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- SUMMARY OF GROUND WATER IN SUBAREAS OF THE
SNAKE RIVER BASIN IN OREGON SOUTH OF THE
WALLOWA MOUNTAINS

R. C., Newcomb
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The meagre drainage of the high plateaus o'f southeastern Oregon

and the somewhat greater drainage from the cast end of the mountains

O-V\CEL

of Central Oregon,( )the south slopes of the Wallowa

Mountains / reach the Snake River by way of the Owyhee, Malheur, Burnt,
and Powder Rivers. (See fig. 1.) Much smaller amounts of runoff
drain directly to the Snake from a few short creeks.
The four river basins mentioned are characterigzed by steep
— wheh, hive
hydraulic gradients in their hea@ater valleys or canyonevaiter only
small local valley areas. From their headwater areas, generally

above an altitude of 5,000 feet, the streams descend through alternat-

ing canyons and basin areas at intermediate altitude (h,SOOi to 3,000/

£&S‘t) to their lower courses. The lowest parts of the Uwyhee and
Malheur River basins contain broad and extensive plains, but thie
smaller rivers farther north reach the Snake through sharp canyons
carved in strong rocks. All four streams empty into the Snake River
at altitudes near 2,000 feet.
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The ¢limate 1s characterized by warm, dry summers and cold, some~
vhat humid winters. The precivitation incr_casu with the altttudo/ and
also increases somevhat to the north. Average annual rainfall differs
from place to place, ranging from more t);an 30 inches in the higher
parts of the Powder River bazin to less than & inches in th; low areas
along the Owyhee Fiver. The average annual runoff ranges from an amownt
equivalent to a depth of sbout 4 4nchas over the area in the Powder
River basin, tﬁrough 2 inches in the Burnt River basin, %0 1 inch in
the Malheur Ilivarfg?{g less than 1 4nch in the Owyhee River 'basinf.

The predoninant use of the water in theee basins is for irrigation.
Tlecreation, domestic and stockzaupply. public:sm?ply and hydroelectrie-;‘-
pewer;genemtion uses are greatly subordinate. Nearly a1l the swmmer
flow of these tributaries is diverted for irrigation. Storage of
winter runoff is provided mainly by the large Ovwyhee Reservoir ﬁnd
other smaller reservoirs in the Owyhee River drainage; the ¥Yarm
Serings, Agency, %lllow Creek, and lesser reservoirs in the Malheur
drainage; the Unity Reﬁsrvoir in the Burnt River basin; and Thief
Valley and smaller reservoirs in the I'owder River basin.

The largsest unit of irrigated land i1s the adjoining Owyhee and
Yale Projects, wvhich occupy ;bout 350 square miles on the terraces
alons the west side of the Snake Iiver and the plains along the lowest
part of the Owyhee and Malheur livers. These projects are among the
few that have sufficient water for full irrigation even in a(g%'%’gL)
vater year. Other irripated areas of 50 to 100 square miles include
the Raker Valley on Powder Iiver and Halfway Valley on the neighbor-

ing Pine Creek.



Little ground wvater is pumped from vells for 1rrigntion. In the
Owyhes basin above the Owyhee Projoot&here lre bup 4 wells 1n use
Clee
(2 near CW”Lak‘e_sand 2 near %hitehorse Creek) In the Ma.lheu.r basin

above the Vale Project @ro ara) sbout 30 wells, ranging 4n yield from

(getioras

300 to 1,500 gon{ supplying water for irrigation. Some of these are
in valley areas: such as at Harper and Ironside, but the largest block
of land irripated with gromd1water is 4n Cow Creek axlg.’ey wost of
Brogan where 16 irrigation wells are used to supply water for about
2,500 acros. @ total 09 only gbout a dozen wells are used for irriga-
tion in Baker Valley, the Keating avea of the Powder Miver, and (33 a
few places in the Burnt River, Powder River, and Fine Creek basins.
From the approximately 50 irrigation wells oubside the Vale and Owyhee
Project areas’ about 10,000 acreffeat of water per year is suppligd for
~ the irrigation of sbout 6,000 acres.

¥ithin the Owyhee and Vale Project areas @hare ar% several dozens
of wellsd capable of supplying water for irrigation. HMany of thess are
presnura:relief wells from which water flows to drailnage canals, A
dozen or zo are intended for irrigation with a gecondary purpose of
lowering the ground=-water level and relieving waterlop,ging of the
goil, In all, probably not %}1:05’00 acre-feat 483 punped directly
for irrigation and about 5,000 acre-feet flows from presam:reliaf

wvalls ear—draineee-?&me§ ‘ore water could be pumped for thesze

dual purposes.
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The chemical quality of the ground water in the Malheur, Burnt,
and Powder River basins 4w moastly good to excellent, dbut in some valley
areas of heavy evapotranspiration there are some concentrations of
alkall galts in the goil and the grownd water. Aald;" E!’rqm ‘thase local
arecag of sodium concentration and the very hard water in parts of the

¢f Plipcene 0q9¢
I1daho formation Abeneath the lower Malheur Fiver valley, WM-

sheeld be sad isfactor
m&-&mﬂ@ the quality of the ground water for irrigation®
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. Owyhee River Basin .

