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he purpose of this report is to set forth, in a condensed
orm, the major items considered by the State Water Resources
oard in the study of the Malheur lLake Drainage Basin. The
tudy was made to determine the occurrence, if any. of un-
ppropriated water in the basin, which would allow the formu-
ation and implementation of an integrated, coordinated
rogram of use and control of the water resources. The
oard's investigationactivities, completed in 1967, were
made in conformity with ORS 536.300 (1) which states:
"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 re-

sources; existing and contemplated needs and uses of
water for domestic, municipal, irrigation, power develop-
ment, industrial, mining, recreation, wildlife, and fish
life uses and for pollution abatement, all of which are
declared to be beneficial uses, and all other related
subjects, including drainage and reclamation.”

.

The study established that almost all of the surface water
resources of the basin are currently appropriated and that
no significant amounts of unappropriated water occur for the
purpose of formulating and implementing an integrated, co-
ordinated water resources program. The board, therefore,
does not propose to adopt a program for the Malheur Lake
Drainage Basin.

The study provides basic data required by the State Water
Resources Board to further determine the basin's potential
development. Part IV of the report analyzes some of the
potential development that exists in the basin. %
L

Data for study and evaluation were made availlable through
(1) review of available reports and data, (2) physical field
investigations, (3) extensive personal contact, (4) formal
hearings on the basin's water needs and problems (Burns,
January 19, 1966), (5) data supplied by the U. S. Department
of Agriculture (Soil Conservation Service, Forest Service,
and Economic Research Service) through a cooperative program
with the State Water Resources Board, and (6) submission of
data to the board, at its request, by local, state, and fed-
eral agencies and other groups.

Contributions by the above is gratefully acknowledged.
Special appreciation is extended to the Harney County
Water Resources Committee and their Chairman, William D.
Cramer, for their wvaluable contributions to this report.
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The report does not propose authorization of any new
works, but documents the state's position and recom-
mends further study of the most 1m“edlatély promising
possibilities and alternatives thereof.
Due to the lack of a clearcut expression of policy on

the part of the local people and the federal agencies
concerned, recommendations include updating the 1957
U.s S. Corps of Engineers' Silvies report to establish
a comprehensive development plan. It is important and
necessary that the views of all responsible groups and
government agencies be made known before final deci-
sions are reached. ‘

Support is given to conducting ground-water studies
for the purpose of locating and determining quanti-
ties available from ground-water aquifers.

The basin plan, except for the Catlow-Alvord area, 1is
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12.

13.
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be constructed by local agencies or by individ-
while other major structures might appropri-
be constructed by the Federal Government with
participation. Storage with carryover capacity
rerequisite to any development plan.
Major features of the development plan are shown on
the Potential Development map, Plate 2 of the Appendi
Features include constructing storage reservoirs and
developing gxghﬁd~wd2%r resources to supplement irri-
gated land and to provide waterfowl with a more stable

water supply.

Opportunities exist to increase water areas and to im-

prove or create marshes, which, with larger irrigated £
grain and pasture acreages, should continue to support .

the waterfowl population at an improved level. De-
tailed studies would be required to make certain of
the adequacy of the changed waterfowl habitat.

Basin streams and lakes supply a growing sport fishery.
Additional reservoirs, together with the regulation

of streamflow below the dams, could provide increased
fishery values at more locations.

More recreational development will be required, as
population increases accompany agricultural and in-
dustrial expansions. This could be obtained by making
undeveloped waterfowl areas more effective, improving
regulation of streamflows, and constructing recrea-
tional facilities at lakes and reservoirs.

As shown in the potential development section of this
report, the State Water Resources Board recommends
further detailed study of the most immediately promis-
ing possibilities and alternatives as follows:

a. SILVIES - Construction of the 190,000 acre-
foot Silvies Canvyon Reservoir on the Silvies
River to reduce flood damage, supply late
season water, and improve agricultural pro-
duction. Features include storage, distribu-
tion, augmentation, drainage, research, and
management of this multipurpose resource,

b, SILVER - Alternative construction proposals
include the 40,000 acre-foot reservoir site

»
[N
[N




on Silver Creek or the 10,000 acre-foot site
on Claw Cr%%k with supplemental storage in
Chickahominy Reservoir.

c. DONNER UND BLITZEN - Development plans include
storage of floodwaters and more efficient,
water use thr@ugh construction, extension or
rehabilitation of irrigation canals, field
laterals, flumes, control structures, di-
version structures, drainage ditches, dikes,
cross-dikes, intraseasonal storage ponds,

- land igv%iiﬁg, sprinkler installations, and
. general management features.
L

Q.

CATLOW-ALVORD - The primary objective 1s a
study to determine the approximate location
and size of economically recoverable bodies

of ground water, to determine their recharge
capabilities, and to ascertain the rate at
which water can be withdrawn without depleting
the supply.

The future destiny of the basin's economic expansion
is dependent largely upon the comprehensive multiple-
purpose development of its land and water resources.
Agriculture and wildlife productivities of the basin
can be increased simultaneously by improving land and
water utilization. A plan for the comprehensive de-
velopment of the Malheur Lake Basin is essential if
the economy of the basin is to flourish and its ulti-
mate potential is to be realized.

B. Water Supply

i

14.  The average annual yield, fr
water, supplies a partial water requirement for
226,700 irrigable acres; other consumptive needs;
about 290,000 acre-feet of surface outflow to inte-
rior lakes; and an unidentified ground-water outflow.

om streams and ground
t

15. There are sufficient surface and ground-water re-
sources to supplement the present irrigated acreage,
plus supplying additional needs for domes tic, munic-
ipal, industrial, and recreational purposes.

16. The watershed surface water supply, even with maximum
ifiable control and more efficient utilization,




Additional detailed investigations should be made on
possible storage reservoirs, ground-water supplies,
ground-water withdrawal, and ground-water rechargey
as well as more efficient use of presently developed
supplies.

Table 23 and Plate 2 locate 23 potential reservoir
sites. Masﬁﬁmzsally feasible a%@ragﬁ generally 1is
limited by steep canyon gradient in the watershed

Available data indicate that the ground-water resource
is limited in quantity and iﬁsaﬁlsgg but represents

an important source for dome 5éig, livestock, municipal,
industrial, and irrigation needs, both present and
future.

Water RBights

The babzn has practically no unappropriated surface
water during the irrigation season. Storage is es-
sential for best use of the water.

No water has been withdrawn by the State Engineer for

There are about 2,000 water rights for 4,566 cfs in
the basin. Surface rights equal 4,393 cfs and ground-
water rights equal 173 cfs. Irrigation rights account
for the greatest consumptive use with 4,253 cfs for
292,539 acres. Summer flows have been overappropri-

About 45 percent of the land, having water rights, is
not irrigated because of the water shortage. All of
the power rights have been abandoned or are not uti-
lized for power purposes. There are domestic, munici-
pal, and industrial rights, totaling 105 cfs.

20.
210

out-of-basin diversion.
22.

ated for many years.
23'
Water Use and Control
24,

Diversion and pumping requirements for increased con-

sumptive uses of domestic, municipal, industrial,
and livestock are estimated to be ?eag than 4,000
acre-feet annuall

o
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28.

29.

30.

31.

FINDINGS AND CONCLUSIONS

With proposed developments, irrigation will require
diversion of over 90 percent of the consumptively
used water on the 226,700 acres presently under irri-
gation.

There are over 284,000 acres of mapped irrigable land
within the basin. Suitable land areas greatly exceed
water supplies.

Only a few thousand acres of the irrigated lands re-
celve an adeguate water supply during the Jgre to
:cytvmber irrigation season in an average water vyear,
and praf*ibalL; all irrigated areas experience severe
shortages in critically low-water vyears.

Worthwhile advantages could be obtained from extensive
rehabilitation programs on most irrigated land and
distribution facilities. More canal lining, control
structures, land leveling, drainage, and sprinkler
systems are needed to save water, reduce erosion, and
increase production.

There 1s no present use of water for hydroelectric
power and the future potential 1s economically and
physically limited.

Mining use of water is for sand and gravel production.

Fish life will continue to be an important noncon-
sumptive user of water in the headwater sireams.
Flows recommended by the Oregon State Game Commlssion
cannot be provided because present flows are over=-
appropriated.

A conflict exists between domestic, irrigation, recre-
ation, wildlife, and fish life uses of water.

Restrictions on further appropriations of natural

streamflow would not be of material aid, on most
treams during low-flow periods, because they are

QV@rasprGQfla; d during this time.

Pollution of ground and surface water is localized,
intermittent in occurrence, and is not a critical
problem, except in a few of the urban and industrial
areas around Burns and Hines.
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Flooding and erosion are serious local pr

only a few urban, rurasl, and range areas
permanent grass cover -has been disturbed
Benefits are not great enough to justify
purpose structures.  Multipurpose struct
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active gages and eu?abin”iﬁg of stations

at new

are needed, as documented in Appendix Table B.
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Detailed studies of ground-water location and yield

capabilities are needed.
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NATURAL FEATURES
Location and Descriptio
The Malheur Lake Basin, as designated by the State Water Ré-
sources Board, Figure 1, facing this page, consists of a num-
ber of lﬁd@ﬁ@zé%ﬂi but contigquous watersheds in southeastern
Oregon of which the most important are the Silvies, Silver,
Donner und Blitzen, and Catlo vord. Measuring about 160
miles from north to south and miles from east to west, the
_ basin encompasses an area of 9 5 square miles.
a fable 1 shows basin area in square miles and acres by county.

TOTAL AREA WITHIW MATHFUR LAKE BASTIH
COUNTY AHEA Percent Percent
Sqge Mie | Sgs. Mis Acres of County | of Basin
Harney 10,185 8,122 5,198,100 79.7 815
Malheur 9,925 480 2065900 4.8 4.8
Lake 8,340 892 570,700 10.7 8.9
Grant 4,533 454 290,800 10.0 4.6
Crook 24982 17 11,100 0.6 02
= BASIN TOTA - 9,965 8,377,600 - 100.0
E
|
E

Data Source: U. 8. Depte. of Agriculture's Cooperative Heport

As shown in Table 1, the basin includes 80 percent of Harney
County, 11 percent of Lake County, 10 percent of Grant County,
O percent ot Malheur County, and 1 percent of Crook County.
Malheur Lake Basin 1s bounded on the west by the Goose and
Summer La ces and Deschutes Basins, on the north by the John
Day 1 on the east by the na&;edr and Owvyhee Basins, and
on by the State of Nevada. The basin drains an area
f acres, which is slightly over 10 percent of the

T




ELEVATION

THE BASIN
Because of pronounced differences in physical and hydrologi-
cal characteristics, the basin is divided into four study
areas (Figure 1): (1) Silvies, {2) Silver, {(3) Donner un
Blitzen, and (4) Catlow-Alvord. The first three water-use
areas all drain eventually into Harney Lake while the fourth,
Catlow-Alvord, drains into numerous, separate, variable sized
depressions. The four areas will be discussed separately
where appropriate.
The basin's physiography is characterized by large valleys
with elevations varying between 4,025 and 4,600 feet, ex-
tensive semidesert benchlands with elevations varying around
4,500 feet, and adjacent mountains reaching elevations up to
9,670 feet.
Figure 2 depicts a north-south cross section through the high-
est and lowest portions of the basin.
3 2
z STEENS MOUNTAN t ;’; E S’E
10.000 :: ; : 'wﬁw;mwi 10.000
000 MALHEUR IAKE W\‘\/\y\/w 5.000
ot WARNEY HALEY D AVORD DESERT
cj—; T T : T Y T T 2
o 10 20 30 40 By B8O T 80 SC 100 1o 120 130 40 150 160
& MILES - -
FIGUHE Z. Cross Section of the Basins

A low flat area of more than 600 square mi

elevations 4,100 and 4,150 {feet,

Lakes. “eﬁriy TWO~+mlr s of thils area lie
Malheur Lake and is commonly referred to a
The low area northwest of Harney Lake is ¢
Valley, an low area south of Malheur

side of th ner und Blitzen River, is o
Valley. 1 rge semidesert region exten
the Orec da state line is referred t
Alvord

porders Malheux ng

les,

s to the nortl
s Harney Valley.
alled Warm Springs
Lake, on er
eferred *Q as b itzen
ding s
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inundated Catlow Valley and the Alvord
rally, having nc surface outflow, m
fluctuate in size depending upon the
ration, and evaporation. The larger
at kﬁxrwquﬁﬁ+ intervals wnlic mos e
cept for a short period following the spring
most 1mpar%an+ small streams in the Catlow area
e, Sixmlle, Threemile, Skull, Guano (Slough), Deer,
k. The most important small streams in the Alvord
e Trout, Cottonwood, Wildhorse, Indian, Pike, Little
, and Mosquito. The Catlow-Alvord area is practically
of timber, except for scattered juniper and shade
planted around ranch buildings. The most common plant
ies include big sagebrush, rabbit brush, greasewood,
tgrass, and Sandberg's bluegrass.
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The soils are extremely shallow in depth, light in texture,
and susceptible to erosion except for alluvial fans at the
mouth of many of the streams. These deltas supply the lands
most suitable for cultivation and other agricultural purposes.

Various sections of this report cover conditions basinwide,
theﬂ by study area or stream system. Separate analysis is
made, where approprlafe, of each of the 10 beneficial uses
of water listed in ORS 536.300 domestic, municipal, irriga-
tion, power development, industrial, mining, recreation,
wildlife, and fish life uses and for pollution abatement.

Stream System

Plate 1 of the Appendix illustrates the basin's stream system.
This map locates all known water features including streams,
springs, lakes, reservoirs, canals, and wells. Streams and

lakes that normally contain water throughout the year ar
shown by a solid line, while those that are intermittently
dry are shown by broken lines. Such streams as the Silvies
River, lower Silver Creek, and the Donner und Blitzen River,
with some of their major t;ibu*ﬁil@:, are shown by a Celid
line. The vast wajarlfy of the basin's streams are desig-
nated as intermittent.

m
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rennial streams head either in the Ochoco
Forest of the northern portion of the

s ‘ in the south central portion
of ‘the basin. Ex %iﬁwwﬁévﬁ d area, larger
streams ultimate rney Lake. All streams have
zero flows in some t% ir channels during the low-flow
period of most years. The Catlow-Alvord area is character-
ized %? small, intermitient etreams, which end in shallow
lakes Some water drains from the area as ground water, but
the am@gﬁg so discharged is only a very small part of the
total yield from precipitation.
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ilvies Area

The Silvies area, occupying the northeast portion of the
basin and draining into Malheur Lake, is the most important
in terms of population and resource development. This river
system, plus miscellaneous streams, drains about 1,346,400
acres.

Principal tributaries of the Silvies River are Bear, Camp,
Trout, Emigrant, and Sage Hen Creeks. This area also in-
cludes about 15 named miscellaneous streams, up to 20 miles
in length, which flow directly into Harney Valley and even-
tually into Malheur Lake, if not consumed by evapotranspira-
tion enroute.

Figure 3 shows a profile of the Silvies River from its source
to Malheur Lake.

STRAWBERRY RANGE

MILES ABOVE MOUTH

FIGUHE 3. Profile of the Silvies Hivere.

Within the upper watershed of Silvies River, is the Silvies
Valley, which extends northward between stream mile 25 and 80.
Bear Valley continues northward to about stream mile 100.
Progressing downstream, Camp, Trout, Myrtle, and Emigrant
Creeks are the most important iributaries.
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At about stream mile 13, the canyon opens out into Harney
Valley., Harney Valley is one of the largest compact bodies

of nearly level lakebed alluvium in Eastern Oregon, extending
about 25 miles east and west by 15 to 20 miles north and
south, with an area of somewhat more than 250,000 acres. The
Silvies River water is divided into several channels as it
flows through Harney Valley and the surplus flows into Malheur
Lake.

Malheur Lake levels fluctuate annually depending on the total
runoff availlable from the Silvies and Donner und Blitzen
Rivers. Whenever the lake level rises above elevation 4,091.5
feet, overflow occurs from Malheur Lake into Mud Lake at The
Narrows, and when it is above 4,093.5 feet there 1s overflow
from Mud Lake into Harney Lake. Harney Lake normally has a
water surface elevation about 8 feet lower than Malheur Lake.
During extremely dry years, such as 1889, 1924, and 1934,
these lakes have been dry.

The area of Malheur Lake varies from an average minimum of
about 25,000 acres to an average maximum of 45,000 acres.
At this higher stage, it contributes a rather large flow to
Harney Lake through The Narrows. The maximum depth of

2 Malheur Lake at normal stage is not more than 7 feet.

A number of small streams head in the foothill areas north
and east of Harney Valley. Poison, Prater, Soldier,
Coffeepot, Rattlesnake, Cow, and Rock Creeks all emerge into
Harney Valley from the north and have watersheds somewhat
similar in size and capabilities.

Silver Creek Area

The Silver Creek area in the northwestern part of the Malheur
Lake Basin comprises all drainage into Harney Lake west of
The Narrows. The total area is about 1,306,700 acres.

o
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FIGUEE 4. Profile of Silver Creele

The upper Silver Creek drainage area includes about 332,500
acres. Claw, RBough, and Nicoll Creeks drain the southern
portion of the Ochoco National Forest where the most depend-
able summer flows are encountered. The runoff is compara-
tively the same in time of occurrence and total amount with
that of the adjoining Emigrant Creek, which flows into the
Silvies River,

The lower elevation tributaries have intermittent flows.
Valley lands in the wvicinity of Claw Creek, Riley, and Warm
Springs Valley are used for irrigated agriculture.

