed Coulee....... | P —
Unnamed Coulee....... 0........ ST
Unnamed Coulee... All..... ——
Unnamed Coulee... 2,000.00........ 50.00
Coal Bank Coulee...... 1,000.00.... 25.00.....
Unnamed Coulee... All..... -
Unnamed Coulee... All...... —.
Unnamed Coulee....... 2,000.00........ 50.00.....
Unnamed Coulee....... 0. i
Unnamed Coulee... 1l...... All..... ————
Unnamed Coulee....... )| Il All..... il
Unnamed Coulee....... Y | S All..... e
Unnamed Coulee....... - 0........ ¢
Unnamed Coulee... 1........ Al —
Frank Kern Coulee... 1l..... 2,000.00........ 60.00........
Coon Coulee................ : R All.... —
Square Cr. (Coulee).. 3....... 1,200.00........ 30.00......
Unnamed Coulee... 1l..... Als e
Unnamed Coulee... 1l...... Al —e
Powell Coulee............ l...... 600.00........ 15.00........
Abel Coulee................ ; U All..... s
Me Nab Creek
(Ash Coulee)........... 3........ 16,600.00........ 415.00........
North Fork
Mec Nab Creek.... 1l..... 600.00........ 15.00........
Middle Fork
Mec Nab Creek.... 1l..... 600.00........ 1500
First Creek.................. 1 [ 600.00........ 15.00..
Total Larb Creek and
TEOSATII:......c...s s mrmns !y SRR 149,900.00........ 3,747.50........
Slough Spring............... 2 e 1,500.00........ 37.50........
Muskrat Slough......coc. 1o, 288.00........ 7.20........
Horse Coulee........cccecueeee. Ui 4,000.00........ 100.00........
Alkali Coulee 1 4,000.00........ 100.00........
Rock Coulee................ y Pt 3,000.00........ 75.00........
Big Jaw Coulee...... 1. 4,000.00........ 100.00........
Cow Canyon.......... l..... 3,000.00........ 75.00.....
Big Horn Coulee............ b T 10,000.00........ 250.00........
Little Horn Coulee.... 2....... 10,000.00........ 250.00........
Lump Jaw Coulee..... 2...... 10,000.00........ 250.00........
Big Jaw Coulee.............. - 10,000.00........ 250.00........
Total Beaver Creek and
Tributaries..... 80 308,828.00........ 7.720.70........ ) IS 800.00........ 20.00
Rock Creek 46 665,380.00........ 16,634.50........ 7,945 1. .. 18,680.00........ 4617.00
Unnamed Coulee........... 1..... Y% [l ——
Line Coulee 1 600.00........ 15.00........
Horse Creek 2 1,600.00........ 40.00........
Unnamed Coulee.......... 1. All...... e
Unnamed Coulee.......... 1 1,200.00........ 30.00......
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WATER RIGHT DATA — VALLEY COUNTY
APPROPRIATIONS AND DECREES BY STREAMS

APPROPRIATIONS
(Filing Of Records) DECREED RIGHTS

No. of Miner's Cu. Fi. Case No, of Miner's Cu. Ft.
STREAM Filings Inches Per Sec.  No. Decrees Inches Per Sec.

Unnamed Coulee....... i o Al B —
Unnamed Coulee....... l........ All...... —
South Creek 1 2,000.00........ 50.00........

First Coule. ... 2o 600.00.... 15.00.......
Chambers Coulee...... 2. 2,000&.--.... 50.00........

Mc Eachran Creek........ 2..... 600.00........ 15.00....
First Big Coulee....... l....... 400.00........ 1.
No Name Coulee

(Second Big
Coulee)
Davison Coulee...........
Unnamed Coulee...........
Bluff Creek

West Fork Bluff
Ol reiesioin
Unnamed Coulee...
Unnamed Coulee...

Unnamed Coulee...........
Unnamed Coulee...........
Dry Coulee
Ichpair Creek (Coulee).
Upper Ichpair Creek
Unnamed Coulee...........
Riflgm C&lglef --------------- -
ulee S

Uiinarad Coulen.

Unnamed Coul
Unnamed Coulee.
Unnamed Coulee.
Unnamed Coulee.
Unnamed Coulee.......

Unnamed Coulee...

