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ORAJUDO-T,2 InV,H W,",LEY 

Bt,41,11 CMITY. GitOOV 

By F. D. Trauger 

The Baker ;alley is the southern part of a small ovl-s)-,ape intar-

montane .Aructural basin located near tie southeastern edge of the Blue 

Mountains of northeastern Oregon. The Powder River enters and leaves 

the valley through narrow rock gorges. The alluviated basin floor at 

an altitude of about 3,400 feet is bounded by high, &lpine-type mountains 

on the west and by lover hilly ridges on the north, east, and south. 

Creeks descend across alluvial fans from the higher western margin of 

the valley to -,hc :order fiver on the valley floor. 

The valley floor and the contiguous alluvial slopes are formed of 

unconsolidated deposits of Quaternary age having a thickness of more 

than 700 feet in the central part of the valley. The surrounding hfgher 

lands ale formed of consolidated rocks ecpeL, of volcanic flews, tuffs, 

and partly consolidated deposits of Tertiary aRe, and sedimentary, igneous, 

dnd metamorphic roots of late Paleozoic age. The unconsolidated materials 

under)7ing the alluvial slopes are mostly fanglomerates -- composed of 

partly consolidated angular rock fragments imoddad in assorted finer 

materials -- and fine-grained sedimentary deposits having much inter-
and sand 

bedded grav4along the valley floor. 

Unvablished records 
subject to revision 
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The unconsolidated deposits contain a body of ground water, the upper 

surface of which is called the water table. The water table slopes down 

gradient approximately parallel to tile land surface. Variations in the 

general inclination of that vater table indicate that drainage on different 

segments of the alluvial slope is influent and effluent to the ground water 

1104. Yields from wells in the fanglomerate along the rest side of the 

valley are not large, but large yields are obtained from wells on the 

valley floor just north of Baker. Properly constructed test wells have 

not been drilled over much of the northern part of the valley floor. 

The Tertiary rocks of both volcanic and sedimentary origin along 

the margin of the valley east of Baker contain some ground water under 

sufficient pressure to cause wells to flow at the surface, but generally 

those strata are not highly productive. Sore water occurring along 

fault lines in these rocks has all abnormally high temperature. 

The growing season in this area is short and the use of shallow 

water for irrigation may aid materially in securing the naximum returns 

of which the valley is capable. 

Unpublished records 
subject to revision 
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INTRODUCTION 

Details of the Field Work and the Report 

Location and Extent of the Area 

The area considered in this report lies in northeastern Oregon, 

in the northwestern part of Baker County (see pl. 1). The name Baker 

Valley is commonly applied to the southern part of an alluviated, fault 

basin which is an into rmontane valley situated in the southeastern 

part of the highland area known as the Blue Mountain physiographic 

section. / The valley is a roughly rectangular area of approximately 
.M.1101r 

/Fenneman, V. M., Eysiography of Western United States, p. 226, 
Y22EE:11111 Book Co., Inc., 1931. 

120 square miles now devoted largely to stock raising. The main line 

of the Union Pacific Railway, es well as U. S. Highway 30, traverses 

the area. 

Unpublished records 
subject to revision 



Mop cf the State of Oregon showing area covered by this investigation 



Purpose and Scope of the Investigation 

The investigation of the area was made in cooperation with the 

Bureau of Reclamation in conjunction with irrigation and drainage studies 

being made by the Bureau, and as a part of the continuing appraisal of 

the ground-water resources of Oregon in cooperation with the office of 

the State Engineer. The study involved a well canvass during which 

hydrologic information-e.as collected and a brief geologic reconnaissance 

in which data were obtained on the occurrence of ground water. The few 

available well los were obtained from owners and drillers, who also 

furnished other pertinent information concerning wells. Observations on 

water levels were made wherever possible and arrangements were made to 

continue periodic measurements. 

Approximately 100 comprehensive chemical analyses of water from 

representative wells, springs, sloughs, creeks, and rivers were furnished 

by the Bureau of Reclamation. These data were augmented by numerous tests 

of water for hardness and chloride content by field methods during the 

well canvass. 

Altimeter traverses were made to supplement the topography of the 

available maps and a small amount of additional planimetric and topographic 

mapping was accouiplishd from tillbe Ll'averoes. 

Unpublished records 
subject to revision 
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Well-Numbering System 

In 't,is report, each well or spring is designated by a symbol which 

indicates its location according to the official rectangular survey of 

public lands. For example, the symbol 8/39-22G1 refers to a well in 

sec. 22, T. 8 S., R. 39 Via, The letter after the section number refers 

to a 40-acre subdivision of the section according to the following diagram, 

D C B A 

E F G H 

N L K J 

N P Q R 

and the number 1 to the first well visited in that particular 40-acre tract-

The townships are south from the Villamette base line and the ranges are 

east of tne prime meridian. 