Water of Silver Creek is divided, in flood stage, at the
upper end of Warm Springs Valley, so that a part of the flow
continues in a southerly direction along the eastern side of
Warm Springs Valley, another part spreads over the western
part of the valley, and a third part flows westward into
Silver Lake through a gap in the sand-ridged shore. When
water 1s not desired for irrigation, the largest part of it
enters Silver Lake.

In years of exceptionally large runoff, Silver Lake reaches
a level so high that it flows back through another gap in
the sand ridge on the east shore of the lake to Warm Springs
Valley, then east to Harney Lake. The bed of 5ilver Lake
occasionally is dry except for some small pools supplied by
springs at -the northern and western edges of the lakebed.

When filled to the point of overflowing, Silver Lake covers
an area of about 4,000 acres and has a maximum depth of 4 to
6 feet.
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Sage Hen Creek and adjoining tributaries, which serve the
area between Warm Springs Valley and north of Harney Lake,
head mainly in desert and rangelands having a low-water
yield capability. These streams generally flow only during
the spring snowmelt.

Harney Lake 1s deeper than Malheur Lake and has comparatively
steep shores. Fluctuation of its water surface area varies
around an average of 30,000 acres. Harney Lake is largely
independent of the altitude of Malheur Lake and the water
level may be as much as 10 feet lower.

Donner und Blitzen Area

Figure D shows a profile of the Donner und Blitzen River
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FIGUEE Ds Profile of the Dommer und Blitzen River,

from 1ts source on Steens Mountain to Malheur Lake.
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The topographic characteristics consist of f
gradients on Steens Mountain and very low gr
Blitzen Vallev.

About 128,000 acres of this area 1s tributary to the Diamond
Swamp, 102,000 acres is tributary to the P Ranch Swamp, and
128,000 acres above the P Banch is tributary to the main =
stem of the Blitzen River. About one-fourth of this latter :
drainage area is from the higher part of Steens Mountain and -
furnishes at least 50 percent of the total discharge of
Blitzen River above the P Ranch. The runoff from this high-
er part of the drainmage area occurs chiefly in May and June
and produces a reasonably good irrigation supply without
storage. Similarly, the larger part of the water of the
Diamond area streams, Kiger, Cucamonga, and McCoy Creeks
comes from the higher portions of Steens Mountain and is
available for much of the irrigation season.

Steens Mountain is barren of timber with the exception of a
few scattered patches of juniper, quaking aspen, and two
small groves of fir trees in one of the canyons. The snow
forms immense drifts in the canyons, and for this reason

of ten produces a season-long runoff. The main flow occurs
from a month to six weeks later than flows from the upper %
Silvies watershed, and a much larger flow continues through- |
out the summer.

As shown on Plate 1 of the Appendix, most unmentioned tribu-
tary streams are small and have intermittent flows. This
plate also shows numerous irrigation diversions which vitally
affect the streamflow regimen.

Catlow-Alvord Area

The Cat ~-Alvord area, occupying the southern portion of
the basin, is best described as a large, semidesert plateau
with no perennial streams, no well defined large river

valleys, and very little water available for beneficial use.
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The Catlow-Alvord study area of 3,097,600 acres is very
large, comprising almost 50 percent of the total basin or
5 percent of the state's ares.

Hart Mountain to the west supplies small ows to Rock Cregk,

Guano Creek, and Guano Slough, plug numer ot
1

N%"-J

us other small
streams wh&uu end in 1¢kevﬁdw, which usually are dry except
after spring runoff. The central psrtiom of this area 1is
supplied minimum qua”t;ﬁies of water from sprlagu along the
edge of Steens Mountain and one small south-flowing creek,
Rincon, originating in the Pueblo Mountains.
The Alvord Desert area is supplied by small obfaams from
Steens Mountain, such as Mosquito Creek and Wildhorse Creek.
The most valuable streams in the southeastern corner are
Trout Creek, Willow Creek, and Whitehorse Creek. rept

along the streams mentioned, there is very little agrlc lture
or land use other than grazing of livestock.

Climate
Figure 6 shows that the mean temperature at Seneca 1is 3 to

16 degrees cooler than at Burns. The average winter tem-
peratures at the P Ranch are slightly warmer than at Burns.

SENECA BURNS WB CITY P RANCH REFUGE
2 50 ELEVATION 4666 ELEVATION 4151 o ELEVATION 4205
= Average Anpual Temperatare: 40.1 °F Average Annual Temperature: 46.5°F Average Anpual Temperature: 48.1 °F
80 - j‘“Lﬁ
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clear sunny days. Temperatures at Burns for January, which
are typical of ?%@ open valleys, range from an average max-
imum of “35.7 é@grwﬁm Fahrenheit (°F.} to an average minimum
of 16.3% F Corresponding temperatures for July, the warm-
est month, are 86.2°% F. and 52.1% F. Extremes of =409 F,
arid 109° “F, ‘have been recorded. in higher elevations of the,
basin. - The growing season varies from 72 to 98 days in ‘the
open lower valleys and is shorter in the upper valleys.

The wide diurnal range of temperatures, particularly during
the summer months, is well illustrated by the differerice
between the mean maximum and the mean minimum temperatures
The difference between the average monthly temperatures in
July and January is more than 40 degrees.  The relative
humidity values also reflect the diurnal variation in tem-
perature, early morning readings are high because of noctur-
nal cooling of the air and daytime values .are low because

of high temperatures. Percentage of possible sunshine 1s
very high during July and August, the driest months, de-
creasing to comparatively low values during the winter
months.

The basin is subjected to easterly flows of dry air which
sult in high temperatures and very low humidities during

the summer season. During the winter a cold front from

the northeast brings subzero weather over the basin. Freez-

ing weather has been recorded in every month of the year.

Most of the high desert varies around 5,200 feet, with

the lowest point about 4,025 feet in *he Alvord Desert and
the highest point about @,é?Q feet on the adjacent Steens
Mountain.

In the basin area there are 10 climatological stations with
more than 20 years of records. These stations are at Seneca,
Burns, Harney Branch Experiment Station, Squaw Butte, Buena
?132&, Malheur Refuge, Hart Mountain Refuge, P Ranch Refuge,
Sunrise Valley, and Andrews.

ICJlaz@d p@lﬁt* have experlengaé pf@@lplia%laﬁ in excess of
e-half inch in 10 minutes and 1 inch in an hour. The 24-

C}

hoar amounts g&nerdily are less than 2 inches. Occasion-
ally, pres;pibgfzan is in the form of hail resulting in
considerable damage to crops.

A large percentage of the precipitation falls as snow, whic
accumulates during the period from November through March.




THE BASIN

Mean annual snowfall ranges from a few inches in the valleys
to over 70 inches in the mountains. Thunder showers are
quite frequent during the summer months.

Annual precipitation ranges from under 10 inches in the .
lower agricultural areas to more than 40 inches in the head-
waters. As shown in Figure 7, monthly precipitation varies

- SENECA BURNS W B CITY P RANCH REFUGE
I, ELEVATION 4666 e O A e R TR et e T AHON 4205
g I Average Anaual Precipitation 12.63 Inches I 4 Average Annual Precipitation 11 46 Inches i r Average Annual Precipitation 12.00 Inches

AVERAGE MONTHLY PRECIPITATION
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FIGURE 7. Average Monthly Precipitation at Selected Stations.,

materially between the Seneca, Burns, and P Ranch Refuge
stations, but the average annual yield is quite similar.
Monthly rainfall varies from less than one-half inch during
the major part of the growing season to about 1.6 inches
during the variable high rainfall period.

ECONOMIC FACTORS

Population

Earliest appraisal of the region was made in the first half
of the 19th century by parties sent out by the Federal
Government and by representatives of the Hudson's Bay
Company. Later, following the discovery of gold in the John
Day and Powder River regions, the basin was traversed by
prospectors. It was not until about 100 years ago, however,
that the first emigrants settled in the basin.

v R

The basin supports a relatively small population, concentrated

11
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in towns such as %ﬂxuﬁ, Hines, and Seneca and open valleys
such as Harney Valley. Large areas are uninhabited due to
inadequate water supplies or adverse g%;%i al features.
Pz@g ?% population of the basin is about 7,000, of which
approximately 340 reside in the vast wawin*Piyﬁ?ﬁ areas i
Table 2 shows. the 1960 county population distribution.
TABIE .2
COUNTY POPULATION
DISTRIBUZION BY STUDY AREA
STUDY AREA HARNEY | LAKE | CHOOK | GRANT | MATHEUR | TOTAL
1. SILVIES 5,620 0 0 5680 0 6,200
2. SILVER 280 0 0 0 0 280
3. DONNER UND BLITZEN | 160 0 0 0 0 160
4. CATIOW-ALVORD 300 | 20 0 0 10 240
TOTAL 6,260 | 30 0 580 10 6,980

Data Sourcet U. S. Buresu of Census

Figure 8 illustrates population trends in the basin.
‘The population has
shiown .a moderate but
consistent increase
since 1890, when the
/{AJMV first records were

: published.

8,000

6. HARNEY 100,

The low population
N density of about 0.7
BuRng persons per sguare
2,000 //; mile, compared to the
— P e average %enslﬁy in
N Oregon of 18 persons
180 SHo0 1910 1BEO 1930 1940 1850 1960 per sguare mi},e, is
indicative of the
sparseness of the pop-
ulation throughout
the desert and moun-
FIGURE 8, Population Trends., tain areas. About 67

ERv o)

POPULATION

PHNES | et

DATA SOURCE. U8, Borewaed Ginms
Fartbend Biade Tollege, Center for Popuistion Bewsrsh and Tensus

percent of the in-
habitants live in or
around the city of Burns, which is the county seat of Harney
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Soaﬂiy as well as the eco cultural center
basin. The population of 1960 was over 3,500.
TLQQQ, with a population ,200, is the only other
ncorporated city in the neca is the largest un-
incorporated community in with a reported popu-
lation of 400 in 1960. O wnities include Crane,
Diamond, Frenchglen, Fiel Princeton, Riley, and
Andrews,
Table R n cents tThe orulation Fimires Faor Harnev Connta
laple o presents Lhe population 1Tlgures 10T Harney Lounty,
Burns, and Hines. Harney County with a gain of 4,185 persons
TABIE 3
POPULATION TN HARNEY COUR
1890 to 1980
. ) - . - . Lorn R THCHREASE
LOCATION | 1890 | 1800 | 1810 | 1820 | 1930 | 1940 | 1850 | 1880 | y o =500 emt
County 2,569 | 2,598 | 4,089 3,992 | 5,920 | £,374 | 6,113 | 6,744 | 4,185 2.3
Burns 264 547 904 | 1,022 | 2,599 | 2,866 | 3,093 | 3,523 | 3,259 17.6
Hines - - - - raw 677 918 | 1,207 790 12.1

* Local Census
Data Source:

J. LJ.

Buareau of Census

Unive of Cregon, Bureau of Municipal

Hesearch and Service.

had an average annual increase of 2.3 percent between 1890
and 1960. The city of Burns experienced a gain of 3,259
persons for an average annual increase of 17.6 percent.

The city of Hines, since its inception in 1930, experienced
a steady 12 percent average growth in population.

-

Economic Conditions

The three principal activities contributing to the basin's
economy are agriculture, consisting mostly of livestock pro-
ductionj; forestry, lnfludlng manufacturing of wood products;
and recreation, in the form of services to vis l*lﬂg tourists
and sportsmen. Although local markets are increasing to

some extent, most of the Qrsductg in the basin are shipped
to major consuming centers in Oregon and California.
e list of basin rces 15 an anadromous
interior basin stream outlet to the

J
(8V]



THE BASIN

ocean. The lack of waterpower potential is another Szgw
‘nificant difference between this and most other basins in
e

ﬁf%g{}}{}#

Ownership and use of the basin's land are listed in Table 4.

As shown in the table, 73.6 percent of the 6,377,600 acres
is federally owned.

LAND (REERSHIP OF AW THISTRATION

Acres
(WHERSHTP BANGE P ggm%ém FOREST OTHER TOTAL PERCENT

Federals

National Forest 50,400 - 528,780 84200 587,380 Fel

Other 3 891,8?{} 29,520 162,'?09 22,800 4,107,890 644
State 2{}9,3% 500 94760 55100 224,750 %5
County and Municipal 84,000 - - 5,000 13,000 042
Private 1;}.20,14& 232,88{} ?8, 160 13;500 1544:4‘,580 227
TOTAL 5,279,800 | 262,700 779,4001 55,700 B9 377,600 | 100.0

Data Sourcet Us Se Depb. of Agriculbure’s Cooperabive Report.

The state, county, and municipalities own 3.7 percent and
22.7 percent is in private ownership. Only about 4 percent
of the total area is in cropland, while the remaining pri-
vate land is used for forest, range, or pasture purposes.

Agriculture

Stockmen, who settled upon the open valley lands of the
basin about 100 years ago, found an abundance of water and
wild hay meadows, which could readily be adapted to their
needs. Although subsequent development has included varying
degrees of water spreading, diking, and drainage improve-
ments, only nominal advancements have been made in water

use designed to increase hay yields and improve pasture pro-
duction.

conomic, climatic, and biological limitations practically
have limited the production of crops to lands which are
irrigated in some manner. Various Homestead and Desert
Land Act legislation, in the early 1900's, encouraged

14
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hundreds of dryland farmers to settle in the basin, but
these farmers, by 1920, realized that dryland farming gen-
rally was uneconomical.

Malheur Lake %agl is essential y a livestock producing ,
area, and agriculture, of necessity, is devoted largely to
the pf@ﬁd”vlﬁﬁ of féed crops for livestock. With the short
growlng season, commercial crop production is limited gen-
erally to hardy varieties of alfalfa, pasture mixes, wild
hay, and spring grain.

Of the basin's total acreage, 5,279,800 acres are range-
land and only 262,700 acres are used for crops. The largest
cropland area, lEs,uOO acres, 1s in Harney Valley. Cattle

ranches average 100 acres of irrigated land in the farm unit
which averages over 4,000 acres in size.

Table S shows general land use in the basin by study area.
TABLE 5

GENERAL LAND USE

Acres
‘ TOWNS
STUDY AREA FUREST | ponGELAND | CROPLAND| ROADS. |  TOTAL
LAND HCT.
1. SILVIES
as Upper 430,400 152,000 27,000 34300 612,700
b. Lower 111,700 | 491,700 | 123,000 | 7,300 | 733,700
2. SILVER :
a. Upper 177,300 | 142,800 | 11,300 | 1,100 | 332,500
b. Lower 17,100 | 937,800 | 17,400 | 1,500 | 974,200
3. TONNER UND BLITZEN
a. Upper 18,700 | 204,300 | 8,300 400 | 231,700
b. Lower 7,800 | 351,800 | 34,900 700 | 395,200
4. CATLOW-ALVCRD
a. Catlow 6,500 | 1,801,400 | 13,200 | 4,800 | 1,825,700
b. Alvord 9,900 | 1,198,000 | 27,600 | 36,400 | 1,271,900
TOTAL 779,400 | 5,279,800 | 262,700 | 55,700 | 6,377,600

Data Scurce: Us. S. Depte of Agriculture's Cooperative RHeport.

the livestock raised is beef cattle because dairy
! sheep have been less able to compete on an eco-
is. According to the Oregon State Extension Service

L
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and U. S. Department of Agriculture's estimate for 1963
crop sales amounted to $348,000, while animal product s
amounted to $5,777,000.
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Table © shows the forest areas by ownership and type.
‘Ten percent of the
forest land is pri-
ABLE 6 vately owned while
90 percent is pub-
licly owned by the

=

FOREST AHEAS BY OWPNERSHIP AND TYPE

Acres - ;
Federal and State
Governments. Most
TYPE FEIERAL | STATE | PRIVATE | TOTAL of the sawtimber is
produced by the na-
E;nderoia;des 42%2(2)8 1,2?:28 34,720 42%%8 tional forest. The
soc;a QﬁeClE’:S - » o~
epole Pine ?:810 - - 7,810 lgmber LOmpanY at .
mntggéd L son - - o a0 Hines, cuts timber in
Honsto - - H : o
Noncommercial 169,250 | 8,500 | 42,900 | 220,650 the national forests
on a sustained-vyield
TOTAL 691,480 | 9,760 | 78,160 | 779,400 basis and operates

tata Source: U. S £ Aprionl the largest mill and
B urces Us Se )eP” o} iculbure's .
km%ﬁm&wegqmﬁ; plywood plant in the

area. The other large

mill is at Seneca.
Timber harvest from 1950 to 1964 fluctuated from a low of
approximately 24 million board feet to a high of nearly 59
million board feet in 1%64. The forest land also is used
extensively by recreationists and sportsmen.

Industry

Manufacturing industries are based almost entirely on wood
and livestock products. Small industries include sand and
gravel Gperatiegs. These industries are of material sig-
nificance to the basin because they provide an important
source of income and help to le@fSizy the basin's ecconomy.