East Fork Crow

Creek

Unnamed Coulee...
Unnamed Coulee...
Unnamed Coulee...
Unnamed Coulee...
Unnamed Coulee...
Unnamed Coulee...




WATER RIGHT DATA — VALLEY COUNTY
APPROPRIATIONS AND DECREES BY STREAMS

APPROPRIATIONS
(Filing Of Records) DECREED RIGHTS
No. of Miner'’s Cu.Fit. Case No.of Miner’s Cu.Ft.
STREAM Filings Inches Per Sec. No. Decrees Inches Per Sec.
Unnamed Coulee... 1....... All....... e
Unnamed Coulee... 0....... 0....... i A
Unnamed
Coulee. 1 Al S
Unnamed Coulee... 1....... Al ... ————
Unnamed Coulee... 1. Al ————
Unnamed
Coulee 1 All..... =
Unnamed Coulee... 1...... All...... ——
Unnamed Coulee....... s All....... ———————
Barr Coulee................. 3 10 —. —nn
Unnamed Coulee... 1...... All..... [
Unnamed Coulee....... F Eo e All...... ————
Big Sage (Olmes)
Creek A 12,000.00........ 300.00........
Unnamed Coulee....... 1. All..... s
Shake Creek . .. R 864.00........ 2180
Unnamed Coulee....... ; AR, All....... —————
Unnamed Coulee....... P ec All..... —
Unnamed Coulee....... Ll All..... —
Unnamed Coulee... 1........ Al —
Unnamed Coulee....... 1. Al —————ee
Unnamed Coulee....... 1. Al S
Little Snake Creek... 1. 600.00........ 15.00.......
Unnamed Coulee... l.... S —
Unnamed
Coulee.............. 0.... 0....... 0........
Unnamed
Coulee.. y (i All...... S
Snake Creek
Coulee (Jack
Creelt). .. 1750 ...
East Fork
(Jordan) Coulee. 4.00.
Unnamed Coulee....... ——-
Unnamed Coulee... -—-
Badland Coulee.............. 3.00.
Boggy Coulee = 8.00.
Buck Brush Coulee....... —
Bull Pasture Coulee 0.
Unnamed Coulee. -
Willow Creek........ 389.00

Unnamed Coule
Unnamed Coulee..
Unnamed Coulee..
Unnamed Coulee.......

Unnamed Coulee...

Unnamed Coulee.......

Unnamed Coulee...
Unnamed Coulee.......
Unnamed Coulee....... 2 R All.....
Unnamed Coulee....... ! v Al
Unnamed Coulee....... Y iasse ALl
East Fork Willow

Creek.




WATER RIGHT DATA — VALLEY COUNTY
APPROPRIATIONS AND DECREES BY STREAMS

APPROPRIATIONS
(Filing Of Records) DECREED RIGHTS
No. of Miner’s Cu.Ft. Case No.of Miner's Cu.Ft.
STREAM Filings Inches Per Sec. No. Decrees Inches Per Sec.
Unnamed Coulee... 1........ All
Unnamed Coulee... 0........ [
Unnamed
Coulee 1 Al
Unnamed Coulee... 0...... 0.
Unnamed
Coulee.............. | A~ [+ T
Unnamed
Coulee.......... | et Al ——
Unnamed Coulee... 0........ o S 0.
Unnamed
Coulee.............. | T | B 1
Unnamed
Coulee........... : I All..s.. ...
Unnamed
Coulee.............. s Al —
Unnamed
Coulee.............. 1 All..... ———
Unnamed
Tributary............. - W 3,000.00........ 75.00........
Unnamed
Coulee.............. - R All..... —ane
Unnamed
CONICE. oo Biissins 7.0 | A — e
Unnamed Coulee....... 1..... All..... —e
Badland Coulee.......... - S 664.00........ 16.60........
Bitter Creek - 1 L SR
Long Coulee............ Las: 500.00........ 12.50.......
Unnamed Coulee... l..... = All... ————————
Basin Coulee........... ; P 500.00........ 12.50........
Frazier Coulee... 1. 400.00........ 10.00........
South Fork Bitter
Creek. 0. | 0.
Unnamed
Coulee 1| All..... —e
Burnett Coulee........... ! el 1,000.00........ 25.00........
Collins Creek............. i "160.00...... 19.00........
Hogback Cou.lee O R 600.00........ 15.00........
Eagles Nest Coulee... 0........ o IR - [
Unnamed Coulee... l....... Al ———
Unnamed Coulee... 0...... D |
Unnamed
o H A e oo ) I ——e
Ash Coulee.............. b [ 600.00........ 15.00........
Horse Coulee...... ; M 400.00 10.00........
Unnamed Coulee... 1...... Al . —..
Short Coulee............... ; L 400.00........ 10.00........
Coyote Coulee............ s SN 320.00........ 8.00........
Spring Coulee............. b I 600.00........ 15.00... ..
Total Willow Creek and
Teihataries. ... unian 47.. ... 25,304.00........ 632.60........
Unnamed Coulee........... [) A [ | s | e,
White Spring 1 50.00........ L
Papoose Creek 1 4,000.00........ 100.00........
Unnamed Coulee...... 1..... AN —————
Little Papoose
Creel . .. B |
Unnamed Coulee... 1. .