AcknOwledgments 

The people contacted during the collection or these data ware helpful 

and their aid is gratefully acknowledged. Particular acknowledgment is due 
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the Soil Conservation Service and tae Bureau of reclamation. Donald Anderson, 

¶ field assistant, and Joseph Meyers, geologist, of the Geological Survey gave 
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trations for this report. 
Unpublished records 
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Climate and ?hysioraphy 

Climate 

The climate of Baker Valley is in general semiarid with moderate 

extremes of temperature. The average annual precipitation at Baker City 

recorded over a 53 year period, is 11.21. inches2 (see pl. 2). The winter 

i'Climatic data compiled-from records of the U. S. teather 3ureau. 

° F.temperature is sometimes as low as -25° F. with a summer maximum of 104 

ii,ost of the precipitation occurs as snowfall during December, January, 

and February. The snow coeimonly melts between falls and does not accumulate 

on the valley floor to any appreciable depth. There is a secondary 1,et 

period In.ay and June (eec pl. 3) which generally is attended by electricaJ 

storms after periods of yarm weather. Such storms occur intermittently 

during the summer but usually do not result in as heavy precipitation as 

those of early spring, nor are they as dependable. It is common for less 

than 0.25 inch of precipitation to fall during each of the months July, 

August, and September. 

In general, the preelAtation is directly proportional to the altitude 

in the Baker re7ion. At 13ker Airport, a,out 3 miles north of and 100 feet 

lower in altitude than the town, the 5-year record, 1944-43, indicates 

consistently less annual precipitation -- in one year nearly 2 inches less --

than that received at Baker. At Hock Creek, sec. 35, T. 7 S., U. 36 E" 

at an altitude of about 4,C.00 feet, the average annual precipitation was 

19.31 inches for the perio 1922-42, whereas at the Columbia Ane in the 

Blue Mountains northeast of Baker, altitude 6,000 feet, the yearly average 

for the period 15'10'4916 ?MS 35.0 inches. 

Unpublished records 
subject to revision 



E 2 

Pr n 

1921 - 45 

Pr r m I t n ,n 1, e rndico es 

re , ,tot ion, o folhn 1, e, a efici nt er 

A 

- - - --------

Period 
d. 

f 

921 - 4 

-25 

5 



 

  

 

 

7 7 

KATE 3 

A 

Period 1911 -16 5 

1 
Columbia mini 
Altitude spoo feet 

-4- • 

I-
Baker City 

illtitude 3,455 eet 

I 

Oct. Nov. Dec. Jon. Feb. ma Apr. May June July Aug. Sept. I 

1 

Period 1922-42 

Rock Creek 2 
Altitude 4,000 feet 

Alitude 3,455 feet 
0 0 

t. Nov Dec. Feb. Mar. Apr May June July Aug. Sept. 

0 tn Period 1890 - 19 40 

c.) 
e c it ude 3,455 . eet 

Oct. Mar. Apr. May June July Sept.Nov. Dec. Jan. Feb. 

Sfeyks- anon at (A) Goi 
(B) Roc Creek , (G) Baker ity , Boleti Cmgrity 

record.r., cover the someomporisons mode wh e 

periods of observotton. 

2 



5 

The average yearly maximum temperature is about 93° F. in the Baker 

Valley. A high of 104° F. was recorded at Baker in July 193h; yet in 

1922 the temperature never exceeded 92° F, The average yearly minimum 

temperature is approximately -8° F. with a law of -25o F. recorded at 

Baker in February 1933, and -263 F. at Baker Airport in January 19h9. In 

1934 and 1942 the minimun temperature was never below 9° F. Humidity is 

believed to be generally low, although no data on humidity are available. 

It may be noted t:Lat extremely low temperatures are characteristic only 

of the coldest winters, and oppressively hot weather airost unknown. 

Records show the growing season in the Baker Valley is relatively 

short. Killing frosts may be expected throughout May, and have been 

recorded as late as June 21; also, they are common in August, which has 

a recorded killing frost as early as the 5th, though in general such 

a frost does not occur earlier than the middle or latter part of that month. 

The average growing season free from killing frosts for the period 1920 to 

1948 is 138 days, from average dates of May 14 to September 29. 

Surface Featires and Drainage 

Baker Valley is a broad, flat-bottomed basin across which the Powder 

River meanders (see pls. h and 5)‘ On the west side the valley is bounded 

by a highland spur known as Elkhorn Ridge which rises abruptly from the 

valley rloor to an altitude of 9,097 feet at hock Creek 7utte. The ridge 

is 
a part of the composite Blue Mountains of north-central and northeastern 

Oregon. On the east, the valle;r adjoins a less prominent upland with more 

gently sculptured terrane. Summits rise to altitudes of 4,000 to 5,000 

feet and there are few dominating peaks. 