Industrial expansion in 1965 can be credited to the opening
of the plywood plant in the city of Hines.
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THE BAGSIN
Table 7 shows the employment in Harney County by industry
between 1940 and 1960.
This table shows a de-
crease 1in agricultural
7 employment and a marke
increase in forestry,:
BPTOMMENT IN HARNEY (0. manufacturing, trades,
and services. Total
- employment was 2,609
THILUSTR 194 1950 80 R 164
INDUSTH 1240 1980 1 1980 g}@@pié in 1960,
Agriculture K 7ib 525
Forestry 3 26 5 MLt
- Mining 7 u| 23 Mining
;{% Construction 113 107 92
| Mamufacturing 483 580 711 The minin £ 2 ol
Transportation and ';@huea 97 102 99 ine mining o1 m.mef 2l
_ ﬂﬁ%olesale and Retail Trades 220 352 385 resources has not in-
| Servi and obh industry ; 547 04 : .
- rvices and other industry 484 547 724 creased the basin's
TOTAL 2,175 | 2,442 | 2,609 economy significantly,
because deposits gen-
Dmta Source: U. S. Bureau of Census. erall )1 are small or ar
of inferior grade.
Harney County mineral
production figures, reported by the U. S. Bureau of Mines f
lvog, amounted to $261,000 all for sand and gravel.
Present principal mining activities are limited to cinders

and gravel for concrete
and John Day.

Various minerals occur in the basin.
etite prospects have been worked nor
was excavated west of Hines. Cinnaba

s

found in small pockets in the Steens

volcanic ash, occurs in a considerable area west
Whitehorse Ranch. Volcanic tuff,
building stone but now little used because

is widespread.
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west of Hines and sand and gravel near Burng.
aggregate is import

Most sand
ed from Ontario

oy
o

or

Gold, zinc, and mag-
th of Burns. Pumice
r, copper, and gold are

and Pueblo Mountains.

of

its drab

A dozen exploratory oil wells, nine of which

feet in depth, have been drilled between Burns, Crane,

Harney Lake. None has produced commercial oil or gas.

] well, drilled in 1949 in the eastern outskirts
bottomed at 6,480 feet in Miocene basalt.

Diatomite, its quality impaired by abundant interbeds of
of the
structurally buitable
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color,

exceed 1,000
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Hecreation

A large part of
stituting one of
regions of the

potential has not been d
fully realized even among th

The basin is a paradise for
agate, jasper, thundereggs,
fossils. The

writings and carvings found on
walls of caves.

since their formation.

o

E B ASBIH
ur Lake Basi
tively large
tes. Its sp
fined thorou

e basin's

rock houn
suristones

here are also many Indian relics and

cliffs

Outstanding values of natural history, lava
caves and tube formations have remained relatively unchanged

n is undeveloped con-
unaitered semidesert
egcific recreational v
ghly and thus is.not
residents,

dss offering obsidian,
s petrified wood, and
symbolic
, large rocks, and

The few developed recreation areas are shown in Table 8.
HECKEATION AREAS
MAP WATER | COMFORT CAME | TIR. £ m ey Lt | B
NO. A suppLy | starzons | PTOVES | PABLES | gy | gymg | WM | BOAT ¢ FISH | HUNT | HIXE
FOREST CAMPS
1 Blue Spring iped 2 b - 3 - - - - x -
2 | Delinbhent Take RESL | B = | 28 | e8| w2 x| x| %] -
3 Idlewild piped g 21 45 22 8 - - - % %
4 Josguin Miller piped 4 31 Ky 14 4 - - - ¥ «
5 Parrish Cabin piped - - 7 4 19 - - - b x
8 Bock Spring piped - - 7 2 - - - - % x
7 Starr Ridge piped - - % 12 7 - - - % X
B LM PARK %
8 Page Spring x x x x 20 x - - E % -
05 HDPARK
g Buchsnan Springs % 2 - 2 - - - “ - -
10 Chickahominy Res. - b4 - - * - - % e - -
11 Delintment Lake well g - 2 25 18 % % ® x -
12 Fish Iske x x x - % » - % % - -
13 ¥rumbo Hes. - - - - %« - - % © - -
14 Moon Hes. - - - - - - - 4 % - -
18 Bock Creek Res. - - - - - - - %* = - -
Date Sourcel m 8. Forest Service
Oregon State Highwey Depariment
Herney Comby Weter Besources Commitiee.
Figure 9 shows 7 forest camps within the approximately 850
square miles of national est. There are no county parks
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THE BASIN
thin the basin. The state has not es
her than one roadside rest area. The
nagement has developed a park at Page
enchglen which has trailer sites, pic
mfort stations, and 20 campsites.
esent recreation use is predominently the hunting of
land game, and waterfowl. In the past five years of
rd, deer hunters numbering up to 8,500 in one season
eens Mountain and Silvies areas combined have had fro
79 percent success. Game birds, resident of the bas
clude ringnecked pheasants, valley quail, mountain qu
ngarian partridge, chucker partridge, sage grouse, do
d waterfowl.
he most popular lakes are listed in Table 9.
TABIE 9
LAKE AND RESERVOTIR SUMMARY
ANTITIA o T A
NAME iﬁé?g% ACTIVITIES ii?gs
Malheur lake 4,500 Sighteeeing, waterfowl hunting 120 - £4,000

+*Delintment Iake 3,000 Fish, water ski, camp, picnic, swin B - B2
+ Baca lake 3,000 Fish - - B00
+*¥Fish lake 2,800 Fish, picnic, swim - - 20
+*Krambo Res. 1,000 Fish, picnic - - 188
+ Mann lake 1,000 Fish 0 - 325
Harney lake 500 Sightseeing 0 - 23,000
+*Hock Creek Hes. 5 Fish, water ski 2 - 384
Juniper lake 200 Fish 0 - 200
+*Chickahominy Bes. - Fish, water ski 3 - BZY
+*ioon Hese - Fish, water ski 8 - 619
Wildhorse lske - Fish, waterfowl hunting B - 18
+Fish stocked.,
*Boat lending.
Data Source: Harpey County Water Resources Commit
number of the lakes and reservoirs of the basin, some
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which are stocke boating, water skiing,
camping, pilcnicki . Boat landings are
avallable at six sin.

Pleasure boats in Harney County increased om 123 in 1962
to 165 in 1966 resulting in boats per thousand resi-
dents, an increase of d-year pe d. This 1is
slightly greater than statewlide increa of 4.7 for the
same period, however, still ran below the 29.83
boats per thousand re tewide. I 962, between

50 and 75 percent of 1 in Harney County was by
visitors to the area, 66 survey ws that over

50 percent is by the ents.

The 180,850-acre Malheur National Wildlife Refuge and the
241,000-acre Hart Mountain Wildlife Refuge attract thou-
sands of visitors annually to observe the several hundred
known species of waterfowl and wildlife that use the refuges
Snow geese, Canadian geese, Wnistling swans and other north-
ern breed waterfowl use the refuge in thelr annual migration
south along the Pacific Flyway. Also within the refuge, one
can fish on Krumbo Reservoir and on the Donner und Blitzen
River and its tributaries above Bridge Creek. Waterfowl

hunting is permitted on portions of Malheur Lake. Muskrats
are trapped under a permit system when their numbers are out
of balance with other wildlife uses. Recreational use of
the refuge has risen steadily, over the past ten years, from
about 7,200-visitor days in 1956 to over 17,500 in 1965.
About 15,000 of the latter were classed as visits for nature
study, sightseeing, picnicking, and camping while 2,000 were
classed as visits for hunting and over 500 for fishinc
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WATER SUPPLY
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WATER SUPPLY

SURFACE WATER
‘Introduction
The determination of stream yields, monthly distributions,
and extreme discharges are based primarily on State Engineér-
U. S. Geological Survey stream gaging records. All hydro-
logical statior cti and inactive, are shown in Table A
in the Appendi h ts these stations by name, number,
location, typ d of record.
Short-term streamflow records have been extended to the
base period, by correlations with selected long-term records.
Estimates of the yield of some of the ungaged watersheds
were made on the basis of precipitation-consumptive use cor-
relations.

Base Period

In order to facilitate the comparison of the streamflow
characteristics of several watersheds within the basin, a
representative 30-year base period (1935-64) was selected.

The mean annual precipitation for this period is nearly

equal to the long-term average precipitation in Harney Valley.

Yield

The maximum, minimum, and average annual outflow of a number

TABLE 10

ACTUAL AND ESTIMATED MINIMUM, MAXTMIM AND AVERAGE ANNUAL OUTFLOW
AT GAGED ’f_Q{IﬁTIQE‘ES 1935-64

DRATHAGE COh HEH ANNUAT, CUTFIOW 14 ACHE-FEET
STHEAM AND GAGE AHEA WATFR YEARS

Sge Mia OF HECORD MINDMM | MAXTMIM | AVERAGE Inches
Silvies River near Burns \BQSR) 924 51 44,170 270,400 { 127,200 Za8
Silver Creek mesr Riley (4030) 228 13 10,200 | 61,500 | 29,400* 2.4
Dormer und Blitzen River

near Frenchglen (3980) ) 200 34 45,100 145,700 | 84,100* 7.3

Trout Creek peasr Denic (4085) a8 33 5,200 27,000 | 11,200 2.3
M Correlstions.

Source! Oregon Siate Engineer,

w
o
‘}“...J
e
]
o

. . . o - W e
of major streams of the basin are listed in



WATER SUPPLY
Figure 10 illustrates the base period ocutflow of the Silvies
, DONNER UND BLITZEN RIVER
SILVIES RIVER NEAR BURNS NEAR FRENCHGLEN
3O STREAM MiLE 22.3 DRANAGE AREA %34 30 81 . OSTREAM MILE 488 DRAMAGE ARLA 200 SQ M
230 i L
200 e . e R
- 1
4150 — §5s— SR
BTN | PR
(R
y 100 p—e i 3 g — -
5 ) ; L Average
w l : P j B4 100
O i i
Z 3 2 {
< L
w e z i E
3 v ' m
£ 1 N
z 1 .
Iy 40 a5 50 55 §0 3;35
° SILVER CREEK NEAR RILEY TROUT CREEK NEAR DENIO
<L
’Z) 75 .
z STHEAM MiLE 528 DRAINAGE AREA 228 30 M1 L DRAIRAGE AREA 88 50 Mi
o<
S0 ' ¥
Average 29,400
25— - ”"— ,,,,,,,,,,,,,,,,,,,,
il m l ih il
r9 35 1935 A 45 20 =3 S
W From USGS Water Supply ngers WATER YEAR
B3 From SWHE Correlations
FIGURE 10. Average Anrmal Ouiflow of Selected Stresms.
River, Donner und Blitzen River, Silver and Trout Creeks.
Annual outflow on Silvies River may vary from under 45,000
acre-feet to over 270,000 acre-feet. The outflow ?atiezr
on Silver Creek is “?mzlu*, with the outflow in good wate
years being 6 times those of poor water years, {lu,WQG i@
61,000 acre-feet).
und Blitzen River has the most stable flow pat-
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146,000 acre-feet,

annual usable yield, consumption,

o E . .
YIELD s CONSLMPT Iw i
Acre~feet

- CONSUMPY ION RUNOFF EVAPOTRANSPIRATION
STUDY AREA | . YIELD = - . -
(surface) Uoms Mun.| Other | Surface | Ground | Malheur | Harney
ind. Irr. Ilake Lake
1. STLVIES
@e Upnper 187,000 31,000 5,000 | 128,000 3,000 O 0
b. Lower 53,0 92,000 | 10,000 | -59,000 | 15,000] 71,000 | 18,000
Total | 225,000 123,000 5,000 | 69,000 | 18,000 71,000 | 16,000
2. STLVFR
a. Upper 41,000 10,000 0| 21,000 0 0 0
b. Lower 17,000 6,000 | 10,000 | -4,000 5,000 0| 32,000
Total £8,000 16,000 | 10,000 | 27,000 5,000 0| 22,000
3. LONNER UND
BLITZEN
2. Upper | 106,000 12,000 | 12,000 | 81,000 0 0 0
b. Lower 48,000 21,000 | 37,000 | -12,000 23,0000 59,000 | 12,000
Total | 154,000 33,000 | 50,000 | 69,000 3,000| 59,000 | 12,000
TOTAL 437,000 172,000 | 75,000 | 184,000 | 26,000| 130,000 | 60,000
4. CATIOW-
, ATNORI
| | a. Catlow | 100,000 20,000 | 40,000 0| 40,000
% b. Alvord | 170,000 50,000 | 80,000 0] 80,000
TOTAL 270,000 70,000 100,000 0 | 100,000

tate Sourcel U. S, Dept. of Agriculture’s Cooperative Report.

roff by study area, as well as an es 0 o
-water runoff and ground-water discharge to interior
the basin.

About 190,000 acre-feet evaporates or is used by vegetation
annually from Harney and Malheur Lakes to form a zero water

,,.
b

D

bhalance.
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WATER SUPPLY

The yield of-these streams varies widely, the lower flows
being associated with walersheds having a large percentage
-of area recelving low precipitation.

The st yield stream is the Silvie ich has an
aver annual runotf of 127,200 acre- eg at USGS
Gage ! 3935 near stream mile 24, Th the Donner
und Blitzen River above Blitzen Valley 400 acre-
feet. . The other large vield stiream is ek with an
average runoff of 29,400 acre-feet above szﬁy@f Creek-Valley.
Thes

e streams, which drain directly into Harney Valley, sup~-
ply an average usable vyield of about 437,000 acre-feet, of
which about 190,000 acre-feet, enters %aihear and Harney
Lakes. Of the approximate 190,000 acre-feet, it is comput
that 87,000 acre-feet is cambzﬂed surface aﬁd graaﬁ§~Wdéer
outflow from the Silvies area, and about 71,000 acre-feet is
from the Donner und Blitzen River and Lrlb§tdLi§§a In poor -
water years, the Donner und Blitzen River provides the high-
est outflow.

I
o8

An estimated 100,000 acre-feet of water resulting from pre-
cipitation in the Catlow-Alvord area percolates to ground
water. How much of this is available for beneficial uses,
is lost to desert vegetation or escapes from the basin, re-
gulres further study to better understand and utilize the
available water supply of this area.

The average annual outflow of the basin totals about 290,000
acre~-feet after present beneficial uses. Computations in-
dicate that, of the 700,000 acre-feet annual yield usable by
man, about 240,000 acre-feet is consumed by domestic, munic-
ipal, industrial and irrigation uses, an estimated 170,000
acre-feet is lost in distribution, and 190,000 acre-feet is
dissipated by evapotranspiration from Malheur and Harney
Lake and marsh surfaces.

]

o

The yield pattern of basin streams is typical for semiarid
regions, exhibiting large variations in annual yield from
year to year.

Seasonal Distribution

ak months of éisbharg@ are March, April, and May for
ms ééfept the Donner und Blitzen River and Trout
h peak about one %@ﬁih later. These three months
between 60 and 80 percent of the basin's annual
The month of maximum outflow varies, depending on
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WATER SUPPLY

the percentage of the watershed area that is in the higher
elevations and thus has later snowmelt. The Donner und
Blitzen distribution pattern illustrates the influence of the

“canyon snowpack on seasonal discharge. There is a higher

base flow and the discharge peaks are more subdued.

Figure 11 illustrates the seasonal distribution of the annual

DONNER UND BLITZEN RIVER
SILVIES RIVER NEAR BURNS NEAR FRENCHGLEN

STREAM Mi E 223 DRAINAGE AREA 934 5C M1 STREAM MILE 468 DRAINAGE AREA 200 SO M!
Average Annual Banoff 127,200 Ac. Ft Average Annual Runoff 84,100 Ac Ft

200

AVERAGE MONTHLY DISCHARGE IN CFS

>0z > Z 2 0 o
O 0O W w < 0 9« 2 W
6z a3 HE 2533328
SILVER CREEK NEAR RILEY TROUT CREEK NEAR DENIO
300 STREAM MiLE 52 6 DRAINAGE AREA 22B S0 Mt DRAINAGE AREA 88 SO M1
Average Annual Rupolf: 29,400 Ac Fr Average Aanual Runoff 1,200 Ac Ft
200 I e
100
DP‘>TUTZlm!lel>]Z1JJO|n F‘>]UIZ|mT‘rrKI>‘iZ'_‘]wﬂ.
Q 0 w < o 4« D ow O O uw < a < = T—T)
6 z a6 S E 2333328 6 za 3 W3 &3 3R I

DATA SOURCE U 5 Geologionl Survey

FIGURE 11. Monthly Distribution of Anmmal OQutflow of Selected Streamss

outflow at stream gaging stations in each study area.

2



Table 12 shows the average

TARIE 12

B =3 S v

AVERBGE WONTELY DY

STHERM ARD GACE oCT.  WWV. IEC.  JAH. ¥EB. MAR. AP MAY JUKE JULY UG, SEPS
Silvies Blver nesr
Burns {3835) 51 184 31,8 47,7 Bh.D 156.4 324,88 802.2 434.5 340.5  Z1.0 12,1 11.1
Silwver Cresk pear
Hiley* (4030) 13 3.2 4.4 6.0 9.7 33 92,4 235.9 0.6 22.8 £.2 22 240
Donper und Blitzen Hiver
Frenchglen® {3980) % 8.5 42,5 50,0 50.5 78,3 114,7 223,89 3543 273,88 BE.2  41.4 8.
Dommer und Blitzen Hiver
ar Voltage*® (4015) 5 32.7 84,0 80.8 102.2 123,1 89,4 104.9 128.9 207.4 68,0 18.89 18.5

Bridge Creek near

near Frenchglen® {3870) 30 11.6  11.4 11,1 10,7 11,9 133 18.7 22,0 4.9 1.8 11.8 11.9
Trout Creek near
Denio (4065) 33 4.7 BB B.T 5.7 7.8 11.6  B4.3 597 33.9 9.3 3.3 Zll

*Contains correlated values
S

Data Source:r U. 5. Geological Survey

and Donner und Blitzen Rivers and Silver, Bridge, and Trout
Creeks at gaged locations.