WATER RIGHT DATA — VALLEY COUNTY
APPROPRIATIONS AND DECREES BY STREAMS

APPROPRIATIONS
(Filing Of Records) DECREED RIGHTS
No. of Miner’s Cu. Ft. Case No. of Miner's Cu.Ft.
STREAM Filings Inches Per Sec. No. Decrees Inches Per Sec.
Hay Coiilee............... ) (S 200.00........ 5.00.......
Big Springs......... ? £ 120.00........ 3.00.....
South Springs 1 15 100.00..... 2.50........
High Hill Coulee............ 1 14,000.00.... 350.00........
Cash CreeK......cccocemeeeee. | I 2,780.00..... 69.50........
Turnip Creek............ ) s 400.00........ 10.00........
Big (Bell) Coulee....... l...... 600.00........ 15.00........
Middle Fork Cash
CraalE, Lo L 2 1,400.00...... 35.00........
East Fork Cash
Creek......comecciioens 3 3,400.00........ 85.00........
Brush Coulee.............. 2ieee 40.00..... 1
White Bread Coulee...... 3....... 1,560.00........ 39.00........
Unnamed Coulees..... 1. 800.00..... 20.00........
Halbert Coulee............... ) A 4,000.00.... 100.00........
Snake Coulee................ ) S 320.00........ 8.00........
Total Rock Creek and
TRBUIAYIes o 230 .. . 786.,806.00...... 19,670.15....... ) S 18,680.00........ 467.00
Tank (Buffalo) Coulee..... : 2T 500.00........ 12.50........
Big Coulee Number 1... 2. 10,000.00........ 250.00........
Big Coulee Number 2... 2. 12,000.00........ 300.00........
Middle Coulee.................... I 2,000.00........ 50.00........
Keni Coulee o 4,000.00........ 100.00........
Ash Coulee. - R 80,240.00........ 2,006.00........
Culvert Coulee............... L 320.00........ 8.00.......
West Fork Ash Coulee. 2..... 400.00........ 10.00........
Bear Creek.........cocooeceeceeee 7 o 10,800.00........ 270.00........
Mapes Coulee........ccm-- 120.00........ 3.00.....
Brush Fork of Bear
Creek (Brush
COUICR) e iiissiiaiis b S 520.00........ 13.00........
Black Coulee 2 520.00........ 13.00
Alkali Creek.......cccooeeueee - A, 600.00........ 15.00........
Hall Coulee (West
Fork of Bear Creek).. 0........ 0.... |
Unnamed Coulee....... 1. All.... S
Lime Creek.....cccccoeceneeeee L 13,440.00........ 336.00........
Unnamed Coulee....... 1. ... ——
Unnamed Coulee....... 2...... | EE— m—nn
Black Tail Coulee...... 1,000.00........ 26.00........
Unnamed Coulee....... 1..... All..... -—
Rabbit Coulee........... 1.... 400.00.... 10.00
Long Coulee......coeeceeene ] s 144.00........ 3.60........
Lake Bed Coulee....... | e 400.00..... 10.00
Lund Coulee............... 7 et 4,000.00........ 100.00.
Fork Coulee................ Y 144.00........ 3.60
Total Bear Creek and
Tributaries 90........ 32,088.00........ 802.20........
Hay Coulee........................ 10.... 96,900.00........ 2,422.50........
Buffalo Coulee.... e A 85,880.00........ 2,147.00........
Alkali Creek............... . 0........ 0........
Total Hay Coulee and
Tributarles. ... .o : 182,780.00........ 4,569.50....._..
SpringConles.................. 1. 400.00........ 10.00.......
Buggy Creek..... .. ... .. 17... 9,770.00........ 244.25........