Unpublished records 
subject to revision 



Panoramic view of Baker Valley hawing main basin floor and its relation to the valley ides. he vi 
cover pproximatel3 230° and is centered on the northe st. It s taken from the county road in 
the E4 sec. 13, T. 9 S., R. 39 E. 



East of Haines a group of low hills, outliers from the eastern 

upland, bounds the Baker Valley on the north and sepirates it from 

the North Powder Valley with which it is contiguous and genetically 

connected. The Powder River, in its exit from Baker Valley, follows 

westward around this group of outliers whica are known locally as 

the coyote Hills.
• 

South of Baer Valley is another upland, the general surface 

of which appears to be that of a plane, inclined gently, and dissected 

by streams flowing northward. Summit altitudes range from about h,000 

feet on the north to 6,113 at Dooley Mountain 11 miles to the south. 

The Powder Fiver crosses this upland in a narrow gorge carved in 

the resistant rocks, and, in what is apparently an area of less 

resistant; material, has developed a 4-file--long, 1-mile-wide basin 

known locally as Bowen Valley. From 5awen Valley the river passes 

northward through a short narrows into Baker Valley. 



Baker Valley ro.z ree'Gangular with a e_a.:einufa east.west 

dimension of about 14 miles, and a maximum north-south dimension of 11 miles. 

From Baker, '.t an altitude of about 3,4b..6 feet, near.the point where the 

Powder River deboaches into the valley, the floor of the valley slopes 

northward at t` :e rate of about 15 feet per mile. The gradiert is no, 

regular, however, being steeper near the mouth of the canyon, and flattening 

to the north where, at Haines, it attains an altitude of about 3,329 feet. 

The surface of the valley is characteristic of that of a typical mountain 

valley alluviated after water-borne materials heve filled the basin nearly 

to a stage where there is equilibrium between the load and the carrying 

power of the streams. Ir. general, he surace of the ,ralley floor kas 

little relief; however, it is marked by scars of old courses of the Powder 

River. Daldock and Old Settlers loughs are distributaries through rilich 

some o.F' the water from 7ewder River flows during periods of flood runoff 

They are now utilized to distribute excess spriL7 and early-sunaner runoff 

for irrigation. The northeast and north-.central part of the valley floor 

has a low gradient. Here the channels of the Powder River and Baldock 

Slough twist and turn in an intricate maze across what appears to have been 

a lake bed. A.eriel photographs reveal even a Tore complf.cated pattern of 

meanders, cx bcws, -1nri f'.ear=eenri ch.?.nne?.. than ere evIdent on tbe topegrephie 

Map-

T:npublisi-ied records 
subject to revision 



On the west side cC the valley, the coalescent alluvial fans of 

the stronger streams that descend from the high Elkhorn Ridge-Blue 

Mountain upland have built an alluvial slope that extends to the eastern 

side of the valley where it intersects the rock slope or the lesser alluvia3 

slope on that side. The Powder River takes its course along the toe of 

that alluvial slope. The largest fans of the coalesced assemblage are 

those formed by Pine and Goodrich Creeks (see pl. 6), their compound fan 

slopes from an altitude of 4,10) feet to 3,400 feet in 41 miles from its 

debouchment to the axis of the valley floor. hock Creek, in the northwest 

corner of the area, has built a comparable fan outward into the valley to 

intersect the rock slopes of th3 Coyote Hills which foyni the northeastern 

limits of Baker Valley. This fan, together with the Coyote hills, forms 

a lateral constriction of the valley floor through which the Powder River 

has maintained its course. The outward growth of the fan has been suf-

ficiently great to shift the course of the river toward the foot of the 

Coyote Hills. Beyond the Baker Valley, about 2 miles north of Haines, 

the river turns to the east and leaves the Baker Valley-North Powder 

fault trough by way of cp.nyoned gorges and structural lowlands to join 

the Snalte River 40 miles east of Baker. 

Unpublished records 
subject to revision 
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About the south, east, and north margins of Baker Valley are remnants 

of a rock terrace (see pl. 7) which in places is as much as 80 feet above 

the valley floor. The most extensive terraces are those lying on either 

side of the city of Baker, and in the gap between the Coyote hills and 

the eastern upland. Piperl/ has reported a continuation of this terrace 

17 Piper, A. U., around water in Baker Valley, Oreg., U. S. Geol. 
Survey unpublished records, p. 3, /928. 

northward beyond the Coyote Hills, to the tawn of. North Powder, and has 

referred to it as the North Powder terrace. On the east side of Baler 

the terrace forms a prominent flat-topped ridge some 80 feet above the 

general level oC the valicy floor, but on the west the corresponding 

terrace has been more or lass dissected, resulting in a number of even-

c-:ested spurs wtlich overlook the city. A flat area that probably represents 

a southward extenzion cf the same rock-cui, terrace may be seen along both 

the east and west sides of Bowen Valley, south of Baker. 