Extreme Discharges

Recorded extreme discharges on Silvies River near Burns show
several zero flows and a maximum of 4,930 cubic feet per sec-
ond (cfs) on April 6, 1952. Available data on Silver Creek
above Suntex show frequent zero flows and a maximum of 1,760
cfs on April 14, 1904. Discharge records on the Donner und
Blitzen River near Frenchglen show a minimum of 6.6 cfs on
December 29, 1960 and a maximum of 2,750 cfs on May 19, 1953.

i

95

The extremely low July through February flows and the high
percentage of yearly runoff occurring in April on Silvies
River is typical of runoff patterns for most of the basin's
streams, except for the month's lag in time noted earlier

5
for the Donner und Blitzen RBiver and Trout Creek.

Extreme differences in daily flows are illustrated in Figure
12, a daily flow hydrograph for a low-water year on the
Silvies River above Burns. It can be seen that monthly

el
oo




WATER SUPPLY
averages rusult from periods of discharges that vary fre-
gquently from zero to substantial flows. Under these con-
ditions, averages are not a reliable guide to expected mean
minimum flows.
£
SILVIES RIVER NEAR BURNS
1935
000 :
SO0
. 800 '\
;3 7O !
z 800G \
2
- 500
N
; A0
2
i:: 300 ~
o
o}
>
< 200
e I i Sl S A U st iki B A R B e s
“ OOT MOV DEC JAN FEB MAR APR MAY SUN SJub AUG SEP
DATA SOURTE: U 3 Geelog)
FIGURE 12. Deily Discharge Hydrograph of Silvies River,

Water Right

oo
2

The State Water Resources Board has prepared and filed
Malheur Lake Basin water rights compilation sheets which

list the rights by stream, application, permit, or certific
number, priority date, use, and diversion point.

The Malheur Lake Basin has no appreciable quantities of un-
appropriated surface water subwecv to the jurisdiction of
the State Water Resources Board. In some headwater streams
there still may exist limited possibilities for such non-
consumptive uses as fish life and recreation.

ate
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T T S NIUROID. S K P SN S UENTI Sy e 1) T e
13D o SUMMarliZzes This u*i‘*g}ii:ii.;.f}“'ﬁ oy ﬁiiﬁij}*’ ared.

: POVER & i r B
STUDY AREA DOMESTIC | IRHIGATION . Acres MINING Bl | WILDLIFE ] TOTAL
1. SIIVIES B ;
ae  Upper 7e2h 274,77 1095673 | BA 008 0.02 0 27609
be  Lower 16.92* 1466735 - | 125,302 0 0,10 0 1,684.37°
Total 24.16* 2,002.12 | 147,975 | 34.008 0el2 0 2,060.40"2
2. SILVER
=e Upper Geh 1680.71 11515 o 5,00 9 168,57
be  Lower 2431 267459 | 18,571 0 0 0 269,90
3. DOMIER UND BLITZEN
a. Upper 0.16 194.89 | 12,09 0 0.33 3.19 198,57
be Lower 0 868.29 | 44,502 0 0 215,00 | 1,083,294
Total O416# 1,0683.18 7] BB, 777 0 0a33 218619 | 1,281 557
4, CATIOW=ALVORD '
a. Catlow 1,61 321439 | 25,283 0 0 0 223400
b. Alvord 5.88 282.64 | 16,028 0 0 0 288.52
Total 7.49 604,03 | 41,321 0 0 0 811,52
0T 37,98 4,097.63 | 276,179 | 34.002 5445 218,19 | 4,393.25%04
* Includes 0404 cfs for industrial on Poliscn Ureek.
@ Includes G400 ofs for mindng on Bilvies River Miscs
# The adjudication sllowed an unspecified smount for domestic and stock uses
Data Source!l Oregon State Engineer.
Depletion
Surface water rights have been obtained for the irrigation
of 276,179 acres, put only about 218,120 acres have been irri-
gated in most years due to water shortages.  The average
annual consumption of 340,000 acre-feet for irrigation con-
trasts with the legal right to use 712,855 acre-feet. . The
only other substantial consumptive rights are for domestic
purposes in the amount of 27,404 acre-feet.
The largest nonconsumptiv dlife in the
amount of 157,970 ascre-i e rights on one
spring (S he shoreline of
Malh a ve rvights in-
)y er Silvies
, 6 per Silvies




o

northern

Aroresfeat
¥ AREA TOMESTIC Acres §§§§§G& REC. | WILDLIFE TOTAL
1o SILVIES
. Upper 5,042 48,720 22,673 | 24,6162 14 0 78, 502@
be Lower 12,251% | 294,342 125,302 0 7 0 | 206,665
Total 17,492% | 242,082 147,975 | 24,6182 8 0 | 385,257%@
2. SILVER
@+ Upper 25795 29,061 11,515 O 3,620 O 35,476
b. Lower 1,673 47,132 18,591 0 0 0 48,805
Total 4,468 76,193 20,108 0 | 3,820 0 84,281
Z. TONNER UND BLITZ
4. Upper 116 36,562 12,04 0 239 2,310 39,247
be Lower O# | 133,747 44,683 0 0 | 185,660 | 289,407
Total 1164 | 170,329 56,777 0 239 | 157,970 | 328,6544
4. CATIOW-ATVORD
5. Catlow 1,164 75,852 25,283 0 0 0 77,016
b. Alvord 1,192 47,419 16,038 0 0 0 51,611
Total 5,356 123,271 41,221 0 0 0 | 128,627
TOTAL 27,433% | 712,885 276,179 | 24,618 | 2,945 | 157,970 | 925,819+

* Includes 29 acre-feet for industrial on Poison Creek.

@ Includes 3,820 acre-feet
# The adjudication allowed

921
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The ‘Silver Creek deczee f he dirrigation season as ex-
tending from March I to August 1, but goes on to provide that
cat all times, other than the irrigation season, dams and ob-
structions are to be opened in channels of all streams in
said sf system prior to March 1, so the floodwaters of
said may pass down through and spread over the valley
land their natural manner.

On both the Silvies River and Silver Creek, the beginning of
the irrigation season was established to coincide as nearly
as possible with the beginning of the spring runoff This
also was established on Trout, Little Cottonwood, ﬁnd Willow
Creeks in the Alvord or southern portion of the basin. On
certain other streams such as Wildhorse, Rattlesnake, Mill
and Coffeepot Creeks, no irrigation season was set since the

court r@c&gnzzﬁﬁ as stated in the decree, that streamflow
varied from year 1o year according to time and guantity of
snowmelt and thus had to be used when vailabie, providing
of course, the water could be used beneficially.

Storage of presently appropriated surface water and further
ground-water development are the principal sources of future
supplies for consumptive uses.

At present, there are no water rights for out-of-basin di-
versions, and such rights should not be allowed in the future.

Silvies - Figure 13 graphically presents the Silvies River
and tributaries natural (usable) average annual yield, in
blue, versus the legal annual rights, in red. The 385,000
acre-feet of legal depletions exceed by more than 50 percent
the yield of 225,000 acre-feet.

4

Silver - Figure 14 graphically presents the Silver Creek and
Harnevy Lak@ tributary streams natural (usable) average annual
yvield, in iu@, versus the legal annual rights, in red.  As
ot the Silvies, rigﬁtg grea%iy exceed avgx¥aﬁTe water, 84,000

acre-feet of rights as compared to but 58,000 acre-feet of
available water.

40

{

Donner und Blitzen - Figure 15 graphically presents the Saﬁg@r

und Blitzen River and miscellaneous streams natural (usable
average annual yield, in blue, versus the legal annual ?13ixa,
in red On this stream system and the miscellaneous asso-

ciated streams, the legal depletions of 329,000 acre-feet are
more “than double the lg4 000 acre-~feet of water available.
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WATER SUPPLY

SILVIES RIVER
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LEGAL RIGHTS: 385 000 ACRE FEET

FIGURE 13. Natural Average Arrmal Yield vs Water Rights on Silvies River,
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WATER s UPPLYX

SILVER CREEK

¥

NATURRAL YIELD . 58 000 ACRE FEET
< LEGAL RIGHTS: 84 000 ACRE FEET

FICURE 14. Natural Average Ammial Yield vs Water Rights on Silver Creek,




WA TER SUPPLY

DONNER UND BLITZEN RIVER

\ o " iz . . .

LEGAL RIGHTS 329 000 ACRE FEET

FIGURE 15« Naturel Average Anmial Yield vs Water Rights on Donner und 3litzen River,
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MCIIMTRITY WATIOD
GROUND WATER

Occurrence

Ground~-water studies made by the U. S. Geologic rvey in,
1939, entitled *faegaag and Ground Water Resour f the
Harney Basin, O égsﬁ " %aier Supply Paper 841, supplies the
most compreh e tec al data available on the basin’s
ground-water resources. Thelr report discusses much of the
Silvies, Silver, and Donn und Blitzen study areas as de-
lineated herein.

Geologic and well data available for the Catlow-Alvord study
area indicate that portions of these two valleys contain sub-
stantial guantities of good guality ground water within econ-
omic pumping depths.

Recent chemical water analyses of 59 wells authorized by the
Harney County Court, a survey of ground-water use by the

2

county agents office and reconnaissance field investigations
by the State Water Resources Board provide a general appraisal
of the ground-water regimen. However, these studies are only
preliminary data for needed quantitative hydrologic work to
delineate the larger ground-water bodies.

The geologic structure of Harney Basin 1is such that the rocks
bordering the central alluvial plain dip inward from all sides
to form a closed basin. All drainage, therefore, 1s toward
Malheur and Harney Lakes, the latter being the lowest area in
Harney Vallevy.

The valley fill alluvium washed into Harney Valley by the |
various streams, constitutes a ground-water reservolr from L

0
which a considerable quantity of water can be recovered pe:
ennially for irrigation and other purposes. Made up princ
pally of gravel, sand, silt, and clay, the alluvium becomes
progressively finer grained and less permeable toward the
center of the valley plain. Except in the @drx@ gravel and
and deposited near stream mouths, the vall fill varies
dfﬁﬁ%ly in texture. The water-bearing Medg are discontinuous
1 T

and irregularly distributed and their ‘water vielding capacity
varies from place to place.

ground-wat study

- 7
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The Silvies drainage area, including Silvies River and nu-
merous small drainages north of Malheur Lake, is estimated
to provide an average annual ground-water recharge of about
40,000 acre~feet to the %&@““y Valley, according to prelim-
inary water budget cgmgutatleav, wt present, some shallow
water-bearing strata 3ugp7y water directly to irrigated ’
crops, which have spring floodwater as their other usable
source. A portion is used by deep rooted desert-type and
marsh-type vegetation around the lakes and marshes. The
residue drains into Malheur Lake.

According to the U. S. gepgrkweﬁt of Agriculture's cooper-
ative survey of 1967, ground water is used to irrigate 100
acres in the upper Silvies, 400 acres in Emigrant Valley,
about 500 acres east and south of Burns, and 700 acres in
the Crane-Princeton area along the eastern side of Harney
Valley. Many irrigation wells also are used to supplement

crop needs during summer low-streamflow periods. In Harney
Valley, present studies indicate that not over 5,000 acre-
feet are consumed annually by the domestic, municipal, and
irrigation users of ground-water sources. Due to the close
interrelationship between surface and ground water in the
recharge areas, lowering of the ground-water table could
adversely affect surface flows. Conversely, lowering of the
water table below the reach of dense marsh vegetation in the
central and lower portions of the valley could materially
increase the quantity of water available for beneficial crop
production. Becharge to the shallow water-bearing alluvial
deposits takes place all along the Harney Valley streams, but
recharge to the deep pervious alluvium occurs, mainly, on
Silvies River within five miles from the head of the alluvial
fan near Burns. The alluvium ranges from 50 to 90 percent
clean sand and gravel. Beyond this, confining beds, for the
most part, prevent recharge of the deep pervious beds by
downward percolation.

The U. 5. Geological Survey study shows that the deep water-
bearing beds in the valley fill have a moderately large capa-
city to transmit water away from the area of recharge. These

beds constitute the most accessible source from which to
recover ground water in quantities adequate for irrigation.
If the water- bearlng beds are depleted by pumping from wells,
they can absorb additional water t ce t?&f withdrawn
by pumping. Thus the water-bearing beds may be utilized to
absorb and store water that otherwise would be rejected, and

)

5

their safe vield can be increased by uss.
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The better wells
near the east mar
ton north to 6 mi

are situated in the vicinity of Burns and
gin of the study area, extending from Prince-
les bevyond Crane.

o

Data pertinent some representative test pumped high-yield
wells are listed in Table 15. ,

w

W

e | TRAW- SPECIFIC DEPTH WELL VELL P
e | YLD | pow CAPACITY 10 STATIC | TRPTH | piaETER|  AQUTEER CATER
o, WATER TEVEL e
e Gpm Feet, Gpm per foot Feet Feet Inches Hock o
of drawdown and Tate
SILVIES STUDY AREA
1.] 1800 & 21 8- 8/62] 37 14 Gravel Irrigation
2.] 3200 85 28 Flows 5/B9| 503 18 Sand, Gravel | Irrigation
Z.0 1750 2 875 5. /651 200 12 Cinders Industrial
4. 1280 | 81 16 14 - 12/58| 304 16 | Volcanics Municipal
5.1 1100 86 20 54 - 10/62 425 12 Sand, Gravel | Irrigation
6. 1150 57 20 15 - 8/55| 240 10 Sand, Gravel | Irrigation
7. 1118 33 k73 6 - 9/66| 206 12 Sandstone Irrigation
8. 1000 | 100 10 30 - /64| 357 14 Cinders Irrigation
9. 1255 26 48 24 - 9/63| 244 12 Pumice Irrigation
10.1 1500 5 280 24 - 3f54 176 16 Gravel Irrigation
SILVER STUDY AFEA
11.] 700 61 11 - 5/e2| =221 16 Volcanics Irrigation
12.] 600 67 9 27 - 12/59 97 22 Sand Irrigation
13.| 1500 90 17 1. 9/62| 328 14 Sand, Gravel | Irrigation
4. 900 11 82 7 - §/59 147 12 Cinders Irrigation
- DONNER UND BLITZEN STUDY AREA
| 1541 1400 9 156 12 - 9/59| 118 12 Cinders Trrigation
r 16.| 1150 24 48 2 - 4/59 60 16 Lava Irrigation
: 17.| 1200 25 48 31 - 5/59 60 16 lava Irrigation
CATLOW - ALVORD STUDY AREA
18.1 2200 - - - - 935 15 Send, Gravel | Irrigation
19.| 1000 90 11 Flows 6/61| 509 8 Send, Gravel | Irrigation
20. 1 1000 64 16 6 - 11/80| 300 12 Gravel Irrigation
21.] 800 12 50 5. 8/80| 171 8 Sand, Gravel | Irrigation
22,1 1780 54 33 39 - 3/63| 370 14 Gravel Irrigation
23.] 2000 90 22 10 - 8/86| 400 16 Gravel Irrigation
24,1 2200 | 110 20 35 - 4/64| 298 18 Gravel Trrigation
25.] 2000 23 107 65 - 4/61| 580 18 Sand, Gravel | Irrigation
NOTE: Meyp No. refers to well location plotted on Figure 17.
Data Source: Oregon State Engineer.
The Jocations of these wells are shown in Figure 17.
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alley fi1l is estimated to be less than 300 feet thick
st places in the basin. Well records show that the fill
ughly 100 feet thick within 5 miles of Burns and all
the northeastern margin of the valley plain. It thick-
adily toward the south and southeast and is from 200
270 feet thick from 2 to 9 miles north of Malheux
he valley fill south of the lake feathers out and is
to 50 feet thick within one-half mile of the Voltage
1d.

Little is known about ground water in the Silver study area,
which drains into Harney Lake. Only Silver Creek is of con-
sequence and 1ts ground-water recharge potential is qugstiam
Neither the water-yielding capacity of the valley fill
nor the safe yield has been ascertained. Geologic conditions,
however, indicate that the bedrock underlying some of the
Silver Creek Valley might afford wells of sufficient capacity
for irrigation. The previously mentioned ground-water use
survey indicated that some of the ground water was of poor
quality. The numerous springs, aligned along the base of the
fault-line escarpment that bounds the Warm Springs Valley on
the south, attest to the presence of ground water. Three
irrigation wells, located in the Mud Lake area, were test
pumped at 900, 1,400 and 1,500 gallons per minute (gpm). The
wells range from 118 to 328 feet in depth.

Ground-water data, of consequence, also are lacking for the
Donner und Blitzen study area which drains into Malheur Lake.
It is likely, however, that the Donner und Blitzen River and
the other streams, draining the west slope of Steens Mountain,
have deposited considerable quantities of alluvium in the
southern or Frenchglen segment of the valley. This deposition,
made up of coarse-grained pervious volcanic rock, having a
good ground water potential, would be greatest near the mouths
of the streams. Kiger Creek, no doubt, has deposited con-
siderable guantities of pervious alluvium having good ground-
water potential near its mouth in the northern segment of the
valley. Two 60-foot irrigation wells, located in the Happy
Valley area in the northeastern portion of the study area,
were test pumped at 1,150 and 1,200 gpm.

