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tement, all @5 féﬁ%?%ﬁ‘% are zz@sf@ﬁgé to be haneficial
uses, and all a?ﬁ& 3”{%5{2? d subjects,
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ncluding drainage and reclamation.”

gy

Having completed the study necessary to formulate and implement an integrated, coordi-
nated water resources program, the Boord proposes to adopt o program for the Oregon
portion of the Grande Ronde River and Imnoha River Droinoge Bosins. This program will

n
fulfill the requirements of ORS 536. 300(2) which states:

"Based upon said sfudies and ofter on opportunity to be heard has been given to
all other state agencies which may be mﬁﬁ%fg’s%éﬁ the boord shall progressively
formulate an integrated, coordinated program for the use and control of all the
water resources of this stote and issue statemenis thereof,”

The program will é& based on the standords outlined in ORS 536. 310 and the data ob-

tained in the basin investigation. summary of basic data and factors examined in the
study are contained in the report.

in the files of the Boeord in Solem

o>

%?@5 ed information is available for examination
regon.

@

Data for study and evaluotion were mode available through f:?}’ physical Field octivity,
(2) review of available r&%;}ﬁ’“?s and data, (3)extensive per sonal ¢ f}?{;cﬁ, (4) formal
hearings on the basin’s water needs and problems {ia Grande, April 22, 1958 and Enter-
prise, December 11, 1958}, and (5) submission of data

local, state, and Federal agencies and other groups.

to the Board, af its request, by
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GENERAL CONCIUSIONS

There is enough water on an average annual yield bosis from surface runoff (1.2
to 4. | million acre-feet) to supply all needs; existing and contemplated, with the
exception of the use of water fo dilute mojor unireated waste product discharges.

Although total basin yields are adequate in average years with the exception of
the use of water to dilute mojor untreated wasie product discharges, seasenal and
geographic maldisiribution of supplies will result in water supply shortages for con.
templated needs, consumptive and nonconsumplive, if reliance Is placed on existing
patterns of streamflow.

Ground water supplies exist in cerlain portions of the Grande Ronde system but the
amounts available for sustained use are not known.,

There is enough woter on o criticol year basis, assuming o greaily increased degree
of water development and conirol, fo meel existing and contemplated consumptive
needs but not encugh fo meet optimum levels for nonconsumptive purposes,

On individual sftreams within the Grande Ronde system, depletion potentials in the
form of existing water rights exceed the supply capabilities during low flow periods.

Important streams and stream segments in the sysiem do not have sufficient flow in
periods of low, but nof critical, Flow lo sustain desirable minimum levels for the
nonconsumpliive public uses of fish life ond recreciion,

The expansion of indusiricl uses will, in port, depend on the development of stable
water supplies from surface runoff and/or ground waler potentials.

Pofentials for industrial use of water are Important to the economy of the basin but
foreseeable needs are not large quantifatively in comparison with potential irri-
gation, Fish life, and recreation possibilities,

Maior problems of municipal use of water are currently problems of physical Faciiities
rather than baosic supply.

Potential for agricultural development lies primarily in o change to more extensive
irrigation, Supplies could be developed from surfoce runoff by storage.  In some
areas, potential for the development of ground waoler resources exist but the costs
of this type of development are not as well defined as the use of surface water
storoge,

The basin hos physical potential for the development of hyvdroeleciric power but
physiographic, hydrologic, and econcmic foctors exclude possibilities of major
hydroeleciric development in the foreseeable fulure.
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13.

14,

15.

16.

17.

18.

19.

20,
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22,

23,

GENERAL CONCLUSIONS

Some hydroelectric development might be of slightly better than marginal feasi-
bility in connection with multi-purpose projects,

Certain major streams, or major sections of these streams, ond numerous minor
streams and creeks are by the nature of their physiography, location, land owner-
ship, or economic potential, available only for limited water uses.

Major foreseeable quantitative needs for water will be for irrigation, fish iife,
and recreation,

Full development of the fisheries potentials of the basin cannot be realized with-
out the improvement of low flow conditions in many streams of the basin. Control
of excessively high flows would also aid in the protection of the fishery resources.

Material improvement in minimum and low streamflows cannot be achieved with-
out the development of surface water storage.

Development of storage reservoirs, at some locations, would have adverse effects
on existing spawning areas for anadromous fish.

The improvement of low flows for fish life, recreation, and poilution abatement
would bring benefits to the state and the basin but the relationships between cost
and benefits accruing to desirable base flow Improvement are not well established.

The Grande Ronde and Imnaha River systems have, jointly, many lakes and a few
reservoirs but their aggregate surface orea is small, less than 3, 000 acres.

The basin has great potentlal for recreation use of water but the variety of water-
based recreational use is limited. The recreation activities of boating, swimming,
skin diving, and water skiing will be resiricted by the nature of the streams of the
system and the relatively small lake and reservoir surface area in the system.

Large areas in the Grande Ronde and Wallowa Vaiieys have drainage problems due
to a high water table aggravated by seepage from over-irrigation,

A large section of the High Wallowas is subject fo o severe wafer erosion problem,
Much of this is within the boundaries of the Eagle Cap Wilderness Area.

Poliution abatement problems in the basin are an aggregate of small difficulties
that have an undesirabie cumulative effect during periods of low flow in particular,
An improvement in minimum flows would help to alleviate that portion of the
problem that cannot be corrected with waste treatment facilities.
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29,

30.

GENERAL CONCLUSIONS

Establishment of restrictions on further appropriations would prevent an increase

in depletion potential on some streoms in the system. This would aid in main-
taining higher minimum flow where streams are not now appropriated beyond their
natural capacity at low flow periods. For streams seasonally overappropriated,
such actions would have limited practical effect until additional flows become
available from storage or from future upstream developments.

An essential requirement in the determination of the most complete program of use
and control of the waters of the Grande Ronde and Imnaha Rivers is the develop-
ment of criteria that will establish the levels of desirable base flows for fish life,
wildlife, recreation, and poliution abatement. These criteria have not been made
available to the board.

xvii






GRANDE RONDE RIVER BASIN STUDY

CHAPTER | THE BASIN

LOCATION AND SIZE

The Basin under study lies in the northeast corner of the State of Oregon with a small
portion in the southeast corner of the State of Washington,

The Grande Ronde Basin, for purposes of this report, includes the land drained by the
Imnaha River and its tributaries and also Snoke River drainage in Oregon lying between
the Imnaha and Snake Rivers along with the drainage basin proper of the Grande Ronde
River.

Containing 5, 265 square miles, the Basin includes nearly ali of Wallowa County, a
large part of Union County and small portions of Umatilla and Baker Counties, all in
Oregon; and small segments of Asotin, Garfield, and Columbia Counties in Washington,
Areas of counties lying within the Grande Ronde Basin are listed in Table 1 along with
1960 preliminary population figures. The drainage area of the Grande Ronde River
itself is approximately 3, 950 square miies,

TABLE 1

AREA AND POPULATION BY COUNTY
WITHIN THE GRANDE RONDE RIVER BASIN

AREA

COUNTY STATE Square Miles Acres POPULATION
Wallowa Oregon 3,113 1,992,320 7,036
Union Oregon 1,745 1,116, 800 16,700
Umatilla Oregon 50 32,000 50
Baker Oregon 8 5,120 0
Total in Oregon 4,916 3, 146, 240 23,786
Asotin Washington 186 119,040 400
Columbia Washington 110 70, 400 50
Garfield Washington 53 33, 920 60
Total in Washington 349 223, 360 510"
TOTAL IN BASIN 5,265 3, 369, 600 24,296

* Estimated values based on preliminary 1960 census figures
** Based on 1950 figures
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The geologic history of the Basin starts with the Permian ondesitic flows and marine
sediments, some fossiliferous, that covered the region loter to become the northeastern
part of the Wallowa Mountains. During Triassic times the land agoin subsided and wos
covered by marine waters that deposited the limey sediments later to become the vast
limestone and marble beds now exposed olong loke and Hurricane Creeks, ond the
Lostine, Imnoha, and Snoke Rivers,

As uplift and folding increased in late Crefaceous times, the earth’s crust weakened to
the extent that underlying mogmas forced their woy upward through the sediments to
form the Wallowa batholith, o large intrusive body of granitic rock making up the main
mass of the Wallowa Mountains., The metollic ore bodies throughout the Wallowas
were emplaced during the last stages of this infrusion. Contemporaneously with the
intrusion, the Wallowa and Blue Mountains were born. With the uplifting of the moun-
tains, a period of great erosion took place during the early Tertiary Period. This is
strikingly shown by the accordant ridge tops of the Wallowa Mountains, Much of the
remainder of the Basin was reduced to relatively low relief. Uplift probably renewed
and provided the weakened siructures through which the greai outpourings of basic lavas
called the Columbia River basalts issued during Miocene times, These flows, three or
four thousand or more feet thick, occurred approximately 20 to 25 million years ago.
Many of the interflow zones of these flows, often filled with permeable erosional de-
bris, are good aquifers for ground water,

The end of the Tertiary Period witnessed the upthrusting of the Wallowo region as a
great fault block or horst about 50 miles long by 15 to 20 miles wide, the arching of
the Blue Mountain anticline, and the establishment of the present outlines of the Blue
and Wallowa Mountains. The Pleistocene epoch brought about further arching of the
Blue Mountain anticline, great faulting thaot produced the sfeep northern slopes of the
Waliowa Mountains, the down-dropped block or graben that formed the Grande Ronde
and Elgin VYalleys, and the glociation of much of the Wallowa Mountains. Wallowa Lake
and many others in the region are glacier-formed, Starting in the Pleistocene and con-
tinving to the present, the Basin hos undergone erosion with the deposition of great
quantities of alluvium in the vaileys. The more permecbie now forms good ground
water aquifers,

TOPOGRAPHY

The Basin is characterized by rugged mountains in the headwater areas which give way
to the valleys of the Grande Ronde and Wallowa Rivers, The lower reaches flow through
precipitous canyons, isolated ploteaus, and semi-wilderness areas.




THE BASIN

Peaks in the Wallowa Mountains approach 10, 000 feet in elevation and the Blue Moun.
tains reach to about 7,700 feet., Many prominent pecks and mountains also of substantial
elevation are located on the divides separcting the major wotersheds within the Baosin.
More than one-half of the Basin can be classified as mountainous. The balance is made
up of the Wallowa and Grande Ronde Valleys, smail shoestring vaileys, and the elevated
plateaus of the Basin,

The Grande Ronde Valley lies at o relatively high elevation, generally between the
2,600 and 2, 700-foot contours. The Wallowa Valley, the next largest generally flat
area in the Basin, ranges from 2, 800 to approximately 4, 300 feet in elevation. Many
plateaus in the downstream reaches of the Basin are found at elevations above 4, 000 feet,

CLIMATE

Annual precipitation averages about 18 inches in the Grande Ronde Valley but is variable
over the valley. The isohyetal map, Figure 3, indicates variations from 14 to 24 inches,
Figure 3 shows average annual precipitation for the Basin based upon the 50-year period
1896-1945, This is a generalized plot indicating the relative annual precipitation pattern
for the Basin. The distribution of precipitation in the Basin by months for selected sta-
tions is shown in Table 2.

Temperatures in the Grande Ronde Valley are relatively high in the late spring and
summer and occur together with long, cloud-free periods, giving conditions favorable
for growing high quality crops. These conditions provide an average frost-free period
of about 160 days each year at la Grande and somewhat less at Union,

In the Wallowa Valley, lower temperatures result in a shorter growing season, about
130 days annually in the Joseph area, and the occurrence of frost is a possibility at any
time during the growing season.

Winter snowfalls have reached 40 inches in the La Grande area but snow rarely remains
on the ground more than a week or ten days at a time. In the Wallowa Valley, snow-

fall ranges up to 66 inches, depending on elevation, and many feel of snowpack accum.
vlates in the adjacent mountains. A portion usually remains the year round,

Climatological data for the Grande Ronde Basin are largely limited io the lower basin
elevations. Information for mountainous areas is very sparse.

POPULATIO

Table 3 lists the 1960 preliminary population for incorporated cities as given by the




TABLE 2

MEAN MONTHLY AND ANNUAL PRECIPITATION

STATION JAN FEB MAR | APR MAY | JUNE JULY | AUG SEPT | OCT NQOV | DEC ANNUAL

Cove
Mean 2,181 1.91 2.25 | 2,32 2.39 | 2,38 .55 .76 1.40 | 2.05 2.55 | 2.53 23,27
Years 43 43 42 43 43 43 43 43 43 42 43 42

Elgin ;
Mean 2,50 2.76 2,21 1.53 1.93 | 1.85 .55 61 1.05 | 2,19 2,99 | 3.18 23.35
Years 17 17 18 i7 21 20 21 20 22 22 21 19

Gumboot
Mean 4,111 2.69 2.30 | 2.65 2.70 | 1.96 .80 .55 1.30 1 1.80 3,01 | 2,97 26,94
Years 12 12 12 12 12 12 12 12 12 12 12 13

la Grande
Mean 2.01 1.92 2,01 1.77 1. 1% .57 .62 1.10 | 1.58 2,18 | 2,22 19. 66
Years 70 70 70 70 71 72 72 71 70 71 3% 71

Starkey
Mean .54 | 1.52 1.27 | 1,57 2.05 | 1.88 .93 .75 1,19 1 1.43 1.86 | 1.55 17.54
Years 27 26 27 26 25 28 28 27 27 26 26 26

Union
Mean .08 1.00 1.24 | 1.39 1.64 | 1.68 .48 .58 .88 1 1,19 .19 | 1.21 13.56
Years 48 48 48 48 48 48 48 48 48 48 49 49

Wallowa
Mean 1.74 1 1.55 1.51 1.42 1.74 | 1.77 .63 .65 1,12 | 1,52 2.00 11.85 17.50
Years 55 55 57 57 56 56 55 57 57 57 56 54

Source: U, S. Weather Bureau
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TABLE 3

1960 POPULATIONS

GROUP* ary POPULATION

Lo Grande 8,997

Enterprise 1,916

Union 1,457

Elgin i,310

Wallowa 980

A Joseph 78]
Cove 309

Lostine 239

Island City 158

Imbler 135

Summerville 76

May Park 837

Flora 76

Telocaset 76

Minam 75

Perry 75

Troy 50

Alicel 40

B Maxville 35
Hilgard 30

Starkey 30

Kamela 29

Imnaha 23

Lookingglass 20

Hot Lake 10

Rondowa 2

Union Junction 2

C Other 6,528
TOTAL - GRANDE RONDE BASIN 24,296
* Group A - Incorporated cities; preliminary population figures - Bureau of

Census - 1960
B - Unincorporated towns; population estimated from latest available
information - 1950
C . Estimated rural population in addition to groups A and B







TABLE 4

FEDERAL, STATE, AND PUBLIC LANDS

FOREST PUBLIC STATE
SUB-.BASINS TOTAL SERVICE & DOMAIN LAND
AND MAJOR AREA BIM AREA AREA BOARD
TRIBUTARIES Sq. % of | Sqg. % of Sq. | % of
Sq. Mi. Mi, Total | Mi. Total | Mi, | Total
UPPER GRANDE RONDE 680 474 69,7 i.5 0,2 0.9 0.1
MIDDLE GRANDE RONDE 385 21 23.6 2,1 0.5 0.5 0,1
Catherine Creek 335 96 28,7 3.0 0.9 0.1 0.0
Total sub-basin 2 720 187 26,0 5,1 0.7 0.6 0.1
LOWER GRANDE RONDE 898 332 37,0 2.4 1.1 1.3 0.1
Joseph Creek 555 287 51,7 7.7 1.4 2.1 0.4
Wenaha River 293 286 97.6 0.3 0.1 0.0 0.0
Snake River Tributaries 2?1 66 72.5 2.4 2.7 0,8 0.9
Total sub-basin 3 1,837 971 52,9 | 19.8 I 4,2 0.2
WALLOWA 696 239 34,3 1.8 0.3 0.3 0.0
Minam River 232 208 89.7 0.0 0.0 0.0 0.0
Total sub-basin 4 928 447 48,2 i.8 0,2 0.3 0.0
IMNAHA 532 506 95. 1 1.4 0.3 0.2 0.0
Big & Little Sheep Creeks 344 177 51.5 3.5 1.0 0.1 0.0
Snake River Tributaries 224 222 99. 1 1.8 0.8 0.2 0.1
Total sub-basin 5 1,100 905 82.3 6.7 0.6 0.5 0.0
In Oregon 4,916 sq. mi.
In Washington 349 sq. mi.
TOTAL . GRANDE RONDE
BASIN 5,265 2,984 56,7 |34.9 0,7 6.5 0,1

Source: U. S. Forest Service, Oregon State Land Board, Buredu of Land Management,
and U, S. Geological Survey




THE BASIN

The main line of the Oregon-Washington Railroad and Navigation Company, part of
the Union Pacific system, passes through the Grande Ronde Valley and a branch line
provides connections between La Grande and Joseph. Regular air service connects La
Grande with Pendleton and Baker,

Upland areas used as range land for livestock have a fair network of gravel and dirt
roads, some of which are passable in dry weather only, Sections of the Wallowa
Mountains in the south and the Blue Mountains in the north are served only by trails
and large areas clong the Snake River, Joseph Creek, Wenaha River and Lookingglass
Creek are without roads.

UB-BASI

Because of differences in physical characteristics, level of economic development, and
needs and uses of water between areas, the study was made by sub-basins. The five
sub-basin divisions, Upper, Middle and Lower Grande Ronde, Wallowa, and Imnaha,
are outlined in the stream system map of Figure 1. Chapter VY is devoted to a detailed
inventory of each sub-basin.
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CHAPTER 1] WATER

THE GENERAL ECONOMY

Agriculture and timber production are major economic activities in the Basin.
activities include mining, wholesale and retail trade, and service industries.

AND THE BASIN ECONOMY

Other
A con-

tribution is made to the economy of the Basin by recreational activities but the values

cannot be definitely determined.

Some measure of the relative importance of various activities, excluding agriculture,

can be obtained from "Oregon Employment and Payrolls in Covered Industries” published

by the State Department of Employment.
were as listed in the following table:

In 1959, payrolls for various classifications

TABLE 5

1959 PAYROILS FOR SELECTED ACTIVITIES
GRANDE RONDE BASIN - UNION AND WALLOWA COUNTIES

Contract Construction $1,239, 157
Manufacturing 7,849,635
Transportation, Communications, and

Public Utilities 785, 644
Wholesale and Retail Trade 3,443,913
Finance, Insurance, and Real Estate 381, 231
Services 636, 006
Government 2,393,083

Of the nearly 7.9 million dollars attributed to manufacturing, approximately 7.3 mil-
lion is accounted for by lumber and wood products, The $7,279, 854 accredited to
fumber and wood products represents approximately 90 percent of the reported manu-
facturing payrolls.

Agriculture

Agriculture, which was initiated in the Grande Ronde Valley about 1862, continues to
be the principal economic activity in the Basin. Commencing with the grazing of live-
stock in the Grande Ronde Valiey by the early settlers, the octivities expanded to in-
clude production of small grains, potatoes, vegetables, and fruit. At present, there are
two main areas of agriculture in the Basin; the Grande Ronde Valley and the Wallowa




WATER AND THE BASIN ECONOMY

Valley. Since the boundaries of the combined area of Union and Wallowa Counties
closely follow the boundaries of the Basin, statistics published for these fwo counties
are generally representative of activities within the Basin,

Table 6 gives agricultural land use and livestock data for Union and Wallowa Counties
based on the Census of Agriculture for the year 1954. Total land in farms in the two
counties exceeds 1, 300, 000 acres and is nearly 40 percent of the combined land areas
of the two counties, The greater part of the land, about |, 000, 000 acres, is used for
pasture with cropland accounting for the remaining 200, 000 acres. in 1954 there were
over 90, 000 head of cottle in the two counties and over 40, 000 sheep. The value of
all farm products sold amounied to over $14, 000, 000 and represented four percent of
agricultural products sold in the state. Value of crops sold amounted to 50 percent of
all farm products while livestock and livestock products amounted to 47 percent,

TABLE 6

AGRICULTURAL LAND USE AND LIVESTOCK DATA BY COUNTIES

1954
UNION WALLOWA TOTAL

Approximate land area acres 1,300,480 | 2,033,920 3,334,400
land in farms acres 575, 301 747,574 1,322,875
Cropland acres 179, 297 i21,950 301,247
Land pastured acres 378, 855 626,771 1,005,626
Woodland acres 183, 690 183, 050 366, 740
Irrigated land acres 31,137 43, 860 74,997
Cattle and colves number 41,097 51,714 92,811
Horses and mules number I,594 2,129 3,723
Hogs number 6,234 8,533 14,767
Sheep and lambs number 13,770 26,540 40,310
Value of crops sold . dollars 5,164,569 | 1,877,164 7,041,735
Value of livestock ond

livestock products dollars | 2,834,324 | 3,799,655 6,633,979
Value of forest products

sold dollars 224,038 216,090 440, 128
All farm products sold dollars 8,222,931 5,892,911 id, 115,842

Source: Census of Agriculture
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Figure 4 shows the total value of farm products sold for Union and Wallowa Counties
for years where comparable data exists. Generally the trend in values is upwards,
Ranging from two to eight million dollars for Union County and from two to six mil-
lion dollars for Wallowa County from 1940 to 1954, Comparison of individual break-

downs between categories is not readily available because of differences in reporting
techniques.

Figures published for Union County are representative of the Grande Ronde Valiey
while those for Wallowa County closely represent the Wallowa Valley. Table 6 indi-
cates that Union County has a larger area of cropland than Wallowa County while
Wallowa County has the greater production in livestock, For the combined counties,
however, crops and livestock are of equal significance to the Basin agricultural economy.
Union County agricultural income for 1958 was $11% million of which $3% million was

from livestock and the remainder from crops. Comparable figures are not available for
Wallowa County for 1958,

irrigation plays an important role in the agricultural activities of the Basin, Table 7

shows the use of irrigated land in the two counties for 1954, About 800 farms, repre-
senting nearly half the total number in the two counties, use irrigation in all or part of

TABLE 7

IRRIGATED LAND USE BY COUNTIES

1954
UNION WALLOWA TOTAL
Irrigated farms number 324 481 805
Proportion of all farms percent 32,9 70. 1 48,1
Farms with all harvested
crops irrigated number 150 263 413
Irrigated cropland
harvested acres 23,311 29,843 53,154
rrigated pasture acres 7,826 14,017 21,843
land irrigated acres 3i,137 43, 860 74,997
Small grains harvested
from irrigated land acres 6,525 10,416 16,941
Hay harvested from
irrigated land acres 13,036 16,514 29,550

Source: (ensus of Agriculture
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WATER AND THE BASIN ECONOMY

their lands. About 400 farms use irrigation for all harvested crops. The 1954 Census

of Agriculture placed land in farms in the Basin af approximately 1,322, 875 acres with
five percent, or nearly 75,000 acres, classified os irrigated land, Of the total land
irrigated in Union and Wallowa Counties, about 70 percent is irrigated cropland and
the balance is irrigated pasture. County figures include lands outside the Grande Ronde
Basin. A portion of Union County covers land in the Powder River drainage. Hay
occupies the greatest acreage of irrigated cropland with small grains limited to a rela-
tively small area. Combined irrigated pasture and irrigated lands producing hay exceed
51,000 acres. Two-thirds of all irrigated lands in the two counties are, therefore, de-
voted to fodder. The total area in the Basin which is classed as irrigable land is

120, 000 acres as shown in Figure 5. lIrrigation development is shown in Figure 5C,

Figures 5A and 5B indicate the land estimated to be under irrigation for various years
dating from 1899 to 1959. Care is required in drawing conclusions from these data as
reporting and evaluation techniques have been modified from time to time.

Timber

Next to agriculture, the timber industry is the most important economic activity in the
Basin. About 1,900, 000 acres of land in Union and Wallowa Counties, constituting 58
percent of the combined land area of the two counties, is forest land. Excluding a small
area of productive timber in reserved land, about 80, 000 acres, nearly 86 percent
(1,656, 000 acres) of the total forest lands are classed as commercial available for and
capable of producing marketable timber,

Ponderosa pine is the predominant species in the area and the chief source of sawmill
timber. It is found growing from the "dry timberline" bordering the grass and sagebrush
areas to an elevation of about 5,500 feet, changing, according to the direction of the
slope, from pure stands to a mixture with other pines. Ponderosa covers an area of
about 590, 000 acres or about 60 percent of the commercial forest lands. At the higher
elevations, ponderosa gives way to white fir, lodgepole pine, western larch and other
species. Very little area is occupied by Douglas-fir, No hardwoods of commercial value
exist. Small quantities of Douglas-fir, western larch, and occasionally Engelmann spruce
are sawed.

There are no major water-using industries in the Basin based on timber processing.
Sawmills and remanufacture units of the type located in the Basin do not require much
water. Their needs are generally confined to log pond replenishment, washing, cold-
deck sprinkling, fire fighting, and boiler feed requirements. None of these are large
users of water,

Log production in Union and Wallowa Counties is given in Figure 6. Production in
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Union County increased from about 30 million board feet in 1945 to 110 million (120
million peak in 1957) in 1959 and for the same period, production in Wallowa County
increased from 35 million to 103 million (108 million peak in 1954) board feet,
Quantity of saw timber available at present approximates 2, 568, 000 cubic feet for
the two counties. In 1958 there were ten sawmills located in the Basin with employ-
ment varying from 10 to over 100 persons, In addition to the mills, there were more
than 40 logging operations in the Basin. Manufacture of furniture, doors, boxes and
other timber products is carried out in the Basin on a limited scale. Wood chips are
being shipped outside the Basin. Sustained yield figures for timber production in the
Basin are not available.

Recreation

The Grande Ronde Basin has important recreational facilities and is visited annually

by many vacationers, fishermen and hunters. The picturesque Wallowa Mountains

with their alpine scenery, the rugged canyon of the Snake River, and the Blue Moun-
tains are major scenic attractions. They receive much recreational use, A popular

state park is located at the head of 1, 600-acre Wallowa Lake where facilities exist

for water-based sports. Game fish, including salmon, steelhead, and trout, are found
in the waters of the Basin. The Basin is an important habitat for wildlife and is one

of the leading centers for big game hunting in the state. Rocky Mountain elk and mule
deer are hunted in the Wallowa and Blue Mountains, while the Wallowa and Grande
Ronde Valleys provide hunting for waterfowl.