Unpublished records 
subject to revision 





GEOLOGY 

Ger..eral Distribution and Ap of the Rock3 

The rocks of the Baker Va117y consist of three main types: (1) the 

well-consolidatecl, largely crystalline, igneous, sedimentary, and 

metamorphic rocks of Paleozoic and Mesozoic age; (2) the semiconsolidated 

sedimentary and consolidated igneous rocks of Tertiary age, and (3) the 

unconsolidated deposits of Quaternary r.,ge. The older consolidated and 

semiconsolidatecl rocks of the first two types form the highlands that 

surround, and the bedrock "basement" that underlies, the Baker Valley. 
much of the 

They furnish the rock waste that forms the unconsolidated fill and/soil 

of the valley and they control in detail the stream pattern and slope of 

the basin watersted. 

Descr-.ption of the `took Units 

Pre-Tert_ary Rocks 

The pre-Tertiary rocks of 'tie Bakr Valley area are exposed in the 

uplands and hills that bound the basin. They consist of a variety of 

sedimentary, metamorphic., and igneous rocks, the thickness of which is 

unknown but consiierable. The types of rock present include siliceous 

argillite, limestone, m,:agabbro, greenstone, gabbro, and a variety of 

graliitoid roeki2. dfu of la Le Paleozoic and early Mesozoic age. 

Argillite, tuffaceous argilAte, tuff, conglomerate, limestone, and 

chert that crop out on the Elkhorn Ridge are believed be the oldest 

rocks found in the area. These rocks were named the Elkhorn Ridge 

argillite by Gilluly./ They generally are dark gray to black on the 

-7-arra1i7mes, '- eology and mineral resources of the Baker 

urvey Bull. 37,. pp. 1L-21, 1937.312.til±fl!1221112. Geol. F, 

fresh surfaces, and lighter shades cf gray where weathered.Unpublished records 
subject to revision 
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:uch c).7 the Elkhorn Ridge argillite saws no bedding or schistosity, 

is fine-grained, and displays resistance to weath gy ring characteristic of 

such rocks. According to Gilluly, tuffaceous argillite is more common 

than nontuffaceous argillites,which it resembles closely. Chart also is 

com.on in the formation, and ranges in color from black through red to 

white. Limestone is present but not prewlent, and, where found, has 

gererally been altered tc marble. Fossil remains found in the limestone 

indicate Carboniferous (Pennsylvanian?) age. 

The Clover Creek greenstone has been assigned by to the 

Op. cit., pp. 21-27. 

Permian system on the basis of a limited fossil collection. It crops out 

at both the northern and southern extremities of the Coyote Hills where 

it consists of retawlcanic rock, altered volcanic flows and pyroclastic 

rocks. East o!.* the map area the foraatdon includes some limestonD, 

conglomerate, and cnert. In the Coyote Hills the Clover Creek greenstone 

is largely fine-grained, dense, and in places distinctly schistose. 

Unpublished records 
subject to revision 
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Mesozoic- intrusive ::.ocks of the area have been mapped with the pre-

Tertiary sequence. In tire vicinity of. Baker Valley the most common 

intrusive rock is a medium-grained, equigranular dark-gray biotite TiArtz-

diorite of post-Jurassic (?) age. It crops out on the north flank of 

Elkhorn Ridge, iurgiediate_y adjacent to the valley, to form Hint Mountain 

It is exposed also in tie central part of the Coyote hills, where it has 

been quarried as a build:;_ng and monumerltal stone, and in a road. cut &long 

Oregon State Highway 86. 

Smaller intrusive ::.cks of post-Csrboniferous (?) age crop out in the 

Magpie Peak area east c)* the Coyote Hills and in the low hills about 4 miles 

northeast of Baker. Thay. are possibly of Triassic age and may be in part 

Permian. These intrusive rocks include gabbro, metagaboro, and greenstone, 

The metagabbro exid greenstone are mostly fine-grained, dense, light to dark 

green, and in places distinctly schistose. Serpentine in small amounts is 

associated in places with gaobro ana metagabbro 

Unpublished records 
subject to revision 
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Tertiary Hocks 

The Tertiary rocks overlie the pre-Tertiary rocks and form the surface 

features around the southeast, south, and southwest margins of Baker Valley. 