The three main forks of the Owyhee River enter Oregon end flow in
canyons cut 600f to 1.ooofteet {nto the lava and interbedded sedimen=
tary deposits that underlie the high plat;aus of southeastern Oregon
and southweatern:) ldaho. From Thrae Forks the main stem flows 30 miles
northwest in a sherp canyon cut in volcenic rocks and enters the Home
?asin)where the lavas are downwarped and the river valley has widened
in the overlying soft sedimentary deposits. Jordan Creek enters thé
river from the east and, in the canyor(ed) seotion just below, Crooked
Creek entors from the west. | |

Below Rome };‘asm. vhich is about 7 miles long, the river is azain
in a canyon for 70 miles or more to the plaing of the Owyhee Ixrigation
Project. The large Owyhee Dam and storage reservolr are in this
stretch of the river. |

Except fo:; a fow basing and broad valley are#s. the Owyhes /ﬁas:ln
south of the Snake River Plain consists of high platenus and mountain
uplands that gstand well above the rezional water table. Generally
only stockrvaterhg suprlies are available from wells).:md in some
places even adecuate stock-water supplies are difficult to obtain.

Rone }fasin i3 wnderlain mainly by fine-grained sedimentary rocks,
and water in quantity sufficient for irrigation may be available from

wolls 4n the underlying lavas only in the upper end of the basin.



At some places in the tributary;stréam basif, ground water is
avalilable for irrigation. The town of Jordan Valley lies in a section
of Jordan Creek valley where alluviation behind & lava dam has pro=- |
duced a broad( fertile plain. Some of the sand and gravel layers of
the alluvium contain ground water available to properly con;tructed
vells. Some of the lavas also contaln ground water in advantageous
position. BRBelow the mouth of Cow Creek, the course of Jordptxl: Creek
was blocked by several minor lava dam&behind wvhich alluvium acct::;:; oy
lated in shallow basins., Near Aroek)domeatie vells obtain good supplies A
at about 200 feet in the 1nt§rjoeddpd sedimentary and lava 'unit& but ,Jaclw i
{rpivatien qmnt?gfggg‘;pg'(egg‘l}“;no‘ lacking. Southweat of Arock)
Jordgi'x Creck drops about 400 feet in a distance of about 4 miles as it
cascades through a deep canyon to join the Owyhee River., North of
Jordpaﬁ Valley, younger lava that partly filled Cow Creek valley con=
$ains ground wa:ter thét may be greater in volume than the capacity of
present surface reservoirs in the Cwyhee basin., However, special
techniques might be necessary to explore, develop, and utilizs this
ground=-water,

The base flow of Crooked Creek arises from large springs in
7. 33 8., R. 39 E., west of the Burns Junction=~lclermitt highway
(U. S. 95). Upvalley to the west and southwest,this swals contains

areag where ground water for irrigation could be developed from

basgaltic lava aquifers.



The terraces, plains, and slopes of the Owyhee Project at the
north end of the basin are underlain mostly by aCﬁ'fv) layer of
gravelly stream alluvium and the flna-grgined. unconsol.{datod/ end
gsemiconsolidated deposits of the Idaho formation. The ldaho formation
1s many hundreds of feet thick beneath most ot the project la.nds. The
lowest terrace next to the Snake River is underlain by the(d Cq' epes)
coarsest of the alluvial deposits. The gravelly alluvium is commonly
about 140 feet thick beneath many parts of this terrace. Wells for the
é{ﬁe/g of Yyssa and Ontario secure ylelds of more than 1,000 gpm from
the gravel. Xlsewhore wells pass through the alluvial deposit and tap
vater in layers of sand in the Idaho forxﬁation. The wells for the
sugar refinery at Nyssa, the former city wells of Nyssa, and other
wells yleld 200=300 gpm from these strata. The use of well screens,
proper gravel paéks. and speclal techniques of well construction
should permit well ylelds of 500 gpm from the Idaho formation at many
places in the Owyhee Project.

In recent years many farmers have developed sunrtlemental water
supplies from wells and secured beneficial drainage effects on water-
lozzed land by constructing gravel=packed wsl{%/{ i%/d'c’éf 1,000 gpm amC(
eanacity drawing water from the alluvial deposits and the wppermost

part of the Idazho formation.