Usage of its recreational facilities by visitors contributes to the economy of the Basin,
As an indication of this, income for 1957 from tourist use of boating facilities, hotels,
cabins, store and lodge at Wallowa Lake was in excess of $60, 000 and an additional
$140, 000 annual income is estimated for other camps, motels, etc. in Wallowa County.
Several communities in the Basin derive a large part of their income from the tourist
industry,

Minerals

The 1954 Census of Mineral Industries lists five mining operations in Union County
and three in Wallowa County. Operations in Union County consist of sand and gravel,
clay, and placer gold operations. Placer mining is limited to a few deposits on the
headwaters of the Grande Ronde River where operations are intermittent, due in large
part to the seasonal water supply. Mining in Wallowa County consists mainly of sand
and gravel, and limestone operations. The principal limestone quarry is located in
the Wallowa Mountains southwest of Enterprise at an elevation of nearly 6,000 feet,
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This quarry also produces a jet-black marble that is used for ornamental stone.

The vaiue of mineral production in Union County in 1958 was $448, 000 excluding gold.
The value of the gold is not known. The mineral production in Wallowa County for the
same year was $243,000. No information is available on the production costs in either
of these counties.

Limestone deposits occur in three large areas in the Wallowa Mountains, Much of the
rock is relatively pure and burns to a high-calcium lime, suitable for cement manufacture.
Multi-colored marbles, well-suited for building stone and other architectural uses, occur
locally with the limestones. With the exception of the Black Marble quarry southwest

of Enterprise, these limestone and marble deposits are generally so remote from transpor-
tation and markets that they have but little economic value at the present time.

The location of mineral deposits of economic significance in the Basin are shown in Fig-
ure 7,

THE ROLE OF WATER

General

The Grande Ronde River discharges, in an average year, about 2,415, 000 acre-feet of
water into the Snake River and the Imnaha about 400, 000 acre-feet. The beneficial
uses which are made of this water have an important influence on the economy of the
Basin.

The number and size of water rights in the Basin are suggestive of the important part
played by water, Figure 8 shows the general location of the point of diversion of each
water right in the Grande Ronde Basin. Table 8 is the numerical summation of con-
sumptive rights and total rights in the Grande Ronde system from the headwaters to the
mouth of the Grande Ronde. The plot shows that the 1,430 rights total nearly 3,200
cubic feet per second in the Basin and that consumptive rights amount to about 2, 400
cubic feet per second which represent a legal annual depletion potential of 473, 000
acre-feet,

Figure 9 is a theoretical representation of depletion potential which assumes all rights
being exercised simultaneously. From a practical viewpoint, this situation is seldom
experienced because of diversity of use. Thus depletion can be normally expected to
be less than indicated. In addition, adjudication or permit stipulations may provide
for regulating procedures that result in lower depletion level for a given number of
rights,
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The following sections separate these rights into the ten beneficial uses of water:
domestic, municipal, irrigation, power, industrial, mining, recreation, wildlife,
fish life, and pollution abatement; plus the related items drainage, reclamation,
and flood control,
TABLE 8
WATER RIGHTS SUMMARY™

GRANDE RONDE BASIN

USE TOTAL CFS
Domestic 11.8
Municipal 31.8

* lrrigation 2,197.1
Recreation 0.3
Industrial 194. 6
Power 553.5
Mining 181.8
Wildlife 0
Fish Life 39.8
Pollution Abatement 0

TOTAL 3,210,7

* As of January 1959

Domestic

Under domestic category is included such water from surface runoff and springs as are
used for household, stock, camp, and park requirements, excluding water supplied
from municipal systems. About 180 water rights exist in the Basin specifically for
domestic use. These rights total about 12 cubic feet per second which, if used con-
tinvously, is equivalent to a volume of 8, 760 acre-feet per year. In addition to
specific domestic rights, about 300 water rights for other uses include domestic usage
as well, All rights involving domestic usage therefore total about 480,
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Mu.. !

Adequate water supplies are essential for the establishment and growth of cities. Use

of municipal water is not restricted to purely domestic needs, Included in this category
is water for fire fighting, street cleaning, park use, commercial use, and in varying
amounts industrial requirements. Water quality is important from the public health as
well as industrial standpoint and treatment of surface supplies is almost always necessary.
High quality of available water helps to reduce cost of treatment with consequent bene-
fits to the consumers. Municipal water, therefore, governs the health and comfort of
the community and is a significant factor in the economic development through its appli-
cation in industry.

Municipal rights in the Basin total about 32 cubic feet per second, which, if used con-
tinuously, amount to about 29,400 acre-feet per year. The total of these rights is
relatively small, about one percent of total rights in the Basin.

tio

In common with other parts of the state, the Basin receives low rainfall during the summer
months, when agricultural water needs are greatest, This factor combined with the ex-
istence of irrigable land and water from streamflow, has resulted in the extensive use of
irrigation in the Basin. Agricultural statistics for 1954 reveal that five percent of all
irrigated land in the state is contained in the Grande Ronde Basin. lrrigation practice

has made possible use of land for pasture and hay production which would otherwise have
been of little economic value. Additional irrigable land and water are available for
future use. These lands, along with presently irrigated lands, are shown in Figure 5.

Irrigation is by far the major consumptive use of water in the Basin. The rights total
about 2, 200 cfs and constitute nearly 70 percent of all rights in the Basin.

It is inferesting to compare the 1954 U. S. Census of Agriculture figure of 74,997 acres
under irrigation with that represented in the 2, 164 cfs of rights held for irrigation in
the same year. This 2, 164 fs represents the righis to irrigate approximately 99, 000
acres. in the granting of water rights, adjudications and permits frequently include
restrictions on the volume of water that can be utilized in a given period, If they
could be continuously used throughout an irrigation period of five months, the rights
would represent 300, 000 acre-feet of water.

Powe

Present development of hydroelectric power in the Grande Ronde Basin is nominal,

29



WATER AND THE BASIN ECONOMY

Listed™ installed capacity for four plants, in 1957, was less than 2,500 KW, Since that
date one plant with an installed copacity of nearly 400 KW has become inactive,

Existing rights for the use of woter for power totaled 550 ofs in September 1959, Some
of these rights were inactive af that time,

i str

Industrial octivity in the Basin is limited to processing of local products., The greater
part Is devoted to lumber and timber products and occupies a significant position In the
economy of the area, Presen! indusiricl woter use is malnly for mill ponds and bollers.
Although these requiremenis ore small, only 195 ofs, they must be mef,

Mining

Economic mining deposits are generally lacking in the Basin and mining wofter needs are
therefore small, In the past, placer gold deposits were exfensively mined in the head-
waoters of the Gronde Ronde River and occasional mining is still done ot o greotly reduced
scale. The placer operations are dependent on lorge quantities of water, and as the
supply is seasonal, penstocks or dams were construcied along the streoms being worked.
The total mining water rights in the Basin of 181, 8 cubic feet per second, with the ex-
ception of one cubic foof per second allocated in the Imnoha sub-basin, are located in
this headwaters region of the Gronde Ronde River in the Upper Gronde Ronde sub-basin.
The use of water in these mining operotions is nonconsumptive and the water becomes
avallable for further use ot downstream locations. Although mining creates a temporary
pollution problem by rendering the streams furbid, the sediments eventually settle out.

Recreation

The economic volue that results from recreational activity inciudes revenue from water-
based sporis including boating, water skiing, swimming, ond of course fishing,

Within the Basin numerous establishments depend heavily on recreation seskers for a
good portion of their income. Motels, lodges, hotels, and comps are imporfant facilities
of this type.

Generally the economic aspects of recreation ore not easily identified. One llusirafion

* Hydroelectric Power Resources of the U, S,: Developed and Undeveloped - F. P, C. -
1957
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in the Basin is the lodge at Wallowa Loke, This facility, open three months each year,
grossed $15, 000 in 1957 on boating facilities, $35, 000 on the lodge and cabins, and
$10, 000 on the store operated in connection with them,

At Wallowa lake, the state operated park accommodoted 12,521 persons for overnight
camping.

Lakes and reservoirs in the Basin have o combined surface area of 4.5 square miles and
are listed in Table 9. Nearly 83 percent of this loke and reservoir area is within the
Wallowa sub-basin. Approximately 41 percent of the loke area of the Grande Ronde
Basin is contained in Wallowa loke, Areas of lakes and reservoirs are {temized by sub-
basins in Table 9. Estoblished recreational areos are shown in Figure 9A,

Wildlif

Wildlife plays a definite part in the economy of the Basin but methods for its precise
evaluation do not exist.

Of major value are the populations of big game In the Basin, In 1957 deer and elk
hunting attracted an estimated 12, 200 and 11, 000 hunters to Union and Wallowa
Counties; for all practical purposes this is identical with the Grande Ronde Basin, as
defined in this report. It is estimated that more than 8, 000 deer and nearly 2, 500
elk were killed. Special hunts attracted an additional 1, 100 hunters.

The expenditures of these individuals add to the sales of a variety of establishments
and contribute to the economy of the Basin. Game Commission figures estimating the
value of big game hunting to the Basin approximate $1, 000, 000 annually.

The activities of upland game hunters, numbers estimated at 2, 000 hunter days, also
contribute to area economy but estimates on o dollar-value basis are not available,

Commercial hunting provides income for some 70 licensed trappers who take pelts of
beaver, mink, muskrat, and other furbearers, whose valus is estimated ot neorly
$10, 000 annually. Because of reduction in habit due fo man's activities, potentials
in this octivity have been materially reduced.

While the contribution of wildlife and activities connected with it are not subject to
accurate economic analysis, the contributions to the welfare of the citizens of the Basin

is nonetheless real and important,

Past practices have not included the acquisition of water rights specificclly for wildlife
use,
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TABLE 9

AREA OF LAKES AND RESERVOIRS

NAME ACRES SQUARE MILES
UPPER GRANDE RONDE SUB.BASIN
Grande Ronde Lake &
Lo Grande Reservoir 50
TOTAL 56 .09

MIDDLE GRANDE RONDE SUB-BASIN

Beverage Reservoir 2
Spence Reservoir 7
Morgan Lake 90
Conley Lake (dry) 130
TOTAL 229 . 36

LOWER GRANDE RONDE SUB-BASIN

Langdon Lake 163
Roberts Lake i
Thomason Meadow Reservoir 5
TOTAL 169 .26
WALLOWA SUB-BASIN
Frazier loke 11
Little Frazier Lake 7
Prospect Lake i8
Glacier Lake 50
Blue Lake 16
Mirror lake 22
Moccasion lake 22
Douglas lake 32
Crescent lake 10
Craig Loke 2
lee ioke 18
Lilly Lake 2
FHorseshoe Loke 24
Unit Lake 9
Rozz loke i5
fce Lake 60
Sunshine lake I
Jewiit lake 3
Dollar lake 4
Aneroid Loke 45
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TABLE 9 (Continued)

AREA OF LAKES AND RESERVOIRS

NAME ACRES SQUARE MILES
WALLOWA SUB-BASIN (Continuved)
Roger Lake 7
Upper lake 5
Minam Lake 50
Pocket Lake 10
Tombstone Lake 22
Diamond lake 1
Cheval lake 8
Swamp Lake 10
Steamboat lake 45
Long Lake 45
Hazel Lake I
Green Loke 19
Maxwell Lake 22
John Henry Lake 12
Laverty Lakes 8
Hobo Llakes 8
Bear Lake 6
Chimney lake 21
Wood Lake 7
Little Storm Lake i2
Billy Jones loke 5
Echo Lake 7
Deadman Lake 7
= Frances Lake 52
% Legore Lake 3
‘ Wallowa Lake 1,600
TOTAL 2,374 3.71
IMNAHA SUB-BASIN
Soldier Lake 3
Lake Frances 7
Twin Lakes 20
Warm Lake 6
Bonny Lakes 8
Papoose Lake 3
Kinney lake 28
TOTAL 75 12
TOTAL GRANDE RONDE BASIN 2,903 4.54
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WATER AND THE BASIN ECONOMY

Fish Life

A variety of fishes utilize the Grande Ronde Basin. Anadromous species include the
spring chinook and silver salmon and the steelhead trout. Excellent stocks of blue-
back salmon once inhabited the Wallowa system but the anadromous run has long
since become extinct. Table 10 gives estimates of the average annual runs of anad-
romous species info the Grande Ronde and Imnaha river systems.

TABLE 10

ANADROMOUS FISH

ANNUAL RUN
SPECIE GRANDE RONDE SYSTEM IMNAHA SYSTEM
Spring chinook 20, 000 9,500
Fall chinook 1,500 500
Steelhead trout 22,500 6, 000
Silver salmon unknown unknown

SPRING CHINOOK SPAWNING DISTRIBUTION

PERCENT OF TOTAL
STREAM GRANDE RONDE SYSTEM IMNAHA SYSTEM
Wenaha River 20
Lookingglass Creek 15
Catherine Creek 15
Grande Ronde
above la Grande 5
Minam River 20
Lostine River 15
Wallowa River i
100
Imnaha River 95
Sheep Creek -}
100

Source: Values estimated by the Oregon Fish and Game Commissions
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WATER AND THE BASIN ECONOMY

Fisheries interests feel that undesirable practices, particularly mining activities,

gravel operations, and poor land practices in the Basin have had adverse effects on
fish production by harming spawning areas. The economic values cannot be adequately
identified in monetary terms.

The simplest method of disposal of pollutants and generally the most undesirable is
through discharge into rivers, Where the quantity of flow is insufficient for adequate
dilution or the nature of the pollutant will not lend itself to dilution, other methods
of control become necessary.

Flood Control

The Grande Ronde Valley, due to topography, is particularly susceptible to floods.
Land subject to inundation has been developed so flood damages are relatively high,
averaging $582, 000 annually. About 60, 000 acres are subject to flooding when the
flow of the Grande Ronde at La Grande and Catherine Creek at Union is at the level
of the 1894 flood.

Protection from floods will require a combination of channel improvement, levees, and
upstream storage. Reservoirs result in numerous other benefits to which values cannot
always be assigned and which would often become evident only after completion of pro-
jects,

The Wallowa sub-basin has no major flood control problems. Damages of limited amount
occur with a 10-year frequency flood and up to $40, 000 agricultural domage may occur
at a 60-year frequency level. Information on roads, bridges, industrial, and municipal
damage is not available at this flood level.

Drainage

High water table or standing water sometimes prevent the use of land for agricuitural
or building purposes. Such lands are usually located on alluvial deposits near rivers
and therefore have a high agricultural potential, Such adverse water conditions are
commonly caused by absence or inadequacy of natural drainage channels and are often
aggravated by floods and excessive application of irrigation water to adjacent land.
Besides rendering the land unfit for use, excess water will provide breeding places for
mosquitos, and other insects capable of transmitting disease, thereby creating health

hazards.

Areas in the Basin needing drainage are shown in the generalized plot of Figure 10
along with the flood plain and areas subjected to severe water erosion,
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CHAPTER 11 WATER PROBLEMS

QUANTITY
General

in studying the adequacy of surface water, possible diversion of water from the Grande
Ronde for use in adjacent basins is not taken into account,

Water resources in a specified area cun be described as adequate if they are capable of
satisfying the needs of beneficial uses at the present time and in the foreseeable future,
However, the relationship between the pattern of availability of the resource and the
pattern of the demand for it needs further clarification.

Location of water uses and needs foliow the development pattern which, in turn, is
governed by topography, soil conditions, climate, mineral deposits and other factors,
Seasonal character of water needs is controlled by growing seasons, fish spawning
seasons, ond climatological characteristics, Geographical ond seasonal distribution of
supply from streamflow may not coincide with that of demand. Maldistribution of sur-
face water, both with respect to location and time, con often be ameliorated by the use
of storage reservoirs, diversions and watershed manogement. Adequocy of the resource
implies that such measures can be taken, where necessary, ot feasible cost to the users,

Main areas of consumptive water use in mounfainous country are valleys which have
relatively large areas of fairly level land and favorable soil and climote conditions,
Streamflow supplying valley lands is derived from mountainous uplands, the conditions
of which have a bearing on patterns of flow, Aside from climatic conditions, seasonal
variations of flow, water quality and water temperature are governed by the charac-
teristics of the watershed above. Elevation, stream gradients, vegetative cover, geo-
logic structure, and orientation with respect to moisture-loden winds are some of the
factors effecting the yield of the watersheds sustaining streamflow in the valleys.

While wet season flows are generally high and impose certain limitations on use, dry
season flows are usually low and exercise an even greater resirictive foctor in water
limitation over water use, Since dry season flow is dependent on natural storage in
the upland areas, depth and distribution of snowpack is an importont characteristic of
a watershed,

Major areas of water use in the Basin are the Grande Ronde and Wallowa Valleys,
Part of the former utilizes streamflow derived from the Blue Mountains, and the rest
of the valley, together with the whole of Wallowa Valley, depends on flow from the
Wallowa Mountains, The chief difference between these two watersheds is that of
elevation. Higher elevations receive greater precipitation, and since the proportion
of snow fo rain increases with elevation, the amount of stored water in general in-
creases with elevation. The Wallowa Mountains, which are higher than the Blue
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Mountains, carry o greater snowpack ot the end of winter, Snow fields in the Wallowa
Mountains may last through the entire summer while those in the Blue Mountains are
usually exhausted relatively early so streams originating in the Blue Mountains depend
primarily on ground water during part of the dry season.

Sustained flows from the Wallowa Mountains are utilized in both vaileys and about 80
percent of all irrigation rights are based upon them. Unregulated streamflow has been
generally sufficienf to meet requirements in the Wallowa Valley but falls short of needs
in the Grande Ronde Valley, Spring and early summer flows often cause damage through
floods but, for the most part, cannot be utilized for beneficial purposes because of lack
of storage. If this runoff were stored in reservoirs for release during low flow periods,
water needs of the Basin could be met during most seasons.

g

The critical flow and yield conditions in the Basin are summarized for selected locations
in Tables 11 and 12, Gaging stations, which measure these conditions, are located as
shown in Figure 11.

Domestic

Domestic water needs are supplied by both streamflow and ground water. Ground water
is available in the alluvial deposits making up the rich agricultural lands and serves as
a relatively dependable domestic supply, in terms of quantity.

Municipal

Municipal water supply systems in the Basin are located ot la Grande, Enterprise, Union,
Elgin, Wallowa, Joseph, and Lostine and a privately-owned system at Cove. Supplies
at source are adequate to meet present needs and increased demands in the foreseeable
future, including industrial requirements. Shortages that exist in certain communities
are due, in part, to limitations of transmission and distribution systems or lack of storage.

La Grande, the largest municipal water user in the Basin, obtains its supply from Beaver
Creek with supplementary water from wells. Water rights totaling 8. 5 cubic feet per
second held by the city on Beaver Creek permit use of over 5.5 million golions per day.
Estimated yield to present reservoir in a low flow year is 7, 000 acre-feet which can
meet the anticipated demands in the foreseeabie future, provided additional storage is
developed. The supply can be increased by fapping other tributaries of Beaver Creek.
In addition to water from surface runoff, greater utilization of ground water can be
made,

Enterprise, the second largest city in the Basin, takes its supply from two springs. Yield
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TABLE

Hi

MINIMUM FLOW WATER YEARS

Summary
WATER
YEARS OF MINIMUM FLOW DATA
LOCATION RECORD Water Year | Flow dfs SOURCE
Grande Ronde near Hilgard| 1938.56 1940 6.0 USGS WSP 1447
Grande Ronde at Lla Grande | 1904.57 1/ 1240 3.9 USGS WSP 1447
Grande Ronde at Rondowa 1927.57 1936 225,0 USGS WSP 1447
Grande Ronde at Troy 1945.57 1953 434.0 2 USGS WSP 1447
Wallowa at Joseph 1905.57 % 1937 0 USGS WSP 1447
Bear near Waliowa 1925.57 1937 3.0 USGS WSP 1447
Lostine near Lostine 1913.57 4/ 1937 10.0 USGS WSP 1447
Catherine near Union 1912.57 &% 1955 6.5 USGS WSP 1447
indian near imbler 1938.50 1940 0.1 USGS WSP 1317
Imnaha at Imnaha 1929.57 1932 16.0 USGS WSP 1447

I/ 7 years missing or incomplete

2/ Result of freezeup

& 17 years missing or incomplete
4/ 12 years missing or incomplete
% 14 years missing or incomplete
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TABLE

12

MINIMUM YIELD WATER YEARS

Summary
WATER MINIMUM ANNUAL
YEARS OF YIELD DATA
LOCATION RECORD Water Year | Acre-Feef SOURCE
Grande Ronde near Hilgard | 1938.56 1944 93,600 | USGS WSP 1317
Grande Ronde at la Grande | 1904.57 i/ 1915 111,000 | USGS WSP 1317
Grande Ronde at Elgin 1905-19 2/ 1915 226,200 | SWRE Correlation
Grande Ronde at Zindel 1905-12 1915 1,147,000 | SWRB Correlation
Wallowa at Minam 1905.14 2/ 1940 363,000 | SWRB Correlation
Wallowa at Joseph 1905.57 ¥ 1937 37,030 | USGS WSP 1317
Bear near Wallowa 1925.57 1926 50,200 | USGS WSP 1317
Lostine near Lostine 1913.57 4/ 1926 89,400 | USGS WSP 1317
Catherine near Union 1212.57 & 1230 48,400 | USGS WSP 1317
Indian near Imbler [938.50 1944 16,720 | USGS WSP 1317
Imnaha at Imnaha 1929.57 1931 179,000 | USGS WSP 1317

I/ 7 yeors missing or incomplete
2/ 3 years missing or incomplefe
Y 17 years missing or incomplete
4/ 12 years missing or incomplete
Y 14 years missing or incomplete
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of the springs is adequate for present needs and o third spring is available for use as
requirements increase, The Wallowa River is an additional source and the city holds
a seven cfs water right on this river.

Catherine Creek supplies water to the City of Union and this city is the only one in

the Grande Ronde Valley relying entirely on surface water. At times irrigation water
handled through the municipal system is resiricted because of limited supplies. Elgin's
water comes from wells and no quantity problems ore known to exist, Wallowa holds

a water right for six ofs on Bear Creek for municipal water needs and, similarly, Lostine
has a water right on the lostine River amounting to 2.5 cfs, Both streams have periods
of low flow which create quantity problems, Joseph geis its supply from Wallowa Llake
which is adequate for present and foreseeable future demand. The private system at
Cove obtains its water from springs of 6, 000 gallons per day copacity.

Irrigatio

lrrigation is by far the larger use of water in the Basin., Extensive irrigated lands
are located in two major valleys, each having different water problems.

The Grande Ronde Valley has about 31, 000 acres under irrigation using water from
unregulated streamflow, More than one-half of this area is supplied by water from
Catherine Creek, while about o third is dependent on the Grande Ronde, Willow,
Mill, Clark, Phillips, and Indian Creeks provide water for the rest of the area.

Flow in these streams is high during spring and early summer and low during the rest
of the year, Seasonal flow patierns do not, therefore, satisfy irrigation patterns
which require substantial quantities in late summer. High spring flow, especially in
Catherine Creek, is an inducement to farmers to divert excess water to their fields to
insure saturation of soils against the dry summer months. Excess application of water
may impoverish the soil through erosion and leaching.

A comparison between average monthly flows during the irrigation season and existing
irrigation rights illustrates the shortage in water required for full irrigation. Average
flows in Catherine Creek near Union, Figure 12, during June, July, and August, the
months of high irrigation demand, are 283, 86, and 34 dfs, respectively, while total
irrigation rights on Catherine Creek are 500 cfs, Since flows are measured above the
areas of diversion it is obvious supplies are nof adequate to meet all rights simultan-
eously. Similarly, average flows in the Grande Ronde af la Grande, Figure 13, for
the same months are 462, 105, and 29 fs, respectively, and irrigation rights on the
main Grande Ronde total over 300 fs,

Inadequacy of sireamflow fo satisfy irrigation needs, has restricted irrigation develop-
ment. According to the Bureau of Reclamation, not more than 3, 300 acres in the Grande
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WATER PROBLEMS - QUANTITY

Ronde Valley have adequate water supply. This acreage amounts to about 10 percent

of the area classified as irrigated and is only 5 percent of the total irrigable area of
about 59, 000 acres.

Yield of the watershed above the Grande Ronde Valley floor is more than adequate for
the entire valley irrigable area of 59, 000 acres. About three-quarters of this area can
be supplied from the Grande Ronde main stem with Catherine, Little, Mill, ond Warm
Creeks irrigating the remaining quarter. Storage is required on both the Grande Ronde
River and Catherine Creek to supply additional irrigation needs. Suitable dam sites
with adequate reservoir capacities are available on both sfreams and have been investi-
gated by the Bureau of Reclamation for irrigation needs.

The other large irrigated tract in the Basin is located in the Wallowa Valley and has an
area of about 44, 000 acres. Much of the irrigation water is provided by unregulated
flow originating in the high watershed of the Wallowa Mountains. Water is taken

not only from the Wallowa River and tributaries which flow through the irrigated

lands but also from the watershed of the Imnaha River, Streamflow is generally ade-
quate for irrigation needs. According to the County Water Resources Committee, over
22,000 acres receive a full supply each year and about 20, 000 acres are subject to a
moderate shortage towards the end of the season. The rest of the irrigated lands re-
ceive a poor supply. There is very little additional irrigable land in this area,

Power

Present power production within the Basin is limited. Hydroelectric installed capacity
utilizing the stream of the system is less than 3, 000 kilowaits,

Any substantial future development of hydro power in the system depends on the avail-
ability of economical storage for stream regulation. The distribution of runoff in the
Basin is indicated in Table 13, Storage will be required to fit the resource into the
potentials for its use,

The problems of economic feasibility of storage are geologic and topographic in the
most port.

{ndustrial

Although industrial development in the Basin is limited, ifs economic significance can-
not be overlooked because it is based upon, and adds to, the value of the Basin's
natural resources,
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Industrial water needs are both consumptive and nonconsumptive, the latter being by
far the greater. Seasonal low flows, particularly in the Grande Ronde Valley, have
imposed limitation problems in industrial operations, For instance, mills located at
Island City have had to curtail operation of water turbines due to inadequate supply.