They consist of partly consolidated sedimentary rocks overlying and in part 

interbedded withrhyoll',ic, andesitic, and basaltic lavas. Some of the 

sedimentary materials are reported to be of lacustrine origin. In the area 

studied the sedimentary deposits are well exposed in the front of the terrace 

about 0.8 mile east of the center of Baker (SE1,SEli sec. 16, T. 9 5., R. ho E. 

where they consist of cross-bedded, poorly sorted, fine and coarse sand with 

some ettingers of fine gravel and clay. The sand is light gray to buff, 

&pending upon the amount of clay contained. The larger grains of sand and 

gravel were derived meetly from argillaceous rocks and only a small part of 

them was derived from granitoid rocks. Although nearly all the material 

in this exposure shoes some rounding. there is enough angularity to suggest 
any 

it has not been transported any great distance or subjected to/prolonged 

wave actior. 

The sedimentary materials at this place have aLl the characteristics 

of a stream deposit and none of tcie usual characteristics of a lake deposit. 

Characteristic lake-type sediments of Tertiary age were not observed, however, 

in the area studied. Valerever outcrops could be observed the deposits 

appeared to be typically fluviatile. 

Unpublished records 
subject to revision 
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The lava rocks closely associated with the Tertiary sedimentary rocks in 

Baker area have been referred tc by Gillulyj as Columbia River basalt on 

/ oilluly, James, op. cis.., p. 62. 

the basis of assemblages of fousil plants found in the associated sediments. 

This assemblage of plant remains has been determined as Miocene in age 

and ta believed to be equivalent to the Latah and Mascall formation: farther 

north and west. The lava rock crops out at the south end of the valley 

west of the town of Baker and along the east side of the valley. At a 

quarry (center, sec. 20, T. 9 R. t) E.) in the city of Baker (see pl, 7) 

the lava rock is well exposed. The flaws here appear to be normal olivine 

basalts, somewhat vesicular but in part dense, On one wall of the quarry 

there is exposed a higny scoriaceous contact between two flows with 

a pillowlike structure in the tapper flaw. On the east side of the 

directly opposite the cuarry-, faulting has raised a block of the bualt 

and exposed a section cf more than 300 feet which forms a prominent scarp 

,osre dense, vesicular, anc scoriaceous phasesabove the city In this ex:-

occur. In many places the basalts show blocky or brick-bat structuxe caused 

by close fracturing anc jointirg. The varied nature of the lava rock can 

be readily observed also alcng the read cuts in the narrows of the Powder 

sec. 29, T. 9 S., R. ho E.). TheseRiver about a mile south of town (SW 41 

rocks are not well exposed along the east side of the valley, being masked 

by soil on the less rugged ter7ain. 

Unpublished records 
subject to revision 



Quaternary Deposits 

Pleistocene and Recent deposits in the Baker Valley area consist of 

gravel beneath older terraces around the valley, older sedimentary deposits 

of the alluvial fans, glacial deposits in the upper canyons of Elkhorn 

Ridga, and the younger sedimen.;ary materials of the valley fill and the 

lower alluvial slopes. Pardee / and Hewett mapped the glacial deposits 

/ Pardee, J.'P., and Hewett, D. F., Geology and mineral resources 
of the Sumpter quadrangle, Oreg,1 Oregon Bur. Mines, Mineral Resources of 
Oregon, vol. 2.2 no. 6, pp. 3-128, 1914 

and ?ipc72 tlistinguished betw3en the older and younger alluvial deposits. 

Piper, It. M., op. cit., pp. 6-7. 

During this investigation the older and younger alluvial deposits were 

mapped. The deposits beneath ;he terraces and the sedimentary materials 

of the alluvial fans, consider-;d here as units of the older alluvium, 

were mapped together as older alluvium. v;ell-log data indicate that the 

deposits of gravel and vand of Recent age commonly extend to a depth of 

about 20 feet but may attain a thickness of nearly 40 feet in some places 

Below that level the oloer alluvial deposits apparently extend several 

hundred feet to the bedrock. ►.here the alitvial deposits are continuous, 

the division between older and younger alluvium is somewhat arbitrary in 

view of the lithologic similarf.ty of the deposits and the supposition that 

deposition over the valley has been continuous during Quaternary time. 

Unpublished records 
subject to revision 

https://similarf.ty
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Pleistocene deposits.- The gravel deposits that mantle the rock 

terraces around the north, east, and south sides of the basin are inferred 

to be older than the bulk of the large alluvial fan deposits on the west 

side of the valley. Inasmuch as the gravel-mantled terraces do not appear 

on the west side of the valley, it is lwjeal to assume that, if they once 

existed, they have been covered or destroyed by the later building of 

the large fans. In the area west of rashington Gulch (cec. 10, T. 9 S., 

R. 39 E.) the terrace is terminated where it would pass beneath the 

surface of the fan and the topographic expression is such as to suggest 

strongly that it has been buried. 