WATER RIGHT DATA — VALLEY COUNTY
APPROPRIATIONS AND DECREES BY STREAMS

APPROPRIATIONS
(Filing Of Records) DECREED RIGHTS
No. of Cu.Ft. Case No,of Miner's Cu.Ft.
STREAM Filings Per Sec. No. Decrees Inches Per Sec.
Unnamed Coulee........... ) [ i
East Branch Buggy

Creek 40.00........
Wire Grass Coulee........ 1. 5:.00......
West Fork Buggy

Creek 3.00.....

Canyon Creek............ g e 8.00......

Unnamed Coulee.. 1..... <~ = AlL_ . e
Unnamed Coulee........... L O e (¢ .
Unnamed Coulee....... B [ T LT —
Crooked Creek | s 320.00........ g00. ...
Unnamed Coulee........... | et 400.00........ 10.00........
Unnamed Coulee........... e 240.00........ 8.00.......
Spring Creek (Big
Spring, Little
Spring Coulee)........... i 6,960.00........ 174.00........
Unnamed Coulee....... p B, AL ——
Unnamed Coulee........... : Moy V% | [ ————
Unger Coulee.................. 05 | i 0 ...
West Fork Unger
Coulee. 1 1,200.00........ 30.00........
Gravel Coulee................. p P 600.00........ 16:00........
Total Buggy Creek and
DU IR e oo isiiiis L 21,730.00........ 543.25........
Antelope Creek................. AR 400.00........ 1000 ..
Unnamed Coulee........... st Al —
Antelope Spring........... S 200.00........ B.00:L......
Old Tampico Coulee......... 1 400.00........ 1000
Brown Coulee.................. 1.0 1,000.00........ 25.00........
Chapman (Dry) Coulee.... 2. 8,400.00........ 210.00........
Antelope (Dry Run)

(Dry) Creek.................... 10 91,120.00........ 2,278.00........

West Fork Dry Run

(N. FK. Antelope)

(Dry Run) Creek....... P e 1,000.00........ 25.00.....
Unnamed Coulee........... o 2,000.00........ 50.00........
Unnamed Coulee........... j iF=-E2c] 2,000.00........ 50.00........
Unnamed Coulee........... 3 2,000.00........ 9000 ..
Unnamed Coulee........... : G AL —ee
Unnamed Coulee........... 1. Al ——
Unnamed Coulee........... 3 IV BN —enee
Mec Gregor (Dry Run)

Coulee.......coemicmecsccns ke 1,000.00........ oo 0 | S

Smiley Coulee............ e 750.00........ B8 ...

Lone Tree Coulee...... 3 i 232.00........ 5.

Unnamed Coulee... 1. AN s .
Unnamed Coulee........... : T All..... —
Unnamed Coulee........... : AR, o P ——
North Fork Antelope

0 L R 0. Dy 0.

Traux (North

Branch Dry Run)

(Moose) Coulee....... 5........ 7,160.00........ 170.00........

Abel Coulee............ ; SR O 400.00........ 10.00........

Snow Coulee....... s [ 200.00........ 5.00........
South Fork Traux

........ 400.00........ 10.00........