There i3 a considerable range in depth to water within th;
project lands, but beneath much éf the area the water table is about
10 feot below the surface during the winter. it rises as much ag H-to
10 feet during the irrigation season. The genéml rige causes the
water table to reach the surface in some of the lower stream gcars on
the terraces and to waterlog some low strips betwe?n the drainage
canals and ditches. Yany flowing pressure-relief wells have been drilled
to a general depth of 50 feet in the drainage cansls in an offort to
relieve the waterloggiﬁ e-oadé-ﬁea&

The quality of ground water in the Owyhee River basin varies from
good to poor. WYater in some of the younger iavas of the upper part of
the basin is recently influent from precipitation and is of good qual-
ity. Water in the sedimentary deposits of the Nome /ﬁaéxn 1s high in
sodiun, sulfate, and other dissolved materials. lost of the ground
vater in the dasin 4s hard or very hard. Growmnd water in the Idaho
formation beneath the }(roaeot area has a hardness of about 300 ppx‘%?:ﬁiozo
The domestia;).and puplic;,—supply wvells adjacent to the Snake River

obtain water that is only hard or moderately hard.



Malhour Rivor 3asi

~ ]

The headwaters of the Malheur River drain part of the south flank
of the Blue Mountains of central Uregon and & northern part of the .
plateaus and mountains extending southward. Below the headwater
creeks the dranches of the river traverse mountain valleys in which
wider basin areas ocour at intervals. Downstreamfrom the mountain-
ous headwaters to the valley plains below larper, the basin is uwnder=
lain by tilted lava rocks and sedinentary deposits—-ridces and canyons
mark the lava aecttons)and bsfsins have formed on the areas of softer
gadinentary rocks. Below Harper the valley plains are underlain
mostly by the goft Idaho formation. |

¥ithin the upper part of the basin, o1d érystélliné and indurated
" rocks as vell as the sedimentary formations beneath the basin areas .
are mestly of low permeability and small ground-water potential. The
layered lavae series form/{ a northwarddvtrending ridge, through which
the river flows in a canyon between Juntura #asin and Harper, and con-
tains permeable layers that are a possible source of considerable 5
ground water. The eastward;dipping lava layers may store water which °
could be developed by vells northwest and southwest of Ilarper. This

vater may be stored under conditions that would ensble the withdrawal

during the irrigation season to bo replaced during the winterleem@



Bully Creek, tributary to the Malheur on the north, and Cottonwood
and other crecks on the south, drain the east slope of this lavaéoeg
ridge and, ferther east, wide areas of hill land underlain by the Idaho
formation with its own minor lava interbeds. A few irrigation wells
in this area cbtain ylelds of 500 gpm from lava associated with the
Ideho formation} and probably mo; wvaelly will be conatructed as more is
Jlearned about the subsurface of this part of the basin.

The last major downstream tributary of the Malheur ’}iiv*er from the
north is ¥illow Creek}‘which drains high areas underlf:lﬁx byn fiias
perneable rocks of Jurassic age. VWillow Creek valley broadens at
several pleces where sedix_s):entan' rocks of the Idaho or the Fayette
foga@mgdﬁfeﬁgé?ﬁazij: elluviun. The longest of these rcaches
extends nearly 25 miles from qugan to the Malheur River plain at Vale.

Cow Creek, which is tributary to Willow Creek upstream from.
Brogan, has elluviated a structural basin formed in the Jurassio Tock

end its nreﬁdefomation capring of baaaltic lava., Sixteen wells obtain

water‘\from the alluvium and the buried lava canrock in this 'brua.d,

T ——.

7 1
gshallow upland basin/\mr érrimtion of about ;..500 acres/ The contin-

wus decline in water level of 1 to 2 feet per year since puuping was
started in 1950 Kas promted administrative efforts to prevent over-
draft of the ground=-water resources of the vélley. The area has been
declared a criticeal gromd-watér area by the State of Qregog end the
ground-wvater richts are reported %o be involved in litigation., Pre-
lininary studies have indicated the averege annual rate of recharge to
the Cow Vaelley ground-water body &oi?bé in the order of 5,000 acre-feet
8 yeax)%about 7,000 ncre=foet has been pumped in most éf t@

racont years.



Flsevhere in Yillow Creek Va.ne;;, only a few wells have obtained
amounts of water sufficiont for 4rrigation--most of that water is
“tapped in the rubble layers of the Payetts or Idaho formations.