A lumber mill at la Grande experiences water shortages for existing operations and has,
in the past, been precluded from adopting a more economical operation due to a lack
of water. Expansion contemplated by this mill will further increase its water demand.

Present industrial requirements could be satisfied, partly, by improved municipal
supplies. Storage of a part of the heavy spring runoff would provide water for indus-
trial requirements.

Mini

Mining operations in the headwaoters of the Grande Ronde River are limited by seasonal
supplies of water., Many of the creeks are intermittent and flow only during periods of
rapid snowmelt or -heavy rain, The large quantities of water required by the placer
gold operations were obtained at intervals by constructing dams and penstocks upstream
from the diggings, These placer deposits are now largely depleted and are worked only
occasionally. The mining use of the water is of a nonconsumptive nature.

Recreation

Recreational activities such as swimming and boating require relatively large bodies

of still water, such as lakes, and wide, sfow-moving rivers. Most streams in the Basin
are unsuitable for water-based recreation., Wallowa Lake, the only large lake in the
Basin with highway access, adequately satisfies the needs of Wallowa Valley but the
Grande Ronde Valley lacks similar facilities. Multi-purpose storage reservoirs would
prove beneficial to recreation in the Basin.

Table 9 lists the surface area of lakes within the Basin and shows the inadequacy of
such features, from a recreational standpoint, over much of the Basin. Water require-
ments for fish and wildlife, which support other important recreational activities, are
discussed under their respective headings.

Wildlife
Consumptive water needs of wildlife are relatively small in quantity and existing sup-

plies are adequate. Increasing numbers of big game, particularly elk, have created a
winter grazing problem which is gradually being offset through State Game Commission
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QUALITY
General

Quality of water is dependent on bacterial content, chemicais in solution, matter in
suspension, and temperature. All water uses are effected by quality but, unlike quan-
tity, effects vary with type of use. Water quality problems in the Grande Ronde are
not as pronounced but are equally as important as those of water quantity.

Domestic

Ground water supplies in the Grande Ronde Valley are generally of poor quality. Bac-
terial contamination has been found in some locations at depths of 80 feet, In the

la Grande-Island City area ground water tests have indicated high iron and manganese
content not related to industrial contamination. An instance of ground water pollution
by oil has occurred near Lla Grande, Further ground water data are needed with par-
ticular reference to the eastern part of the Grande Ronde Valley and the entire Wallowa
Valley before quality problems of ground water in the Basin can be completely evaluated.
Quality of surface water is generally satisfactory except for bacterial contamination in .
some populated areas. Turbidity is a problem at times with surface waters,

Municipal

Tests run on water from Wallowa Lake and Catherine Creek, municipal sources for the
Cities of Joseph and Union, indicate any bacteriological problems could be overcome
with adequate sterilization. Contamination of water in Wallowa Lake can be expected
to increase with growing use of the lake and watershed above for recreational purposes
and may in the future pose a problem to the municipal supply. Union's water supply
has an occasional bad taste and turbidity while that of Wallowa, obtained from Bear
Creek, has a turbidity problem. Quality problems do not affect the other municipal
water systems in the Basin with the exception of bacterial contamination which is a
hazard present in all supplies, in particular, surface supplies. Water of satisfactory
quality for municipal use is available from extensive and unpopulated watersheds above
the valleys.

sy

lrrigation

Irrigated areas in the Basin are located mainly in the Grande Ronde and Wallowa Val-
leys. From the standpoint of quality of irrigation water in the Grande Ronde Valley,
the Bureau of Reclamation states as follows:
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and odor are important from an aesthetic standpoint while health requirements de-
mand a low content of pathogenic bacteria and harmful chemicals. Extensive recrea-
tional use of water in lakes and rivers can creafe o pollution hazard, particularly
when the water is used at downstream focations for municipal and domestic purposes,
Recreational use of Wallowa Lake, for instance, has created a pollution hazard with
respect to the municipal water supply of Joseph.

Wildlife

Water which is unsatisfactory to fish life from o poliution standpoint is generally not
suited to the needs of wildlife. Water quality problems affecting wildlife alone are
not evident in the Basin.

Fish Life

Water quality as measured by temperature, silt, and organic content has a direct and
significant bearing on Fish life.

High water temperatures cause loss of life mainly through disease and low temperatures
reduce activity and thereby limit growth. Anadromous fish runs are subject to heavy
losses through high temperatures since the spawning cycle demands passage of both the
adult fish and the fingerling through the lower stretches of a river which often are
characterized by higher temperatures. High temperature conditions occur seasonally

in most parts of the Basin.

Siltation of spawning beds causes damage to fish eggs by either covering the beds en-
tirely or by obstructing flow through the gravel thus preventing the supply of oxygen
needed by the eggs. Sources of silt load in the Grande Ronde are discussed under

Mining.

%§§ \g@%

Pollution Abatement

Of the water uses in the Basin, fish life and municipal are among the most sensitive
to quality problems. When water is being used to dispose of pollution, temperature
is a primary factor in maintalning the dissolved oxygen content at levels necessary for
other water users. Capacity of water to deal with poliution, while maintaining the
required level of dissolved oxygen, increases with decreasing temperatures,

Organic loading depletes the dissolved oxygen level of a stream thereby reducing its
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downstream dilution pofential, This condition is greatest during heavy runcff buf
the harmful effect is, however, reduced by the large quantity of woter ovailable
for dilution.

FLOOD CONTR

Genergl

Floods occur annually in the Grande Ronde Valley with moderate floods having an
average recurrence interval of 3 to 4 years and major floods having o recurrence in-
terval of 25 years or more”®. large floods generally occur during the heavy snowmelt
period of spring. Exceptionally heavy rainfall during winter or early spring some-
times causes flash floods. Flood flows of the Grande Ronde River, Catherine Creek,
Willow Creek, and Ladd Greek inundate up to 60, 000 geres depending upon flood
magnifude,

History of Floods

Details of notoble floods on the Grande Ronde River and Catherine Creek from 1865
to date are shown in Table 14, Prior to the construction of existing flood protection
works, nearly 72,000 acres in the Grande Ronde Valley were subject to flooding and
in some years about 60 percent of the valley Floor was Inundated as long as five
months of the year, Estimated areas inundofed during some of the floods are given

bhelow:
Year of Flood Areg Inundoted in Acres
1894 54, 840
1917 30, 000
1948 19, 340
1949 5,920

Flood Domages

The flood of 1894, in addition to flooding nearly 51, 000 aeres in the Grande Ronde

* Design Memorandum #2 - Genercl Plan ond Defailed Cost Estimate Local Flood
Protection Project - Grande Ronde Yalley - Office District Engineer, Corps of
Engineers, Walla Walla, Washington
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TABLE 14

NOTABLE FLOODS AT LA GRANDE AND UNION

GRANDE RONDE AT A GRANDE

FLOOD PEAK DISCHARGE
CFS
April - May 1865 10, 000
May i876 9, 000
December 188i 10, 000
April - May 1882 B
May 1890 5,500
June 1891 .
April 1893 5, 000
March - April 1894 9, 500
July 1895 .
April 1896 8, 000
April 1897 5, 000
April 1898 .
May i899 5,500
April 1904 6, 200
May 1907 .
March 1908 5,650
March - June 1708 L
March 1910 7,100
April - May 1912 4,700
March 1917 6,500
Moy 1917 6, 800
May 1918 X
May 1919 e
March 1921 5,820
May - June 192] .
April 1922 6,400
June 1927 e
Janvary 1928 5, 800
May 1928 .
May 1929 e
April 1931 8,500
May 1931 -
March 1932 8,880
April - May 1932 .F
May - June 1933 e
April 1935 e
April 1936 4, 380
April - May 1936 et
April - May 1938 .
March 1939 4,480
April 1939 ¥
December 1946 5,320
May 1948 4,620

CATHERINE CREEK AT UNION

PEAK DISCHARGE
CFS

3, 000
2,500
2, 600
.-.“*
1,200
i, 500

2,000

* Unknown

Note: Accurate goge data were not avoilable until 1904 at lo Grande and 1912 at Union

Source: Corps of Engineers
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depending upon the nature of the floods and the property requiring protection.

Use of the first method, reservoir storage, is desirable in o comprehensive flood pro-
tection project in the Grande Ronde Valley in view of the many attendont benefits,
including conservation of water for other uses,

Local protective works in the form of levees and revefments have been effective in
the past and their extension and improvement would be an essential feature of future
projects,

The meandering course of the Grande Ronde River through the flood plain colls for
cutoffs to shorten the length of the stream and, thereby, increase gradient and velo-
city. Several cutoffs are already in existence, including the "Siate Ditch", constructed
by the State of Oregon in 1872, but considerable potential still exists for channel im-
provements by this method. Improvement of the river channel ot its point of exit from
the valley by removal of existing constriction will help to reduce flood stages, partic-
vlarly in the northern part of the valiey. Enlargement and deepening of channels will
further reduce flood stages by increasing discharge capacity,

The valley does not fend itself to the construction of flood bypasses other than the cut-
offs referred to above.

Drainage

large areas in the Grande Ronde and Wallowa VYolleys are subject to high water table
conditions which are aggravated, in some locations, by seepage from irrigated fields
at higher elevations. These lands, which require drainage freatment for full agricul-
tural use, are shown in Figure 10, In the Gronde Ronde Valley, parts of the seeped
areas have become alkalied becouse of ground woter conditions., In addition to alkali
conditions, some areas in the southern part of this valley have outlet and gradient
limitations in addition to soil with poor drainage properties. Conditions indicate that
economic land treatment for drainoge may not be possible in these areas, Other areas
of the Grande Ronde Valley with high water table conditions would benefit from o
system of deep open drains.

CONFLICTS

There are a number of different types of conflict between water use and users in the
Grande Ronde Basin. Existing conflicts con be expected to expand and intensify if
growth in water use is expanded in the future. Individual areas can expect fo ex-
perience conflicts that presently do not exist if development and demand grow.




WATER PROBLEMS . CONFLICTS

It can be anticipated that both quality and quantity interference will result from added
water use,

Nonconsumptive Uses

Conflict based on quality exists between mining and fish life uses of water. Silt loads
created in the Grande Ronde River by placer and gravel operations are unfavorable to
fish life. Resulting effects on fish life are discussed earlier in this chapter under Quality.

A major potential conflict between nonconsumptive uses is between anadromous fisheries
resources and potential hydro power production. For the foreseeable future economic
hydro development will depend on the feasibility of storage. Storage projects with
pools that fluctuate to a major degree have especially difficult problems in the down-
stream passage of anadromous fish, [nundation of spawning grounds will be a problem
at some locations that appear advantageous for storage development.

Cons ive Yers o tive U

Depletion of streams by irrigation use results in streamflows below that necessary for
fish life. Since part of the irrigation season coincides with periods of low flows, low
summer discharges in the Grande Ronde and Catherine Creek are further reduced by
irrigation diversions. Resulting flows, in addition to being below the optimum needed
for fish life, facilitate the creation of high temperatures which also is unfavorable to
fish life. Return irrigation flow, which occurs at certain locations, is sometimes turbid
and creates a pollution condition inimical to fish life.

The development of the Grande Ronde potentials for further irrigation would have some
effect on the production of power downstream because of the consumptive character of
irrigation use. Other consumptive uses would have c similar effect but are of much less
significance,

Consumptive Uses

Any expansion of any consumptive use will create conflict with other consumptive uses
or within that use during periods of short supply. No major consumptive use can rea-
sonably be expected in many areas without storage development. In the areas of
major municipal, irrigation, and industrial potential lack of storage is the limiting
factor in water supply.
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CHAPTER 1V THE BASIN POTENTIAL

FUTURE GROWTH

An important factor in determining the future needs of any area is the rate at which
the population of that area increases. Both Union and Wallowa Counties show o
relatively stable population, as indicated in Figure 14, although there has been o
slight decline in population since 1930. A further indication of population in Union
and Wallowa Counties is given by Figures 15 and 16 which chart the trend in popu-
lation of incorporated cities within those counties from 1920 through 1960. The major
cities in the Basin have shown o major increase in population since 1950 which, when
compared to the gradual decline in the county population, indicates o movement from
rural to urban areas.

Other indications of growth, including economic frends, are shown in the following:

I.  Figure 17 lists county motor vehicle registrations from 1930 to 1959
for both Union and Wallowa Counties and shows that the number of
registrations has approximately doubled in the Basin during that period.

2. Figure 18, o plot of bank debits in Union and Wallowa Counties covering
the period 1947 through 1959, The general trend is towards overall in-
crease in bank debits for Union County and a relatively stable level of
debits in Wallowa County.

3. Figure 19, a plot of building permit valuations for La Grande covering
the period 1947 through 1959. Valuations have widely fluctuated during
that period hitting a record high in 1957 followed by a very sharp drop
in 1958 with the 1958 level being about 50 percent greater than the 1947
level,

4, Figures 20A through 21B showing the overall trend and seasonal fluctu-
ation in Union and Wallowa Counties’ covered employment for the period
1948 through 1959. The total number of covered employees has generally
been increasing at a steady, although gradual, rate in both counties since
1954, This is reflected most in the employment cotegories of services and
manufacturing although finance, insurance, and real estate activity shows
an appreciable gain, in both counties, for 1956-57.

WATER SUPPLY

Relatively stabie population and economic growth frends mean that an appreciably
economic change in the Basin will depend primarily upon changes that take place in
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MOTOR VEHICLE REGISTRATIONS

UNION AND WALLOWA COUNTIES
1930 - 1959

12

11

WALLOWA

10

THOUSANDS OF REGISTRATIONS
o

4 >
UNION
4
3 /
2 /
< v
1
0
1930 1935 1940 1945 1950 1955 1959
SOURCE: Oregon State Dept. of Motor Vehicles Drawn 9-/9-60
Grande Ronde
File No. 8.8

63 Figure 17
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THE BASIN POTENTIAL . WATER SUPPLY

greater than 5,000 feet mean sea level. The Imnaha - 65 percent, April through
June; the Upper Grande Ronde - 70 percent, March through May; Catherine Creek,
at dam site - 70 percent, April through June., This maldistribution is indicative of
the problem of modifying resources availability to meet resources needs.

Figure 22, which illustrates the distribution with respect fo time of estimated flows
of the Grande Ronde near its mouth, shows the low flows which occur during the
critical summer months when the level of water use is ot or near its highest. Similar
plots for other points in the Basin are included in the Sub-basin Inventory section in
Chapter V.

IGAT ICULT

There is considerable potentially irrigable land in the Basin which is presently unde-
veloped and a large portion of land classed as developed does not receive adequate
irrigation water, The climatological pattern in the Basin is such thot irrigated lands
produce crops of exceptionally high quality which helps to make irrigation a successful
venfure,

Because of the runoff distribution pattern in the Basin, full agricultural development
cannot take place by irrigation from diversions alone. Storage is essential to augment
low flows. Investigations along this line have been made by several entities including
the Bureau of Reclamation which recommended storage on Catherine Creek to provide
supplemental water to approximately 13,000 acres of land in the Basin and storage on
the Upper Grande Ronde main stem to provide water for 46, 000 acres of new land.

The extent of presently irrigated and potentially irrigable land in the Basin is shown
in the generalized plot of Figure 5 and existing irrigation development in Figure 5C,

POWER

The yield of water and the head available in the Grande Ronde system appear to offer
good possibilities for additional hydro-power development. Nevertheless, the feasible
potential for further development in the foreseeable future appears limited. Studies
by the U, S. Geological Survey, Corps of Engineers, Bureau of Reclamation, and pri-
vate entities have resulted in recommendation for only one project containing power
facilities, and that one, Wenaha, on a deferred basis. The basis for deferral is the
fish passage problem,

Potential projects listed by the Federal Power Commission for the Grande Ronde total
263, 700 kilowatts of installed capacity, In House Document 531, 82nd Congress, 2nd
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THE BASIN POTENTIAL . POWER

Session ("308 Review Report”) the Corps of Engineers visualized a future potential of
five projects in the lower 95 miles of the main stem with active storage totaling
1,589,000 acre-feet and o nominal prime capability of 194 megawatfs.

Early USGS studies, of a preliminary noture, envisioned o minimum basin potential
of 90 megawatts of continuous power plus 82 megowatis of development on the Snake
and Columbia creditable to the Grande Ronde projects.

The latest proposal of the Corps of Engineers (Major Water Plan, 1959) visualizes the
construction of one project, Weneha mile 26, whose firm power capability would
approximate 60 megawatts during a 31-month critical period under 1985 load conditions,
The average annual generation of this facillty would approach 72 average megawatis,

The kilowatt hours generated in an averoge year is only 14 percent of the 4, 390, 000, 000
kilowatt hours It is estimated is physically possible of development, if the average esti-
mated flow were run over all available head,

Comparison of figures between studies is difficult becouse of differences in pattern of
development, differences in basic assumptions as to project feasibility and future need,
differences in concepts of system operation, and differences in techniques, methods, and
scope of analysis.

A number of factors account for the large difference between what hos been recommended
and what is theoretically possible (see Figures 23, 24, and 25).

The first factor is the adverse pottern of runoff. For the Grande Ronde Basin as a whole
nearly 54 percent of the average annual runoff occurs in the months of April, May, and
June. If the period is extended to include March and July the figure becomes nearly
73 percent. This is the same period in which the Columbio system has lts major runoff,
The production of energy during this period would infensify the problem of excess secon-
dary energy for the region without adding significantly to firm power unless the river
could be adequately regulated by storage.

Because of its comparative downstream location in the Columbia system compared to
other projects, the projects on the lower Grande Ronde do not add nearly as much fo
downstream benefifs, on a comparable basis of water release, as do projects at higher
elevations, i.e., Libby, Mica Creek, efc.

The second factor affecting Grande Ronde power development is topography. Because
of the large proportion of steep gradient and the lock of reservoir width in the stream
system, storage possibilities in the Grande Ronde are limited reducing the potentials
for river control. Storage in some of the betier sites is eliminated by virtue of agri-
cultural, municipal, and indusirial development of the reservoir arsas,
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THE BASIN POTENTIAL . POWER

A third factor affecting economic development of storage is adverse geclogy. Geology
may affect both site and reservoir feasibility and frequently does so at available sites
on the Grande Ronde. A number of sites on the lower river, the reach of most promise,
would be expensive or impractical because of geologic problems,

Finally a conflict of interest exists between the fisheries resources of the system and
the development of hydro power, particularly with storage. OF major concern is the
problem of the downstream passage of anadromous fish through reservoirs with largely
fluctuating pools. Present knowledge indicates no immediate solution of this problem,

The general economics of water resource development and the economics of specific
power project justification rule out, for the foreseeable future, achievement of much
of the Grande Ronde potential.

When such development does come it appears power benefits will carry power costs
but will not be able to assume much of the financial burden of carrying other water
resource development. Therefore, power development must come as part of multi-
purpose development,

INDUSTRIAL

Potential in the Basin for major water-using industrial developments will most likely
occur with expanded or more effective use of the timber and agricultural resources.

The net volume of all timber on commercial forest land in Union and Wallowa Counties
is 1,914,000, 000 cubic feet and 1, 830, 000, 000 cubic feet, respectively. The Union
County figures are for 1958, while Wallowa County figures are for 1957, Of the

3, 744, 000, 000 cubic feet of timber in these two counties, approximately 48,000, 000
cubic feet is in cull trees, both sound and rotten, and salvable dead trees. The
annual cut of growing stock for Wallowa County during the period 1953-1958 was
approximately 24,276,000 cubic feet, while that of Union County for 1954-1958 was
19,497,000 cubic feet. In the absence of official estimates, it con be assumed that
this annual cut of growing stock might roughly represent the sustained vield output of
these two counties and for practical purposes, the Grande Ronde Basin within the State
of Oregon.

Forest Survey Report 134 - April 1960, entitled "Forest Statistics for Wallowa County,
Oregon” and Forest Survey Report 135 - April 1960, "Forest Statistics for Umatilla and
Union Counties, Oregon”, both of which are published by the Pacific Northwest Forest
and Range Experiment Station, U. S. Department of Agriculture - Forest Service, indi-
cates that approximately 41% million cubic feet of the average annual cut of growing
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Expanding the agricultural base through more intensive and vaoried cropping practices,
primarily from the increase of irrigation, would create a potential for a food processing
industry. Such industry would require industrial water which in many areas would nof
be available from natural surface runoff during critical flow periods. Such problems
would be particularly acute in the Grande Ronde VYalley proper.

MINING

Mineral deposits in the Basin having economic significance and presently active opera-
tions are shown in Figure 7. Development of these deposits will depend upon more
detailed knowledge of the extent of the deposits, the cost of development, and the
prevailing market.

The mineral resources of the Basin are not sufficiently known to estimate the magnitude
of industrial growth that could result from their uvtilizaiion. On the basis of available
data, however, it is not anticipated that such growth will be appreciable, Pollution
problems resulting from the development of mineral resources in the Basin could be
severe but probably would be local in nature and controllable under such criteria as
may be established by the State Sanitary Authority.

RECREATION

Exclusive of the recreational activities connected with hunting and fishing, which are
covered in other sections of this report, the Grande Ronde Drainage Basin has a large
but rather undiversified potential for recreation. Much of this potential is due to the
undeveloped, uninhabited lands of the Basin within the boundaries of national forests,
wilderness areas, and private forest lands.

From data available, it appears that the major potentials for recreational development
lie along lines of picnicking, camping, forest area utilization, and the aesthetic rec-
reational pursuits which require water as a necessary adjunct for their enjoyment and
vtilization.

The potentials for the more active type of water-based recreation, such as boating,
water skiing, skin diving, and allied activities, are limited in the Grande Ronde Basin.
At the present time, the major location suitable for active water recreation is Wallowa
Lake with a surface area of some 1,600 acres. This body of water includes nearly 58
percent of the total water surface area embodied in lakes and reservoirs in the Oregon
portion of the Grande Ronde drainage. The next largest lake in the Basin is Langdon
Lake which has an area of approximately 163 acres. This is the only body of water in
the entire Basin, other than Wallowa Laoke, with an area in excess of 100 acres. There
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are 7 lakes or reservoirs with areas between 50 and 100 acres. OF the 1, 164 acres
of water surface in the Basin excluding Wallowa lake, 778 acres are in the small
lakes within the Eagle Cap wilderness area. Becouse of location or topography, as
well as dedicated purpose, these lakes cannot be considered available for expansion
of power boating or water skiing activities.

It has been estimated that for the safe pursuit of water skiing on areo of oppreximately
50 acres should be available for each water skier, ¥ this premise is vtilized and it is
further assumed that all the loke and reservoir surfoce in the Grande Ronde Basin,

(2, 764 acres), were available for this purpose, maximum potential would be in the
neighborhood of 60 water skiers operating simultaneously, For all practical purposes,
it is reasonably certain that the lake area actually available for heavy boating and
water skiing is restricted to Wallowa lake and to o limited extent Langdon Lake giving
a total available area for utilization of less than 1, 800 acres. The significonce of

this figure in terms of accommodating heavy recreational uses of water can be estimated
by comparison with the water areas available in facilities in the Willamette Basin,
Fern Ridge Reservoir in the vicinity of Eugene, Oregon has an area at normal pool
somewhat in excess of 10,000 acres. The boating, sailing, and water skiing potential
of the entire Grande Ronde Basin is less than one-fifth of that of the Fern Ridge facillty.

The Upper and Middle Grande Ronde sub-basins, which embrace the area roughly from
Elgin upstream, offer very little possibility for mechanized water-base sports. Although
some limited boating can be attained on stretches of the Grande Ronde main stem, the
low summer flows restrict utilization of this stretch for any extensive activity. The
various forest camps, forest wayside points, and the state parks in the Middle and
Upper Grande Ronde sub-basins are utilized to a substantial degree but their attroctive-
ness is somewhat reduced during the later part of the recreational season by low stream-
flows which occur at some locations. During periods of low fiow, some of the camps or
state parks do not have sufficient flows to provide even fair swimming conditions.

The Lower Grande Ronde sub-basin, which extends roughly from Elgin downstream to
the Oregon-Washington line, also has limited recreation potentials in terms of boating
activity and woter skiing. While it is true that certain stretches of the stream are
vtilized for boating, particularly as related to fishing activities, the numerous rapids
and fast water {imit the usability of this section, These sections will be used for these
purposes in the future but the controlling factor will be the degree of hazaord involved.

Many of the restrictions that apply to the Lower Grande Ronde apply to the Joseph
Creek drainage. Problems in this drainage are further intensified by the problem of
very low flows during most of the recreational season. Although specific flow data are
not available for this stream, it is known that levels are extremely low during summer
months posing a restriction on water-borne recreational activities,
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The potentials of the imnaha Basin are restricted by the same problems that prevail in
the Lower Grande Ronde and Joseph Creek drainages, Although the flows of the Imnaha
system are greater than Joseph Creek, the river itself and its tributaries are precipitous
streams and do not lend themselves to extensive boating utilization. It is doubtful if
there are any areas in the Imnaha drainage that could be used for water skiing, This
drainage will lend itself strongly to recreational aoctivities, such as camping, picnicking,
hiking, fishing, and hunting. Snake River power development could add boating and
water skiing activity to the lower 10.12 miles of the Imnaha system.

From data available, it seems apparent that the water recreational potentials of the
Grande Ronde Basin are restricted in terms of diversification. This is lorgely due to the
topography and water supply patterns of the Basin, While it can be anticipated that the
mechanized water recreational pursuits of boating and water skiing may intensify on
Wallowa Lake and to a very limited extent on some of the streams of the system, the
major recreational use of this river system will be along the lines of meeting increased
needs for state parks, forest camps, and recreational waysides for picnicking, overnight
camping, hiking, packing, and similar activities,

WILDLIFE

Settlement and development of an area restrict the numbers of the more wilderness type
animals but, at the same time, improves the habitat for other forms resulting in popu-
lation increases. According to the Oregon State Game Commission, the number of animals
any given water supply can support is limited by the distance an animal will willingly
travel to reach it. Since wild animals do not tolerate crowding, maintenance of bird and
animal life will depend upon the adequacy of water supplies.

The most notable wildlife species in the Basin are deer and elk herds which draw many
hunters and tourists each year. Suitable habitat for these animals is continually being
increased and improved by the Oregon State Game Commission particularly in the Wenaha
area. Llogging operations also help to increase the area of habitat suitable for big game.