1 600.00.. ... 15.00.. -




WATER RIGHT DATA — VALLEY COUNTY
APPROPRIATIONS AND DECREES BY STREAMS

APPROPRIATIONS
(Filing Of Records) DECREED RIGHTS
No. of Miner’s Cu.Ft. Case No.of Miner's Cu. Ft.
STREAM Filings Inches Per Sec. No. Decrees Inches Per Sec.
Dutch Coulee.............. 1. 240.00........ 6.00........
Hardscrabble Creek.. 1........ 1,300.00..... 3250, ..
Cabin Coulee.................. | ey 400.00..... 10.00
Bog Coulee 1 All..... e
Unnamed Coulee........... ) el All... ——
Unnamed Coulees......... ; S 600.00........ 15.00........
Total Antelope Creek and
Tributaries 50 122,042.00........ 3,051.05........
Mooney Coulee (Creek)... 2. 600.00........ 15.00........
Richardson Coulee............ : ISy 1,000.00........ 25.00........
Squaw Crossing Creek..... 1.... 10.00........
k Coulee.................... 1 Doty 10.00.......
Brazil (Palmira) Creek.... 8...... 2,216.00........
North Fork Brazil
Creek 1 e
Unnamed Coulee.......... ) B —
Unnamed Coulee........... | e ———
Unnamed Coulee.......... 3 e
Alousi Coulee................. L AR
Unnamed Coulee....... 2.......
Tixan Coulee.................. ] [
Unnamed Coulee........... 0.......
Unnamed Coulee ] [
Alkali Coulee.......... 9 o b
Miller Coulee... | R g
Teofiel Coulee..... e M
Little Brazil (Eas
- Branch Brazil)
Creek (Lindeton)....... - L 8,400.00........ 210.00........
Poole Coulee............... ! i — -
Unnamed Coulee....... [ dir e 0........
Unnamed Coulee... 1..... 720.00........ 18.00........
West Fork Brazil
Creek..... S 800.00..... 20.00........
No Name Creek..... 3 40.00........ 1.00
Total Brazil Creek and
THERIRIOS .. i - SR 105,520.00........ 2,638.00........
Cherry Creek 15 14,912.00........ 372.80........
West Fork Cherry
Creek ) RS 600.00........ 15.00........
Unnamed Coulee........... e 0 Al ——n
School Section Creek... 2. 800.00........ 20.00........
East Fork Cherry
[ s T R 1 A 160.00........ 4.00........
Hawk Coulee.............. ; (LR 1,200.00........ 30.00........
Harley (Spring)
(Mooney) Coulee... 7. 3,620.00........
Foss Coulee................. 1 600.00........
Unnamed Coulee........... 1 240.00
Martin Coulee.. 3 240.00
Ditch Coulee... 1 320.00.
Kampfer Coule 1 320.00........
Total Cherry Creek and
Tributaries o e 23,012.00........
Willow Creek..................... 14........ 109,746.00........

South Fork Willow

—66—



WATER RIGHT DATA — VALLEY COUNTY
APPROPRIATIONS AND DECREES BY STREAMS

APPROPRIATIONS
(Filing Of Records) DECREED RIGHTS
No. of Miner's Cu. Ft. Case No. of Miner's Cu.Ft.
STREAM Filings Inches Per Sec. No. Decrees Inches Per Sec.
Creek...... 2 200.00........ S
North Fork Willo
Creek - 1 ABE ... R
Unnamed Coulee....... 1..... AL S,
Unnamed Coulee....... j PR Al —————
Unnamed Coulee....... Yt V.| e
Unnamed Coulee....... Bt Al —
Hard Pan Creek 1 All .. ——e
Unnamed Coulee....... [ All.... —————————
Corral Coulee............... A Al —
Unnamed Coulee....... ) [ All ——
Short Coulee. 1 Vou i AR ——————
Unnamed Coulee........... 1l........ 2,960.00........ 324.00........
Unnamed Coulee....... 1. 7,840.00...... 196.00........
Unnamed Coulee....... j PR 5,840.00...... 146.00........
Unnamed Coulee....... 1. 0,600.00........ 265.00........
Unnamed Coulee....... 1 2,000.00...... 50.00........
Unnamed Coulee....... s TR 4,000.00........ 100.00........
Unnamed Coulee........... 1 All.... JEE—
Unnamed Coulee....... | 9 All..... ———
Unnamed Coulee.......... 1. 2,000.00........ 50.00........
Lone Tree Creek............ e 2,800.00........ 70.00........
Middle Fork Lone
Tree Creek.............. B s Al -
Unnamed Coulee... 1..... Al ... e
Unnamed Coulee... 1...... All..... S
Unnamed Coulee... 1..... Al —--
Unnamed
Coulee.........o V.| I ——-
Unnamed Coulee... All..... ---
Unnamed Coulee... AL . [ ——
Unnamed
Coulee.............. V8 ) e e
Unnamed
Coulee. L Al ———
North Fork Lone
Tree Creek.............. " gl gle 2,200.00........ 55.00........
Unnamed Coulee... 1. B —.
Unnamed Coulee... 3. Al ... -
Unnamed Coulee... 1..... All ... -
Unnamed
Coulee._............ 1oice 2,000.00........ 50.00.....
South Fork Lone
Tree Creek.............. 8. AN —
Unnamed Coulee... 1. All.... —
Unnamed
Coulee.............. . P All..... o
Unnamed Coulee... 2. Al — e
Unnamed
Coulee.............. 2 L All.... ————
Unnamed Coulee... 1. All... R
Unnamed
Coulee..... | (e | Fi
Unnamed
Coulee........... j D, ANl e
Unnamed
Coulee........... o All.. s
Unnamed
Coulee...... ¢ L S AR ————renn