T

In the higher southern plateau areas of the basin, partic-
ularly those of the 9,670-foot high, westward-tilting Steens
Mountain fault-block, the pervious zones between the many-
tayered f of Steens basalt act as eaﬁy b@delta for the
rain and snowmelt that infiltra them. 1
I edges of the flows may be li&@ﬁ@d to t
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of an open book. Data are not available on the guantities

of ground water thus transmifted to the Catlow and the Donner
und Blitzen Valleys. The infiltration and transmittal is con-
firmed by the large Roaring Springs that issue from the ba-
salt along the west escarpment of Steens Mountain and from
other smaller springs issuing from the Donner und Blifzen
escarpment., ;
Roaring Springs, located about 12 miles south of Frenchglen
on the east side of Catlow Valley, averaged 5.5 c¢fs at the
time of the 6 measuzéwev?% recorded during the period 1907-30.
The maximum flow was 6.7 ¢cfs in May 1916, and the minimum
flow was 3.3 cfs in waﬁﬁﬂéf 1916+ The water temperature was
59¢ F. when taken in August 1907. Measurements, later than
1930, have not been published.

The Catlow-Alvord study area is underlain by moderately per-
meable valley fill alluvium that has high ground-water po-
tential along and near the fault-line escarpments that bound
the two valleys.

The Catlow Valley has only one operating irrigation well

located several miles south of Roaring Springs. The well
penetrates 995 feet of valley fill alluvium and was test

pumped at 2,200 gpm. Several applications for additional
ground-water rights have been made in this area.

Geologists believe that some of ‘the ground water in the
Catlow Valley possibly may drain to the Donner und Blitzen
Valley in the vicinity of Frenchglen.

Very good wells have been developed in the Alvord and Pueblo
Valleys along the east escarpment of Steens Mountain and the
Pueblo Mountains from the Alvord Ranch south to Denio. Sev-
eral of the wells, ranging from 296 to 400 feet in depth,
were test pumped at more than 2,000 gpm. The good ground-
water p@ﬁ@ﬁ*;ai indicates that more irrigation “wells can be
drilled in these valleys

The Whitehorse Valley to the east, likewise, has several
good wells that range from 161 to 593 feet in depth. Two of
the wells were test pumped at 3,000 gpm.

Water Cualltly

The chemical quality of the surface ‘and ground water in
Malheur Lake Basin generally is good. The presence of

4z

i
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potentially toxic amount

ts of sodium salts and boron in a few
ground-water problem areas indicates that, ground water should
be dﬁa*}Q d for chemical quality before it is used for human
‘v@wagm§ ion or applied to crops. Wells and springs known to
have water quality problems are centrated in small areas
north of Harney Lake, along the s reek watercourse,
and east of Malheur Lake. Sali oth rface and
ground water increases as the w s r lalheur and

Harney Lakes.

Table 16 summarizes the analyses of water samples from 5
wells in Harney County.

TABLE 16

QUALITY OF WELL WATER
ANATYZED FOR IRRIGATION USE
Iwrber of Wells

- — TONMNER CATIOW- -
QUALITY SILVIES SILVER UND BLITZEN | ATVORD TOTAL
Satisfactory 30 - - 9 29
Marginal 7 - 2 1 10
Unsatisfactory 9 1 - - 10

ta Sourcel Harney County Extension Service 1965

This table shows that 39 wells were rated satisfactory, 10O
were marginal and 10 were unsatisfactory. ©Nine of the unsat-
isfactory samples were obtained in Harney Valley and the one
sample taken in Silver Creek Valley was listed as unsatis-
factory. A comparison of the analyses of ground and surface
water show that the ground water generally has greater con=-
centration of dissolved minerals than the surface water.

Use of the marginal and unsatisfactory water on presently
alkaline or poorly drained soils, where excess salts can not
be leached downward beyond the crop root zone, results in an
adverse effect on crop yields. The qualities most important
in determining suitability of water for irrigation in the
Malheur Lake basin are the total concentration of soluble
salts, the concentrations of boron which may be toxic to farm
crops, and the relative proportions of sodium to the principal
cations in the water.



Water Bights
Table 17 gives a summary of ground-water rights in the Malheur
‘Lake Basin.
STIDY AEEA - DOEsTIE feres R
0,10 0 2.4 0 81 2.3
0.05 .73 1104 88.66 8,162 | 103.53
0.15 3.78 13.28 88.56 8,162 | 105,87
0 0 0 0.01 1 0.01
0.03 0 0 6413 492 | 8416
0.02 0 0 .14 493 - 6.17
0 0 0 of o
0 0 0 0.94 76 | 0.94
0 0 0.94 76| 0.9
4. CATIOW=
ALVORD
a. Catlow 0 0 0 421 337 4.2
b. Alvord 0 0 0 55.31 7,292 | B5.3L
Total 0 0 0 59.52 7,629 | 59.52
TOTAL 0.18 2478 13,28 155,26 16,360 | 172.50

Data Gource! Oregon Siste Engipeer.

The statewide Ground Water Act of 1955 does not require water
rights for watering stock, or for irrigating lawns and norn-
commercial gardens not exceeding one-half acre in area. Nor
are water rzg&*g required for single or group domestic pur-

poses not exceeding 15,000 gallens per day (gpd), or for an
single industrial or commercial purposes not &xc&ediﬁg 5,000
gpd. Not all ground water withdrawn from wells, therefore,
is represented by water rights.  The quantity used generally
is small and unknown.

Water rights are based on the doctrine of prior appropria-
tion and beneficial use.
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Table 18 shows legal annual ground-water depletions by study

i,

TABLE 18

STUDY ARFA | TOMESTIC | MNICIPAL | INDUSTHIAL TERIGATION Acres TOTAL
1. SIILVIES
a« Upper 72 0 1,822 0 o 1,694
b Lower 26 25737 7,993 24,4486 8,162 | 25,252
Total 108 2,737 9,815 24,486 8,162 | 36,948
2. SILVER
ae Upper 0 0 0 3 1 3
be Lower 22 0 0 1,478 492 1,498
Total 22 0 0 1,478 483 1,501
2. TONNER UND
BLITZEN
a+ Upper 0 0 0 0 0 0
b. Lower 0 0 0 228 78 228
Total O 0 0 228 76 228
4. CATIOW-
ALVORD
a. Catlow 0 0 0 1,011 337 1,011
b Alvord 0 0 0 21,878 75292 | 21,878
Total 0 0 0 22,887 7,629 | 22,887
TOTAL 120 2,737 9,615 49,080 16,360 | 61,562

Data Source: OUregon Stete Engineer.

As of March 1967, the 100 ground-water rights in the basin
permitted annual legal withdrawal of 61,562 acre-feet. The
rights, in increasing order, were for domestic, municipal,
industrial, and irrigation uses. The irrigation rights,
amounting to about 195 cfs or 49,080 acre-feet, accounted
for 80 percent of the total legal withdrawal.
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WATER USE
Domestic
About 1,200 people in rural areas and unincorporated commi-
nities in the basin depend primarily on ground water for
their domestic supplies (household, stock, lawns, and gar-
dens). A small percentage of the rural people have springs,
creeks, streams, and lakes as their domestic water source.

Domestic surface water rights total 37.85 cfs for a maximum
l@gai annual depletion of 27,403 acre-feet. The maximum
legal annual depletion for domestic ground-water rights is
u.l cfs or 130 acre-feet. These figures do not include
small guantities of domestic water used from ground-water
sources where no water right is required.

[}

The domestic water right situation in Harney County is some-
what clouded, because many adjudicated irrigation rights pro-
vide reasonable amounts of surface water for domestic or
stock watering purposes. During the irrigation season, the
water for these domestic purposes is part of the irrigation
diversion, but the right to divert water for domestic pur-

poses continues throughout the vyear.

Most domestic wells draw water from alluvial and other sedi-
mentary deposits. According to a survey by the Home Economics
Department of the County Extension Service, the depth of

wells varies greatly. In the Burns and Riley areas, there

are numerous shallow, domestic wells 10 feet and more in

depth and a few wells extending to 500 feet. In the Lawen,
Diamond, Princeton, Fields, and Denio areas, domestic well
depths range from 18 to 200 feet.

L

According to the survey, the water sources were tested for
purity and, except for one sample, no contamination was found.
Only a few of these water systems reported using purifiers.
Hard water was the major problem reported in all areas, except
around Diamond. The mineralized water stains fixtures, cor-
rodes pipes, creates household washing problems, and affects
flavor and color of cooked foods. There is a need for con-
tinued testing of numerous shallow wells in the Burns area,
where contamination could become a serious problem.

No domestic water shortages were reported. With the present
trend to urban living and the installation of group water
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Table 19 lists the municipal water systems and the results

of the
supply

£ .

local water resource committee's survey pertaining to
source and present use

TABLE 19
FUBLIC WATER SYSTEMS
WELT POPUTATION ARNUAL POTENTIAL
SYSTEM QMWLE TREATMENT SERVED SE SOURCE OF
(Feet) Acre-Feet SUPPLY
Burns 251, 2Bz, None 4,003 1,072 Deep wells
304
Hines 50, 378 None 1,400 Unkmown Wells
Seneca 380 Hone 400+ Tmlnown. Wells
Fields 38 None 20 Unknown Wells
Deta Source: Msalheur lake Basin Hearing Hecord.
The total volume of water used is estimated to be under 2,000
acre-feet., Average annual use for Burns, during the last
o - { L0g Ye T A ) 3
5 years, was 1,072 acre-feet (46,688,100 cubic feet). Max-
imum demand for Burns occurs during July and August with a
monthly reguirement of 6,161,000 cubic feet and 7,392,100

48




g

=
]
1
el
-
[
T
I
O
)
-
-
peet

cubic feet, respectively. Individual system
clude Burns, 2,600 gpm from three deep wells
gpm trom two deep wells; Seneca, 300 gpm; an
At present, there are no serious problems of
ciency.

;
As reported for domestic water supplies, the water generally
1s hard and causes use problems but no treatment problems.
The committee study indicates that the Burns water supply is
soft and of high quality. Looking to the future, an increase
in water use of 2-3 percent 1s expected annually.
Industrial
Water rights for industrial uses in the basin amount to 13.28
cfs from ground water and 0.04 cfs from surface sources for
a total legal annual depletion of 9,644 acre-feet. The in-
dustrial users of water are the agrlbu?iU?al, concrete, and
wood processing industries.

The largest single industrial water user is the Edward Hines
Lumber Company at Hines. The Ellingson Lumber Company at
Seneca uses modest amounts. The agricultural, concrete, and
service industries use only small quantities of water. In-
dustrial water use is estimated at not over 5,000 acre-feet
annually. Most of this water is returned for reuse.

Ground water is the source of practically all industrial use
in the basin. Two large wells drilled at the Hines mill in
1965, with capacities of 1,500 gpm and 1,750 gpm, provide the
plant requirements. With completion of the new plywood

plan , a third well was drilled for mill usage. No ground-
water shortage exists in the vicinity of present industries.

Mining

There is no mining use of water in the basin except for a
few prospectors using virtually no water, and several sand
and gravel operations that use little or no water. No water
guantity or quality problems, therefore, are known to exist
and none are anticipated in the near future.

The lone mining water right 1
May 19, 1967. The right was
tributary of the Silvies River
Gold Creek in Grant County.

2 basin was cancelled
or 5 c¢fs from Myrtle Cre a
or placer operations along

4
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16,360 292,539 226,700

gon State Ingineer
« Depts of Agriculture's Cooperative Heport.

The annual ated area 1n the Malheur Lake Basin averages
about 226,700 acres, while water rights have been issued for
292,539 acres. The difference includes land for which there
is no water avallable and land which receives only flood-
flows in better water years. A of the present water
rights are not fully satisfied.

Surface water rights for irrigation total about 4,100 cis

for a maximum legal annual depletion of 715,625 acre-feet.
The maximum legal annual depletion for ground-water irriga-
tion rights is 195 cfs or 49,080 acre-feet. If exer-
cised to their m legal extent, irrigation rights would
divert about 7 acre-feet which is more than the average
annual usable of the basin.

Irrigation es were inaugurat
ranch riment Station. These
prima ith the development of
rotat has shown £
ot
coul
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Results obtained by ey Branch Station could be ap-
plied only to certain in the project area, favored by
adequate drainage and irrigation water. On r es
where water Qanirei exi comparable yields are of ob-
tained.

In 1946, Dr. W. L. Powers, of Oregon State College, aided in
completing a soll classification of 60,000 acres along the
lower Silvies River. This work was preliminary, but it gave
enough soils information to indicate that agricultural pro-
duction could be increased by the use of a full season water
supply and significant benefits could accrue from flood con-
trol measures.

The p“incipai problems, other than the inadequate water
Vupply in the basin, are flood control, conservation, and use
of the available water. The streamflow 1s subject to extreme

variations from season

oy et

0 season and year to year. Maximum
discharges up to 5,000 cf ave occurred in the March-April
flood season on Silvies River, whereas flows have dropped to
zero in August and September on most streams. Because of
seasonal distribution of streamflow, floodflows must be di-
verted for early irrigation, even though temperatures are

not high enough for optimum growing conditions. Much of the
limited values such as seasonal irrigation, diversion, and
distribution systems are generally rudimentary and little
attempt has been made for refinement of the irrigation system
or improvement of natural channels. As a result, flood dam-
ages are aggravated by irrigation operations, as well as by
lack of adequate natural channel capacity.

<

")‘D o A

Floodwaters inundate up to 20,000 acres of land nearly every
spring in Harney Valley and appreciable acreages in other
valleys. This prolonged annual flooding prevents production
of better types of hay and generally limits the crops to
native grasses. It damages buildings, irrigation ditches,
levees, roads, féﬂu s, and haystacks. “urther, during years
of high runoff, the prevailing method of wild flooding for
1Lr1gatlon guéfafatea and destroys both native and 1mprovyd

grasses in the area. Because of the rapid decline in stream-
flow following the spring fioadflewz there 1s not adequate
water available for crops during the optimum growing season.
Hay is now produced on permanent wild meadows that are irri-
gated from the spring ?ioedg, which normally occur in late
March, April, or May on tm@ Silvies River. This general
ondition exists throughout the basin, except for the Donner
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WATER USE AND CONTROL
water-resource problems and needs by basin watersheds. Their
stated primary need was for storage of floodwaters to reduce
flood damage, supply late-season water, and improve agricul-
tural production. In southern semidesert areas, the interest
tended toward determining the ground-water potential for more
irrigation development. Harney Valley has a ground-water *
development potential, which should be more fully determined.
The committee has supplied data on problems and needs by
areas, as discussed in the following paragraphs.

Silvies Area
Table 22 shows irrigation source and application method.
TABLE 22
THRIGATION SOURCE AND APPLICATION METHOD
1965
Acres
S0URCE . | DONNER CATIOW- |
AND SILVIES | SILVER UND ALVORD | TOTAL
APPLICATION BLITZEN
IRRIGATION WATER SOURCE
Streanflow 122,700 | 23,900 | 39,600 | 24,400 | 210,600
Storage Reservoir 4001 2,100 1,400 3,620 74520
Ground Water 1,700 100 160 64680 8 580
Total 124,800 | 26,100 | 41,100 | 24,700 | 226,700
METHOD OF APPLICATION
Sprinkler 24700 0 0 40 24740
Gravity 122,100 | 26,100 | 41,100 | 24,660 | 223,960
Total 124,800 | 26,100 | 41,100 | 24,700 | 226,700
Lata Source! U, S. Depte of Agriculture's Cooperative Beport.

The upper Silvies area has six damsites, including alternates,
with a total apgc1ty Q? about 353,800 acre-feet (Table 23).
There are 18,000 irrigated acres whlch would be benefited
greatly by vupplemvufai water supplies. There are 9,800
acres of additional land, which could be irrigat@ﬁ if water
were available. Water should be transferred from 2,510
acres of alkali land to potentially productive brushland.

N o -1 - 3 ” - 'l 1 " . i .
None of the acreage has tull water supply, has
a moderate shortage, and 7,280 acres a sever
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A survey indicated that 8 of 13 ranchers would be willing
tn have a reasonable portion of their siored water used
for fish and wildlife enhancement if warranted in project
justification.
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WATER USE AND CONTROL

The greatest problem is f1 7 wh
in the Silver Creek Valley bru
This results in considerab age
gation systems, and fields the loss
water which could be more ently used
ing season of May, June, a V. .
“lg“T of 13 surveyed reported irrigation system
LHQ?OVﬁuhﬂvc cded the following order: Theadgate repair,

canal wg“oxe ient, diversion dam repair, dike repair, and
’?dﬂﬂvi improvement.

Donner und

The Donner und Blitzen area 1s discussed under the wildlife
section because the Malheur Wildlife Refuge controls most of
the irrigated land.

Within this study area, are the Virginia Valley and Riddle
Creeck areas which were considered by committiee members.
These CombiQQA areas have about 4,000 acres irrigated from
surtace water and 1,199 acres irrigated from ground water.
Ranchers hawD constructed the Barton Lake and Smyth Reser-
voirs with a total capacity of 7,660 acre-feet. Thirteen
wells drilled to depths of 40 to 300 feet supply both pri-
mary and uuppi@m~nfgi water. Four of these wells showed
either high boron or sodium carbonate, which limits their

use potential.