Upland game, waterfowl, and furbearers also have significant populations in the Basin,
These wildlife species are showing a decline in some areas but increases are taking place
in the more remote areas so the overall trend seems to be for reiatively stable popula-
tions. In view of the relatively stable conditions in the Basin, it is unlikely that signi-
ficant changes will take place in the population of these species in the future.

FISH LIFE

Although the Grande Ronde stream system is considered the most important in Eastern
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Oregon in respect to anadromous fish, little detailed information is available, Table
10 lists the annual run of spring and fall chinook and steelhead trout estimated by the
Oregon Fish and Game Commissions and shows the spawning distribution, by percentage,
of the spring chinook run. A small unknown number of silver salmon also use the Basin
and there once existed a run of blueback but only the landlocked variety, "kokanee”,
remain,

Low summer streamflows existing in the Basin, particularly in the Grande Ronde system,
are unfavorable to fish life, A 1954 report by the U. §. Fish ond Wildlife Service and
the Oregon Fish and Game Commissions recommended as an optimum flow for the proper
management of the fishery resource a value of 85 cfs in the Grande Ronde River at La
Grande. Drought frequency studies indicate that the average of at least one month’s
flow each year is less than 40 cfs at that location, which is far below the optimum value.
Due to changing conditions, particularly in the Columbia and Snake Rivers, the optimum
value mentioned above is no longer valid and probably should be revised upward. If
that is the case, the condition illustrated will be even more pronounced.

The same comparison for Catherine Creek at Union shows an optimum flow of 50 cfs with
an average of at least one month's flow each year of less than 40 ofs, Increasing low
flows which presently exist in the stream system to a desirable level for fish can be
achieved only through storage.

Available information indicates that unfavorably high temperatures occur during the late
summer months. Data supplied by the State Fish Commission show temperatures in the
low 70's occurring in late July and early August in the headwater regions of the Grande
Ronde. It is very probable that downstream, in the valley stretches of the river, water
temperatures become as much as, or more than, 10 degrees higher than in the headwater
areas. Increasing low flows through storage releases might, with proper reservoir regu-
lation, decrease summer water temperatures.

The potentials for enhancement of the anadromous fishery resources of the Grande Ronde
and Imnaha Rivers are discussed in the "Environmental Survey Report Pertaining to Salmon
and Steelhead in Certain Rivers in Eastern Oregon and the Willamette River and its
Tributaries - Part | - Survey Reports of Eastern Oregon Rivers" doted June 1960, published
by the Fish Commission of Oregon,

The report expresses the position that potentials exist for improvement in chinook salmon,
silver salmon, and possibly blueback and sockeye salmon. The potential may be realized
through the transplant of stocks, particularly fall spawning chinooks; removal of stream
obstructions; screening of diversions; better control of flows in critical stream areas; and
effective use of hatching and rearing facilities. The report points out detailed areas

and makes specific recommendations for stream improvements. Included are estimates of
the area and capacity of spawning grounds that will provide for the potential.
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In addition to evaluation of potentials data on terrain and gradient, slope and bank
cover, shade, stream cross section, bottom materials, flow and temperature, and other
physical items are given.

The report does not deal with the cost of achieving this potential.

FLOOD CONTROL

Investigations pertaining to control of floods in the Basin have been performed for more
than 90 years by a number of entities. The most recent was by the Corps of Engineers

in 1950, Average annual flood damages for the Grande Ronde Valley were estimated at
$582,000, Damages resulted primarily from inundation of land and crops, destruction

of fences and levees in agricultural areas, and damage to structures in urban areas during
the more serious floods.

Proposals for alleviating flood damages include channel improvements, levees, dikes,
and upstream storage. The most recent investigations have been made by the Corps of
Engineers which has prepared plans and cost estimates for flood protection works. The
Corps’ latest proposals consider only channel improvement and levees. Adequate storage
for the single purpose of flood control cannot meet the test of economic justification
under present levels of development. Any storage for flood control will, of necessity,
be included as part of multiple-purpose projects.
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CHAPTER V SUB-BASIN INVENTORY

SECTION 1 UPPER GRANDE RONDE BASIN

GENERAL DATA

Location

The Upper Grande Ronde sub-basin comprises the drainage area lying af the western
end of the Basin. 1t includes all land thot drains into the river cbove river mile 164,
a point approximately one mile below the community of Perry,

Lying entirely within the Blue Mountains, its boundaries are the divides between

this sub-basin and the neighboring river basins of the Umotilla to the north, John
Day to the west, and Powder to the south. Ridges to the east of Fivepoint Creek and
Rock Creek separate the sub-basin from the main basin. Figure 26 shows the complete
stream system and boundaries for this sub-basin.

Si

With an area of 680 square miles, this is the smallest of the five sub-basins, making
up 13 percent of the entire area of the Grande Ronde Basin. Six hundred and forty-
three square miles of the sub-basin fall within Union County while 37 square miles,

consisting of narrow strips of land on the western and northern periphery of the sub-

basin, fall within Umatilla County.

The Grande Ronde and its tributaries within the sub-basin have o total length of 696
miles, 12 percent of the total stream miles of the Grande Ronde River system. Of a
212.mile total length, about 49 miles of the Grande Ronde main stem lies in this sub-
basin. Meadow Creek, approximately 22 miles in length; Beaver Creek, 19 miles;
Fly Creek, 16 miles; and Sheep Creek, 12 miles are the main tribufaries.

Geology

The oldest rocks In the sub-basin are a series of metamorphosed sedimentary and vol-
canic rocks made up of schists, quartzites, and greenstones that crop out below the
confluence of Sheep Creek in the southern part of the area. These metamorphic rocks
are mostly tight and poorly permeable, and therefore, contain little, if any, ground
water. During Cretaceous time, these rocks were in port intruded by igneous masses
having the general composition of diorite. This granitic rock is part of the Bald Moun-
fain batholith and is exposed at points on Limber Jim Creek, Clear Creek, and on the
main stem of the Grande Ronde River near the confluence of Sheep Creek. The diorite
forms a soil zone only a few feet thick and where found in place, is massive, tight,
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in the Elkhorn Range of the Blue Mountains has an elevation of 7,620 feet. in the
northern section of the sub-basin, the Blue Mountains attain heights in excess of
5,000 feet reaching a maximum elevation of 6, 064 feet on Mount Emily. Much of
the sub-basin consists of mountainous uplands with deeply entrenched canyons. Steep,
mountainous terrain characterizes 80 percent of the sub-basin while 37 square miles,
5.4 percent, are classified as agricultural lands.

From its source on the Elkhorn Range at the most southerly point in the sub-basin,

the Grande Ronde flows northwards in the direction of the town of Starkey. Here it
meets the line of the Grande Ronde syncline and follows this line in an easterly direc-
tion. The course of the river from its source on the Elkhorn Range to its point of exit
from the sub-basin near Perry forms an arc of a circle. The area within the arc, while
constituting one-third of the sub-basin, can be expected to contribute less than one-
third of the total sub-basin yield due to its lower average elevation. The major tribu-
tary of this area is Beaver Creek. The area lying outside the arc formed by the river,
containing the balance of the sub-basin, is drained by four tributaries of significance;
Sheep, Fly, Meadow, and Fivepoint Creeks. Much of the yield in the Upper Grande
Ronde Basin is derived from the relatively heavy snowfall and rain occurring on the
Blue Mountain watershed drained by these creeks.

From its headwaters, mile 212 and elevation 5, 100, the Grande Ronde has an average
gradient of 44 feet of drop per mile to mile 188. An average gradient of about 64
feet per mile occurs over the next 13 miles to mile 175. Below this point the gradient
averages 30 feet per mile to where the river leaves the sub-basin at an elevation of
2,900 feet, A partial profile of the Grande Ronde Basin stream system is shown in
Figure 2.

Climate

Average annual precipitation varies from 18 inches at Starkey, elevation 2,700 feet,
to 38 inches in the mountains at elevations over 7,000 feet, At high elevations, over
50 percent of the precipitation falls during the months of November through February
in the form of snow. Average annual snowfall at Starkey is 44 inches, Although pre-
cipitation at high levels is often in the form of snow, some storms consist largely of
rain which, when supplemented by snowmelt, produce runoff of significant proportions.
Average annual precipitation for the Grande Ronde Basin is indicated in Figure 3.

Average monthly air temperature at Starkey ranges from 25 to 44 degrees Fahrenheit

in winter and from 45 to 61 degrees Fahrenheit in the summer. Although winters are
generally not severe, short periods of sub-zero temperatures sometimes occur.
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U. S. 30 is the only road within the sub-basin with regular bus and freight service.

Nearly the entire sub-basin is classified as forest land with ponderosa pine as the
dominant species in about 60 percent of the land area, Llogging is the main economic
activity with livestock occupying a secondary position.

OF the extensive placer mining operations which once existed on the headwaters of
the Grande Ronde, only a few are still active.

Elk and deer in the Blue Mountains attract hunters and many of the streams provide

good fishing. Wildlife and fish life are, therefore, of economic significance to the
sub-basin.

AMOUNT AND DISTRIBUTION OF THE RESOQURCE

ipitati

Precipitation records were kept at Hilgard and Starkey from 1909 to 1926 and in 1948,
respectively. A station was opened in 1958 called La Grande 19 WSW which is the
only active station in the sub-basin maintaining precipitation records. Average annual
precipitation for the Basin is shown in Figure 3, and precipitation in the sub-basin was
discussed under Climate. Climatological stations are located as shown in Figure 11,

Stream Gaging

No active stream gaging stations exist in the sub-basin. Stations were maintained in

the past on the Grande Ronde near Hilgard and Starkey and on Meadow Creek near
Starkey. Streamflow records from these stations are published in the Water Supply
Papers of the U. S. Geological Survey. The records maintained at the gaging station
on the Grande Ronde at La Grande just below the terminal point of the sub-basin re-
flect the sub-basin yield. Location of gaging stations in the Basin, active and otherwise,
is shown in Figure 11,

Yield

Annual yield from 1904 through 1957 of the Grande Ronde River at Lo Grande is given
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in Figure 27. Yield varied from a minimum of 111,000 acre-feet in 1915 to 511,000
acre-feet in 1921 with the average for the period being 276, 000 acre-feet.

Mean monthly discharges at la Grande, Figure 13, show the distribution of the average
annual yield with respect to time, High flows occur from March through June with an
average monthly peak of nearly 1,400 cfs in April. Monthly flows are generally fow
during the remaining eight months of the year with extremely low flows occurring in
August, September, and October,

Flow characteristics of the water year of minimum discharge at the Lo Grande gaging
station are shown in Figure 28. Minimum discharge was four cfs occurring on August 26,
1940. Tables 11 and 12 summarize the critical flow and yield conditions which have
occurred in the Grande Ronde Basin.

Flood and drought frequency curves for the Grande Ronde at Lo Grande are shown in
Figure 29. Curves indicate that a maximum flood flow of 7,400 cfs can be expected
at La Grande with an average recurrence interval of 10 years and that a minimum flow
of 11 cfs for 30 consecutive days can be expected with the same frequency.

AMOUNT AND DISTRIBUTION OF THE RESOURCE UNDER APPROPRIATION

Water Rights

Water rights in this sub-basin are few in number as can be seen by Figure 8 which shows
the location of water rights in the Grande Ronde Basin by their legally-defined point of
diversion. Rights total about 286 cfs of which 206 cfs, 72 percent, are nonconsumptive,
Consumptive rights total about 80 cfs or 28 percent of total sub-basin rights.

Mining, which has water rights totaling 181 cfs, is the largest nonconsumptive use. -
Mining rights in this sub-basin are all located on the headwaters of the Grande Ronde %
and its tributaries. Since the use is nonconsumptive, the water would be available for
re-use at downstream locations.

Power rights amount to 25 cfs of which one for 10 fs is located on Clear Creek near the
source of the Grande Ronde and another for 15 cfs is located on Sheep Creek at the lower
end of the sub-basin.

Industrial water rights total 59 cfs, while irrigation rights only amount to 12 cfs,

Two municipal rights for a total of 8.5 cfs on Upper Beaver Creek are for use by the
City of La Grande which is located outside of the sub-basin.

A summary of water rights by uses is given in Table 15, and Table 8 indicates the rela-
tive magnitudes of the different uses for the entire Grande Ronde Basin.
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Deoletions

Depletion diagrams of consumptive rights and total legal rights versus stream miles for
the Upper Grande Ronde are shown in Figure 3C. This piot shows that o maximum legal
depletion of 286 cfs could occur if all the rights were exercised simultaneously, This
condition seldom occurs in practice for the foliowing reasons:

{a) The greater part of the depletions is caused by nonconsumptive uses and
such water is available for re-use at downstream locations,

i,
o
pa—

Streamflow on the headwaters of the Grande Ronde would be inadequate
to permit simultaneous exercise of all mining rights for natural flow during
the low flow seasons.

(c) The exercise of some rights follow a seasonal pattern and all depletions
would not necessarily coincide.

Values on the plot do not include supplemental irrigation rights and these are not a

part of Table 15, Supplemental rights permit alternate sources of supply but do not
add to original rights,

EXISTING NEEDS

Domestic

Rights for domestic usage of streamflow total only about one-half cfs and, therefore,
this use is not significant,

Municipal

A large part of the water supply for the City of Lo Grande is drawn from the Beaver
Creek Reservoir lying within the Upper Grande Ronde sub-basin. Water rights for this
purpose total 8.5 cfs representing 5,525, 000 gallons per day. Existing transmission
capacity is only 2,600, 000 gallons per day so the city does not, of present, fully ex-
ercise ifs right.

rrigation

irrigated lands in the Grande Ronde Basin are shown in Figure 5. The area involved
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in this sub-basin consists of only 845 acres holding water rights totaling about 12 cfs.

ower

Power rights in this sub-basin are no longer active,

ndustrial

Industrial rights in this sub-basin are all associated with the timber industry and are
nearly all for Grande Ronde main stem water,

Mini

Water rights for mining account for 63 percent of the total rights in the sub-basin, A
right for 100 cfs exists on Clear Creek and is associated with the 10 cfs inactive power
right. The drainage area of Clear Creek at this point is about five square miles. The
yield of this portion of the sub-basin is not known but it is unlikely that the mean yleld
per square mile of drainage area exceeds eight cfs for any one month and is probably
less than one cfs for nine months each year. On this basis, the mean monthly flow at
the location of the Camp Carson water rights would be less than 5 cfs for the greater
part of the year and may reach 40 cfs during one month, Therefore, total mining and
power rights of 110 cfs would never be realized. Similarly the water rights for mining
that are located around Limber Jim Meadow and Beaver Meadow are greatly in excess
of the flows in the corresponding streams. Only a fraction of the water rights for mining,
181 cfs, could actually be exercised at any given time.

Recreation

The only water right existing in the sub-basin for recreation is for 0. 25 cfs for use at
the wayside park near Hilgard.

Recreation facilities in the sub-basin consist of three state parks, including Hilgard,

and one forest camp. These, and other facilities in the Grande Ronde Basin, are lo-
cated as shown in Figure %A,

Wildlife

Mule deer and Rocky Mountain elk are found in the sub-basin, together with species
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create high velocity streamflow. Heavy runoff from precipitotion combined with snow-
melt is rapidly conveyed out of the sub-basin by the drainage system eliminating the
possibility of floods of any great magnitude within the sub-basin. Upon leaving this
sub-bosin, the river enters the Grande Ronde Valiey where the velocity drops sharply
and the river adopts a characteristic meandering course. Lowering the capacity of the
river causes the water fo rise above bankfull stage and inundate large areas of the
valley floor during peak runoff periods. Thus the rapid and efficient drainage of the
Upper Grande Ronde sub-basin is a contributory cause of floods in the valley below.
Work intended to alleviate flood damage in the valley should, therefore, include de-
tention in upstream reservoirs,

FUTURE NEEDS

Domestic

No significant increase of population within the sub-basin is expected. Future domestic
needs can be met by surface runoff,

Municipal

The City of La Grande obtains a large part of its municipal water supply from the upper
reaches of Beaver Creek which has an estimated yield of 7,000 acre-feet in a low flow
year. With adequate storage, that yield could maintain a daily supply of 6.5 million
gallons which is in excess of the total estimated city demand in 1988,

Irrigation

According to the Bureau of Reclamation, about 45, 000 acres lying in the flat valley floor
of the Middle Grande Ronde sub-basin are potentially irrigable with water obtained from
the Upper Grande Ronde sub-basin. This proposal envisages the use of natural flow of
the Grande Ronde together with storage from a reservoir of 157, 000 acre-feet by the
construction of a dam on the Grande Ronde near Hilgard. In addition to the benefits of
such a reservoir to downstream users, it would benefit the Upper Grande Ronde sub-basin
by increasing the recreational potential. Irrigation development, existing and proposed,
is shown in Figure 5C, and irrigation lands in Figure 5. Development potential for lands
in the sub-basin is not significant.
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increment of nine megawatts. The Lower Grande Ronde site with 98, 000 uacre-feet of
active storage and control of 505 square miles of the Basin as compared to approximately
3, 356 square miles for Wenaha can be expected to have a much smaller increment.

The other sub-basin sites have active storage capacities less than the Lower Grande Ronde
site and control a smaller portion of the Basin's yield, therefore, even smaller down-
stream benefits will accrue to these unifs,

It is estimated that the use of the average annual flow over all the physically available
head in the sub-basin would result in a theoretical average annual energy production of
106, 000, 000 KWH, about 2.4 percent of the Grande Ronde Basin's theoretical average
annual energy potential (see Figure 31).

Industrial

The only industry of significance that the sub-basin is likely to support is that associated
with timber and it is not expected that the facilities existing at present will be expanded
an appreciable amount in the foreseeable future.

Mining

Mineral deposits of present economic importance in the sub-basin are limited to gold and
antimony and occur in the headwaters of the Grande Ronde. Placer mining is active at
present and is likely to continue intermittently. Streamflows in the mining area are
insufficient to permit continuous operations and operations are, therefore, intermittent
and vtilize water from storage. Mining is not expected to increase appreciably in scope
and its water needs will probably remain at or near present levels,

The location of mineral deposits of economic importance in the Grande Ronde Basin is
shown in Figure 7.

Recreation

Beyond the pattern of natural streamflow, improved if possible, to augment fish life,
there would be no major needs for water for recreational purposes. Storage reservoirs,
if constructed for multi-purpose use, would enhance the recreational potential in the
sub-basin, which would benefit the population of La Grande and the Grande Ronde Val-
ley in general.
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Wildlife

Consumptive water needs of wildlife being small, even a substantial increase in numbers
would not pose a supply problem. It is probable that wildlife population will not
materially increase.

Fish Life

The Upper Grande Ronde sub-basin is utilized by runs of chinook salmon and steelhead
trout as well as resident fish.

Chinook salmon are known to spawn in the Upper Grande Ronde main stem, however,
Sheep Creek is the only tributary which they are known to utilize for spawning. Other
tributaries are known to accommodate young-of-the-year salmon in their lower reaches.

The chinook run occurs early in the year and is recognized as composed of spring-run
fish, Observed redds in 1954 approximate 100 in number.

Potentials for increases in salmon populations for the sub-basin appear limited due to
access problems,

Information on the status of steelhead populations is limited to the knowledge that
steelhead do utilize the stream system. The extent of present populations is unknown
and the potentials for enhancement are not identified. It is believed spawning is
general throughout the headwaters where flows and temperatures are adequate.

The problems of anadromous fish maintenance and enhancement are logging and mining
interferences with stream quality and the major problem of inadequate flow during
summer and early fall months,

lHution Abgteme

in the absence of potential for a large population or industrial expansion in the sub-
basin, the need for pollution abatement is not expected to increase.

Flood Conirol

Need for flood control in the sub-basin will not become a major problem and if measures
are taken to regulate the flow in the Upper Grande Ronde, they would be for the bene-
fit of the valley below.
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SECTION 2 MIDDLE GRANDE RONDE BASIN

GENERAL DATA

Location

All land draining into the Grande Ronde between river miles 164 on map and 96 is
defined, for the purpose of this report, as the Middle Grande Ronde sub-basin., it is
bounded on the north by the ridge between Phillips Creek and Gordon Creek, the
northern limits of Clark Creek drainage area, and a port of the Blue Mountains. The
southern limits are determined by a series of mountains belonging to the Blue Mountain
group; namely, Craig Mountain, Clark Mountain, Reeves Mountain, Frazier Mountain,
and Bald Hill, The sub-basin is bounded on the east and the west by the Wallowa and
the Upper Grande Ronde sub-basins respectively. Figure 32 shows the complete stream
system for this sub-basin.

Size

With an area of 720 square miles, which is a little more than one-eighth of the Grande
Ronde Basin, the Middle Grande Ronde is one of the smaller of the five sub-basins. It
lies entirely within Union County except for a narrow strip on the northwestern border
consisting of three square miles in Umatilla County.

Streams total 741 miles in length. The main stem of the Grande Ronde within the sub-
basin is 67 miles in length. Catherine Creek, 33 miles, is the longest tributary in the

sub-basin and one of the most important in the Grande Ronde Basin. Willow Creek and
Indian Creek are also tributaries of significance.

Geology

The oldest rocks in the sub-basin are pre-Tertiary marbles, greenstones, and argillites
that crop out above river mile 25 in the Catherine Creek drainage basin situated in the
southeast part of the sub-basin, These rocks are in parf intruded by the Waliowa Moun-
tains batholith of Cretaceous age, a large igneous mass of quartz diorite and granodi-
orite. Outcrops of these granitic rocks are generally prominent, well-rounded knobs
whose more gentle slopes weather to form soil but o few feet thick. The remainder of
the high ground in the sub-basin is overlain by flow upon flow of Columbia River basalt
and associated volcanics of Miocene age. A thickness of over 3,000 feet of this rock is
exposed along the Mount Fanny escarpment near the east border of the sub-basin. Some
Recent volcanics occur in the northern part of the area. The sedimentary fill of the
Grande Ronde and Elgin Valleys is mainly Pliocene-Pleistocene lake bed deposits of clay,
silt, and fine sand more than 2,000 feef deep, Confemporaneously deposited with this







SUB-BASIN INVENTORY . MIDDLE GRANDE RONDE

The principal mining activities in the sub-basin ot this time are the operations of the
sand and gravel plant at Island City; and the clay, brick, and tile plant ot la Grande,

Topography

The main topographic feature in the sub-basin is the Grande Ronde Valley consisting of
a 300-square mile depression in the Blue Mountains, The flat valley floor is 22 miles
long and 16 miles wide and has a slight, though general, downward slope to the north,
Elevation of the valley varies from 2,600 to 2, 700 feet. A small section of the plain
near Elgin is separated from the rest by a short stretch of rocky canyon through Pumpkin
Ridge.

Though the valley floor is flat in the general sense, the surface is marked by compara-

tively smooth lowlands and ridge-like areas which exert an important influence on the

drainage in parts of the valley. A number of sand ridges, low terraces, and the border
fringe of alluvial fans with a few isolated higher hills standing in the valley floor con-
stitute the details of surface relief within the valley.

Mountains surrounding the plains have steep slopes and reach elevations of 5, 000 feet
or more, Higher elevations occur in the southeast corner, where Catherine Creek origi-
nates, the highest point being Granite Butte with 8,679 feet. Mount Fanny with an
elevation of 7, 132 feet and Mount Harris with 5,572 feet are prominent heights on
the eastern edge of the valley, while Mount Emily, elevation 6, 062 feet, is promi.-
nent on the north. To the east of the Mount Harris-Mount Fanny range lies a plateau
at an elevation of 6,000 feet cut by the deep canyons of Indian and Clark Creeks.
Pumpkin Ridge is the name given to the cultivated hills at the north end of the valley.
This ridge rises rather abruptly to a height of 500 or more feet from the valley floor
but, with the exception of several deep, steep-sided canyons, the land is smooth enough
for cultivation,

The Grande Ronde enters the sub-basin from the west and flows for about eight miles

due east through an alluvial fan with a relatively steep gradient, Through the remainder
of its course in the valley floor, the river meanders and is exiremely sluggish. The river
drops 200 feet in seven miles from mile 164 to 156. COver the next 46 miles it drops only
40 feet with a gradient of less than one foot per mile. In the nexi 14 miles it drops 20
feet and makes its exit at the northern end of the sub-basin. Drainage of the central

part of the valley floor has been improved by the State Ditch which shortened the river
channel 29 miles.

Major tributaries in this sub-basin are: Catherine Creek which originates in the Wallowas

and drains about 340 square miles which is nearly one-half of the sub-basin areq; Little
and Mill Creeks which drain the mountains on the eastern periphery of the sub-basin;
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Indian and Clark Creeks which drain part of the south and east portions of the sub-basing
and Willow and Phillips Creeks which originate in the Blue Mountains to the north.

All of the tributaries flowing into the Grande Ronde between la Grande and Rhinehart
have meandering and sluggish courses where they cross the flat valley floor.

Steep slopes render much of the land surrounding the vailey floor unsuitable for agri-
cultural use.

Climate

Average annual precipitation in the valley is about 19 inches with a range of 16 to 22 _
inches. In the mountains above the 4, 000-foot contour, precipitation ranges from 26
inches to 36 inches. July and August are nearly always dry and the rainfall is evenly
distributed throughout the rest of the year. Average annual snowfall in the sub-basin
varies from 30 inches at Elgin, 25 inches at Union, and 40 inches at La Grande, to
several feet on the surrounding mountains, Snow rarely remains on the ground in the
valley longer than a week or ten days at a time,

Winter temperatures in the valley vary between 27 and 48 degrees Fahrenheit and
summer temperatures average between 48 and 70 degrees Fahrenheit. The mean annual
temperature at la Grande is 49. 2 degrees Fahrenheit and the maximum range in temper-
ature is about 140 degrees Fahrenheit, Average frost-free season in the valley is about
160 days from the end of April to the beginning of October. Killing frost, however,
has occurred at La Grande as late as June 11 and as early as August 30.

Prevailing winds in winter are from the southeast and during the rest of the year from
the west. Tornadoes and very destructive winds are unknown, The climate is stimu- .
lating and healthful and, although high temperatures are common in summer, the heat %
is not oppressive, .