WATER RIGHT DATA — VALLEY COUNTY
APPROPRIATIONS AND DECREES BY STREAMS

APPROPRIATIONS
(Filing Of Records) DECREED RIGHTS
No. of Miner's Cu. Ft. Case No. of Miner's Cu.Ft.
STREAM Filings Inches Per Sec. No. Decrees Inches Per Sec.
Unnamed Coulee... 1....... All..... ————
Unnamed Coulee... 1.._... AN ——
Unnamed
Coulee. 1 All....... ——
Unnamed Coulee... 1...... All..... ————————
Unnamed Coulee... 1..... Al —
Unnamed Coulee... 1........ Al ——————
Unnamed Coulee....... s 6,800.00........ 170.00.
Unnamed Coulee... 1 Al .. —ecsans
Unnamed Coulee...... 1. 2,000.00........ 50.00........
Unnamed Coulee....... 0. | SO '+ S
Unnamed Coulee... 1. All....... ———
Dead Horse Coulee.... 1..... 4,400.00........ 110.00........
Unnamed Coulee....... l..... 7,200.00........ 180.00........
Unnamed Coulee....... 1. 2,000.00........ 50.00........
Second North Fork
Lone Tree Creek... 4. All..... S
Unnamed Coulee... 1. All...... e
Unnamed Coulee... 1. 2,000.00........ 50.00........
Unnamed Coulee... 1 All... ———
ed
: BN 7 ) — e
1 2,000.00........ 50.00........
Unnamed Coulee....... 1 All..... ——eene
Total Lone Tree Creek and
Tributaries...........ccoooeoeeeceecnee ) 33.400.00........ 835.00
Unnamed Coulee........... s Al —————
Unnamed Coulee........... 1. All...... e
Unnamed Coulee....... : B Al ... ———
Bomber Creek " [ e
Unnamed Coulee....... ; (. BL..... ——
Pearson Coulee.............. 1 F. 1 —
Unnamed Coulee....... : —aee -
Unnamed Coulee....... | irsarime All...... —
Unnamed Coulee....... e All —e
Unnamed Coulee....... 1 e All.... -
Unnamed Coulee........... 0.... ... o
Unnamed Coulee....... S 2,000.00. 50.00........
Unnamed Coulee........... G2 2,000.00. 50.00........
Unnamed Coulee........... L e e | NN ——
Unnamed Coulee........... ) ol All....... e
O 0K i s sl 172,080.00........ 4,302.00........
Unnamed Coulee....... | I Al ————
Unnamed Coulee....... : Sl AL s
Unnamed Coulee....... 2..... 2,000.00........ 50.00........
Unnamed Coulee........... 1. All..... -
Unnamed Coulee........... ! Lol e 0........
Unnamed Coulee....... j L - 7.0 3 kel ————————
Unnamed Coulee... 1..... Al e
Mud (Muddy) Creek..... 3....... 2,500.00........ 82.50........
Wilderness Coulee..... 05 D | FEA
Unnamed Coulee... 1. 2,000.00........ 50.00.....
Unnamed Coulee....... 1..... Al —
Little Beaver (Beaver)
ree 720.00........ 18.00.
Unnamed Coulee....... 1 SR, | WS ...
Unnamed Coulee... 1. All...... —
Unnamed Coulee....... . A All...... —-