The valley plainsg of the Vale Project, which extend downstream
fron the llarper area to below Vale, like those of the adjacent Owyhes
Project, are underlain by graveily allnvm} vhich in turn is underlain
by the fine-grained/ semiconsolidated sediments of the Xdaho formation.
The thin elluvium effords water for good domestic wellj and a few
decper vellg heve explored the Idaho formation for irrigation water.

A fov wolls obtain irzrization water from lava units within the ldaho
formation. Yittle attempt has beon made to obtain ground wvater for
irrigation within the Project lands and most of the adjacent wnirriga~

/

ted lend lies too high above the water table to permit economic pmnp-

e
1n§1f water was amilable.
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Burnt Niver Nasin

The hoadwater a'oek}which drain metamorphic and erystalline
rocks, flow together in Unity valley above Hereford. The casily eroded
Ydaho aﬁ(s Payette formations/ of Tertiary age, their assoclated vol-

0
canio,\’ and some slishtly older volcanio-sedimentary rocks underlie
the broad baai:@ areas of the valley eastward to its last 12-mile

nale i
reach, vhich is & cam@ ecrmrse through strong rock,
] P Vo
A few wells of large capacity have beon drllled in the lavas and
19 e
the other voloanic rocks associated with these units. (At presen /ﬁ
W
only one or two irrigation vells.are in use. Much of the valley
slopes lig above the lavel of feasible econoxnic purming 1ifts for
/

groumd water, and {n much of the valley bottomj permecble members
from vhich wells may obtain irrigation water are lecking. Conse-

guently, the future ground-water developments(winm follow
the present pattern of isolated developments in low basira) areas

wvhere perneable volcanic aquifers can be reached economically.
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Powder River Basin

Below tha hezdwater crecks that drain the eastern part of the
Blue Hountaing and the Flkhora Pidge exten}’sipn' of these mountains, the
Powder River and its branches flow through mountain valleys and intra= |
mouwntain basi'ns. The basins are underlain by soft sediments of
Tertiary oge =nd slluvial deposits. Detween the bagins the river
erossey the intervening strips of harder rock in narrovw omt@l)
reaches. The river makes the final daﬁcem‘. to the Snake River in a
6-md1e(long rock-bound canyon below Richland basin.

Of the basing, Baker Valley 4s ruch the largest and most importe
ant; throﬁ;:h 1t ﬁhe Powder River flows north to its narrow exit east
of Yorth Powder. Nuch of Boker Valley is ﬁnderlain by & fine-grained
alluvial £111 that reaches a thickness of at least 700 feet in the

wr+ benesth
Q z- "swnn" of the valley floor southeast of Haines. The gravelly
and sandy parts of the alluvium underlie the alluvial fan of Powder
River at Baker and the fana of tributary creeks along the west and
north sides of the valley. In places these gravels have sufficient
permeability to yileld large quantities of water to wells. Some wells

have been constructed to tap this ground wate&but 1%t hes not been

videly developed or used.
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In most of the other besiné;) segments of the Powder River the
alluvium 48 too thin or Qog;ted) in the wrong places to provide water
needed for irrigation. In some of these areas,permeable alluvium
occurs in the bottom—lam areas vhich have a sufficient aseigned sur—
face..water right for irrigation, vhereas the nearby bench lands have
neither permeable aquifers nor fmible pumping 1ifts. Aside from a
fewv places, mostly in lava wnits of the sedimentary formations of
Tertiary age/ where some wells have tapped permeable materials for
irrigation water, very few irriration wells are uged in the smaller
valleys of the Powder River basin. ‘

In a3} the Powder River basin the irrisation wells in use include
only 1 or 2 4n the basing above Baker, about & in the Baker Valley, TONN
only 1 at Keating., In all, not %thggﬁ Véc.res is being irrigated by
wvater from wells in the river basin. The gravelly alluvium around the
gouth, west, and northvest sides of the Baker Valley constitutes the

largest unit of permeable material from which large quantities of

ground water may be systematically withdrawn for irrigation.

. Pine Creck Basin

Northeast of the lower part of the Powder River basin, Pine cfaek
drains from the southeast Slone of the Yallowa Mountains, flows through
an alluviated valley vhich centers at-i>1fvay, and drops through a
canyon exit for 20 miles to the tnake River. It %t .ths fartheat down=

Ao the Spate

strean of the Ureson triuu’cariesﬁsouth of the main part of the-Grand

Canyon st the Snske River.
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The bedrock of Pine Creek basin has a low permeabili?;.and the

~ alluvial £i11 of Pine Creek valley is the:only significant body of
even 52?%$§4g§rmeable material. The alluvial fill contains some sand
and gravel layers and in places wgill yield water in quantities suffi-
cient for irrigation. Ground water has been 1little used within or
adjacent to the lands irrigated with water from Pine Creek and its’-

tributaries.