Populgtion

The first permanent settler arrived in the Grande Ronde Valley in 1861, aimost a
hundred years ago, and in the following year, a number of fumilies established homes
there, Located on the Old Oregon Trail, the valley atiracted the attention of many
home seekers on their way to Western Oregon. In 1884, the railway was built and
gave an added impetus to settlement,

Today the valley contains about two-thirds of the total population of the Grande Ronde
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Basin., Lla Grande, located at the western end of the valley floor, has a population of
a little less than 9, 000 within the city limits. If the developed area outside the city
limits is included, the population would approximate 12,000, Almost one-half of the
population of the Basin live in Lla Grande or its outskirts. Besides being the largest
city in the Basin, it is the county seat of Union County. Union, on Catherine Creek
at the southeast corner of the valley, has o population of 1,457 and Elgin, at the
northern end of the valley, has a population of 1,310, aimost as large. May Park,
across the river from La Grande, has over 800 and Cove on Mill Creek on the eastern
edge of the plain has approximately 300. Imbler and island City have approximately
150 each and Telocaset, Summerville, Alicel, and Hot Lake have less than 100 each.

Population trends (1922.60) for Union County incorporated cities are shown in Figure 15,

Land Ownership

Private land covers nearly three-quarters of the sub-basin. Government land managed
by the Forest Service and the Bureau of Land Management amounts to 187 square miles
and public domain and state land consists of a little over six square miles. Federal,
state, and public land ownership is summarized in Table 4.

riati

The Grande Ronde Valley is served by an extensive network of paved and graveled
roads. Principal access to the valley is provided by Highway U. S. 30 which approaches
the valley from the direction of Baker and, following Ladd Canyon, enters La Grande
from the southeast. leaving the city on the west, the highway follows the Grande Ronde
and enters the adjoining sub-basin of the Upper Grande Ronde,

State Highway 203 linking La Grande with Baker by way of Union, Medical Springs,
and Pondosa provides a paved road across the southern part of the sub-basin. It follows
Catherine Creek from Union up to the 30th river mile.

State Highway 237 which leaves U. 8. Highway 30 south of the sub-basin enters the
Grande Ronde watershed near Telocaset and follows Pyles Creek into Union, [t continues
north to Cove and then west to Island City.

State Highway 82 linking La Grande with Enterprise cuts through the valley to Elgin and
gives access to the sub-basin from the north while serving as the main highway within
the valley.



SUB-BASIN INVENTORY . MIDDLE GRANDE RONDE

Many gravel roads serve lands on the valley fioor while some follow creeks up to the
surrounding mountains,

The main line of the Oregon-Washington Railroad and Navigation Company, a part
of the Union Pacific system, links La Grande with Baker on the south and Pendleton
on the north. A short branch iine from Lo Grande to Enterprise follows State Highway
82 to Elgin. It follows the main stem of the Grande Ronde north of Elgin to the
Wallowa River,

Lo Grande Municipal Airport, located about six miles southeast of the city, has scheduled
air service of West Coast Air Lines.

Western Greyhound Lines maintain a regular passenger service on U. S. 30 and the
Wallowa Valley Stages of la Grande have a similar service between La Grande and
Joseph.

Regular freight service exists on U. §. Highway 30, on State Highway 203 between
Lla Grande and Medical Springs via Union, and on State Highwoy 82 between La Grande
and Joseph.,

Present Economy

Economy of the sub-basin is based on agricuiture with support from the iumber industry,
the railroad, and highway organizations,

Agriculture in the Grande Ronde Valley began aimost one hundred years ago. The first
agricultural interests were centered in raising livestock, The animals found a ready
sale in the mining camps to the south and east where populations had already exceeded
the 5,000 mark. Stimulated by this demand and by the need for food products, small
grains, potatoes, and many vegetables and fruits were infroduced.

An indication of the place of agriculture in the sub-basin economy is the 1958 figures
for Union County which show a total agricultural income of $11 Y% million of which $3%
million was from livestock and the remainder from crops. These values are itemized in
Table 6.

in addition to the Boise Cascade Company which has a large mill in La Grande employing
more than 100 people, about 25 logging and lumber establishments employing from 1 to
100 people are listed in Manufacturer's Directory and Buyer's Guide, Furniture manu-
facturing, meat packing, and milk processing are other industries in La Grande while
fiour milling is carried out in Island City,
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Numbers of employees in various occupations covered by the State Unemployment Com-
pensation Commission from 1948-59 are shown in Figures 20A and 20B. These show ¢
seasonal fluctuation in employment, particularly in manufacturing, but the overall
trend in total number of employees has not changed appreciably in the 10-year period.

AMOUNT AND DISTRIBUTION OF THE RESQURCE

Precipitatior §

Climatological stations in the sub-basin are located at La Grande, Union, Cove, and
Elgin. Both precipifation and temperatfure are collected at all four stations with the
one at Lo Grande being active since 1887, Average annual precipitation for the Grande
Ronde Basin is shown in Figure 3 and precipitation in the sub-basin is discussed under
Climgate.

Stream _Gaging

Stream gaging stations in the sub-basin are located as shown in Figure 11. Only three
of the stations are active at present; two are on the Grande Ronde, one at La Grande
and the other near Elgin, and the third is on Catherine Creek above Union. Records
from these stations are published in USGS Water Supply Papers.

Yields

Annual yield of the Grande Ronde ot Elgin is shown in Figure 33, The average annual
yield at this location for the period 1904 through 1957 is 624,000 acre-feet. Of this
quantity, 276,000 acre-feet represenis the yield of the Upper Grande Ronde sub-basin.
The difference between these two quantities, 348, 000 acre-feet, represents the observed
yield of the Middle Grande Ronde sub-basin aofter consumptive use has taken place,

During the period of 55 years from 1904 to 1957, inclusive, the yield at Elgin was
highest in 1949, estimated as exceeding 1,200, 000 acre-feef, and wos lowest in 1916,
fess than 230, 000 acre-feet,

Mean monthly discharges at Elgin and la Grande, Figures 34 and 13, show the disiri-
bution of the average annual yield with respect to time. The patiern of flow is similar
at both stations, with low flows from October to February and July to September, and
peak flow occurring in April. However, high flows last a little longer af Elgin than
they do in la Grande due to heavier snow pack in the Middle Grande Ronde sub-basin
resulting from higher elevations as compared to the Upper Grande Ronde. Average
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monthly discharge at Elgin for April, the month of peck discharge, is about 2, 800 cfs
while the average discharge for September, month of lowest flow, is about 50 cfs,

Discharge characteristics for 1940, minimum discharge water year at the la Grande
gaging station, is shown in Figure 28. Minimum discharge of less than four cfs
occurred on August 26.

Flows in Catherine Creek near Union for 1955, minimum discharge water year, is shown
in Figure 35. The minimum recorded discharge of 6.5 ofs occurred on February 4.

Flood and drought frequency curves for the Grande Ronde ot La Grande are shown in
Figure 29. These curves indicate that a maximum flood flow of 7,400 cfs can be ex-
pected at La Grande with an average recurrence interval of 10 years and that o minimum
flow of 11 cfs for 30 consecutive days can be expected with the same frequency.

Figure 36, flood and drought frequency curves for Catherine Creek near Union, shows
that a maximum flood of 1,7G0 cfs and a minimum flow of 15 cfs for 30 consecutive
days could be expected to occur with a 10-year frequency.

Drought frequency studies for the Grande Ronde near Elgin, Figure 37, show that for
an average frequency of 10 years, a minimum flow of 14 cfs for 30 consecutive days

can be expected.

The recurrence interval cited in the above examples does not mean that the flow condi-
tions will occur once in every 10 years,

AMOUNT AND DISTRIBUTION OF THE RESOURCE UNDER APPROPRIATION

Water Rights

Distribution of location of water rights in the Grande Ronde Basin is shown in Figure 8,
A summary of the water rights within the Middle Grande Ronde sub-basin is given in
Table 16. Total water rights exceed 1, 100 cfs of which about 85 percent are for con-
sumptive use and the remainder for nonconsumptive uses. lIrrigation is the principal
consumptive use and power the main nonconsumptive use. Water rights for domestic,
industrial, municipal, and fish life total only about 17 cfs.

Almost all of the industrial water rights are located on the Grande Ronde near La Grande.
Of the power rights, amounting to over 175 cfs, about 40 percent are located on Willow
Creek and 30 percent on the Grande Ronde. The remaining power rights are located
either on Catherine Creek or Mill Creek,
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TABLE ]é6
WATER RIGHTS SUMMARY”

MIDDLE GRANDE RONDE BASIN

TOTAL RIGHTS
USE STREAM {FS
Domestic Catherine Creek 1.0
Grande Ronde River .7
Miil Creek 0.6
Willow Creek 0.4 .
Total Domestic ; 3.7
Municipal Grande Ronde River 0.8
Mill Creek Q.1
Total Municipal 0.9
irrigation Catherine Creek 501. 1
Clarks Creek 4.9
Grande Ronde River 315,9
Indian Creek 11.4
Mill Creek 26,5
Phillips 7.2
Willow Creek 80,6
Total Irrigation 947.6
Recreation None
Industrial Grande Ronde River 11.8
Total Industrial 11,8
Power Catherine Creek 33.6
Grande Ronde River 51.0
Willow Creek 77.2
Mill Creek 13.6
Total Power 175.4
Mining None
Wildlife None
Fish Life Catherine Creek 0.8
Willow Creek 0.2
Total Fish Life 1.0
Pollution
Abatement None
TOTAL MIDDLE GRANDE RONDE BASIN 1, 140, 4 cfs

* As of Janvary 1, 1959
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Irrigation rights of nearly 70 cfs from Catherine Creek are for water which is diverted
outside the Basin. This water is conveyed by means of Big Creek Ditch for use in the
Powder River Basin.

Depletions

A depletion diagram, Figure 38, shows the maximum legal depletion rights versus
stream miles in the Middle Grande Ronde. The diagram emphasizes the magnitude

of consumptive rights relative to nonconsumptive rights in the sub-basin and the impor-
tance of Catherine Creek as a source of water but does not necessarily show the actual
use which takes place because all rights are not exercised to their maximum or simul-
taneously. Also, water for nonconsumptive use becomes available for re-use at down-
stream locations.

EXISTING NEEDS

Domestic

Total rights for domestic usage are less than four cfs of surface flow and are distributed
among the many streams in the valley floor.

Municipal

Water supply for La Grande is obtained from the Upper Grande Ronde sub-basin and
only a few towns in the valley rely on the Middle Grande Ronde for their water. Total
municipal rights amount to less than one cfs.

Irrigation

According to the Bureau of Reclamation "although a total of 26, 400 acres is classed as
irrigated land, not more than 3, 300 acres, approximately 12V percent, have an adequate
water supply”. Low streamflows during the height of the irrigation season is the main
deterrent with inefficient irrigation works as a contributory cause in some areas. The
county committee on agricultural uses of water agrees with these figures but adds that

the water rights granted total 32,478 acres. According to the State Engineer's records,
existing irrigation rights cover 46, 000 acres. On the basis of the figures quoted by the
Bureau of Reclamation, only one-eighth of the land classed as irrigated receive adequate
water. Irrigation development in the Grande Ronde Basin is shown in Figure 5C, and
irrigation lands in Figure 5.
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Power

Hydroelectric generation in the Middle Grande Ronde sub-basin is limited primarily
to the Cove plant of the California Pacific Utilities Company which gets its supply
from Mill Creek. Its installed capacity is 300 KW,

Total rights in the sub-basin for power amount to approximately 175 cfs and include
miscellaneous rights on Willow and Catherine Creeks as well as the Grande Ronde River.
Most Basin power is imported.

Industrial

Industrial rights, amounting to less than 12 cfs, are located almost entirely on the Grande
Ronde. This water is used primarily by the timber industry for boiler and log pond needs.

Ma v

There are no water rights for mining in the sub-basin. The only active mining operation

is obtaining gravel from the river bed near Island City. While this operation helps to
keep the river channel open by removal of the materials of deposition, it creates a pollu-
tion problem by rendering the river turbid. Location of mineral deposits and active mining
operations is shown in Figure 7.

Recreation

There are no water rights for recreation use in the sub-basin. Four forest camps, two

state parks, and a municipal park are located within the sub-basin, as shown in Figure 9A,
Three of these parks are located on streams. According to the Recreational Water Resources
Study Group, these parks are used to capacity in early summer but visitors show less in-
terest late in the season when stream levels are low. As an example of use, Hilgard Park
registered 45, 000 visitors in 1957. Some of the lakes in the Wallowa Mountains are
accessible from the sub-basin though only by horseback or on foot, Two lakes that are
accessible by automobile are subject to legal restrictions controlling boats with motors,

Wildlife

There is considerable use of the valley by waterfowl. Principal nesting species are mal-
lards and cinnamon teal with mallards, pintails, and teals as migrants. Due to the
severe winters, the valley is not an important wintering ground.
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Some mule deer inhabit the brushy areas adjacent to farm lands while the Wallowa
Mountains in the southeast corner and the Blue Mountains to the north provide regular
~ habitat for elk and deer in the sub-basin, Streamfiow is adequate to meet the needs
of wildlife.

Fish Life

Of the average spawning population of 20, 000 spring chinook entering the Grande Ronde
River, about 15 percent use Catherine Creek., Steelhead trout spawn in Catherine Creek,
Indian Creek, and others and travel through the sub-basin to reach the Upper Grande
Ronde.,

Among the resident species, rainbow trout are the most abundant and are found in all
the streams. Cutthroat and Dolly Varden are less numerous. Such warm water species
as channel catfish, perch, and bass are found in some of the sloughs and ponds around la
Grande.

According to the State Game Commission, the Grande Ronde becomes too fow and warm

in the reaches around Lo Grande to support much sailmonoid production. in the opinion

of the local sportsmen, inadequate flows during late summer prevent migration of silver
salmon. Inadequate flows also cause siream water temperature to rise. Warm water
temperatures, while hindering the production of salmon and trout, enhance the production
of scrap fish. With the growth of scrap fish populations, the competition for food further
hinders the production of game fish, Local sportsmen state that seriously inadequate flows
exist in Catherine Creek from its confluence up to Union, Little Creek, Grande Ronde River
from La Grande to Elgin, Indian Creek and Willow Creek., Unscreened diversions of irri-
gation water cause heavy loss to fingerlings.

Pollution e t

The only sewage treatment works in the sub-basin serves la Grande. The present process
is inefficient and the effluent discharged into Mill Creek, about 2.5 million gallons a
day, does not meet the desired level of treatment. Sawdust and log pond discharge is

a frequent source of pollution associated with all sawmills in the sub-basin. Other indus-
trial pollution problems are normally related to slaughter houses, meat packing, and
creamery plants. Pollution to streamflow from sewers also occurs at Union and Elgin.

Lo Grande is studying a new sewage treatment works which would greatly reduce the quan-
tity of effluent discharged into the river and improve its quality. Treaiment works are
needed at Union and Elgin as well as additional sewers,

A siltation problem exists on the Grande Ronde at island City due to sand and gravel
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operations. Return irrigation water, highway construction, and logging operations
are also causes of pollution.

Need for mosquito control, although not strictly a pollution problem, should be con-
sidered, The presence of mosquitos responsible for the transmission of encephalitis is
presently a threat to horses and could become a human problem. Inadequate drainage
and wasteful irrigation practice leads to localized accumulations of water which provide
breeding places for mosquitos,

Flood Control

High velocities of flow in the upper reaches of the Grande Ronde River and Catherine
Creek, combined with low velocities which characterize streamflow through the valley,
result in regular flooding of valley lands, The flood problem is primarily one of land
inundation but loss of land through erosion and damage to developments occur in the

La Grande and Union areas. High flows are caused by the rain storms which occur during
winter and spring months and by the melting of mountain snow fields due to rising tem-
“peratures during spring and early summer, The largest floods occur during the snowmelt
period with Catherine Creek reaching a peak about two or three weeks later than the
Grande Ronde River. The floods of April and May, 1865, and December 1881 had peaks
approximating 10, 000 cfs at La Grande, Two other historical floods in 1876 and 1894 had
estimated peaks of 9,000 cfs and 9, 500 cfs, respectively.

Investigations pertaining to irrigation uses and control of flood waters have been per-
formed by federal, state, and local governmental agencies as well as by private interests
during the past 90 years. The most recent investigations have been carried out by the
Corps of Engineers who have prepared plans and cost estimates for flood protection works.

About 60, 000 acres of agricultural land is subject to flooding and the average annual
damage from floods was estimated in 1950 to approximate $582, 000 of which about
$504, 000 occurs in the agricultural area. Flood protection measures proposed consist
of levees and channel improvements in combination with storage. An essential part of
channel improvement is the removal of the constriction to flow existing in the channel
at the lower end of the valley.

Drainage

Much of the area subject to flooding also has drainage problems and the two water con-
trol problems are closely related. The practice of over-irrigating early in the season
when a lot of water is available adds to the drainage problem since the ground usually
is already saturated, or nearly so, from rains and runoff,
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FUTURE NEEDS

Domestic

Supplies from streamflow are adequate for future needs.

Municipal

Supplies are adequate for future needs. La Grande, the major municipdl user, obtains
part of its supplies from Beaver Creek in the Upper Grande Ronde sub-basin and the
remainder from wells. Beaver Creek runoff is adequate but the distribution system
from the reservoir is too small to meet the demand during peak demand periods.

Irrigation

The Bureau of Reclamation has published proposals for irrigation works in the Grande
Ronde Valley consisting of two storage reservoirs, on the Grande Ronde River and
Catherine Creek, and related facilities to supply an adequate quantity of irrigation
water to an area of about 59, 000 acres. Approximately 75 percent of this area would
be provided with irrigation water from the Grande Ronde and the balance with supplies
from Catherine Creek supplemented by water from Little, Warm, and Mill Creeks. The
reservoirs proposed would be multi-purpose use including storage to minimize floods.
Irrigation lands and irrigation development are indicated in Figures 5 and 5C,

Power

sgzéﬁ%\«yg«@%ﬂ

Because the major portion of this sub-basin is occupied by the Grande Ronde Valley,

the potentials for power development are greatly reduced. Reported potentials for
hydro installation are limited to Catherine and Indian Creeks. The FPC Report of 1957
lists only one project, that on Indian Creek with a possible installed capacity of 2,700
KW from a 616-foot head. This development was originally examined by the Bureau of
Reclamation in connection with irrigation studies. At the time of the Bureau study, it
was determined that benefits were not sufficient to justify the inclusion of power facil-
ities.

Potential for power facilities in connection with an irrigation facility on the Little Minam

* Hydroelectric Power Resource of the United States - Developed and Undeveloped -
1957 - Federal Power Commission
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River and utilizing the existing Cove plant were examined by the Bureau of Reclamation
and reported on briefly in 1941%, Nothing has materialized on this project which in-
volves multi-purpose use facilities.

Also examined for power potential was the possible Catherine Creek Project. In 1941,
the Bureau of Reclamation's conclusion was that "storage capacity at the Catherine Creek
site is too costly to justify providing additional storage for power use, or for increasing
dead storage to increase the power head”, The plan of development outlined in the
report, "Grande Ronde Project, Oregon”, March 1955, by the Bureau of Reclamation,
did not recommend any power facilities in connection with recommended irrigation de-
velopment,

Reconnaissance studies indicate the unregulated prime fiow at the Catherine Creek site

fo be only 19 cfs. A project with a hydraulic height of 121 feet utilizing 11, 200 acre-
feet of active storage from a gross of approximately 16, 000 acre-feet would increase
prime flow from 19 to 45 cfs. A flow of 45 cfs would give a prime flow of approximately
0. 3 of a megawatt at site and only 2.5 megawatis at Snake and Columbia River plants.

Utilizing all physical feasible head and average monthly flow, monthly outputs would
theoretically vary from 1,500 to 28,000 KW for this sub-basin (see Figure 39). The
theoretical average annual energy on this basis would be about 22, 000, 000 KWH,
about two percent of the Grande Ronde theoretical maximum potential.

Industrial

Expansion of timber processing in the area would require an increased supply of indus-
trial water as well as either greater summer flows or waste treatment for pollution abate-
ment. Development of a small pulp mill in the area may become economically feasible
but the problem of effluent disposal from such a mill would be a serious problem. Other
types of major water-using industrial development is possible in connectéon with food
processing.

Mining

Need for water for mining will not arise due to lack of potential. An increase in gravel
operations in the river will necessitate measures to combat the pollution problem,

* Project Investigation Report No. 57
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Recreation

Future recreational needs will require the preservation and enhancement of fish and
wildlife. Increasing interest shown in boating and water sports indicate that reservoirs
constructed in or near the sub-basin would be beneficial to the area.

Wildlife

Streamflow is adequate to meet the future needs of wildlife. Implementation of pro-
posed flood protection will tend to reduce the numbers of fur-bearing animals and water-
fowl,

Fish Life

The dominant anadromous species in the Middle Grande Ronde Basin are the chinook
salmon and steelhead trout.

Of the estimated 20, 000 spring chinook entering the Grande Ronde River, it is estimated
that approximately 15 percent spawn in Catherine Creek in the Middle Grande Ronde
sub-basin. Below La Grande, chinook have been observed only in Indian Creek.

There is evidence of relatively recent presence of silver salmon in Catherine Creek by
virtue of fingerlings collected in 1953.

Potential exists for the enhancement of salmon population in this sub-basin. Important
among possibilities is the introduction of fall spawning chinook. From Gordon Creek

to Indian Creek, spawning possibilities for at least 400 redds exist. Supplementing aids
are incubation stations and rearing impoundments,

Potentials exist for the transplantation of silver salmon into Spring, Indian, and Clark
Creeks. Other activities, including obstruction removal, screening, and stream shading,
will be desirable.

Transplantations do not seem to offer any additional potential for Catherine Creek be-
cause of the already established populations of saimon and steelhead, Improvements in
existing population could come through additional diversion screening, stream shading,
and rearing impoundments,

Little data is available relating to steelhead trout or resident fish in this sub-basin,
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Pollution Abatement

Population trends show a decline in the rural areas and an increase around La Grande,
the overall result being to maintain a steady population in the sub-basin. The rate

of increase in the La Grande area is not of sufficient magnitude to pose a sewage pollu-
tion problem much greater than that which presently exists and the same is true of other
areas in the sub-basin,

Flood Contro!

Need for flood control and the conservation of water for multi-purpose use will continue
to exist in the valley. Flood protection that is consistent with future water utilization
wiil require a combination of channel improvement, levees, and upstream storage.

Drainage

Drainage probiems will be helped, to some degree, by providing adequate flood pro-
tection. Better irrigation practices will also help to alleviate drainage probiems. Water
control problem areas in the Basin are outlined in the generalized plot of Figure 10.

v {\@3 N




SECTION 3 LOWER GRANDE RONDE BASIN

GENERAL DATA

Location

The watershed of the Grande Ronde below river mile 96, with the exception of the
watershed of the Wallowa River and tributaries, together with the area drained into
the Snake River between Imnaha Rapids and the mouth of the Grande Ronde, is defined,
for the purpose of this report, as the Lower Grande Ronde sub-basin.

It is bounded on the north and the west by the Blue Mountains, while the Snake River
and the watershed of the Imnaha forms the eastern boundary. The southern boundary
is the watershed of the Wallowa River. Figure 40 shows the entire sub-basin stream
system.

ize

This is the largest sub-basin covering an area of 1, 837 square miles and occupying 35
percent of the entire Grande Ronde Basin. The actual Grande Ronde River drainage
for this sub-basin totals approximately 1,620 square miles. It includes parts of six
counties, some located in Washington,

About 1,233 square miles or 67 percent of the sub-basin lie in Wallowa County, and

245 square miles or 13 percent in Union County. About 10 square miles on the head-
waters of Lookingglass Creek fall within the boundary of Umatilla County, bringing

the total sub-basin area within the State of Oregon to 1,488 square miles. The balance,
249 square miles, is shared among Asotin, Columbia, and Garfield Counties of Washing-
ton,

The main stem of the Grande Ronde below mile 96 together with the major and minor
tributaries in the sub-basin, including those flowing directly into the Snake River,
total more than 1, 900 stream miles which is nearly 34 percent of the total stream miles
in the Grande Ronde Basin. Wenaha River with a length of 30 miles and Joseph Creek
with 75 miles are the two main tributaries of the Lower Grande Ronde. Of the minor
tributaries, Lookingglass Creek with a length of 15 miles and Mud Creek with 20 miles
are the most significant,

Geology

Limited information is available concerning the geology of a large part of this sub-basin.
Miocene Columbia River basalt is the predominant rock type and is believed to cover the

129







SUB-BASIN INVENTORY . LOWER GRANDE RONDE

greater part of the area not overlaid by alluvium. These basalts contain relatively
thin interlayers of other volcanic and pyroclastic rocks such as andesite and tuff. The
individual basalt flows generally range from 10 to 50 feet in thickness, but may attain
thicknesses of 150 feet or more. Some exposures reveal 20 or more separate flows.

The basait sometimes cools to form columnar structures, whereas the andesite often cools
in the form of plates,

The geologic structure of the sub-basin is believed to be essentially one of alternating
synclines and anticlines (troughs and arches) cut by northwest trending faults. Both
structures characterize this part of Northeastern Oregon. The Grande Ronde River follows
in a northeasterly direction what may well be a synclinal trough or a down-dropped fault
block or graben.

Ground water may be found between the Columbia River basalt Flows wherever coarse
sand, gravel, or boulders accumulated to form a permeable zone. Seepage from these
water-bearing interflow zones, where they have been opened by down-cutting streams,
helps to sustain summer flow in many drainage routes, The lacustrine or lake bed de-
posits filling much of the Elgin Valley, in the extreme southwesternmost part of the sub-
basin, are not good aquifer materials. They consist of medium-to-fine-grained sand
with much silt and clay that provide but little pore space for the movement of water.

The only known mineral occurrence in this sub-basin is a copper deposit in the north-
eastern part. As no information concerning it is available, it is believed to be of minor
importance.

Topography

The lowest point in the sub-basin, elevation 800, is at the confluence of the Grande
Ronde and Snake Rivers. Oregon Butte (elevation 6,401) on the headwaters of Crooked
Creek in the Blue Mountains is the highest point. Many peaks with elevations higher
than 5,000 feet exist in the Blue Mountains on the northern boundary and a few on the
southern boundary in the headwaters of Joseph Creek.