The thin mantle of sedimentary deposits that covers the rock benches 

cn the north, east, and south sides of the valley consists mostly of 

poorly sorted clay, sand, gravel and cobbles. The coarser material is 

largely well--rounded pebbles and cobbles of argillitic rock rith 

-,:trusive rocks.subordtnate amounts of the granitoid and e 
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Locally tte Pleistocene sand and gravel that underlies the terraces 

cut mostly in the Tertiary rocks are somewhat cemented, but in most places 

weakly so. In many places they are colored yellow or reddish orange by 

iron oxide. The thickness of the Pleistocene deposits underlying; those 

terraces probably does not exceed a few tens of feet. Piper / reports an 

Piper, A. y pp. cit., p. 6. 

exposure 20 feet thick in the vicinity of North Powder, just north of the 

area concerned herein. In Bowen Valley, south of Baker, outcrcr 

along the west si-2e of the valley indicate a probable thickness of 20 to 

30 feet. There tae deposits seem to have constituted a valley fill which 

has since been partly roexcavated by the present streams. In the immediate 

vicinity of Baker, the unconsolidated material beneath the terrace 'c; 

generally thin or entirely absent, as it is at the quarry shown in plate 7. 

In places where the grave! cvcr1L, 3 the older Tertiary gravel (described 

above) it is difficult to distinguish between the two. Such a place is 

the area about the mouth of VAshine,on Gulcl. (sec. 10, 'r. 9 S., R. 39 i.) 

where the terrace has not been obliterated by developuent of alluvial fans. 

The terrace deposits are included with the older alluvium 

on the geologic map (p1,, 5, and are assigned to the Pleistocene, although 

they ray be older in part. Inasmuch as the major grcwtu of the alluvial 

fans probably was during Pleistocene and Recent time, the deposits beneath 

the terraces probably sere deposited in early Pleistocene or possibly 

late Pliocene timP before being raised in the last crustal movement. 
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The poorly sorted clay, sand; grave], cobbles, and coarser material 

brought down by streams from the Elkhorn Ridge make up the extensive alluvial 

fans on the west side of Baker Valley. These deposits contain large cobbles 

and boulders on the upper parts of the fans, as on Pine Creek fan, along 

the east-west road through sec. 30, T. 8 S., R. 39 E., where granitic 

boulders are now scattered over the surface. The fresh surfaces of the 

boulders indicate recent transportation and deposition. It is evident that 

in places the fans are still growing, but in other places erosion has 

removed some of the older alluvial materials. In sec. 7, T. 7 S., R. 39 E., 

Willow Creek has been pushed southward by the expanding Rock Creek fan and 

is cutting laterally into older deposits. The material exposed in the 20-

to 30-foot bluff is mostly fine-grained, consisting of silt, clay, and fine 

to medium sauds largely of granitic origin, derived apparently from the 

slopes of Hunt Mountain. Locally the beds are weakly cemented. At the 

mouth of Salmon Creek a section of the older fan material is well exposed 

(see pl. 8) in the abandoned workings of the historic Nelson gold placer. 

These workings were visited ana described by Lindgrenj 

/ Lindgren, Waldemar, The gold belt of the Blue Uountains of Oregon: 
U. S.-beol. Survey 22d Ann. Rept., pt. 2, pp. 652-653, 1901. 

reported/7 
at the time they were in operation. Placer mining/exposed the depo sits to 

a depth of approximately 200 feet without encountering bedrock. Two units, 

an upper blue gravel 10 to 20 feet thick and a lower brown gravel (depth 

unknown) were described by Lindgren, who thought that the upper probably 

was deposited during the period of glaciation of the upper canyons, and 

that the lower was deposited earlier. The following section, from top to 

bottom, was measured at the southeast wall of the placer pit. 
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Thickness Depth 
(feet) (feet) 

Topsoil, brown, and sandy loam with thin 
streaks of fine to medium gravel 2 2 

Clay loam, light-reddish, poorly stratified, 
sandy; little coarse material 4 6 

Clay, light-tan, compact; contains 
sharply angular rock . . . . . 3 9 

Alluvial fan debris, yellov, to reddish, 
poorly sorted; ccntains rounded to sub-
angular boulders and coitles or argil-
lite and greenstcne; haE; much fine 
material (clay and silt, farming a tight 
matrix; all badly decayed with cobbles 
breaking apart ir the hz.nd. Some basaltic 
and granitic material; local thin coarse 
sand stringers show strAification and 
in place3 include carbonaceous material . . . 30-50 •59 

The :ower 20 feet of the placer-pit wall is covered with talus at this 

ic-:;.ition but outcrops in nearby stream channels indicate that the fan 

dearis continues dcwnward. Lir:Ogren" states that a, shaft was sunk 

ILindgren, Waldemar, op. cit,, p. 653• 

in the fan material at the bottom of the placer to a depth of 90 fee:, 

'ili-c,;10ut encountering bedrock. The shaft measured 115 feet in depth 

when visited in ly491 and material in the old pile of debris indicates 

that the last material removed from the shaft was the type commonly 

found in tne gravel-clay fan deposit. The shaft is now full of water. 
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iihen the placer wa3 visited by Grant and Cady / tle upper unit -,%as 