More land could be made productive 1if irrigation water were
available. With ground water as the only appreciable sour
for expansion, the quantity and guality available needs to
be determined. Storage and flood control should be consid-
ered at the Lambing Canyon and Paul Creek sites and by en-
larging Smyth Creek Reserv: Consideration was given to

5

T
a 120,000 acre-foot capacity reservoir site on the Donner
und Blitzen River and for enlarging the Krumbo ResePVulf.
Four of five ranchers, reporting through the survey, indic
they are interested in storing spring floodwater for more
timely use. The fifth rancher presently has a storage reser-
voir.
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Catlow-Alvo

The vast Catlow-Alv d by the committee into
water use areas for s,

The Juniper, n, and Al Lakes areas immediately east .of
Steens Mountain have a var y of streams, lakes, and ground-
water source The present irrigated area 1is about 9,800
acres, while the potentially irrigable land ranges upward
from 5,000 a: s depending upon ground-water availability.
Two small re volr sites, which have been studied, are lo-
cated on Squ and Little McCoy Creeks. Typical problems in-
clude water rtages, flood damage, and need for distribution
system 1lmprovements.

The Whitehorse and Trout Creek areas in the southeastern por-
tion of the basin have about 9,400 irrigated acres using
stream and ground-water sources. Potential reservolr sites
are under consideration on Willow and Trout Creeks. The
Whitehorse area obtains a falirly adequate supplemental water
supply from four wells with a total capacity of 27 cfs.

Along Trout Creek, about 20 percent of the land has a full
water supply, 30 percent has moderate shortages, and 50 per-

cent has floodwater rights only.

The Catlow area in the southwestern portion of the basin has
about 7,900 acres irrigated aﬂrually and 18,500 acres irri-
gated occasionally from streams and quund -water sources.
There are 10 reservoirs in ih rea with a total uanglty

e a
of 10,500 acre-feet. In addition, the Bureau of Land Manage-
ment has devmleped 71 stock water osﬂ%s. One reservolr site
is being considered at V Lake southeast of RBlitzen. Future
water resource developments will depend upon a prOpogeu
ground-water study or possible importation of water from
outside sources.

Power

An adjudicated 1904 water Plgnb, of 29 cfs for power, on the
Silvies River near Seneca, is not being utilized at the
present time.

The physical and economic potential for hydroelectric power
development 1s limited and practi use of water for this
purpose is decreasing. Good undeveloped power sites within
the basin have not been located and uswer presently can be
obtained economically from source le the basin.
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According to the Oregon State Ga Commission, the quantiti

1t titi
and distribution of resident trout and warm-water game fish
d

populations are the highest in those streams and impoun
ments maintaining the most favorable perennial water qua
and quantity conditions. he upper Silvies River, upper
Silver Creek, Donner und Blitzen River, and Trout Creek have
the highest trout populations. The best trout angling im-
poundments are Delintment and Fish Lakes; Chickahominy,
Krumbo, Miller, Moon, and Rock Creek Reservoirss; and Burns
Gravel Pond. Rainbow comprise the bulk of existing trout
populations.

lity

Bluegill and pumpkinseed sunfish, bullhead catfish, white
crapple, and yellow perch are the warm-water game fish most
plentiful in the Silvies River. Carp formerly were abundant
in lower Silvies River and Malheur Lake, but they were con-
trolled by rotenone treatments. Several types of rough fish,
predominantly suckers, carp, roach, chisel-mouth, shiners,
and squawfish, are scattered throughout most of the basin.

The quantity and quality of much of the available water in
the basin often is not desirablé for the enhancement of the
fish life resources. Unlike most of Oregon's basins, this
basin consists of drainages, some of which do not have a
common destination. Streamflow originates in mountainous
areas, flows a relatively short distance, and terminates in
a lake, usually with no visable outlet. Heavy spring runoff
and low summer flow are characteristics of the streams. In
low water years, irrigation commonly reduces streams to small
trickles before they reach the lakes and the lakes in turn
pecome low or dry. The principal habitat for the establish-
ment and maintenance of a fishery is in the high lakes, man-
made reservoirs, and headwaters of streams.

Each of the four basin areas have enough water to support
small populations of fish on a put-and-take basis. Most of
these fish are stocked in the spring because many streams
become very low and too warm for trout survival late in the
season. Many of the small lakes, ponds, and manmade reser-
voirs are sufficiently rich in food to rear fingerling trout
to legal size within a few months.

Figure 18 shows the distribution of game fish in the basin.
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Wildlife

There are 203.19 cfs of adjudicated water rig%ts and a per-
mit right {(Sodhouse Spring) of 15 cfs for wildlife mainly
in the Malheur Lake area. The largest right is for 200 cfs
from the Blitzen River wz a priority date of 1908 for the
purpose of providing waterfowl breeding and nesting habitat
on the fringes of Malheur and Harney Lakes. There are no

wildlife water rights in the Silvies River or Silver Creek
watersheds.

Springs, streams, and impoundments furnish fairly well-
distributed water supplies for the high mountailn areas, but
lack of full-season water often limits wildlife use in the
central and southern semidesert portions of the basin.

According to the Oregon State Game Commission, the Malheur
Lake Basin lies in the center of that portion of the state
where water supplies for game are the most limited. The
basin's hunter-based recreational activity includes 2 per-
cent of the state's deer, quall and pheasant hunting; 15
percent of the chukar partridge hunting; 25 percent of the
pronghorn antelope hunting; and over 50 percent of the sage
grouse hunting. There is limited elk hunting and an annual
fur pelt harvest valued around $3,000.

The Malheur Refuge and vicinity is nationally recognized as
an outstanding area for bird watching and wildlife photo-
graphy.

Responsibility for waterfowl management 1is divided between
the Federal Government, which has primary responsibility
for managing the resource by reason of treaty obligations
with Canada and Mexico, and the State of Oregon, which aids
in maintaining habitat and law enforcement.

The Bureau of Sport Fisheries and Wildlife's 180,850-acr
Malheur National Wildlife Refuge hosts one of iée largegt
concentrations of migrating waterfowl in the state. In the
last ten years, about one-half million ﬁigfaiawy waterfowl
have stopped to rest and feed on the refuge and elsewhere
in the basin. Thousands of them stay to breed i (
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mallard, gadwall, pintail, widgeon, shoveler, redhead,
canvasback, golden-eye, and ruddy ducks and green-winged,
blue-winged, and cinnamon teal, as well as the following:
whistling swan, Canada, white-fronted, snow and Ross' geese.

Figure 20 compares the water surface area of m lheur Lake
with the fall migration dates (circles). This graphic
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FIGURE 20. Malheur Iake Surface Area and Fall Waterfowl Migration Dates,

W

indicates that the flights arrive when lake levels frequently
are near their low points.

The utilization of Malheur Lake and surrounding areas for
waterfowl production is equal in importance to migration use
in overall refuge and flyway management plans. Of similar
importance, 1is the habitat provided for nongame species which
are of great interest to a large segment of the public.

Malheur Lake and the Blitzen Valley gained early recognition
for the habitat they provided for waterfowl and other wild-
life. Unlike most of the marshlands of the United States,
Maliheur Lake has remained relatively untouched by man. Near-
ly all species, which were recorded in %vafo*?fa3 records,
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Malheur Lake covers an average area of about 46,000 acres.
The water is highly productive of aguatic food plants, such
as sago pondweed, which i1s a prime food for waterfowl, espe-
cilally diving ducks and whistling swans. These aquatic
plants supply abo O percent of the diet of all species
during migration ods. The ma area provides cover-for
nesting bird pa f the food rements for some species
and protectil fr redators.
Malheur Lake is the heart of abitat and
comprises the principal area ¢ basin.
It is a vast, shallow marsh water
areas, separated by stands o and sur-
rounded by extensive meadows less than
3 feet, during most years, b feet or
more. A slight reduction in a large
decrease in surface area.
Harney Lake 1s the ultimate sump for Harney Basin. Having
no outlet, its water is extremely alkaline. This high alka-
inity, combined with frequent periods of desiccation, pre-

AL

vents the establishment of aquatic vegetation. When Harney
Lake is not a dry, alkali lakebed, it is either a mud flat
or open water. Occasionally, following periods of desicca-
tion, its waters support populations of invertebrates, which
are utilized by waterfowl. '

About one-half of the refuge agricultural land is in irri-
gated native meadows providing favorable habitat for nesting
waterfowl and other wild birds. Hay and pasture are by-
products of these meadows during the fall and winter. Small
areas are devoted to grain, while fairly large areas produce
brush and marsh vegetation. The hay and grainlands provide
food supply for geese, sandhill cranes, and fleld feeding
species of ducks during the fall and spring migrations.

Pursuant to provisions of the Wilderness Act of September 3,
1964, the U. S. Bureau of Sport Fisheries and Wildlife started
hearings on April 12, 1967 to determine the desirability of
including 42,000 acres of the Poker Jim Ridge and Fort Warner
study areas, which are located wit?lﬂ the rt Mountain
National Antelope Refuge, into the Nati
ervation System. This plan will ¥t
on the basin's water resources or

Loto above provisions,

1967 the purpose of de:s
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The quantity of water s 1/40 of a cubic
foot per second per acr ted prior to June
15, and not to exceed 1, of land irrigate
atter June 15 of each vy tal limitation
during each irrigation eed 3 ac 3

The righis to use water for irrigation purpos es are appur-
tenant to the land so described and the pflorl ies so con-
firmed, confer no right to the use of water on any laﬂdz
other tigﬁ the spec ified tracts set forth as appurtenant
and every user 1s prohibited from uglqc water on other
lands without lawful approval of the State Engineer ---.

Documented refuge water-use management primarily is confined
to main*alnllg waterfowl '“pOUﬁdm@ﬂﬁﬁ and lzrlqé%l
dows and grainfields. "The existi ng natura ann

r
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filled and maintained with irrigation wast and pro
excellent natural nesting and brooding site the grass-
land species of waterfowl. Waterfowl habit receives top
priority for all late summer and fall water. The available
water during this period is d ted nore attractive water-
§owl use and broodlﬁg area is available in the
early fall, 1t is used to fields for use by
local and migrant birds." | Bureau of Sport
Fisheries and Wiiﬁ ife repor Water Rights, Water Supply,
b Dist v Water Use of the Malheur National
dated September 1962.)
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vield of the Donner und Blitzen River or about 90,000 acre-
feet are apparently available for augmenting flows to Malheur
Lake. Some irrigation rights are being used for ponding of
water for wildlife purposes on different lands than authorized
by permit. Such activities should be covered by storage
rights to meet state z%@ugfam@@ts. ‘
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Flood Control

Flood problems are generally serious only in the heavily pop-
ulated portions of Ta%ney Valley because flooding 1s gener-
ally encouraged in basin valleys as a means of increasing crop
production. Flood problems are caused by both natural factors
and human management of land.

Man has greatly intensified flooding problems in some areas,
while he has controlled floodflows in other areas. The main
source of floodwater 1s spring snowmelt, although other causes
such as rainfall augmented by snowmelt and thunderstorms re-
sult in occasional flooding. Floods are most likely to occur
in March, April, and May, and frequently when the ground is
still frozen. Agricultural land along the main rivers and
trlbu+ary streams 1s subject to overflow during high-runoff
periods.

o
-

Approximately 50,000 acres of land are flooded annually to
varying degrees; the largest portion of this acreage 1s crop-
land. Crop damage is minimized because a large percentage of
the land is in sod-forming crops. Manmade structures, some
towns, roads, and farmsteads are often damaged by floods.

According to studies made by the U. 5. Corps of Engineers in
1957, major floods have occurred in the city of Burns and its
suburban areas. This report states that the average annual
lood damage for the lower Silvies River is estimated at
$154,000. Of this amount, about 83 percent is agricultural,
10 percent is urban, and 7 percent is unclassified.

Concurrent with the present basin stud y, the State Water Re-
soOurc Board is conducting a flood plain identification
study to determine methods of controlli ing floodwaters that
originate on hillside areas west of Qurns. The studies in»
clude photogrammetry of the area along with plans f C
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Drainage

According to the U. S. Department of Agriculture's coo
studies, the present system of wild flood irrigation ¢
critical drainage problem in portions of the basin. T
ination of prolonged flooding is frequently a prerequil

ef tive drainage.

Estimates show that approximately 121,000 acres, or about
one-third of the irrigable soils have a major wetness pro-
blem. Wet soils have been either drained to a degree nec-
essary for the crops being grown or are used for pasturing
where the drainage problem 1s not as critical as for culti-
vated crops. An estimated 795,300 acres, or about 62 percent
of the excessively wet soils, need to be drained under present
use .

Phreatophytes are heavy water-use plants that thrive in wet
soils along the stream systems and contribute appreciably t«

water losses in the basin.

Erosion

Surveys indicate that 650,000 acres of arable or potonila?l“
arable land have a pLedomlnant problem of erosion. Erosion,
a more serious problem on rangeland than on cropland, pri-
marily is due to low precipitation and a resultant inadequate
range vegetative cover for the soil. Qve“grazi g on the
steeper land, also, i1s a serious problem, which subjects the
land to both water and wind erosion.

8

Considerable land is lost through streambank erosion. Damage
usually is more severe in the nlgh—ve;orlzy portions of the

il

¢
-

sﬁreamg. However, a lesser problem exists in the slow, mean- |
dering portions of the streams. Gully erosion 1s prevalent

in the steeper r@ac%ea of the watersheds of the basin where

deep soils exis Sediment deposition in irrigation struc-

furea, canals, r@ad culverts, and reservolrs has been damaging
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POTENTIAL DEVELOPMENT
General
This section p ts features of plans that would be re-
guired for maximum control, development, conservation, and
utilization of the water resources of the Malheur Lake Basin.
It outlines a comprehensive plan for utilization of water re-
sources for domestic, municipal, irrigation, wildlife, rec-
reation, flood vtrol, and other uses buti does not contain
adeguate detaill direct constructlon activities.
Studies indicate that the surface water resources development
potential of the Malheur Lake Basin is limited to storing
avallable supplies for more timely use and making more effec-
tive use of the available water. The development potential
from ground-water sources 1s appreciable, but the limits of
this potential cannot be determined without further detailed
studies. Determining the location and extent of large ground-
water bodies in the basin is a high-priority need.
A water budget, based on precipitation runoff correlations

AlTE -

as

and COHSUﬂpTlVQ -use factors, shows that over 365,000 ac
feet (Table 11) of water is lost annually by evapotransp
ration to poor guality desert shrub vegetation, inferior
guality marsh plants, and by evaporation from low-value water
surfaces. Harney and numerous other shallow basin lakes are
examples of valuable water lost through evaporation. Such
water could be used more advantageously for beneficial uses
as domestic, municipal, industrial, irrigation, recreation,
fish life, and wildlife purposes. The basin economy could
probably be strengthened at least one-third by higher bene-
ficial use of available water resources.

An ultimate needs study, not analyzed here, includes an exten-
sive potential development from use of imported water.

the water resource 1s to be
e necessary. Compatibility re-
ny one area must be related to
The interrelationship between
must be determined so that all
uate consideration in project

If maximum bene flC
achieved, compromi
ir@s that devel,

te weticial us
rests will rec
ing and developm

rney County
y need was
e, supply late
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ge yield of principal streams

e 10. To obtain the maximum

f lesser streams were included

posed developments. As shown
annual storable surface water

t, but usable guantities in

rd that amount, Table 11.
hearings, before the U. 5.

e Water Resources Board, re-
the basin's water resources

rt of the involved individuals
y this valuable water resource.
rests equally among the in-

1s water.

exists mainly between agricul-

ese problems can be Q*Qatiy

ed, by adhering closely to the

er right priorities, which pre-
surface water supplles availl-

Complications imposed by county, state, and federal rules and

regulations has made the solving of the compl

even more difficult.

ex water problems

Major complications include the 160-acre

irrigation limitation, complicated court decisions, private
agreements, overappropriation of water, conflicts in water use,

lack of structural controls, and limited productivity.
legal an

ification of important

assist in finding the solution

velopment potential.

Although detailed studies are

ground-water aquifers and identify
analysis of available data and evaluation of the rel

between precipitation, runoff,

ing ground cover lends welght

water, to provide some new development

tal supplies for better

U

face water should be determined
Because of the relatively
of water reguired to meet
municipal, and industrial

[N

N

Clar-
d technical problems should
to obtaining the maximum de-

needed in order to locate more

eir characte Il%plps,
ationship
nd consumptive use by exist-

to the conclusion that there is
£4+3 1 + d T hen sed i - 3 cti ith fare
sufficient ground water, when used in conjunction wi surface

lands in several areas.

s

and provide supplemen-
The economic

and physical feasibility of developing both gxauﬁé and sur-
ly in each ares.

concurrent




ases, lit difficulty will be enc
equate suppli: Practically all muni
d from ground-water sources where neit
ali roblem exists. For these reaso
1 f the potential development by s
with the dominant water require

ife. For the Silvies and upper

alms e dominant early rights,

. lheur and Harney Lakes

1dlife uses.