The topography of the sub-basin follows the general pattern of the Grande Ronde Basin,
It consists of a plateau at an elevation of 3,500 feet to 4,500 feet which is dissected
by deep canyons. The Blue Mountains on the northern boundary of the watershed form
a continuous ridge running east-west having an elevation of more than 5,000 feet.
Terrain over most of the sub-basin is characterized by steep canyon slopes making the
land generally unsuitable for crops.

The main stem of the Grande Ronde enters the sub-basin at its southwestern corner and
flows in a general northeasterly direction until it enters the State of Washington. From
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Land Ownership

The Forest Service and the Bureau of Land Management control 971 square miles rep-
resenting about 53 percent of the sub-basin area. Almost the entire drainage basin

of the Wenaha River and half of Joseph Creek are included in federal lands, Public
domain and state lands cover about 20 square miles. About 70 square miles of agricul-
tural land exist in the portion of the sub-basin falling within Union County. Figures
relating to Wallowo County are not available. Federal, state, and public land owner-
ship for the Basin is summarized in Table 4,

Transportation Facilities

Despite the scarcity of population, the sub-basin has an extensive system of secondary
roads. State Highway 3 from Enterprise to Llewiston, Idahe follows the ridge on the
western end of the Joseph Creek drainage area. An important access road into the sub-
basin, it forms a buse for a number of dirt roads serving upland areas.

State Highway 82 from Elgin to Enterprise cuts through a small portion of the sub-basin
at the western end. These two highwaoys are the only paved roads within the sub-basin
with the exception of about two miles of State Highway 204 lying near Landon Lake on
Lookingglass Creek,

An improved gravel road linking Elgin with Troy and following the canyon of the Grande
Ronde to meet State Highway 3 is the most important of local roads. Other improved
roads connect the few small communities found in the sub-basin.

A number of unimproved roads serve the area between Joseph Creek and the Snoke River.
Drainage areas of the Wenaha River, Lookingglass Creek, and Joseph Creek below Chico
have no roads.

A short stretch of the Oregon-Washington Raiiroad and Navigation Company's branch
line from Lo Grande to Enterprise follows the course of the Grande Ronde upstream from
Rondowa,

State Highway 82, a short stretch of which crosses the western end of the sub-basin, is
the only road in the area having regular bus service. On the other roads, passenger
services are limited to charter and irregular trips. Freight facilities follow the same
pattern, regular service on State Highway 82 and charter service on other roads.

Present Economy

Sub-basin economy is based on timber operations supported by stock raising and dry
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SUB-BASIN INVENTORY . LOWER GRANDE RONDE

the rest of the year. Maximum flows at Zindel occur in Moy while April is the month
of maximum flows ot Elgin and Lo Grande. This is due to later peak flows on the
Wallowa River resulting from later snowmelt, Minimum flows at Zindel occur in
September and average 800 cfs,

Drought frequencies for the Grande Ronde River af Zindel, Figure 42, indicate that

an average flow of 415 cfs for at least one month occurs with an average recurrence
interval of 10 years.

AMOUNT AND DISTRIBUTION OF THE RESOURCE UNDER APPROPRIATI

W ights

In keeping with the undeveloped character of the sub-basin, the water rights are neg-
ligible both in number and in quantity. Waoter rights for nonconsumptive uses do not
exist and only 15, 3 cfs have been appropriated for consumptive use, Of this amount,
13.5 cfs are for irrigation while 1.5 ofs and 0. 3 cfs are for domestic and industrial uses,
respectively, os shown in Table 17. The mojority of water rights for irrigation use are
in the Gordon Creek area in the southwesfern corner of the sub-basin, This area is in-
fluenced by the agricultural development of the adjocent Grande Ronde Valley, A few
irrigation rights exist on Crow Creek and Upper Joseph Creek,

Depletions

A comparison of total and consumptive legal depietion rights for the Lower Grande Ronde
is shown in Figure 43, As the plot indicates, nearly the entire depletion in the lower
river system occurs in the major tributary, the Wallowa River, and depletion within the
Lower Grande Ronde sub-basin proper Is negligible.

gy

EXISTING NEEDS

Domestic

Rights for domestic consumption are too low to be of significance.

Municipal

No water rights for municipal use exist in the sub-basin.
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TABLE 17

WATER RIGHTS SUMMARY*

LOWER GRANDE RONDE BASIN

TOTAL RIGHTS
USE STREAM CFS
Domestic Ali 1.5
Municipal None
Irrigation Grande Ronde River 5.4
Gordon Creek 5.0
Joseph Creek 3.1
Total Irrigation 13.5
Recreation None
industrial All 0.3
Power None
Mining None
Wildiife None
Fish Life None
Pollution
Abatement None
TOTAL LOWER GRANDE RONDE BASIN 15,3 cfs

* As of January 1, 1959
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Fish Life

With 96 miles of the Lower Grande Ronde included in the sub-basin, all anadromous
fish runs in the Grande Ronde stream system pass through at least a part of this sub-
basin. Fish runs and spawning grounds are significant features of the sub-basin and
are of importance to the entire Basin,

in 1958, the runs were estimated at 20, 000 spring chinook, 2,000 fall chinook,
22,500 steelhead trout and a small run of silver salmon. Spawning ground surveys
indicated that 20 percent of the spring chinook spawn in the Wenaha River and 15
percent in Lookingglass Creek. Both streams head in the Blue Mountains. Due to the
undeveloped state of the Wenaha River and Lookingglass Creek drainage areas, fish
runs in these streams have adequate quantities of water of suitable quality.

Pollution Abatement

Pollution abatement problems are minor due to the low density of population and low
level of development,

Fiood Control

No flood control problems exist in the sub-basin,

FUTURE NEEDS

Domestic

5

Supplies from surface runoff are adequate for future needs since the potential for an
increase in population is limited.

Municipal

There is very little potential for municipal use of water,

Irrigation
Potentially irrigoble land in the sub-bosin is very limited in area and, if developed,

will not create o significant demand for water. Supplies in the perennial streams are
adequate to meet any future needs for irrigation use,
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Plans B and C, which involve the use of much of the flow for irrigation out-of-basin,
would result in a lesser development of the power potential of this sub-basin,

In the recent report of the Division Engineer, Corps of Engineers, North Pacific
Division, entitled "Water Resource Development Columbia River Basin”, dated June
1958, the Major Water Plan, which is a recommended program for the development
of the Columbia River and its tributaries include one project on the Grande Ronde
River. This project is included in the plan as an additional unit to be considered on
a deferred basis because of conflict with the fisheries rescurces on the Grande Ronde.

This project, the Wenaha Project, envisions 900, 000 acre-feet of storage at a location
approximately eight miles above the Rays Ferry site, Under the system described in

the Major Water Plan, and under 1985 load conditions, the 31-month average contin-
vous power at load center, last added by this project amounts to 60 megawatts of at-site
capacity and 28 megawatts of downstream capacity on the Snake and Columbia Rivers
for a total of slightly less than 90 megawatts of average continuous power. The average
annual energy generation of this project is estimated to approximate 70 megawatts of
average generation at-site and 9 megawatts of average generation downstream on the
Snake and Lower Columbia. The project, as outlined, has a benefit-cost ratio of 3. 34
to 1 for early construction and 1. 10 to | for construction aofter the 800, 000-second-foot
flood control limit has been achieved for The Dalles,

Preceding data indicate the need for storage development to make realistic use of the
power potentials of the Grande Ronde River within the lower Grande Ronde sub-basin.
One factor of considerable importance in establishing the value of power development

in this sub-basin will be the problem of conflict between the basic resources of power de-
velopment and fisheries. Present knowledge does not provide any method for resolving
in particular the problem of fish passage for downstream migrants passing through reser-
voirs with large fluctuations.

The theoretical potential of the Lower Grande Ronde River for energy production, uti-
lizing average annual flow over all available physical head, would approximate
3,470, 000, 000 KWH annually. Average annual energy generation ot the Wenaha site
would approximate 600, 000, 000 KWH annually, or approximately 17 percent of the
Basin's theoretical potential, Generation, based on average monthly flow and physi-
cally available head, would vary from a September low of 98, 000 KW output to a May
high of 1,022,000 KW (see Figure 44).

Industrial and Mining

Little potential exists for industrial or mining development in this sub-basin,
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Recregtion
Future recreational needs can best be served by preservation of the existing resources
such as fish and wildlife which, in turn, need an odequate quantity of water of proper

quality. Construction of multi-purpose reservoirs would enhance the water-based recre-
ational potential of the sub-basin but would be extremely defrimental to fish life,

Wildlife

Water supply for wildiife needs will not be a problem in the future,

Fish Life

In addition to resident species, anadromous fish uvtilize the Lower Grande Ronde sub-

. basin, No runs of chinook salmon and steelhead trout occur. Chinook salmon population
g are associated particularly with the Wenaha River drainage. Steelhead trout are known
’ to be present in numbers in the Wenaha River and Joseph Creek. However, the distri-
bution of steelhead is believed to include many of the smaller tributaries.

There is no evidence that the Lower Grande Ronde main stem is used for chinook spawning,
but it is probably used as a rearing area.

The Wenaha River is utilized by chinook salmon for spawning. The best area is on the
South Fork. Milk, Butte, and Crooked Creeks are also important spawning areas.

Little is known about steelhead populations in the Wenaha drainage. Although it is

believed that silver salmon once utilized this drainage, there is no evidence that they
presently do so.

There are indications that Joseph Creek, a tributary of the lower main stem, once

supported populations of both spring and fall run chinook; there is no evidence that this
specie remains,

Joseph Creek is reported to have a good steelhead population on its main stem and on

tributaries. It is believed that Chesnimnus, Swamp, and Crow Creeks all support steel-
head within their drainage.

The existence of silver salmon in the Joseph Creek drainage has not been established,
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The recent report” of the Oregon Fish Commission indicates potential for enhancement
of the anadromous fishery of the Lower Grande Ronde River drainage.

The best possibility appears to be in the transplantation of fall spawning chinook salmon,
A conservative estimate of spawning gravel in 81 miles of the lower main stem exceeds
85, 000 square yards.

in the drainage of the Wenaha it is suggested that fish transplants of fall spawning
chinook and silver salmon be made. A rough estimate of redd potential is 1,250 for

fall spawners and 900 for silvers. Fall spawning chinook would be planted in the lower

main stem of the Wenaha and silvers in Butte and Crooked Creeks.

Other possibilities include removal of obstructions, development of impoundment areas,
and measures for stream improvement,

Joseph Creek offers potential of over 50 miles in the drainage that could be utilized by
fall spawning chinook and silver salmon. Redd potential is not established,

Obstructions, screening, impoundment sites and stream improvements are also items of
consideration,

All indications are that the Lower Grande Ronde sub-basin is functioning well below its
potential in the production of anadromous fish.

Huti te

Pollution abatement will not be a problem in view of the lack of potential for develop-
ment in the sub-basin although sound watershed management s essential.

Elood Control and Drainage

In view of the topography and limited degree of development, the need for flood con-
trol in the sub-basin will not arise. There are no drainage problems in the sub-basin,

* Environmental Survey Report Pertaining to Salmon and Steelhead in Certain Rivers
of Eastern Oregon and the Willamette River and its Tributaries - Part |
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SECTION 4 WALLOWA BASIN

GENERAL DATA

Location

This sub-basin comprises all the land drained by the Wallowa River and its tributaries.

It occupies a central position in the Grande Ronde Basin, being almost entirely surrounded
by three of the sub-basins. It is bounded on the north, east, and west by the Lower
Grande Ronde, !mnaha, and Middle Grande Ronde sub-basins, respectively. In the south,
it has a common boundary with the Powder River Basin of about 12 miles of the Wallowa
Mountains. The entire stream system for this sub-basin is shown in Figure 45.

Size

This sub-basin has an area of 928 square miles, being the third sub-basin in order of size
and containing almost 18 percent of the Basin area. The major part of the sub-basin,
788 square miles, including developed lands, is in Wallowa County. The balance is in
Union County.

Streams within the sub-basin total 1,027 miles in length or 18 percent of total siream
miles in the Basin, Wallowa River, which is the major tributary of the Grande Ronde,
has a length of nearly 66 miles, It has four principal tributaries; the Minam River with
a length of 50 miles, Lostine - 31 miles, Bear Creek - 25 miles, and Hurricane Creek - 19
miles.

Geology

The oldest rocks in the sub-basin are Triassic sediments which comprise a thick series
of slates, sandstones, and limestones that occupy a large area between the Lostine
River and the West Fork of the Wallowa River. Partial intrusion of these rocks by
quartz diorite and granodiorite occurred during Cretacious times, The intrusion, of
batholithic proportion and making up most of the Wallowa Mountains, extended west
to the Minam River in this sub-basin, Columbia River basalt, extruded in Miocene
times and the most extensive rock unit in the Basin, covers the remainder of the area
except for overlying alluvium in the valleys.

The Wallowa River between the confluence of the East and West Forks and the 18th
river mile, the Lostine River below the 15th mile, and Bear Creek below the 5th mile,
flow through alluvial deposits. There are three large alluvial areas in the sub-basin,
all potential sources of ground water as they consist principally of sand, gravel, and
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morainal material, The largest of these possible aquifers extends from the headwaters
of Wallowa Lake to the City of Enterprise and has an area of about 100 square miles.
Alluvial fill in the narrow area between the lostine and Wallowa Rivers forms another
large deposit of about 30 square miles. The third, at the confluence of Bear Creek,
covers about 10 square miles, The best cuitivable lands in the sub-basin are located
on these alluvial deposits.

The outstanding geologic structures in the sub-basin are the syncline striking about

N. 30° W. in the region between Hurricane Creek and the Lostine River; the vertical
faults that displace the limestones near the mouth of Hurricane Creek about 1, 500 feet
and about 500 feet near the mouth of lake Creek; and the vertical displacement of
7,000 to 9, 000 feet that forms the scarp on the northeast side of the Wallowa Moun-
tains, Wallowa Lake and the many smaller lakes in the sub-basin were formed by the
gouging and daming action of glaciers,

The three main limestone deposits in the Wallowa Mountains are situated in this sub-
basin, These deposits are all of the same bed of limestone, but that along the lostine
River and Hurricane Creek has been mineralized with pyrite due to the proximity of
the granitic intrusive, whereas the more removed limestone along the range front Is
relatively pure. The Lostine River deposits occur in parts of Sections 3, 4, and 9,
Township 2 South, Range 43 East, in the river canyon approximately six miles south

of Lostine. This is a thick massive limestone, light gray in color and considerably re-
crystallized into a finely-granulated texture. Years ago the rock was quarried and
burned into quicklime for local consumption, but little or no use Is now made of it.
Analysis indicates that this limestone is suitable for cement, but that too much pyrite
(iron sulfide) is present for use as high-grade quicklime., A bed of similar marble occurs
opposite the old quarry, at an elevation of about 5, 000 feet, and forms cliffs 300 to
500 feet high for nearly six miles up the Lostine River. The range front deposits are
the most promising in the sub-basin due to the purity and accessibility. The main
operator is the Black Marble Quarry in Sections 19 and 20, Township 2 South, Range
44 East, at an elevation of about 6, 000 feet and approximately five and one-half
miles from a plant rail siding on the Wallowa River. This is a well-beddad, dense,
black limestone quarried for burned lime and as it polishes to  handsome jet-black
stone, for ornamental and building purposes. The outcropping bed is 50 to 500 feet
thick., The limestone burns to a superior grade of lime with a very desirable texture,
The lime slacks easily and works smoothly. The operating company has a mill near
Enterprise capable of producing 10, 000 tons of quickiime a year. The Hurricane Creek
deposits occur on parts of Sections 9, 10, 15, and 16, Township 3 South, Range 44
East, approximately nine miles south of Enterprise. The occurrence extends south
about five miles to the Matterhorn Peak in Sections 10 and 11, Township 4 South, Range
44 East. This limestone varies from high to low-grade purity, contains pyrite in places,
and is crystallized to marbles of pure white in the region of the Matterhorn,
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Metallic minerals found in the south part of the sub-basin are copper, gold, lead,
molybdenum, silver tungsten, and zinc. As far as is known, these are small deposits
and it is doubtful if many have economic potential.

Location of mineral and other important deposits are given in Figure 7.

Topography

The rugged Wallowa Mountains, occupying an area of about 100 square miles at the
southern end, overlook the plateau that comprises most of the rest of the sub-basin.
These mountains, by far the most significant topographical feature in the area and one
of the most important in the Basin, consist of high peaks with perennial snow, steep
slopes, and numerous lakes. Many peaks exceed elevations of 9,000 feet and Matter-
horn, with an elevation of 9, 845 feet, is the highest. Most of the lakes are small,
measuring less than 25 acres in extent while some are less than 10 acres. Ice Lake with
an area of 60 acres is the largest of 45 named lakes in the mountains, all of which are
accessible only by mountain trails.

Wallowa, Minam, and Lostine Rivers and Hurricane Creek originate within a few miles
of each other near Matterhorn while Bear Creek finds its source at the northeastern sector
of the mountains. Steep gradients are common to all streams within the mountains.

West Fork of Wallowa River drops about 3, 700 feet in 12 miles and the East Fork nearly
3, 000 feet in 5 miles.

At the foot of the mountains, the Wallowa River enters the lake bearing its name.
Formed by glaciation, Wallowa Lake is about 3.5 miles long and has an area of 1,600
acres, It is the largest body of water in the Basin and, because of its magnitude and
location, is one of the most important recreational areas in the Grande Ronde Basin,

Lleaving Wallowa Lake at the northern end, the river drops about 300 feet in 3 miles
and from there on it follows a relatively uniform gradient in a northwesterly direction,
The total drop in this section of the river is about 1,750 feet in 47 miles. The course
of the river from the 20th river mile to the confluence with the Grande Ronde lies in

a canyon.

Hurricane Creek drops about 4, 300 feet in about 17 miles to join the Wallowa at
Enterprise. Lostine River drops about 3, 300 feet in the first 15 miles and another
1,000 feet in the next 15 miles before it joins the Wallowa at the 25th river mile.
Bear Creek commences its course with extremely steep gradients and drops over 4, 200
feet in 17 miles. In the following 7.5 miles, it drops 700 feet and meets the Wallowa
near river mile 22, Minam River, the longest of the fributaries, drops about 4, 000
feet in 23 miles and 1,200 feet in the next 26 miles, meeting the Wallowa at the 10th
river mile.
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While the more important tributaries flow northwards from the Wallowa Mountains to
join the Wallowa River on the west bank, several minor tributaries draining the bench
land along the northeastern boundary of the sub-bosin meet the Wallowa on the east
bank. About 52 percent of the sub-basin's area is comprised of mountainous terrain.
Figure 2 shows the stream system profile for the Basin.

Climate

Average monthly temperature varies between 22 and 44 degrees Fahrenheit in winter
and between 45 and 65 degrees Fahrenheit in summer in elevation ranges between
2,900 feet and 4, 200 feet. Enterprise and Joseph and the agricultural lands in the
Wallowa Valley fall within this range.

Annual-average precipitation varies from about 56 inches in the Wallowa Mountains at.
elevations of 9, 600 feet to 12 inches along the northeastern border of the sub-basin.
Agricultural lands in the Wallowa Yalley have an annual precipitation range of 13
inches to 17 inches, Average annuval snowfall in the Wallowa Yalley ranges from 46
inches to 66 inches according to elevation. Heaviest snowfall occurs at higher eleva-
tions,

The average length of growing season is 108 days ot Wollowa, elevation 2,935 feet,
and 134 days ot Joseph, elevation 4, 400 feet,

Pop latio

The Wallowa Valley hos the largest population in the Basin with the exception of the. .
Grande Ronde Valley. Statistics published for Wallowa County show that the county. . .
population dropped by nearly 2,000 between 1920 and 1930, There has been a slight
increase since 1950 as shown in Figure 14, Population trends in the cities are given.in
Figure 16, - 8 ' :

Enterprise, the largest city in the Basin next to Lo Grande, hod o population in 1960
of 1,916, Wallowa, at the lower end of the valley, had ‘?8{) while joseph Lostine,
and Mincm had 781, 239, and 75, respectively. ~ -

Ldnd® Ownersiw in

More than half the- fcmd in the svbnégsm is g}t;vafaf’y wm& Feﬁiemi icmé mcnagemenf
by the Forest Service and the Bureou of Land Management amounts to.447 square miles
and public domain and state lands fotal about two square miles,
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AMOUNT AND DISTRIBUTION OF THE RESOURCE

Precipitation Dato

Active climatological stotions in the sub-basin are located ot Enterprise, Minam, and
Wallowa, The station ot Wallowa is the oldest, hoving been started in 1903, while
those at Minam and Enterprise dote back to 1909 and 1931, respectively. Both temper-
ature and precipitation are recorded at the three stofions. Averoge annual precipitation
for the Grande Ronde Basin is shown in Figure 3 and precipitation in the sub-basin is
discussed under Climagte. Climatological stations in the Basin are located as shown in
Figure 11,

Stream Gagin

Stream gaging stations in the sub-basin are located as shown in Figure 11, In addition
to the gaging stations on irrigation conals, stations exist on three tributaries; Hurricane
Creek, lostine River, and Beor Creek, Thres stotions are locoted on the Wallowa
River, at Joseph, ot the outlet of Wallowa Lake and on the East Fork. Records from
these stations are published in USGS Water Supply Papers,

Yields

Annual yield of the Wollowa River at its mouth is shown in Figure 46, Average annual
vield at this point for the period 1904 through 1957 is 779, 000 acre-feet, Since the
drainage orea is 928 square miles, the average annucl yield per square mile is over
800 acre-feet. Average annuval yield of the Grande Ronde at Zindel for the period 1904
through 1957 is 2,415,000 acre-feet. The yield of the Wallowo sub-basin is, therefore,
32 percent of the total yield ot the Grande Ronde while its areqa is only 18 percent of
the Basin. During the 55.year period, the estimated sub-basin vield was highest in
1949, exceeding 1, 200, 000 acre-feet, and lowesi in 1941, aboui 200, 000 acre-feel,

The mean monthly discharge of the Wallowa River ot the mouth, Figure 47, shows the
distribution of the average annual yield with respect to time, The flow pattern is
similar to the Gronde Ronde except that peak flows in the Wallows cccur in June while
in the Middle Grande Ronde they generally occur in April.

Average monthly discharge at the mouth of the Wallowo varies from 380 dfs in September
to 2,740 in June. Figure 48 shows the flow pattern for 1936, the year of minimum flow,
of the lostine River at Lostine, and Figure 49 shows the same information with respect

to Bear Creek near Wallowo for 1937.
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SUB-BASIN INVENTORY . WALLOWA

Drought frequencies for the Wallowa River at Minam, Figure 50, indicate that a
minimum flow of 95 cfs for 30 consecutive days can occur at the average recurrence
interval of 10 years,

UNT ISTRIBUTI OF THE RESOURCE UNDER APPROPRIATIO

Water Rights

Distribution of the location of water rights in the Grande Ronde Basin is shown in
Figure 8 and a summary of the water rights within the Wallowa sub-basin is given in
Table 18,

Water rights total about 1,570 cfs of which 75 percent are consumptive and the balance
nonconsumptive, lIrrigation is the chief consumptive use and such rights are located
principally on the Wallowa and Lostine Rivers and Hurricane and Bear Creeks.

Power rights, constituting the main nonconsumptive use, exist chiefly on Wallowa and
Lostine Rivers and Hurricane Creek. Municipal and industrial rights, which also are
consumptive, are located on Wallowa River. Municipal rights exist also on Bear Creek
and Lostine River.

Depletions

A depletion diagram, Figure 51, indicates the legal depletion rights versus stream miles
in the Wallowa River and shows that the rights exist over the entire stream system with
large depletions occurring at many locations. This plot shows the total of all rights but
does not indicate the actual water use, due in part, to the seasonal nature of irrigation
and mining use and the existence of return flows from irrigation.

EXISTING NEEDS

Domestic

Rights for domestic usage amount to less than six cfs and are distributed among the many
streams in the sub-basin.

Munici

Enterprise, the largest city in the sub-basin, is dependent on springs for its water, The
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TABLE 18

WATER RIGHTS SUMMARY*

WALLOWA BASIN

TOTAL RIGHTS
USE STREAM CFS
Domestic Bear Creek 0,1
Hurricane Creek 0.7
Lostine River 0.4
Prairie Creek 0,1
Wallowa River 4.4
Total Domestic 5.7
Municipal Bear Creek 6.0 =
Lostine River 2.5 %%%
Wallowa River 13.2 =
Total Municipal 22, 4
lrrigation Bear Creek 73.2
Hurricane Creek 166.0
Lostine River 196. 4
Minam River 1.3
Prairie Creek 13,1
Wallowa River 576.7
Total Irrigation 1,026.7
Recreation None
Industrial Hurricane Creek 0.2
Minam River 100,0
Wallowa River 23.2
Total Industrial 123.4
Power Hurricane Creek 30.9
Lostine River 64.0
Prairie Creek 12,0
Wallowa River 246.2
Total Power 353. 1
Mining None
Wildlife None
Fish Life Bear Creek 0.5
Hurricane Creek 5.0
Lostine River 0.1
Wallowa River _33.1
Total Fish Life 38.8
Pollution
Abatement None
TOTAL WALLOWA BASIN 1,570. 3 cfs

* As of January 1, 1959
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SUB-BASIN [INVENTORY . WALLOWA

Mining

No water rights for mining use exist in the sub-basin,

Recreation

There are no water rights for recreation use but most of the recreational facilities
offered by the sub-basin are based on water. Wallowa Lake is the most popular recre-
ation ground within the Basin and atfracts many vacationers. A state park with over-
night camping facilities is located at the head of the lake which provides fishing and
other water-based recreation, The area forms a center for mountaineering, fishing,
and hunting associated with the Wallowa Mountains. The Lostine and Wallowa Rivers
are popular fishing streams in the sub-basin, There are 15 forest camps and 3 state
parks within the sub-basin located as shown in Figure 9A,

Wildlife

The rugged land south of the Wallowa Valley is an important habitat for Rocky Mountain
elk. Mule deer also inhabit the area. About 15 species of ducks and migratory water-
fowl inhabit Wallowa Lake, Kenney Lake, and other lakes, as well as swamps. Muskrat
is the most numerous fur-bearing animal requiring water, others being mink, coon, and
beaver., Existing water needs of wildlife are satisfied.