/ (rant, U. S., a 0, H., Preliminary report on the general 
and economic geology of the Baker district of eastern Oregon: Oregon 
Bur. Mines, Mineral Res)urces of Oregon, vol. 1, no. 6, pp. 12Y-161, 1914, 

reported overlain by a gray to -ritite deposit of volcanic ash of Recent age 

covered by topsoil and Jegetation. Although ash covers much of the upper 

part of the fan in the 'rtcinity of the placer, it is overlain at one place 

by 3 to Z feet of coars boulde.7 material which includes rol:nded to sub-

angular masses of argil Lte and greenstone as much as 3 feet in diameter 

in a matrix of clay, siLt, sand, and gravel. Some material cf grani-Ac 

origin also is included. 

The older, lower ulit exposed in the placer pit walls is 

characteristically more deeply Stained by iron oxide and more decayed. 

A similar staining was loted in some of the jravel at pits or:ened at 

:,a1 was less decomposed.a lower level or the fa s, but the rock mater-

The gravel in these pit ; probabL,7 is equivalent i- age to the upper unit 

in the placer-pit wall. 

The alluvial fan dlposits wcome progressively finer and better 

sorted away Iron. the mo intain front. At a gravel pit (N6,1S4 sec. 17, 

week fan (see pl. 9) the following sectionT. E 3-, R. 39 1.) on t, Pinc. ' 

is exposed fron the top dawn: 
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Thickness Depth 
(feet) (feet) 

Gravel, gray, medium, rounded to subrounded, 
undecomloosed, with coarse sand; mostly 
argillitic material; considerable silt 
and clay in the matrix 0.5 0.5 

Lcam, buff, sandy, clayey; contains small 
argillitic pebbles near the base 3.00 3.5 

Grave =, blue-gray. coarse, containing rounded 
to nuba4ga:ar cobbles as much as 6 inches 
in diameter, consisting largely of argillite 
with some granitic rock and a very little 
basaltic material; rudely stratified; has 
little or no iron staining or decay of 
material; sand, silt, and clay matrix

clay, reddisL, silty, sandy-, with feu anal:. 
5,0 8.5 

pebbles scattered throughout and ilitor-
finFering with cobble bads; sligA:y 
cemented . . . . . 8.0 16.5 

Othpr gravEl pits (see ol. 5) contain sinilar deposits although the 

sequence of strata difftrs in each pit. A 12-foot section of crudely 

stratifi:A 'r-trd and grail]. exposed in a pit (nElsril sec. 10, T. 9 S., R. 

0 E.; la4r the nortlast corner of Faker is covered by 1 to 2 feet 

of sandy soil. The graTel is round to Elibround, is unweathered, and 

includes cobbles as muc i as 5 i%ches in diameter, 1-to 3-inch pebbles 

being the most common. The cobbles anti pebbls are coalosed of argillit's, 

Tnetavolcanic rocks, and rhyolitic and basaltic volcanic roc :9e. Feu 

granitic rocks were not 3d. Sand comprises the matrix of the gravelly 

material. It is coarse and corylsts largely of sharply angular grains of 

arpillite, metavolcanic rocks, and some quart:- There is less clay, 

silt, an sand in this dftposit ;han in those examined higher on the -

alluvLal fan where the gravels generally are "dirty." A similar deposit 

northeast corner of sec. 21 T. 8 S.°f gravel is being quan'ied 'in 

11- 40 E. where the soil cover is but a few inches thick. The scattered 
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distribution of quarried deposits of gravel on the floor of the -valley 

and the available well-log information indicate that coarser material 

was d.eposited over mo-t of the valley prior to the deposition of the 

present .shin_ corer of silt and clay. The ooarse ma aerial, although 

mapped in most places with the older alluviur n assigned ',;() the 

Pleistocene, may be, it 'part, of Recent age. 