WATER RIGHT DATA — VALLEY COUNTY
APPROPRIATIONS AND DECREES BY STREAMS

APPROPRIATIONS
(Filing Of Records) DECREED RIGHTS
No. of Miner's Cu. Fi. Case No. of Miner's Cu. Ft.
STREAM Filings Inches Per Sec. No. Decrees Inches Per Sec.
North Fork Little
Beaver Creek.........
Unnamed Coulee...
Unnamed Coulee...
Unnamed Coulee.......
Unnamed Coulee...
Unnamed Coulee...
Unnamed Coulee.......
Unnamed Coulee...
Unnamed Coulee.......
Unnamed Coulee...
South Fork Little
Beaver Creek.......... | LN e
Unnamed Coulee... 1..... 2,000.00........ 50.00........
Unnamed Coulee... 1..... 2,000.00........ B0.00........
Unnained Cotlee..... T T e —ene
Miller Coulee.............. - Y 6,560.00........ 164.00........
Unnamed Coulee... 0....... = Oass
Unnam
Coulee.............. 0. iheto 0....
Unnamed
Coulee.......... ) All... -
Unnamed Coulee... 1. 0 ) I ————
Unnamed Coulee....... s R All. e —
Unnamed Coulee....... s 2,000.00........ 50.00........
Unnamed Coulee... 1. 2,000.00........ 50.00.......
Unnamed Coulee....... ) 2,000.00........ 50.00........
Unnamed Coulee....... e 6,400.00 160.00......
Unnamed Coulee... 1..... 2,000.00........ §0.00......
Unnamed Coulee....... 1. 2,000.00........ 50.00........
Unnamed Coulee....... : Do 2,000.00. $0.00........
Unnamed Coulee....... 1..... = Al —————
Total Little Bea.ver Creal:
and Tributaries... R - 1 36,280.00 907.00........
Coyote Creek.................. B 7,680.00........
Unnamed Coulee....... O - T RN
Unnamed Coulee... 1. 2,000.00........
Unnamed Coulee....... 0. S R
Unnamed Coulee... 1..... 2,000.00........
Sage Hen Creek......... i 22,400.00.......
East Fork Sage
Hen Creek........... 1. 2,000.00.
Unnamed Coulee... 1. 4,400.00.
Unnamed Coulee... 1..... Al
Unnamed
Coulee.............. Biems e e AR
Unnamed Coulee....... 1. 2,000.00........
Unnamed Coulee........... ! LGS All....
Unnamed Coulee....... ; Lege 2,000.00........
MudCreek ... ... ; [ All......
Unnamed Coulee....... (1 T, SRR | e
Unnamed Coulee... 1. 2,000.00........
Unnamed Coulee....... e All..
Unnamed Coulee... 1........ 4,000.00........
Unnamed Coulee... 2..... All....
Unnamed
Coulee.............. s e Al —
Unnamed Coulee... 0._..... 0= 0.