Eish Life

Fish life is a significant natural resource of the sub-basin. In addition to the many
streams, the sub-basin has about 2, 370 acres of lakes which support fish. The streams
are inhabited by rainbow and Dolly Varden while the lakes have been stocked with
rainbow, cutthroat, eastern brook, and mackinaw. Wallowa lake contains the land-
locked variety of blueback salmon, locally known as kokanee, which is an important
sports fish.

A significant part of the spawning grounds in the Basin used by anadromous fish is
located in the Wallowa sub-basin. The State Fish Commission estimates that of the
spawning population of spring chinook in the Grande Ronde Basin, 20 percent use the
Minam River, 15 percent the Lostine River, and 10 percent the Wallowa River. This
means that 45 percent of the total chinocok spawning grounds now used are located in
the Wallowa sub-basin. Recent data indicates that a comparatively large portion of
the Grande Ronde River run of siiver salmon spawned in the Wallowa River system,
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recreational development at the head of Wallowa Lake will require a more adequate
water supply system,

tio

With the exception of a few small isolated tracts, there is no additional irrigable land
in the sub-basin. Cropping practices have remained consistent over the years and if
this trend continues, additional water will not be needed for existing lands with the
exception of increasing the water available during low flow periods. Diversions can
be reduced by better irrigation practice and improved ditch systems. Streamflow will,
therefore, be adequate for foreseeable future irrigation needs.

Power

Physical potentials for power development exist in the Wallowa Basin but the feasibility
of development is limited. Such small projects as may be feasible from an economic
point of view are not significant.

As with other Grande Ronde hydro development, storage is needed to provide stream
control and provide water when needed. Because of the steep gradients of the streams
of this sub-basin, and previous development in the best areas, storage reservoirs are few,

Some small storage would be available at headwaters, lakes, and at sites on Minam
River, Bear Creek, Lostine River, and Hurricane Creek. All these possibilities added
together would total less than 60, 000 acre-feet with the largest single unit approxi-
mating 20, 000 acre-feet with a dam of 250 feet estimated height.

One project is listed in the 1957 FPC Report™, 1t is on the North Minam and has a poten-
tial installed capacity of 4, 800 KW with a 950-foot head.

In the U, §. Geological Survey Report, entitled "Water Utilization in the Grande Ronde
River - Oregon and Washington”, 1947, it is concluded the Lostine River, Bear Creek,
and Hurricane Creek projects are of little interest., Nothing has developed to change
this conclusion.

The potentials of the sub-basin are for small run-of-river units primarily and are of little
significance as important sources of usable power for the foreseeable future.

* Hydroelectric Power Resources of the U. S. - Developed and Undeveloped, 1957 -
Federal Power Commission
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SUB-BASIN INVENTORY . WALLOWA

Using average monthly flows over all physically feasible head output would range
from 24,000 KW in February to 315,000 KW in June (see Figure 52), Theoretical
average annual energy on the above basis would approximate 750, 000, 000 KWH,
about 17 percent of the Grande Ronde Basin theoretical total, o small portion of which
has potential for development.

Industrial
Potential is lacking in the sub-basin for industrial expansion and consequent increase
in industrial use of water. '
inin
A significant need for water for mining use is not expected to arise due to the lack of
- potential.
Recreation
Future recreational needs will require preservation of the scenic grandeur of mountains
and lakes and conservation of fish and wildlife which constitute some of the most impor-

tant assets of the Wallowa sub-basin. A large part of the recreational potential remains
to be developed and exploited,

Wiidlif

Streamflow is adequate to meet future needs of wildlife.

Eish Lif
The Wallowa River drainage is utilized by several species of anadromous fish, These
include the chinook salmon, silver salmon, and steelhead. Blueback salmon, once the

most abundant variety, are now extinct.

Spring chinook salmon are the primary specie of chinook that inhabit the system. There
is evidence that fall spawning chinook populations exist.

Silver salmon are known to utilize the area of the main stem between Joseph and
Enterprise. Their spawning area coincides closely with that of the spring chinook,
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SUB-BASIN INVENTORY . WALLOWA

Little data is available with regard to steelhead trout populations, It is thought
that Wallowa upper main stem, Prairie, Trout, Whiskey, Dry, Big Canyon, and
Howard Creeks are all important to steelhead production,

Hurricane Creek supports spring chinook and steelhead trout production, as does Bear
Creek.

The Lostine River supports spring chinook, silver salmon, and steelhead trout. Evi-
dence is available to show that the nucleus of a fall spawning chinook population
exists in this stream. Along with the Wallowa proper, this river is the only stream
known to support a silver salmon population, Forty-nine redds of silver salmon were
observed in November of 1957,

\:@*) N “{@1}

Index unit counts for spring chinook over an eight-mile stretch varies from 3 to 261
redds in the period 1948.1957.

The steelhead populations of the Lostine are assumed to spawn primarily in the main
stem because of the steep gradients of the fributaries.

The Minam River accommodates runs of spring chinook salmon and steelhead trout in
its main stem and some of its tributaries. Past records indicate silver salmon popu-
lations once existed.

Most of the spawning activity takes place in a stretch from the mouth of the Little
Minam six miles upstream. Redd counts in this area have varied from 0 to 224 in the
period 1949 to 1959.

The Little Minam supports a spring chinook population in a four-mile stretch starting
from river mile one.

Potentials exist for enhancement of the anadromous fishery resources of the Wallowa
drainage. Many problems exist relative to the maintenance of existing runs and the
development of potentials. Included are stream temperatures, low flows at critical
times, stream obstructions, unscreened diversion, and other factors,

Potential enhancement activities include, along with the correction of items above,
the possible development of impoundment rearing areas and the transplantation of

fish,

Possibility of rehabilitating runs of fall spawning chinook by transplantation of specie
and manipulation of remnant stocks is a possibility. Potential from Enterprise to the
mouth of the Wallowa is placed at 3, 000 redds.
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SUB-BASIN INVENTORY . WALLOWA

Subject to problems of adequate flow and competition with other specie, it may prove
desirable to introduce silver salmon to Hurricane, Bear, Prairie, and Big Canyon Creeks.
Redd potentials for Bear, Big Canyon, and Prairie Creeks are estimated at 300, 300,
and 500, respectively.

Numerous sites are available for off-channel rearing purposes for salmon,

Potential for transplanting fall spawning chinook is indicated for the lower 9.5 miles
of the Lostine River. Redd potential for this section is placed at 500 units.

Improved rearing techniques could provide for increases in silver salmon production in
the Lostine,

The Minam River appears to have undeveloped possibilities for fall spawning chinook
between its mouth and its confluence with the Little Minam. Redd potential is estimated
at 550 units, The use of an incubator station and off-channel holding ponds may provide
a supplement to the salmon production,

Data on steelhead potential are not available.

Fish Commission studies on the feasibility of re-establishing blueback salmon in Wallowa
luke indicate the following conditions must be met:

I. A suitable donor stock must be available.

2.  Unscreened diversions will have to be screened.

3. Additional summer flows must be provided in appropriate stream sections.

4. Some diversion dams must be laddered.

5. An egg taking and egg incubation station must be provided and maintained.
Additional studies will be necessary before a final decision on rehabiﬁmi’ion can be

reached,

Pollution Abatement

Pollution associated with industries and municipal sewage effluents will not materially
increase, However, development at the head of Wallowa Lake and the increasing
numbers of people using camping and other facilities in the sub-basin are presenting
an ever-increasing pollution problem in that respect.






SECTION 5 IMNAHA BASIN

GENE DATA
Location

This sub-basin comprises the entire drainage basin of the Imnaha River and its tribu-
taries in addition to the left bank tributaries of the Snake River from the confluence

of the Imnaha to Nelson Creek. Although the Imnaha flows directly into the Snake
River and forms no part of the Grande Ronde River system, it is included in the Grande
Ronde Basin because it is an integral part of the economic activities of Wallowa County.

The sub-basin lies between the Snake River and the Grande Ronde system and is bounded
on the north and east by the Snake River, on the west by the watershed of the Grande
Ronde and on the south by the Powder River Basin. The sub-basin is approximately
rectangular in shape with a northeast-southwest orientation. The entire sub-basin stream
system is shown in Figure 53.

Size

The sub-basin, measuring approximately 55 miles by 20 miles, has an area of 1, 100
square miles, Second in order of size of the five sub-basins, it constitutes 21 percent
of the area called the Grande Ronde Basin in this report. All of the sub-basin, except
eight square miles in Baker County, fall within the boundaries of Wallowa County.
The Imnaha drainage proper approximates 875 square miles in area.

Stream miles within the sub-basin have a total length of 1,282 miles, being 22,5 per-
cent of the total Basin stream miles. It should be noted that the stream miles per unit
area in this sub-basin are greater than that of any of the other sub-basins, Big Sheep
Creek with a length of 40 miles and Little Sheep Creek with 30 miles are the longest
tributaries. Streams flowing directly into the Snake River are short in length and of
limited significance.

Geology

The oldest rocks of the Grande Ronde Drainage Basin crop out in the vicinity of the
North, Middle, and South Forks of the Imnaha River in the southwest corner of this
sub-basin. The area is in the northeastern part of the Wallowa Mountains. These
rocks consist of Permian age volcanic andesite, and sedimentary sandstone, conglom-
erate, and some chert. The remainder of the sub-basin is predominantly covered with
Columbia River basalt of fate Miocene to early Pliocene age.

The structural geology of most of the area has not been mapped, but probably consists
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of gentle northerly folds cut by northwest trending faults that reached their major de-
velopment during Pleistocene times. The Imnaha River, in its straight northerly course,
likely flows in one or more of these folds or troughs. Pleistocene faulting also uplifted
the Wallowa Mountains to their maximum height and moy have caused the abrupt east-
to-north turn of the Imnaha River near the southeast corner of the sub-basin. The drainage
pattern of the main part of the river is rectangulior or trellis-shaped, characteristic of
regions covered by volcanic rock.

Little is known about the ground water conditions in this sub-basin, Due to the consis-
tently steep gradients of the streams, it is uniikely that sufficient olluvial material has
been deposited to form aquifers, The more porous, upper interflow zones of the Columbia
River basalts, however, would be expected to contain sufficient quantities of ground water
for domestic and stock use,

The main mining activity in the sub-basin has been along narrow fracture fillings in a
granitic intrusive body occupying an area of about five square miles surrounding the
junction of the Imnaha and Snake Rivers in Oregon. The area has 62 patented lode
claims on which extensive development work was done prior to 1943, The main materials
were copper and iron, with negligible values of gold and silver. Considering the quan-
tity and grade of the ore, it is doubtful that this was a commercial mining operation. No
production figures are available.

Limestone of Triassic age, estimated at a minimum @, 000, 000 long tons and possibly
suitable for cement manufacture, crops out along the Imnaha River on Section 15, Town-
ship 3 South, Range 48 East, The limestone is thick-bedded, light gray, slightly re-
crystallized, and considerably silicified. Its inaccessibility and remoteness from centers
of population, as well as its quality, precludes it from any but local use at the present
time,

Small amounts of molybdenum and tungsten have been found near the south border of
the sub-basin,

Topography

This sub-basin has a plateau varying in elevation from 4, 500 feet in the north to over
6,000 feet in the south where it meets the high peaks of the Wallowa Mountains.
Aneroid Mountain, the highest point in the sub-basin with an elevation of 9,702 feet,
lies on the headwaters of Big Sheep Creek. Petes Point, Red Mountain, Sentinel Peak,
and Krog Peak, located on the headwaters of the Imnaha are over 9,000 feet in eleva-
tion, There are peaks in the eastern half of the Wallowa Mountains which occupy the
southwestern corner of the sub-basin and form its most significant topographical feature.
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The high elevation of the plateau has resulted in the formation of deep canyons with
steep slopes which have appreciably decreased the area of flat land in the sub-basin.
Almost 90 percent of the total area in the sub-basin is classified as mountainous.

The Imnoha and its principal tributaries, Big Sheep Creek, and Littie Sheep Creek,
have their sources in the Wallowa Mountains and flow northwards in the general direc-
tion of the slope of the platecu.

Streams within the Wallowa Mountains are governed by steep gradients., The North
Fork of the Imnaha River drops 2,680 feef in 7 miles; South Fork, 2, 180 feet in 9.6
miles; North Fork of Big Sheep Creek, 1,500 feet in 2.4 miles; and Middle Fork,

1, 100 feet in the same distance,

The average gradient of the Imnaha below mile 65 is 60 feet of drop per mile, The
gradient of Big Sheep Creek, below the confluence of the forks, progressively decreases
from 292 feet per mile between stream miles 39 and 33 to 84 feet per mile between
miles 28 and 0. The gradient of Litile Sheep Creek is greater than that of other streams
with 440 feet of drop per mile between miles 29 and 21, and 109 feet below mile 2],

Lightning Creek, 25 miles long, and Horse Creek, 23 miles, two of the larger tribu-
taries flowing into the Imnaha at the 5th and 11 miles, respectively, have steep
average gradients of 213 and 206 feet of drop per mile, respectively.

Climate

Climatic conditions vary greatly within the sub-basin due to its wide range in topography.
Along the Snake River, the mean annual temperature is higher than in most of Eastern
Oregon., Winters along the Snake and Lower Imnaha are very mild, Snow seldom falls
and never remains for more than a few days, Summer temperatures are high, often
reaching more than 100 degrees. In sharp contrast, the high mountains in the south have
cool summers and extreme winters with snow remaining nearly all year in sheltered areas.

Precipitation varies with the topography, the lowest elevations receiving the least and
the high mountains the most, Average annual precipitation varies from 14 inches in the
north of the sub-basin to 29 inches at Gumboot on the southern boundary. On the high
Wallowa Mountains, at the southwestern corner, average annual precipitation exceeds 60
inches.

Population

The imnaha has the lowest density of population of the five sub-basins. An estimated 226
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SUB-BASIN INVENTORY . IMNAHA

inhabitants, including 23 at the town of Imnaha, represents almost five square miles
per inhabitant.

Land Ownership

The U, S. Forest Service and Bureau of Land Management conirol 905 square miles of
federal land, representing more than 80 percent of the sub-basin area. Public domain
land amounts to nearly seven square miles while state land is less than one-half square
mile. The balance of almost 180 square miles is under private ownership,

Iransportation

The sub-basin has few roads, One follows the course of the Imnaha from river mile 5 to
river mile 64. Another road branches off at Imnaha and follows the course of Little
Sheep Creek almost to its source where it sweeps around to the east to meet the former
near river mile 60 on the Imnaha. Another road branches southeast from Imnaha and
following the ridge which forms the boundary between the drainage areas of Horse Creek
and the main stem of the Imnaha, leads to Memaloose Guard Station.

in addition to the gravel roads described above, a number of dirt roads give access to
the main ridges west of the Imnaha. The sub-basin has no paved roads and no railways.
Access to the sub-basin is provided by a paved road leading from Joseph in Wallowa sub-
basin,

There are two airstrips, one near Memaloose Guard Station at the southern end of Summit
Ridge and the other on lord Flat at the northern end of Summit Ridge. No regular bus or
freight routes serve the sub-basin,

Present Economy

Stock raising and logging are the main activities in the sub-basin. Benches in the shel.
tered canyons between the Imnaha and the Snake Rivers provide grazing all the year
round, About one-half of the sub-basin consists of range land and the other half is forest,
About one-third of the forest area contains saw timber,

AMOUNT AND_ DISTRIBUTION OF THE RESOQURCE

Precipitation Data

No stations exist in the sub-basin where precipitation records are regularly maintained.
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SUB-BASIN INVENTORY . IMNAHA

AMOUNT AND DISTRIBUTION OF THE RESOURCE UNDER APPROPRIATION

Water Rights

There are total rights for almost 200 cfs in the sub-basin of which | <fs is for a noncon-
sumptive use, namely mining, and the balance for consumptive uses (see Table 19),

All consumptive water rights are for irrigation use, with the exception of three rights
for domestic use totaling less than 0.5 cfs. About 80 percent of the water rights are
located on the headwaters of Little Sheep Creek and Big Sheep Creek for the benefit

of nearly 7,000 acres in the Wallowa sub-basin. The remaining water rights, with few
exceptions, are located either on the main stem of the Imncha or on small tributaries
close to the main stem.

.

i

.

Depletions

Legal depletion rights per stream mile on the imnaha are shown in Figure 58. OF the
depletion rights, totaling about 160 cfs indicated on the 23rd stream mile, two-thirds
occur on Little Sheep Creek and one-third on Big Sheep Creek.

EXISTING NEEDS

Domestic

Existing water rights for domestic use total less than 0.5 cfs and are easily met from
surface sources.

i

unici

No water rights exist for municipal use in the sub-basin.

Irrigation

The greater part of the water rights for irrigation use benefits land outside the sub-basin,
The Wallowa Valley Improvement Canal diverts water from Big Sheep Creek, Little Sheep
Creek, and their tributaries for the purpose of irrigating nearly 7, 000 acres in the
Wallowa sub-basin east of Wallowa Loke. Irrigated tracts within the sub-basin consist

of narrow strips on or close to the main stem of the Imnaha known locally as shoestring
ranches., Flows in the larger streams are adequate for irrigation needs but water shor-
tages can occur in the small streams during years of low precipitation.
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SUB-BASIN INVENTORY - IMNAHA

Power

No power rights exist in the sub-basin,

industrial

No industrial rights exist in the sub-basin.

Mini

A mining right for one cfs is located on the Imnaha near the 57th mile. The flow is
adequate to meet this demand.

Recreation

No water rights exist for recreation use, Fishing in the Imnaha, however, provides
recreational use of water in a wider sense. There are seven lakes varying in size from
3 acres to 28 acres in the sub-basin. There also are nine forest camps in the sub-basin
located as shown in Figure 9A,

Wildlife

Included in the sub-basin is a part of the rugged Wallowa Mountains, one of the most
important habitats for big game in northeastern Oregon. Rocky Mountain elk and mule
deer are distributed throughout the sub-basin. Consumptive water needs of animals

is small and can easily be met by the numerous streams.

ish Life

The Imnaha is one of the most important spawning streams for anadromous fish in the
Grande Ronde Basin., Runs in this river are estimated by the State Fish Commission at
9,500 spring chinook, 500 fall chinook, and 6,000 steelhead trout. Due to the unde-
veloped state of the sub-basin, streamflows are adequate both in quality and in quantity
to support the fish runs.

Pollution Abatement

Pollution abatement problems do not exist in view of the small population and absence
of development.




SUB.BASIN INVENTORY . IMNAHA

Flood Contral

Flood control problems do not exist in the sub-basin,

FUTURE NEEDS

Domestic

Supplies from streamflow are adequate for future needs which will not materially
increase over existing requirements,

Municipal

There is little potential for municipal water use in the future,

Irrigation

large frocts of irrigable fand do not exist within the sub-basin. land in the adjoining
sub-basin of Wallowa which was Irrigable with waoter drawn from the Imnaha sub-basin
has already been developed. Future irrigation needs will be limited to sprinkier irri-
gation on bench lond for hay production. Supplies will be adequate for this use.

OWe;

The future needs for power in the Imnaho Basin are not well defined. Development
within the sub-basin will be limited because of lack of potenticl and, therefore, growth
in electrical load will not be significant in terms of quantity.

The potential for hydroelectric development within the Basin for in-bosin use and out-
of -bosin transport is limited by the same characteristics that offect the Grande Ronde
Basin adversely. The main factors being topography and distribution of runoff,

The stream gradient of the Imnaha is steep almost from Its mouth ond the pofentials for
economic storage of water are limited,

Storage is necessary to regulate streamflow and moke water available ot o time when
the power that can be generated is needed. Approximately 65 percent of the average
annual yield of the sub-basin falls within the period April through July with 47 percent
in May and June,




SUB-BASIN INVENTORY . IMNAHA

Suggested possibilities for development are contained in Appendix I, House Document
No. 531. An out-of-basin diversion project at the Coverdale site, approximately mile
56, would develop about 23 megawatts of nominai prime capability. Storage in the
amount of 67, 000 acre-feet could be provided by a large physical installation. Hold-
over storage and a regulated minimum flow of 148 cfs could be provided.

At mile 34,5, o possible project exists at the Saddle Creek site, An 85-foot dam would
provide approximately 5, 000 acre-feet of storage to maintain adequate supplies for

downstream rights if an out-of-basin diversion should be constructed upstream,

The economic feasibility of the foregoing sites has not been established.

Industrial and Mining

Need for water will not arise due to the probable lack of industrial and mining potential
in the sub-basin,

Recreation

Future recreational needs require the preservation of fish and wildlife which are depen-
dent on streamflow.

Wildlife

Streamflow is adequate to meet the future needs of wildlife,

Fish Life

It is known that substantial populations of spring chinook salmon and steelhead trout
utilize the Imnaha River drainage. Spring chinook utilize a 30-mile stretch of stream
from approximately Freezeout Creek upstream on the main stem. Annual counts on an
under stretch of approximately 14 miles have given redd counts up to 698 units.

Little is known about the populations of steelhead trout. It has been claimed that fall
run chinook utilize the lower main stem below Imnaha.

Horse Creek and Lightning Creek are not known to support any specie of salmon, Although
data are limited, they are considered to contribute substantially to the steelhead fishery.
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SUB-BASIN INVENTORY . IMNAHA

Big Sheep Creek supports runs of anadromous fish. Spring chinook and steelhead are
the species. Index measurements, generally within an 11-mile stretch, gave redd
counts up to 147 units. Lick Creek, a tributary of Big Sheep Creek, supports a spring
chinook run as well as steelhead.

Potentials for increased anadromous fish production exist in the Lower Imnaha. iIn
particular, a 10-mile stretch between the town of Imnaha and Horse Creek has a poten-

tial of over 600 redds. This potential would be achieved with fall spawning chinook.

Horse and Lightning Creeks appear to have potentials for the production of silver salmon,
Additional studies are necessary to evaluate these possibilities.

The lower 11 miles of Big Sheep Creek have an adequate spawning area for 500 redds
of fall spawning chinook or 900 redds of silver salmon. Little Sheep and Camp Creeks
have redd potentials of 200 and 150 silver salmon redds for 11- and 6-mile sections,

respectively. Studies to more fully identify possibilities are needed.

Removal of obstructions, screening of diversions, supplemental rearing, and stream
improvement are important aspects here as in the Grande Ronde River drainage.

Among items of a serious nature will be the effects of proposed Middle Snake River
water development projects on the anadromous fish populations of the Imnaha.

Pollution Abgtement

Pollution abatement problems will not become serious due to lack of potential for de-
velopment.

Flood Control

Flood control needs will not arise in the absence of development potential.
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AUTHORITY

The authority for the preparation and presentation of this report is set forth in ORS
536.300. The Legislative Assembly recognizes and declares in ORS 536.220(1) thot:

"la) The maintenance of the present level of the economic and general
welfare of the people of this state and the future growth and develop-
ment of this state for the increased economic and general welfare of the
people thereof are in large part dependent upon a proper utilization and
control of the water resources of this state, and such use and control is
therefore a matter of greatest concern and highest priority.

"(b) A proper utilization and control of the water resources of this state can
be achieved only through a coordinated, integrated state water resources
policy, through plans and programs for the development of such water
resources and through other activities designed to encourage, promote
and secure the maximum beneficial use and control of such water resources,
all carried out by a single state agency.

"(c) The economic and general welfare of the people of this state have been
seriously impaired and are in danger of further impairment by the exercise
of some single-purpose power or influence over the water resources of this
state or portions thereof by each of a large number of public authorities,
and by an equally large number of legislative declarations by statute of
single-purpose policies with regard to such water resources, resulting in
friction and duplication of activity among such public authorities, in con-
fusion as to what is primary and what is secondary beneficial use or control
of such water resources and in a consequent failure to utilize and control
such water resources for multiple purposes for the maximum beneficial use
and control possible and necessary.”

The authority for the report, the study on which it is based, and the actions effected are
specifically delegated to the State Water Resources Board in ORS 536.300(1) and (2)
which state:

"(1) The board shall proceed as rapidly as possible to study: existing water
resources of this state; means and methods of conserving and augmenting
such water resources; existing and contemplated needs and uses of water
for domestic, municipal, irrigation, power development, industrial,
mining, recreation, wildlife, and fish life uses and for pollution abate-
ment, all of which are declared to be beneficial uses, and all other related
subjects, including drainage and reclamation.

"(2) Based upon said studies and after an opportunity to be heard has been
given to all other state agencies which may be concerned, the board shall
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progressively formulate an integrated, coordinated program for the use
and control of all the water resources of this state and issue statements
thereof.”

Within the limits of existing data and knowledge, the study has taken into full con-
sideration the following declarations of policy under ORS 536, 310:

"(1) Existing rights, established duties of water, and relative priorities con-
cerning the use of the waters of this state and the laws governing the
same are to be protected and preserved subject to the principle that all
of the waters within this state belong to the public for use by the people
for beneficial purposes without waste;

N
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"(2) It is in the public interest that integration and coordination of uses of
water and augmentation of existing supplies for all beneficial purposes
be achieved for the maximum economic development thereof for the
benefit of the state as a whole;

"(3) That adequate and safe supplies be preserved and protected for human
consumption, while conserving maximum supplies for other beneficial uses;

"(4) Multiple-purpose impoundment structures are to be preferred over single-
purpose structures; upstream impoundments are to be preferred over down-
stream impoundments, The fishery resource of this state is an important
economic and recreational asset, In the planning and construction of
impoundment structures and milldams and other artificial obstructions, due
regard shall be given to means and methods for its protection;

"(5) Competitive exploitation of water resources of this state for single-purpose
uses is to be discouraged when other feasible uses are in the general public
interest;

"(6) In considering the benefits to be derived from drainage, consideration shall
also be given to possible harmful effects upon ground water supplies and
protection of wildlife;

"(7) The maintenance of minimum perennial streamflows sufficient to support
aquatic life and to minimize pollution shall be fostered and encouraged
if existing rights and priorities under existing laws will permit;

"(8) Watershed development policies shall be favored, whenever possible, for
the preservation of balanced mulitiple uses, and project construction and
planning with those ends in view shall be encouraged;




AUTHORITY

"(9) Due regard shall be given in the planning and development of water
recreation facilities to safeguard against poliution;

"(10) It is of paramount importance in ali cooperative programs that the principle
of the sovereignty of this state over all the waters within the state be pro-
tected and preserved, and such cooperation by the board shall be designed
so as to reinforce and strengthen state control,

"(11) local development of watershed conservation, when consistent with sound

engineering and economic principles, is to be promoted and encouraged;
and

"(12) When proposed uses of water are in mutually exclusive conflict or when
available supplies of water are insufficient for all who desire to use them,
preference shall be given to human consumption purposes over all other
uses and for livestock consumption, over any other use, and thereafter
other beneficial purposes in such order as may be in the public interest con-
sistent with the principles of this Act under the existing circumstances,”

S

.

i

191




CONCLUSIONS, RECOMMENDATIONS, AND STATUS
INFORMATION FROM SELECTED REPORTS AND STUDIES

This material is presented in reverse chronological order, Data deals only with the major
reports pertinent to water resources investigations and developments in the Grande Ronde
Basin.