USABLE YTELD VS LEGAL RIGHTS

T Ao 1 E0 S
Aoronfoot The table shows the
usable average annual
ield is about 437,000
LEGAL USABLE cre-feet, while the
RIGHTS YIELD to use

O o b= <
0
W
’*M«J
4
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1. SILVIES 385,300 225,000 | 180,300 42

2. STILVER 84,300 58,000 | 26,300 21

%, DONWER UND | 328,700 | 145,000 | 182,700 56 Recorded legal rights

BLITZEN to the use of th

TOTAL 798,300 | 428,000 | 370,300 46 basin's surface water
is the dominant factor
in determining
velopment potential.
All surtfsa
to the point that use
ts to allow for grou

]
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are overappropriate
thelr individual ri
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Since legal rights are almost double the usable water vield,
surface water is not available for additional developments
or for supporting any appreciable changes in water use. The
only opportunities that exist are for aaopiian of structural
controls and distribution facilities by present water users
for better utilization of limited available supplies. This
water-right factor and priority of right will be fully ana-
lyzed by study area.

esent agverage
wnn in Table 11
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lakes 1s computed at 117,000 acre-feet after the potentially
irrigable lands have been developed. This is a difference of
83,000 acre-feet of average annual runoff.

g
: TENTTAL
- FOTENTIAL
R USABIE POTENTIALLY WATER
STUDY AFEA YIFLD THRIGABLE | REQUIRRMENTS
Q LAND
Acft Acres %C-ft Acres Ac-ft cmft
1. SILVIES
a. Upper 167,000 26,300 27,000 7,600 18,700
be Lower £8,000 98,500 124,700 20,300 44,700
Total 226,000 | 124,800 151,700 27,900 61,400 12,300
2. STLVER
a. Upper 41,000 9,800 11,600 200 400
be Lower 17,000 16,300 29,900 2,900 6,400
Total £8,000 26,100 41,500 3,100 6,800 9,700
3. DONNER UND
BLITZEN
ae Upper 106,000 8,100 5,800 200 400
ba Lower 48,000 33,000 51,600 500 1,000
Total 154,000 41,100 57,400 700 1,400 5,000
TOTAL 427,000 | 192,000 250,000 31,700 69,400 117,000
4, CATLOW-ALVORD
a. Catlow 100,000 9,400 9,000 23,900 65,000
be Alvord 170,000 25,300 26,000 21,500 70,000
B Total 270,000 34,700 35,000 45,400 135,000 100,000
Data Sourcel Us. Se Depte of Agriculture's Cooperative Reporte
irrigation storage and ground-water withdrawal requirements;
first, to supply supplemental needs to presently irrigated
land; and second, to meet needs of potentially irrigable land.
Irrigation requirements will equal over 90 percent of the so-
called consumptive needs which include domestic, munic pal,
industrial, and irrigation. Refuge requirements for irri-
gation and wildlife are closely interrelated and must be so

considered,

based

on their

dates of

priority.

Table 25 is based primarily on the lower Silviec needs with
conditions varied somewhat upward for proposed developments
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POT TITAL DEVELOPRMENT
outside the Harney Valley are Harn
involves consideration of th diti
mate, and cropping pattern. rthe
be ceonsidered for much of th a iz
fact that ground ter is ne ough
plant growth by capillary zi a b
of plant.rgo ne storage rem -
teet per irr ed alre regu sup
net diversion requirement w ab
return flows are cluded mpu
Quantities of water used.and availasble din the
study area are estimates only. Concsiderably
investlgations on ground-water occurrence, Te
ment, discharge, quantity, and utilization wi
before the development potential can be detex:
area.
Supplemental crop irrigation reguirements are based on an
average regquirement of 1,0 acre-feet per presently lzzri-
gated acre. The actual requirement on different farms will
vary from under one-half acre-foot to over 1.5 acre-feet
due to differences in water rights, distribution facilities,
soil characteristics, and crops grown. —~Ground-water with-
drawal is based on pumping 2.2 acre-feet per irrigable acre

for potentially irrigable lands and on 1.0 acre- -feet for
supplemental irrigation purposes.

These low ﬁeﬂcumptive use figures are predicated upon con-

structing lined canals and laterals through y@f@h% soil areas,
developing more efficient water distribution facilities, and
conserving waste water by reuse. When comparing crop yield
with available surface water supplies, it would appear that
irrigated crops grown on the Silvies River flood plain nor-

f to one acre-fool per acre of

mally receive petween one-hal
their needs from ground water
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shall not be held to bestow upon any person any riparian
rights where no such rights existed prior to February 24,
1909."
The State Engineer was asked to analyze the Bureau of Sport
Fisheries and Wildlife's statement of January 19, 1966 to the
State Water Resources Board, concerning the bureau's rights
to Silvies River water. Quoted from the State Engineer's
letter of February 25, 1966 are the following relevant state-
ments:
- } "The relative rights to the use of the Silvies River and
L its tributaries have been adjudicated and *ne only valid
claims @xistlmg by right of use are th 10se hat were de-
termined in the decree. Any use that exi *@d and on whic
th@ owner failed to make a claim in that proceedings 1is
by the terms of the decree barred and stopped from asser-
ting any claim at this time. The circult court decree on
Silvies Rlve% was entered August 11, 1923, some 14 years

after the refuge was created. If the ~;fuqe had any valid
laims, it would have asserted it in this decree.

@]

"The Bureau of Sports Fisheries and Wildlife has no water

rights to be interfered with and as stated above, the ad-

judications have already been made and the rights determi-
ned. They are, therefore, res judicata and for any rights
sought at this date either for the proposed storage or for
a claim, the Bureau of Sports Fisheries and Wildlife would
have to make application for the State Engineer's permit."

As shown in Table 13 and the accompanying statements, the
Silvies area which includes the Silvies River, its tribu-
taries, and streams which flow directly into Harney Valley,
has legal surface water rights as follows: do;estls, 24.12
cfs; irrigation, 2,002.12 cfs; power, 29.00 cfs; industrial,
0.04 cfs; mining, 5.00 c¢fs; and recreation, 0.12 cfs; for a
total of 2,060.40 cfs. As shown in Figure 13, the natural
average annual water yield (before consumptive use) of the
Silvies area is 225,000 acre-feet, while the legal rights to
use of this water amount to 385,000 acre-feet. These figures
confirm the fact that all normal flows have been appropriated
and that present legal-right holders must subjugate their

o

o

rights to storage if the development potential is to be re-
alized
1913
water
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A study of water-right priorities indicsa
Silvies would have very little water avail
development.  Within this area, thers ars
with priority dates of 1882 to 1887 for th rigat
acres and rights to use 1,876 acre-feet of water.  Later
priority-right holders can satisfy only a portion of their
rights to use 47,724 acre-feet due to the preponderance of
early priority rights along the lower Silvies River.

G

This section of the report presents the features of the E@w&f
Silvies development plan that would be required for the con
trol, development, conservation, and utilization of the water
resources of the lower Silvies area. The additional water
needed to supply present Silvies study area rights 1s about

200,000 acre-feet, while Figure 10 shows that the major
source, Silvies River, would be able to supply such guan-
tities during only 4 of the 30 base-period years. This fig-
ure also shows that yearly gaged outtlows varied from under
50,000 to over 250,000 acre-feet.  Figures 11 and 12 show
that most of the outflow occurs before the optimum May through
September irrigation and other heavy-use season. These fac
tors all lead to the conclusion that atafaga, with carryove
capacity, is a prerequisite to any water resources develop-
ment plan.

Although minor details of the plan may change as a result of
further recommended iﬁVﬂﬂflgaglann, they were prepared in
accordance with the gaalb enumerated by the Water Resources
Committee. Features of the plan can and might be built by
local or state agencies without impairing the efficiency of
the overall plan.

%aiez supply studies, on which this report is based, us-
rate clearly that in dry vyears, s thos

%*?d heretofore, ﬁ@%&l&%&@ie wate iill be

for planned needs unless ground 01

ment these needs. However, on tl ’
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s

studies, an engineeringly feasible plan of development is
possible which can satisfy present holders and
attain maximum overall resource development.

Reference to large reservoir storage sites on Silvies River
is made in a cooperative report by the U. S. Bureau of '
Reclamation and the State Engineer, dated 1916, and the U. S.
Corps of Engineers' report on Silvies River and Tributaries,
dated 1957. DBoth reports deal with development plans for
Silvies River and much of their background data were used in
formulating the development plan presented in this report.
Priority consideration should be given to construction of the
proposed Silvies Canyon Reservoir, located immediately down-
stream from the confluence of Silvies River and Emigrant
Creek. Foundation explorations and drilling at the site in-
dicate that conditions are satisfactory for construction of
an earthfill or earth and rockfill dam. Because of the pre-
viously determined superiority of this site by the U. S.

Corps of Engineers, it has been provisionally recommended for
the lower Silvies development plan. The proposed development
plan consists of a dam and reservoir with 190,000 acre-feet

f storage for fish life and recreation enhancement purposes,
of which 10,000 acre-feet would be dead storage. Shortages
would be shared by the water users on a proportional basis.

Silvies Canyon Reservoir would extend upstream from the dam-
site about eight miles on Silvies River and about six miles
on Emigrant Creek. U. S. Corps of Engineers' cost estimates
for the dam and reservoir were $3,764,000 in 1957. Other
costs, such as lands, damages, channel protection, and an
off-farm irrigation distribution system, were estimated at
$1,690,000 for a total cost of $5,454,000. Updating these
costs to 1967 would reflect an adjustment of approximately
25 to 30 percent. As a compensating factor, more of the con-
struction costs can be allocated to such features as recrea-
tion and water quality control on federally constructed
projects. Updating of the Silvies project plans would in-
clude prorating the costs chargeable to each of the multi-
purpose benefits.

An irrigation or water control district formation would be re
quired to contract for repayable storage and distribution
costs. Reactivation of the district with modification of its
boundaries would be the simplest approach.

Figure 21 shows the proposed Silvies Irrigation District.
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District boundaries could be synonymous with Figure 21 boun-
daries, or the area could be reduced to exclude water-right
holders who do not wish to be included within the district.
Irrigation rights call for service to 63,000 acres, but net
use would be reduced to about 60,000 acres when roads, towns,
marshes, and other waste areas are subtracted. ﬁvaila@llgz;
of stored water to supply irrigation and other minor consump-
tive needs, would equal about 120,000 acre-feet when evapo-
transpiration losses are considered. There are several
imponderable factors which must be refined in preconstruction
planning, but the above is considered to be a close estimate
of available surface water resources and the committed needs
for this water.

A water duty of 2.2 acre-feet per presently irrigated acre

would fully utilize the average storable YlQlQ so that sur-
face water resources would be inadequate for increasing the
irrigated acreage. Lven with the project and the Carryover

storage, a shortage would exist during consecutive dry vyears.
This is the major reason why ground-water development and use
should be considered conjunctively with the proposed surface
water developments.

There is a strong trend toward managing the surface and
ground water jointly in water-short western areas. The over-
riding desire by ranchers is to assure themselves of an ade-
quate water supply regardless of flow conditions of surface
streams. Under district management, ground-water pumping

can be integrated with surface water distribution, allowing
more control over extended periods of water shortage and
ground-water depletions. The value of supplemental supply
lies in decisions based, most of the time, on individual needs
and on optimizing productive activities, as well as insurance
against disastrous crop failure.

Predicated on the basis of historic Silvies River flows,
ground-water yield, and assuming centralized control of the
well fields for the benefit of the entire area, pumping facil-
ities could provide about 90 percent assurance of a full
supply of irrigation water for all appropriators. Only a
small fraction of this potential is currently realized.

s date, water wells are being installed at an acceler-
ate. Although the perennial demand for total ground-
requirements probably will not exceed the recharge,
erennial yield often depends upon the proper 1Qiatl
acing of wells to avoid excessive localized QEEWdﬁwH.




A suggested administrative mechanism, by which the
system can be managed in an effective manner, is on
the operating water district purchases and operates
reservoirs, thereby supplying supplemental water fo
tire area, quite likely, at a cost below other admirs
approaches. The need for further economic analysis
approach is needed, based on preliminary results of

basic reason for conducting basin investigat t

water belongs to the people of the st and

idual or group has the right to waste va

rce to the economic detriment of others ol
Main Canals and Laterals
River channels, with modifications, should continue to be used
as a basis for the distribution system because they normally
traverse the %Wgher land elevations and serve present farm
Jistribution systems. Serious consideration should be given
to straightening and lining these channels in the upper flood
plain gravelly section of the valley where 40,000 acre-feet
are estimated to be lost to shallow and deep gfoumd water
aquifers annually Some of this ground Wa%ek could be used
for conjunctive sur§a¢e and ground-water usage but the major-
ity is lost to low-value uses, such as deep rooted desert
shrubs, marsh grass, and the residue to evaporation in Harney
Lake.
In order to provide capacity sufficient to handle reservoir
discharge, channel improvemeﬁts are needed below Fivemile Dam
in the form of brushing and clearing, channel enlargement,
dikes, levees, control structures, and measuring devices for
more equitable water distribution. Some new channel construc-
tion is needed near the lower end of the project where *h@
distribution system is less well defined and less effect
In total, about 75 mll@s of the pregﬁnt distribution sy
would require channel 1%pr@wemen; to make better use of
posed 5torage. Distribution system construction activi
will be simple and low in cost because no rock and prac
no hardpan will be encountered. The main area to be se
compact with moderate canal gradients and no expensive
tural work envisioned.

e
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proposal. A main drainage channel should extend upstream from
Malheur Lake through the lower area within Silvies River chan-
nels. Consideration should be given to constructing a channel
and fﬂ:twsl structures between Malheur aﬁ& Harney Lakes. The
main drains would act as an outlet for future individual-farm
and group-farm drains as an essential part of a modern irri-
gation development.
&nil@ project soils generally are deep, of good texture, and
well supplied wiﬁh plant food, some areas have excessive solu-
ble alkali saiig, Drainage with proper irrigation affords the
best means of alkali control. Some drainage arteries, in the
nature of open ditches to supplement or deepen and straighten
natural channels and relieve the chief swamps of the different
localities, would help to control the water table and lessen

the drainage problem.

Although most drains are constructed after irrigation practices
and land use have been established and behavior of the ground
water can be determined, a determination of the overall re-
gquirements should be included in the definite plan report for
the project.

The construction of major project drainage and flood control
channels would make it possible for most individual ranchers
to economically install their internal water control facili-
ties without interfering with the operation of neighboring
ranches. The channels would provide satisfactory outlets,
which are not available now to much of the ares.

Irrigation

The shift from wild flooding of the uncontrolled spring run-
off to controlled storage releases presents a radical shift
in on-farm water distribution methods and structural controls.
Flows that were once wildly fluctudting and unpredictable are
measured at the farm headgate as smaller dependable stable
flows. These flows must be spread over irrigable areas by
well designed and installed border dikes, furrows, corruga-
tions, or sprinklers. Land husbandry includes land leveling
and use of adaptable farm machinery.

Land Management

ot

This development proposal is based on continuation of th
sent ownership pattern, involving i%riga;ien of relative
large acreages under individual ownership. Estimated ber

pre-
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over costs can be realized only 1f the present pattern is con-
iiﬂ&%@ or slowly modified as future economic conditions war-
rant such change. Existing climatic and economic conditions
require several times more than 160 acres to make a family-
sized farm unit efficient with beef cattle as the major enter-
prise. i
The livestock industry would benefit substantially from the
insurance features of an assured water supply. Production of
high guality hay, improved pastures, and low-cost feed grains
could permit a better balanced and more diversified livestock
industry. With protection from flood and drought, typical im-
provements include higher §raéacti&ﬁ through use of improved
crop varieties, improved water-use efficiency, more efficient
iiiiage practices and effective use of fertilizers. Experi-
ment station and local rancher records, ‘indicate that yields
of 3 to 5 tons of alfalfa hay or 1 to 2 tons of barley could

be expected per acre following project development.
Wildlife

Recognition is gilven to the fact that agriculture and water-
fowl represents a competitive demand for the present and poten-
tial Silvies Biver water supplies. The Fish and Wildlife
Service anticipates that lrrepargble damage to the refuge and
the waterfowl, which use 1t, would occur if the project were

constructed.

It is true that more complete and efficient use of Silvies
River water for irrigation purposes would lower the floodwater
levels of Malheur Lake and the surrounding land areas. It is
possible, however, that the agencies interested in the use of
water for the production and pr eservation of waterfowl might,
likewise, conduct investigations leading to construction of
1
du

]

i

-

i

facilities for better u ization of available water. 'Reser~
volr operations would r ce the extent of undesirable annual
lake-level fluctuations and supply more late~summer return

iiﬁmo, which would be highly beneficial to refuge management.
An exchange of high-elevation storage water for uncontrolled
low-elevation spring floodflows could produce an ameliorating
benefit to spring waterfowl migrations if properly managed.

ti
i
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culture and wildlife uses could
a resultant economic gain for
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U. 5. CORPS of ENGINEERS - Revised plans and cost
imates, flood control benefits, development

. BUREAU of RECLAMATION - Land classification,
icultural dewelopment plan, benefit-cost ratlo,
junctive surface-ground-water use, main drains
acre equivalency formula.

. BUREAU of SPORT FISHERIES and WILDLIFE - De-
nt plan, beneficial water-use plan, biolog-
ctors, water requirements.
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ion benefits.
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B velopment in the Silver Creek:.azea is limited 1o
d pmen initiated by present water-rvight holders.  As
shown in Table 24 and report statements, Silver Creek and
associated drainages have a natural average annual yield wf?
58,000 acre-feet, while the surface rights to use this wate
amount to B4,281 acre-feet. legal surface water rights &
as follows:  domestic, 6.17 cfes; dirrigation, 428.30 ¢fs; ‘
recreation, 5.00 ctfs; for 'a total of 439.47 cis.