WATER RIGHT DATA — VALLEY COUNTY
APPROPRIATIONS AND DECREES BY STREAMS

APPROPRIATIONS
(Filing Of Records) DECREED RIGHTS
No. of Miner's Cu.Ft. Case No.of Miner's Cu.Ft.
STREAM Filings Inches Per Sec. No. Decrees Inches Per Sec.
Unnamed
Cotle e L A iy
School Section Coulee.. 1..... 80.00...... 200
Unnamed Coulee........... 1. Al .. P
Unnamed Coulee........... v SR All..... —e.
Butte Coulee 1 320.00........ S00=0.
Cottonwood Coulee....... LS 200.00........ 5.00........
Long Coulee 1 320.00........ 8.00........
Hosford Coulee.............. | b e All..... e
Total Willow Creek and
Toibatarins. .. i 189........ 458,846.00........ 11,471.15........
Lenz's Coulee...................... [ 400.00. 10.00........
Burlr.o Coulee and
............................... ; [ 400.00........ 10.00.
Dog (DOQY} (Doga) Creek 4 11,000.00........ 275.00........
g LiBKB....ov i esarrassonens v R 3,600.00 90.00........
Peterman Cou.lee .......... i 600.00........ 15.00........
Whaﬂey (Sprmg) Coulee. 3. 900.00........ 22.50........
...................... 1 400.00........ 10.00........
Buch Coulee .................. 1 51, 640.00..... 16.00.
Unnamed Coulee... y JEE 200.00........ 5.00........
Whatley (Keller)
Springs..... - Al
Frenchman (Lu:deke)
Coulee. 2 836.00........ 20.90........
School Section (Spring)
Coulee........c.coooooeeeeeeneee 600.00........ 15.00......
Sterback Coulee........... CT ] 400.00........ X O
Nashua Springs.......... b 480.00........ 12.00........
Lenz’'s Coulee 1 600.00........ 15.00........
Road Coulee 1 800.00........ 20.00........
Porcupine Creek............... s 82,016.00........ 2,050.40........
Middle Fork
Porcupine Creek........ || S | N ..
Unnamed Coulees...... : | 1,800.00........ 45.00........
Snow Coulee (West
Fork Snow
Conlee) oo B 13,000.00........ 325.00........
Unnamed Coulee... 1. 1 200 00....... 30.00........
North Fork Snow
(Bog) Coulee....... | ICT. 200.00........ 5.00.......
East Fork Snow
Conlees o s B 48,200.00........ 1,205.00
Springs.. ...  Pomedes 400.00........ 0.00.
Unnam
Coulee.............. | O 0....... | N
Well and Bog.. 1.... 50.00........ : 4, T
West Fork Porcupine
Creek...... 0 0.5 0.
Unnamed Coulee....... ] LSS Al ...
Unnamed Coulee....... | - '+ .
Unnamed Coulee... 1...... All......
Dry Fork 1 600.00........
Drg Run Coulee.. 28883 ........
No Name Couls 800.00........
East Fork Porcupine
Creek : [ 200.00........




WATER RIGHT DATA — VALLEY COUNTY
APPROPRIATIONS AND DECREES BY STREAMS

APPROPRIATIONS
(Filing Of Records) DECREED RIGHTS
No. of Miner’s Cu. Fit. Case No. of Miner's Cu.Ft.
STREAM Filings Inches Per Sec. No. Decrees Inches Per Sec.
Unnamed Coulee........... j I All....: —————
Unnamed Coulee........... 1 L AL ——
Unnamed Coulee........... 3 [ ANl ——
Unnamed Coulee....... L All....... ————
Chokecherry Coulee..... b I 200.00........ 5.00........
Total Porcupine Creek and
Tributaries gy 149,466.00........ 3,736.65........
E. S. Coulee 3 1,040.00........ 26.00........
Total Milk River and
Tributaries 840.. 2,870,046.00........ 71.251.15....... g 20,005.00........ 500.13
Little Porcupine Creek. 60,400.00........
Charley Creek....... K
Kintyre Creek....... : 0.
Unnamed Coulee....... 22.00
Waste Water... AllL
Wolf Creek
West Fork Wolf Creek..... 2,000.00
Thiessen Coulee............. ? e -
Poplar River........................... [ 15 1
West Fork Poplar River.. 0........ | L.
Spring Coulee 0 0 ......
Unnamed Coulee....... ) 33.00........
Roanwood Coulee.......... e o ORI
Hamilton Coulee........ B 400.00........
Spring Brook Coulee.... 1. 480.00........
Cottonwood Creek......... 2. . 600.00........
Grand Total Missouri River
and Tributaries.... ... 953.. 20,057.650.00........ 501,441.24.. . Aol 20,005.00........ 500.13
GRAND TOTAL FOR
VALLEY COUNTY.................. 953...... 20,057,650.00........ 501,441.24.. . 8 20,005.00........ 500.13
DRAINAGES IN VALLEY COUNTY NOT LOCATED
No. of Miner's Cu. Ft.
STREAM Filings Inches Per Sec.
Lone Tree Coulee ... oeeeeeeeernannes e e 600.00 15.00
Norweiéian e Y s 500.00 12.50
Sheep Camp Coulee 1 1,000.00 25.00
Sheep Shed Coulee g L e OO0 i 100.00
Willow Creek . | TOOOD0  o. oicisrnrecornnty 25.00
Prentice Lake 1 200.00 .. 5.00
TOTALS ... B e 7.300.00 ... . 182.50

—7]—
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