ENVIRONMENTAL SURYEY REPORT PERTAINING TO SAIMON AND STEELHEAD IN
CERTAIN RIVERS OF EASTERN OREGON AND THE WILAMETTE RIVER AND ITS
TRIBUTARIES - PART 1. SURVEY REPORTS OF EASTERN OREGON RIVERS - RESEARCH
DIVISION - FISH COMMISSION OF OREGON . JUNE 1960

This survey report covers those portions of the Grande Ronde system of significance to %
the fisheries resource. Data includes information on terrain and grodient, slope and
bank cover, shade, stream cross section, hotiom moterinls, obshructions and diversions,
impoundment and hatchery sites, and flow and temperature information. The report
also deals with existing anadromous Fish populations, presently vtilized spawning
grounds, potential spawning grounds, and redd development potentiol,

The report contains detailed recommendations which cover the cotegories of pofential

fish transplants, removal of stream obstructions and barriers, fish passage facilities,
screening of diversions, the development of impoundment {rearing) and hatchery sites,
and recommendations for more detailed analyses of appropriate sections of the Grande
Ronde system. Potentials for stream improvement for fisheries resources include installing
works to control velocity and the deposition of gravel.

BASIN. UNION COUNTY. OREGON . U, § _
(OPEN FILE REPORT) 7

A detailed review of the geology and ground water resources of the Upper Grande Ronde
River Basin, A Department of the Interior information relecse, doted March 22, 1959,
attributes the following conclusion to the report: "Suppliss of ground water in the Upper
Grande Ronde River Basin, Union County, Oregon, are adequate o meei foreseeable
future requirements,” The report itself indicates adequate supplies of ground water for
various beneficial uses can be obtained from properly constructed wells utilizing ground
water from alluvial fan materials, valley fill, and the Columbia River basalts, 1t states
that relatively small amounts of the available notural supplies of ground water have
been put fo use as of the present,
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WATER RESOURCE DEVELOPMENT . COLUMBIA RIVER BASIN . U. S. ARMY ENGINEER
DIVISION - NORTH PACIFIC . JUNE 1958 . VOLUME |

This report points ouf two items with respect to development in the Grande Ronde Basin,
First, storage projects on the upper reaches of the main stem and on tributary streams
are limited in capacity and adopted only fo locol needs. Second, there are possible
projects on the Lower Grande Ronde River in the reach downstream of s confluence with
the Wallowa.

The investigations leading to this report reviewed possible projects on the Lower Grande
Ronde River considered in House Document 531, 8lst Congress, 2nd Session.

The report indicotes that o number of the aliernatives of development in the lower
Grande Ronde reach are restricted in their economic practicality by the relocation prob-
lems existent due to railroads and highways., Other sites are unsuitoble because of the
lack of adequate storage.

Comparative studies of alternatives demonstrated that the Wenaha Project of the Grande
Ronde at approximate river mile 26,5 was the most feasible,

This project, which would be construcied for power and fleod control with minor recre-
ation benefits, was recommended by the Division Engineer, North Pacific Division,
Corps of Engineers, for inclusion in the Major Water Plan with o five-to-seven-year
delay in construction to provide time fo solve the fish passage problems for the anadro-
mous species that utilize the Grande Ronde River.

The Board of Engineers for Rivers and Harbors did nof recommend the project for authori-
zation by Congress. This view was concurred in by the Chief of Engineers.

Project justification ratios are 1.3 to | where the project could be utilized for flood
control to the 800, 000-second foof level in the Columbia River system; and 1,02 to |
where such flood control would come subsequent to the 800, 000-second foot control level,

DESIGN MEMORANDUM NO. 2 - GENERAL PLAN AN ETAIL COST ESTIMATE -
LOCAL FLOOD PROTECTION PROJECT - GRANDE RONDE VALLEY . OFFICE OF DISTRICT
ENGINEER, U. S, CORPS OF ENGINEERS, WAILA WALLA, WASHINGTON . APRIL 1, 1957

This memorandum deals with the development fo ameliorate the flood damage problem,
It outlines specifics for a conditionally authorized project for this area.
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REPORT ON LOCAL FLOOD PROTECTION PROJECT . GRANDE RONDE VALLEY, OREGON .
WALLA WALLA DISTRICT, U. S. CORPS OF ENGINEERS . JUNE 1, 1950

This report concludes that a flood problem justifying early correction existed in the Grande
Ronde Valley. It indicates present flood damages were predominantly agricultural in
character although urban losses were also severe. It concludes that improvements by local
interest are of insufficient extent to provide reasonable flood protection. Flood control
by channel improvement and levees would be a logical step towards an ultimate plan
which would include storage, Economic justification is deemed adequate and protection
highly desirable. It assumed that future storage providing incremental flood protection
should be credited with economic benefits on an equal basis instead of on the basis of
incremental benefit, It concludes that actual benefits would depend upon the relation-
ship of available flood storage to channel capacities and their relative accomplishment

in reducing flood discharge.

The District Engineer recommended that the project described in the report be adopted
for construction and that such funds be allocated from appropriations available under the
Flood Control Act of 1950, 8I1st Congress, 2nd Session; provided that local interests pro-
vide the necessary easements, relocations, save the United States free from damages due
to construction works, and maintain and operate the work aofter completion in accordance
with the regulations prescribed by the Secretary of the Army.

HOUSE DOCUMENT 531, 8IST CONGRESS, 2ND SESSION

Volume 4, Section 9, of this document deals with the Grande Ronde River. The con-
clusions presented relative to development in the Grande Ronde Basin were as follows:

2
%
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1. The plan of development includes provisions for flood control, major
drainage, extension of irrigable lands, supplemental water for lands
now irrigated, development of power on the main stem below Rondowa,
and almost complete regulation of the river’s contribution to downstream
floods in the Snake and Columbia,

2. The development would proceed by stages as justified by economic need.,
First and most immediate unit would be flood protection and drainage
works in the Grande Ronde Valley which would ultimately include multi-
purpose flood control and irrigation reservoirs. Power development below
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The report arrives at some preliminary conclusions with respect to the development of
power in the Grande Ronde Basin.

I. It is concluded that although minor power potentials exist in the Wallowa
Basin, development has probably almost reached its limit with existing
installations in operation at the time of the report.

2. It is concluded that the potential power available at undeveloped sites
on the Grande Ronde and its tributaries above the confluence with the
Wallowa is so small, or so clearly subordinated to irrigation, that it did
not justify consideration in the report,

3. Economical development of power in the main stem of the Grande Ronde
below Rondowa would be highly dependent on the development of storage
for stream regulation.

With respect to water resources utilization, the report gives a preliminary description of
10 undeveloped reservoir sites of interest in the basin, It also deals with the potential

power sites, nine of which are on the main stem of the Grande Ronde River at or below

Rondowa. The report summarizes the power potential of the Rondowa-Snake River reach
of the Grande Ronde, aofter ultimate diversions for irrigation, at 82,000 continuous KW

and 172,000 KW at mean discharge.

Plan B involves storage on the Grande Ronde River below Rondowa, diversion of water
from the Grande Ronde Basin to the Walla Walla Basin through a 17-mile tunnel and
distribution to irrigable lands in the Walla Walla Valley, Plan B also discusses the
possibility of obtaining power production in connection with the irrigation diversion
scheme. Storage on the Grande Ronde would range from 360, 000 to 480, 000 acre-feet
in the plan depending whether water is to be delivered at a uniform rate or on irrigation
demand schedule.

Plan C involves the construction of Rondowa Reservoir with a capacity of from 400, 000
to 480, C00 acre-feet and the tunnel 17 miles long with its outlet discharging to the
Umatilla River. The report concludes that the most economical use of flow and head
vnder Plan C might be for irrigation with minor power development which could be util-
ized for pumping.

Plan D anticipates the possibility of diversion to the Umatilla and Walla Walla areas
for irrigation and suggests that power generation would be a minor factor,
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REPORT ON THE GRANDE RONDE PROJECT, OREGON . PROJECT INVESTIGATIONS
REPORT NO. 57 . BUREAU OF RECIAMATION . MARCH 194]

This report covers an unpublished compendium of physical and sconomic data covering
alternatives of development in the Upper Grande Ronde Basin,

Included among the potentiols examined were projects which were later covered in the
report - Grande Ronde Project - Oregon, dated March 1955,

PROGRESS REPORT . GRANDE RONDE . R, F, WAITER . BUREAU OF RECIAMATION -
OCTOBER 1935

This report deals with the topographic and geologic conditions at six dam sites on the
Grande Ronde River above the Uity of lo Grande. Two of the sites gre on the main
stem near the confluence with Spring Creek, three on the main stem and the vicinity
of the confluence of the main stem and Meadow Creek, one on Meodow Creek above
its confluence with Dark Canyon Creek, and the last on the main stem downstream of
the confluence of Sheep Creek and the main stem. The report states that the geology
for the one site on Meadow Creek and the five downstream sites on the Grande Ronde
River does not show reassuring foundation conditions for the development of o project
for storage. The project on the main stem below the junction of Sheep Creek appears
more attractive than any other site investigated in the study. The report deals with
the availability of water to o limited extent as well as the utilizotion of proposed reser-
voirs for flood control, irrigation, municipal purposes, and industrial use.

The report indicates that additional monies are required to complete investigations for
the Grande Ronde Valley and submits estimated cost figures for required work,

This report deals with the power potential of the Grande Ronde Basin. It indicates the
physical developments possible both from the point of view of storage sites and potential
power sites. Potential facilities are limited to the Wallowa River Basin and the main
stem of the Grande Ronde below Rondowao including the Wenaha River and Joseph Creek,

The report concludes that total potential water power of the basin in Oregon without
storage is approximately 69, 000 KW for 90 percent of the time and 149,000 KW for 50
percent of the time. The report expressly points out that the figures do not include
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potential of possible sites in the Grande Ronde Busin above Rondowa, It indicates that

the problem of utilization in the Upper Grande Ronde area is one relating primarily to
irrigation with minimal potentials for power,

The report indicates that the scarcity of suitable dam sites and lack of adequate storage
are factors unfavorable to the development of power in the Grande Ronde Basin, Storage

available is in the lower reaches of the river which adversely offects the potentials for
power development,

It deals with three principal storage sites but concludes that geologic conditions at two
sites are possibly not feasible, due to leakage. The exclusion of these two sites would

reduce the potential storage capacity from 842, 000 acre-feet to an estimated 530, 000
acre-feef,

i
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TABLE A

POTENTIAL WATER DEVELOPMENT PROJECTS . DAM AND RESERVOIR SITES . GRANDE RONDE BASIN

Oam POWER RESERVOIR LOCATION
SITE NAME BEF. | PURPOSE STREAM Channals Min, Max. ¢ AVERAGE
NO. | Crest Type lastolfed | Amnval | Gros or Pool pool Mox, Totel ANNUAL DIRAINAGE
o Height | Length Copocity | Generotion | Heod Comduit Eiev. Efey, Storuge VISR AREA
Feet | Feet KW 1,000 KWH Feot Feet | FL.MSLT FLaMSL | Ares Aere-feat Acre.fent Sec. | Twp.i Rmg,! RML.T Sq. MI,
ANEROI LAKE 2 s 15 57 951 168311 45 | a5E
- N 4 5-p i5 1,750 57 #50 16A2T L A5 | 4SE
BEAR CREEK 10 S4 Boar Creek 100 400 200 12,000 78, 00 sloaN | e
HEAVER CREEK 2 ® Wenaho 4, 360% 1,460 1 135,000 40
» - 3 » N 1,460 1 135,000 a0
" ” 13 3 M 9, 800 48, 700 1,366
- » 17 v M 9, 800 68, 700 1,386
CATHERINE CREEX, E Catherine Croak 7881 85 diE
- " 7 ¢ “ N 150 850 RF, 3, 384 500 ]
N - 8 l - N 150 650 RF. 3,386 27, 500 24, 500 FEBL SS | 41E
» » 3 P " N 790 3,300 22,300 23,300
= 10 s - N wE8l 58 L i
- " 1 i N M 138 860 EF, 554 29, 000 87, 060
- - 7 i - N 155 480 £.F, 554 9, 000 7, 000
» N i LEC M - 155 EF, 32, 000
N - 15 ‘ M N 3,400 42, 00 B 58 L4
" " Plan 182 16 £ “ - 78 3,296 3,336 &, 00U 7,000 98
* T Pland i3 FC * N 91 ; 3,29 3,554 1,000 1 12,000 )
" Y Pland 16 FCp * - 153 | 7 3,598 31, 000 52, 000 ¢ 94
CHICEY [loseph Crank) 2 P Josugh Craok i40 8,800 Lonem 0, 900 &4, 000 01 SN asE
- . - s 3 " . 140 74, o0 o ane
TOVERDIALE i » tmnerha River 238 1,000 .6, 24,000 30.35, 000 87,006 170, 00 79
N - 72 » L 238 1,000 €5, 34,000 30-35, 000 57, 050 170, 060 7
N 3 ? Meliraw Craek 34, 000 201,500 2,300
O - 17 p - . 34,000 202, 000 2,300
O N 8 fmnuba Rivee 235 | 4, 530 8 70, 000
- {The Tansel) 5 5P L 245 930 RF, 2,435 § B20 7, 000 138, 600 231 58 1A%
COW CREEK ) P smnaha River 275 278 &1 OGN | 4pE
oRY GUlH 2 5 Wenohe 3
ELICW CREEX q Grande Ronde 261 SN L AIE 4d. 6
N i @ » . 270 40 BN | dIE
N - 0 3 R 107 { 8,450 107 261 SN L daiE
N * "t 12 o 302 1,300 .6, 71, 000 83,4
N - 2 P o 302 1,300 .G, 1, 000 63,8
" - 13 14 M N 55, 000 243, 300 302
- * 7 » oo 58,000 245,000 202
FLY YAULEY i3 H Fiy Crmek i 20, 00g &3
- “ o [Fiy Crwnk) 14 FL " " an 4, 18 4,180 1, 500 1,900 k'S
GRANDE RONDE LAKE 8 B 440 1o7s L asE H
GRANDE RONDE, LOWER 8 1 Grande Ronds W | 2,000 EF. 3,235 | 2,800 | 204,000 | 206,000 1812 85 | B6E
N N i 9 X3 A 3,930 11,400 175, 000 177,060 505
- - N 1 ' o 91 2,000 R.F. 175, 000
N » - i+ i e i91 2,000 RF. 175, 000
- » " i3 » - 3,900 12,000 136
” d " 14 LFC A 180 RF, 157,000
N M » 15 i R 3,218 157,000
. - " 17 ® A 3,900 12,006 136
N - N Plon | 16 FC L 78 3,080 3,123 19, 000 21,000 508
" N N Plin 2 % £ o 55 3,080 3,100 500 8, 560 173
N - N Plan 4 i i e 98 3,080 3,143 37,000 2, 000 508
- N - Plaan 16 FCP A 171 3,080 3,236 155, 000 157, 060 | 504
N - T Site 7 {Upper) S s - " 125 3,175 1,477 B, 100 RO, 00 JIRIZ L35 asE | B0s
" " T Site ] llowar)] 5 5 A [EREE LN
N " Y Site 1 flower) 7 i N " | ! § H RANE NS &1
- ” T Sire ¥ (Upper) 7 ! A 190 | 2,000 R.E. |30 | 2,800 120, 00 EREE " 505
GRANDE RONDE, UPPER
Bite A [Upper] s Grande Romde 213 3, 500 1Ly 94, o0 100, 00 3613 213
Site # IMidddte ) 5 - a0 88
Site £ fLower) 5 A 230 3,500 | 3,208 257, 300 180,000 | 2583 | 4§ 00
Site & {pper) 5 - 7,000 3| 35 213
Sita & [Middio) 5 L | ! 5
Site € flowar) 3 o i i i { i | 180,000 A0

D B
Wit Regulution
** Sew doty sources For potential wuter development projects




TABLE & {Continved)

POTENTIAL WATER DEVELOPMENT PROJECTS . DAM AND RESERVOIR SITES . GRANDE RONDE BASIN (Continued)

DM | POWER RESERVONR LOCATION
BITE NAME REF. | PURPOSE STREAM Channsls Min. Max, AVERAGE
NO. Crast Type lastotled | Annual Gross o ool ool Mar, Usablo Total ANNUR DRAINAGE
- Hoight | Langth Capocity | Generation | Head Conduit Elav. Efov. Mrec Storage Storage YHLD AREA
Feot | Feat KW 1,000 KWH | Foer Eont FtMSL | FHOMSL D Aces | Aot Aero-Fant AereFont Soc, § Ywp. | Rag, | RoAL L Sq, Mi
HORSESHOE BEND 1 [ Grande Ronde 104 1, 190" 123 1,000 w2l o st
HURRICANE TREEX 2 3 Hurricane Craek 820* 1,400 2040, 000 26 45 | Adk
- - 10 5 " - 250 800 G, 180 20,000 Ak, D00 157 35 | a4k
HURRICANE  RAPIDS 0 # Hurricane Croek 120" 200 EE I T
INDHAN CREEK 7 s tndian Creek 334 £ 3,960 938 o8, 21 30,300 GRS 15 | 408 38
INDIAN CREEX, UTTLE ¥ 1 L Indion Creek 57 930 EF. 4,000 515 11,500 5125 a0F ¥
N - - 8 1 oo " 182 930 EF. 4,005 11, 050 i, 560 5128 40E
* N . 9 P o - 2,560 9,000
N - " 1" i v N 132 930 EF, 380 14, 500 23, 000
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DATA SOURCES FOR POTENTIAL WATER
DEVELOPMENT PROJECTS

REFERENCE
NUMBER

Report to President and Directors of Grande Ronde Reservoir Company - by
Young and Kelsey, Civil Engineers, Portiand, Oregon - February 23, 1907.

Potential Water Power in Grande Ronde River Basin - U, S. Geological Survey
Report - by R. O, Helland and J. T. Pardee - 1932,

Catherine Creek Reservoir Site near Union, Oregon and Dam Sites {one plan
sheet with dam sites and cross sections) - by U. S. Geological Survey - 1933.

Plan and Profile of Grande Ronde River, Oregon and Washington, and Tribu-
taries showing Miscellaneous Dam Sites, (three plan sheets, three profile sheets,
and one sheet showing dam sites with cross sections) - by U. S. Geological
Survey - 1934,

Progress Report on Grande Ronde Investigations, Oregon - by R. F. Walters,
Bureau of Reclamation - October 1935,

Water Utilization in the Snake River Basin - WSP 657, U. S. Geological
Survey - by W. G. Hoyt - 1935.

Report on Grande Ronde Project - by Bureau of Reclamation - March 1941,
Report on Emergency and Immediate Post War Projects, to the Advisory Com-
mittee of the Northwest States Development Association - by Charles E. Stricklen
and R, H. Baldock - October 1943 and November 1943,

Preliminary Report of Committee on Reclamation to Committee on Post War Re-
adjustment and Development - by G. O. Aiken and others - April 1944,

The Columbia River - by Bureau of Reclamation - February 1947.

Water Utilization in the Grande Ronde River, Cregon and Washington - by
R. O. Helland - 1947, USGS.

Review Report on Columbia and Tributaries, Appendix 1, Middle and Lower
Snake River Basin - by Corps of Engineers, North Pacific Division - October 1,
!948’
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DATA SOURCES FOR POTENTIAL WATER
DEVELOPMENT PROJECTS

REFERENCE
NUMBER

12

13

14

15

16

17

18

19

20

2]

Columbia River and Tributaries, Northwestern United States - House Document
531, 8lst Congress, Yolume 1V - 1950,

Hydroelectric Power Resources of the United States, Developed and Undeveloped -
by Federal Power Commission - 1953,

Upper Columbia River Basin Commission of Oregon Annual Report - June 30, 1954,
Grande Ronde Project, Oregon - by Bureau of Reclamation, Region I - March 1955,
Economic Feasibility of Headwater Storage Reservoirs, Grande Ronde Valley,
Oregon - Design Memorandum No. 1 - by Corps of Engineers, Walla Walla Dis-
trict - April 28, 1955.

Hydroelectric Power Resources of the United States, Developed and Undeveloped -
by Federal Power Commission - 1957,

Plan of Coverdale Reservoir and Dam Site, Imnaha River, Oregon (one plan sheet
showing dam site and area capacity) - by U. S. Geological Survey - 1957,

Water Resource Development, Columbia River Basin, Yolume | and Ii - by Corps
of Engineers, North Pacific Division - June 1958 (Review of House Document 531).

Report on Ultimate Capacities for Planning Purposes of Power Plants in the Colum-
bia River System - by the Power Planning Subcommittee to the Columbia Basin
inter-Agency Committee - October 1958,

Review of Power Planning in the Pacific Northwest, Fiscal Year 1960 - by Power

Planning Subcommittee to the Columbia Basin Inter-Agency Commitiee - October
18, 1960.
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SELECTED BIBLIOGRAPHY

1920  Engineering Report on the Mountain Sheep Irrigation District;
State Engineer

1932  Potential Water Power in the Grande Ronde River Basin; Bureau
of Reclamation

Sept. 1933 lIrrigation System, Water Rights and Water Supply of Waliowa
Valley Iimprovement District No. 1; State Engineer

Sept. 1933 Woallowa Valley improvement District No. 1, Soil Agricultural and
Economic Report; Oregon Agricuitural Experiment Station

1937 Nonmetallic Mineral Resources of Eastern Oregon; U. S. Geological
Survey Bulletin No, 875

1938 The Geology of Part of the Wallowa Mountains, Bulletin No. 3;
Oregon State Department of Geology and Mineral Industries

1939  Oregon Metal Mines Handbook (Bulletin No. 14A); Oregon State
Department of Geology and Minera! Industries

March 1941  Report on Grande Ronde Project, Oregon; Bureau of Reclamation

1941 Geology and Physiography of the Northern Wallowa Mountains,
Oregon, Bulletin No, 12; Oregon State Department of Geology
and Mineral Industries

1947  Water Utilization in the Grande Ronde River, Oregon and Washington;
U. S. Geological Survey

July 1947  Program Pianning Atlas for Union County, Oregon; Soil Conservation
Service

1948  Program Planning Atlas for Wallowa County, Oregon; Soil Conservation
Service

March 1950  House Document No. 531, 8lst Congress, 2nd Session

June 1950 Report on local Flood Protection Project, Grande Ronde Valley, Oregon;
Corps of Engineers
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March

April

April

April

Dec.

Jan,

March

June

1954

1955

1955

1956

1957

1957

1958

1958

1958

1959

1959

1960

SELECTED BIBLIOGRAPHY
Water Supply Sources and Water Use in 187 Oregon Cities; Bureau
of Municipal Research and Service, University of Oregon
Grande Ronde Project, Oregon; Bureau of Reclamation

Grande Ronde Valley, Oregon, Economic Feasibility of Headwater
Storage Reservoirs; Corps of Engineers

1954 Census of Agriculture; U, S. Bureau of the Census

Grande Ronde Valley, Oregon, General Plan and Detailed Cost
Estimate, Local Flood Protection Project; Corps of Engineers

1954 Census of Mineral Industries; U, S, Bureau of the Census
Grande Ronde Basin Hearing,; Oregon State Water Resources Board

Hearing on Middle Snake River Basin; Oregon State Water Resources
Board

Union County Agricultural Income, 1957-58; Union County Agent

Geology and Ground-Water Resources of the Upper Grande Ronde
River Basin, Union County, Oregon; U, S. Geological Survey

Manufacturer's Directory and Buyer's Guide, 1959; Oregon State
Department of Planning and Development

Environmental Survey Report Pertaining to Salmon and Steelhead in
Certain Rivers of Eastern Oregon and The Willamette River and Its
Tributaries, Part 1, Survey Reports of Eastern Oregon Rivers; Fish
Commission of Oregon
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ac
Ave.
Br.
Can,
ofs, CFS
Co.
Comm,
Cont.
Cr.

DA
Dom.
E.

F.C.
Fig.
Fk.

ft.

G,
Gen,
gpd
gpm

Hwy.
inc,
Ind.
Ins,

Irrig.
Jet,

Kw
KWH
L.
Lat,
Lks,
mgd

Min
Mt,

ABBREVIATIONS AND SYMBOLS

acre

average
branch, bridge
canyon

cubic feet per second
county
communications
contract

creek

drainage area
domestic

east

forest camp
figure

fork

feet, foot
gulch

general
gallons per day
gallons per minute
head

highway
Incorporated
industrial
insurance
irrigation
junction
kilowatts
kilowatt hours
little, lake
lateral

lakes

million gallons per day
mile

mining

mount

Min,
Mun,
M.P,
msi, MSL
MWH
N.

No.

nr,
OSHD

Pt.
P. O‘

Pow.
ppm

quad

R. S.

Rec.
Res,
Sec.
Ser.

50
Spr.

S.P.
SWRB

USGS

W.P.
WwSP
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mountain

municipal

municipal park

mean sea level

megawatt hours

north

number

near

Oregon State Highway
Department

point

post office

power

parts per million

rate of flow

quadrangle

range

ranger station

river

recreation

reservoir

section

Series

sigma (a summation)

south

spring

square

state park

State Water Resources
Board

township

United States Geological

Survey
west
wayside park
water supply papers
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