The only all=inclusive reconnaissance plan for wuse of Silver
Creek water is included in a cooperative study by the Recla-
mation Service and the State Engineer, entitled "Harney and
Silver Creek Projects,” 'dated February 1916. -~ Since that
date, Moon BReservoir has beepn constructed and the Claw Creek
Reservoir site is being planned for construction.. With com-
pletion of Claw Creek Reservoir, it is doubtful if any lazge
scale developments could be determined feasible in the fore-
seeable future. Consideration is being given to storing ad-
ditional Silver Creek floodwater in Chickahominy Reservoir
for regulated releases on adjoining irrigated land.

hr reservolr sites, with a total storage capaci £
Three servolr sites, th o orage capaclty ot
49,500 acre-feet, are shown in Table 23. A small reservoir
H ?
has been 1& ated on upper Silver Creek within the national
forest for storage of 2,000 acre-feet for recreation pur-
poses. Consideration has been given, for many years, to the
proposed 40,000 acre-foot upper Silver Creek reservoir site.

(
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.

.

.
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At the request of the contracting engineer, the State Water -
Resources Board supplied the following hydrological data on
the proposed Claw Creek Reservoir site. Claw Creek is a ma-
jor tributary of Silver Creek. =~ Therannual yield of Claw
Creek, 2.5 miles above the mﬁxgﬁ, should average about 7,400
acre-feet. The drainage area is 75 sguare miles and t

vield would be slightly under 100 acre=feet per square

A storage reservolr with a capacity of 10,000 acre-feet

fill 10 times during the 1935-64 base period.  During

of record, Silver Creek had an annual Tunoff varying £

8,330 to 61,530 gcvﬁwzﬁe% and an average of 29,300 acre-
over the correlated 30-vear base period. Using Silver C

as a basis for computations, water available for storage
Claw Creek would vary from 28 to 210 percent of aver

and supply storable water varying from 2,000 to 15,300 =3
feet.
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Figure 10 and the above computations show the 29,300 acre-
feet of average annual runoff that could be expected at the
40,000 acre-feet potential site on Silver Creek near USGS
Gage No. 4030.

Ground-Water Potential '

A thorough quantitative study, leading to optimum Gwveisp%%%ﬁ
of ground-water resources of the zﬂaz\iﬁ, would require a long-
term investigation. This would require the drilling of test
wells, as well _as the collection of precipitation, surface
runoff, and water-level records from wells. Although the
basin now has aﬁou 85 hlan—yleld pump-tested wells, many

of them have been established in the last few years. No crit-
ical ground-water area has yet developed. A minimum of 4 or

5 years of record collection would be required before the

ground-water fluctuation pattern would begin to materialize.

The ultimate goal of the study would be the determination of
the approx1mafe location and size of economically recoverable
bodies of ground water, their recharge capabilities, and the
safe yield or rate at which water can be withdrawn without
depleting the supply. Such a study should be initiated in
Harney, Riddle, Catlow, and Alvord Valleys in conjunction with
other water resources studies now planned for the basin.

The U. 5. Geological Survey is authorized to enter into coop-
erative agreements with state and local government agencies

to share the cost of water resource investigations. Under

the cooperative water resources program, the Geological Survey
may match up to 100 percent of local funds provided for these
investigations. The Harney County Water Resources Committee
has made needed contacts and obtained approval of such studies
in Harney Valley.

In conjunction with these studies, mhyalﬂdl and economical

analyses should be made of features such as location of best
irrigable land, crop adaptability, and cost-benefit factors.
Not only has sustained demand for farm products made 1t pos-

sible for the farmer to attempt development of ground water,
but the lewer st of electric power and better pumping eguip-
ment have encouraged this op&zgtlaﬁ. To those lands at a dis-

@]
®)

SN, Ny
i
tance from any unappropriated surface water, either groumd
water or 1ﬁgﬁr ted surface water provides the only hope of ir-
rigation in dry basin areas.
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Spring and Krumbo Creek areas. The lower Klamath and Tule
Lake diking programs to store Qpriﬁ floodflows are examples
of methods which could be adopted in upper Blitzen Valley.

A low dam with dikes and low-1ift, high-volume pump on the
Blitzen River at the P Ranch site, is another location with
limited possibilities ‘
With peak floods controlled, water management and land im-
provement would be more refined on the 43,200 acres of irri-
gable land in Blitzen Vaiiey. Complete water control would
entall construction, extension, or rehabilitation of irriga-
tion canals, field laterals, flumes, control structures, di-
version structures, drainage ditches, dikes, cross-dikes,
intraseasonal storage ?Oﬂd%, pump distribution systems, land
leveling, and sprinkler installations. Topographic and land
classification mapping is needed as a base

Proposals for all areas should take into account provision of
an adequate water supply to cover consumptive use in main-
tenance of water in marsh areas, agricultural operations on
refuge lands, and to meet special management requirements,
such as aquatic food production and disease control.

The U. 5. Bureau of Sport Fisheries and Wildlife has developed
plans for habitat manipulation in the refuge's 10,000-acre
Diamond unit. Plans include completing the 9-mile Diamond
drain with related structures, plus about 5 miles of minor
lateral drains to reduce and intersperse the dense marsh veg-
etation with meadows. Developments would be required within
the refuge units of P Ranch, Boca Lake, Malheur Lake, and
Double-0O, to properly drain the bulrush, cattail, and bur-
reed zones which exist in some areas, and reduce the habitat
for waterfowl use. For further documentation of development
needs, reference can be made to the aforementioned U. S.
Bureau of Sport Fisheries and Wildlife's report of September
1962.

Malheur Lake receives water from the Silvies River drainage
from the north and from the Blitzen drainage from the south.
This water supply is erratic in nature (Figure 20) with wide
variation in supply from year to year. It is quite evident
that a much higher beneficial use of water for wildlife and
agricultural purposes in the Malheur Lake Basin should be

strongly encouraged.
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will be nececssar
all manageable wa
heries a Wildlid
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tion of water
;
2 area of Lake
has been proposed that if e
o e were divided into a serles of
- ller, more easily managed ponds,
water levels could be controllied
%y drainage or pumping from one pond
{or ponds) to another, as the t
EIEV. FT. ation demanded; dense irush and
cattail zones could be controlled;
000 portions of the lakebed could be ro-
000 tated in crops for wildlife food; open
fgégg water could be maintained for water-~
o 000 fowl resting; and productive nestine
£9,000 marshes on the west could be protected
£5,000 by a more stable water supply.
44,000 7 ! “ Ler SuppLy

1t
)
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g
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40,000 prevent salt anbﬂUidLquS,

Jlgﬁ ng streams should be channeled to

:@&w the east and water movement would be

i?%ﬁ westward toward Harney Lake. Control

56000 structures would be installed at The
200014 ia%% Narrows between Malheur Lake and Mud
4,093.30 51,000 Lake, and between Mud Lake and Harnevy
%ﬁﬁ%i vw@% Lake to better control outflows as
%Niﬁm ?{fo junct to the diking of Malheur

4,091,580
4,091.92
4,004.3%
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reduce the hazard of damage to privately owned crops, the
Bureau of Sport Fisheries and Wildlife could increase small
grain production on suitable available lands within the exist-
ing refuge. The program of leaving areas of unharvested grain
crops, at strategic locations where birds can feed, 1is quite
effective in reducing depredation on private land. '
Ducks and geese are a renewable resource, and opportunity
must be provided the public to participate in their harvest.
This opportunity can be afforded by establishing public hunt-
ing areas. Basic requirements of food, resting area, and
sanctuary also are a necessity.

Nongame migratory birds are of great interest to the pub-

lic and afford untold pleasure and recreational values. Fur-
ther opportunity to enjoy these values should be provided with
due consideration to the development features and habitat re-
quirements.

It is recognized that, in the Silvies, Silver, and Blitzen
Valleys, the use of water by agriculture and the bird refuge
represents a competitive demand for present and potential
water Supp ies. It i1s also recognized that there are poss
bilities for much greater efficiency in water use by both the

ranchers and refuge operators. Studies indicate that both
agriculture and wildlife uses could be expanded and improved
without conflict and detriment to progress. A plan for com-
prehensive development of the Malheur Lake Basin 1s essential
it the economy o‘ the basin is to flourish and its ultimate
potential 1s to be realized.

o

Ref%‘enCﬂ is made to a Oregon State Game Commission Master
Plan, Hng&ei Access and Ascsociated Recreational Uses, Donner
u“d Blitzen River Basin," dated November 1966. This plan

ca Ea for solving access problems, construction of recreation
tacilities, roads, and trails.
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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) that:

"(a) The maintenance of the present level of the eco-
nomic and g@n@rai welfa of tﬁe people of this
state and the future growth and development 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 con-
cern and highest priority.

"(b) A proper utilization and control of the water re-

sources of this state can be achleved only through

a coordinated, integrated state water resources
policy, thr@ugh plans and programs for the develop-
ment 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 eqgually large number of legislative dec-
larations by statute of single-purpose policie
with regard to such water resources, resulting in
friction and duplication of activity among such
public authorities, in confusion as to what 1is
primary and what is secondary beneficial use or
control of such water resources and in a conse-
quent failure to utilize and control such water
resources for multiple purposes for the maximum
beneficial use and control possible and necessary."
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authority for the report, the study on which it is based,
the actions effected are specifically delegated to the
e Water Resources Roard in ORS 536.300 (1) and (2) which
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"(1) The board shall proceed as rapidly as possible to
study: existing water resources of this state;
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means and metheds of conserving and augmenting
such water resources; existing and contemplated
needs and uses of water for domestic, municipal,
irrigation, power development, industrial, mining,
recredation, wildlife, and fish life uses and for
pollution - abatement, all of which are declared fo,
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
wh;cﬁ may be concerned, the board shall -progressively

mulate integrated, coordinated program for the
use and cgﬂarsi 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 consideration the following declarations of

policy under ORS 536.310:

"{1) Existing rights, established duties of water, and
relative priorities concerning 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 pur-
poses without waste;

"(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 there-
of for the benefit of the state as a whole;

"(3) That aﬁeauat% and safe supplies be preserved and
protect ted for human Psasmmg%igﬁ while conserving
maximum’ supplies for other beneficial uses;

"(4) Multiple-purpose impoundment structures are to be
preferred over Slﬁgipwpbﬁgﬁae structures; upstream
impoundments are to be preferred over QGWQsﬁséa@
impoundments., ‘The fishery resource of this state
is an important economic and recreational asset.

In the planning and construction @? impoundment

”&rba*gz&” and milldams and other arvtificial ob-
struct ons, due regard shall be gzw&n to means and
@eih&én for its protections
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WITHDRAWALS BY STATE ENGINEER

state of Oregon, by John H. Lewis, State Engineer,
approved by QOswald West, Governor, on the 5th day of
May, 1913, executed thereunder.

"Dated this l4th day of February, 1916.
/s/ JOHN H. LEWIS

John H. Lewis,
State Engineer of the State of Oregon.”

APPLICATION NO. 4755, dated February, 1916, is in the
name of John H. Lewis, State Engineer, for a permit to
appropriate the waters listed in the above withdrawal.

"I, Percy A. Cupper, State Engineer of the State of Oregon,
in accordance with the authority vested in me by virtue
of Chapter 87, Laws of Oregon for 1913, do hereby withdraw
and withhold from appropriation on behalf of the State
of Oregon any and all unappropriated waters of the Donner
und Blitzen River and its tributaries, tributary of
Malheur Lake, to be stored in various reservoirs for irri-
gation, power and domestic purposes, which may be required
for the project investigated or to be investigated under
the provisions of said Act, and that certain contract
between the United States of America, by Franklin K.
Lane, Secretary of the Interior, and the State of Oregon
by John H. Lewis, State Engineer, approved by Oswald
West, Governor, on the 5th day of May, 1913, executed
thereunder.

"Dated this 22nd day of May, 1920.

/'s/ PERCY A. CUPPER
tate Engineer of the State of Oregon.'

N NO. 7296, dated May, 1920, 1s in the name of
upper, State ?nqineez, for a permit to appro-
waters listed in the above withdrawal.

ORGSR




WITHDRAWALS BY STATE ENGINEER

I, Percy A. Cuppexr, State Engi: e State of Oreg
in accordance with the auth sted in me by virt
of Chapter 87, Laws of Oregon for 1913, do hereby with
draw and withhold from appropriation on behalf of the
State of Oregon, any and all unappropriated waters of the
Donner und Blitzen River and its tributaries, tributary
of Malheur Lake, in Harney County, OUregon, for irrigation,
power, domesiic and storage purposes, which may be re=
guired for the project investigated or to 'be investigsa
within the Malheur Lake drainasge basin, under the pro-
visions of said Act, and that certain contract between
the United States of America, by Franklin K. Lane,
Secretary of “the Interior, and the State of egon by
John H. Lewis, ‘State Engineer, approved by Oswald West,
Governor, on the 5th day of May, 1913, executed there-

urider.
"Dated this 22nd dav of May, 1920.
*
/s/ PERCY A. CUPPER

Percy A. Cupper
State Engineer of the State of Oregon.”

APPLICATION NO. 7297, dated May, 1920, is in the name of
Percy A. Cupper, State Engineer, for a permit to appro-
priate the waters listed in the above withdrawal.
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Forestry, Department of
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Game Commission

Oregon's Big Game, 1956
Oregon's Fish and Wildlife
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Annual Reports

Geology and Mineral Industries, Department of

Parks and Recreation Division

Oregon Outdoor Recreation, June 1962
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or Analysis of Necessary Water Programs
2nd Congressional District, 1963

MISCELLANEOUS REPORTS

Basin Inter-Agency Committee

Subcommit on

Hydrologic Data Collection Program,

ommittee

Survey of the Pacific Northwest Region,
1961

Planning Conference

Future, March 1957

mittee on Water Resources

1ttee on

14

of Surface Waters in the Western Ualhed States,

Bulletin No.

L

2, October 1948, and Bulletin No. 9,

September 1956
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The State Water Resources Board expresses grateful appreci-
ation to those awganngﬁzoﬁg which have permitted the use

of material from their publications listed under Selected
Bibliography in this report. In accordance with cooperative
agreements, the U. 5. Department of Agriculture's Field Party
supplied agricultural, economic, and water use data which
was used extens vely ihs@gghﬁat this report. ?Za Oregon
State Game Commission and the U. S. Bureau of Sport

Fisheries and Wildlife supplied the basic data for fish

and wildlife water uses.

Several other agencies and organizations provided direct
assistance in the preparation of this report. Among others,
these included the U. 5. Army Corps of Engineers, U. S.
Geological Survey, U. S. Bureau of Reclamation, U. &5. Soil
Conservation Service, U. S. Forest Service, State Engineer,
Parks and Recreation Division of the State Highway Depart-
ment, and county offices.

The Malheur Lake Basin Water Resources Committee, represen-
ted by the following chairmen and functional committee
leaders, presented valuable basin data at the State Water
Resources Board hearing:

Chairman - William Cramer
Secretary - Ray Novotny
Basin Subcommittees:

Watershed -~ Co-chairmen: Cal Weissenfluh,
Stewart Hanna,
Vern Stahl, JQ%% Scharff
Domestic - Chairwoman, Judy Beck -
Municipal - Chairman, William E. Garner .
Industrial & Mining - Chairman, Joe Miles -
Fish, Wildlife, & Recreation - Chairman, J. O, Harris
Pollution - Chairman, Noah Squires
Irrigation - Chairman, Jim Tackman,
Area Chairmen: Henry Ausmus, Homer Otlevy,
Ray Novotny
The above agencies and committees collaborated w
following members of the technical staff of the
Resources Board in preparation of this report:

{;’} ol

Fred D. Gustafson Chief Engineer
Quentin Bowman ; Fielf Representative
William H., Farmer Basin Engineer

108




|

_

e
@]
i
ey
I

@)
8}
"

!
bty
wn

Fk.
Ft.
Gpd
Gpm
Ind.
Irr.
Ject.
L.

Mdw .

MSL

BREVIATION

Acre-~-tfeet

Canvyon

e
-
WL
D
SRR

Py
D
D
ot
e
D
=

Feet, Foot

Gallons per day
Gallons per minute
Industrial
Irrigation
Junction

Lake, Little

-

e}

Mun.

o

)
.

"
ot

o

Rng.
Sec,
Si.
Spr.
Sg. Mi.

SWRB

TLR.
Twp.

USBAF

Yy M B O L S
Mountain

Section
Slough
Spring
Square mile

State Water
Resources Board

ir

)

iler

n

Q

Township

United States
Air Force



BPROX IMATE

HY D I1¢. EQU I'VALENTS
acre foot

= a 1 acre in area and 1 foot in deptt

=3 allons

=4 bic feet

=0 feet per second for l- day :
cubic fool per second

= 7.5 gallons per second

= 450 gallons per minute

=20 re et per. d

= 650,000 gallons per day

inch per day
= 0.04 cublc feet per second per acre
= 27 cubic feet per second per square mile
= 19 gallons per minute per acre

inch per hour
= 1.0 cubic feet per second per acre
= 640 cubic feet per second per square mile
= 450 gallons per minute per acre

million gallons per day
= 690 gallons per minute
= 1.5 cubic feet per second
= 3.0 acre~feet per day
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Site / WALLOWA R AB WALLOWA LAKE NR JOSEPH

Parameter Q

Station number; 13325500
River:

River number;

Staff gauge zero  0.0001t
Catchment area: 0.00sqm

400

“"'§i§<\08 /20/201 5 {38106/201 5

B T Ty
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