Unpubltshed records 
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Glacial deposits. mostly in the form of valley trains, occur in the 

upper canyons of Marble, Mill, aoodrich, and Pine :reeks. Similer deposits 

are found in Rock Creek Canyon but at a much laws-r altilAc.e indicating 

larger, more active glaciation there than in the canyons south of the 

Rock Creek area. The glacial materials in ell the canyons are unsorted 

masses or clay, sand, gravel, and boulders such as are normally left by 

the nelting away of mountain valley gl;-..ciers. The material is undecomposed 

and is currently being reworked and sp.ead over the surfaces of the alluvial 

fans by the streams. The maximum thickness of the glacial drift deposits 

be treat -- probably not over 100 feet,in the canyons does not appear 

except, perhaps  in Roof( Creek Canyon. There the canyon floor is wine and. 

has local humaocky areas underlain by glacial debris that may be consider-

ably more than 100 feet .;lick. Coarse natesials ccatained in the glacial 

drift in itoc 8reek Canyon are largely granitic, wheras in Pine Creek 

Canyon they are mostly argillitic. 
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Recent dencits.- Recent deposits of the Baker Valley consist of 

the seciimpnts distributed over the flood plain of the Powder River and the 

sheet-iYash alluvium of the hill slopes. The postglacial (Recent) age of 

these deposits is indicated by the following: According to Mr. Grant 

Lindsay of the Soil Conservation Service, Baker, a sample identified by 

the writer as fine, well-sorted, clean• white volcanic ash was obtained 

from 6-inch to 12-inch layers at a depth of a few feet. These ash layers 

are known to occur beneath the surface adjacent to Baldock Slough, along 

the north end of the valley, and also in the Powder River overflow area 

through secs. 17 and 20, T. 3 s., R. 10 Er, It is quite likely this material 

is related to the ash deposits covering the coarse fan material at 

the mouth of Salmon Creek. Gilluly) reported such an ash bed to be 

I Jamc;i77)157at., ID. 66. 

Postglacial inasmuch as it is known to overlie glacial deposits in the 

high parts of Elkhorn Ridge° In tne area of Baldock Slough the ash has 

been covered by the fine-grained flood-plain material lice that still 

being deposited at the north end of Baker Valley during periods of 

overflow. 

The character of the Recent materials ranges greatly within short 

distances, but near the surface it follows a general plan and, when facts 

are knoffn, may be found to have a general system at greater depths also. 

At the debouchment of the Powder River at Baker, the Recent sediments 

consist largely of pebbles, cobbles, and subangular fragments of argillite 
and granitic rocks in a matrix of medium to coarse quartzitic sand and fine 
_gravely Materials in the upper part are progressively finer-grained north-
ward in the galley, although thera is coarse gravel of probable Recent age 

CPosed in a quarry nearly 7 miles north of Baker. The few available well !cords indicate th t the near-surface material in the northern part of 
the valley is largely silt and clay. 
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In the absence of drilling records or other data on the formations 

beneath the important agricultural lands of the valley floor, the infor-

mation available must come from geological interpretations of the probable 

distribution of coarse and fine sediments of the valley fill. In a fault 

trough such as the Baker Valley, it is lorrsical to expect that the drainage 

uas interrupted and a lake existed until the valley was largely filled. 

It is also to be expected tilat,in the absence of data to the contrary,. 

the stream-borne lake fill near tree debouch of the Powder River just east 

and northeast of Baker mould be coarse and gravelly. Inasmuch as later 

stream deposits there are also coarse, wells drilled in that vicinity 

should encounter much coarse mlterial above Bedrock. Similar materiale 

such as coarse shore-line or talus deposits would be less abundant but 44::.ght 

be found at depth along the perimeter of the valley. 

North of the area of coarse de posits near Baker, the lower part of the 

alluvial fill may be largely fine lake-oed materials (clay and silt) and 

the upper part, which was laid down after the river became a through stream, 

May be composed or clay and silt containing isolated tongues or snakelike 

trains of gravel and sand marking old river tracts across the fill. 

Thus, test wells in the largely unexplored central and northern parts 

°f Ancounter an ”-Ter zcne !r. which layorc ofvallPy north of Raker 

sand aLd gravel are interspersed and a deeper gone composed largely of fine, 

r104-meter-yielding materials. 
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The small streams thnt descend from tIte eastern up:te.nc )E.ve carries 

material down and depos:A.ed it along margin of tle -JaLle:r. These 

marginal sediments are finer thEn those of t'le fans on tho uest side of the 

valley but are coarse enough to be distinguishable from the clay and silt. 

of the river flood plain. Lowry thereis coarse materi: along that eastern 

slope, as at the mouth of the canyons. In general there is a greater 

thickness of fine soil materials covering the east side of the valley than 

is found over the alluvial fans of the west side. There is lit61e evidence 

of an interruption of dep.ositior between Ple5tocene and Fececlt time and 

the distinction of the base of t.oe Recent materials is largely arbitrary in 

the area of the valley floor. Interpretaton of well-log :ata ;see table 3) 

indicates that Recent deposits are not i;lick around tl,e mErgin of the valley, 

genera4y less than 25 feet; lowever, they may be consiclerably thicker 

1 near the center. 

Structure of the rocks 

qeneral btructum 

The present structure of the Baker Valley s domina-6ed by major 

block faulting sf.milar to that commonly mown as the 3asin and Range type. 

Intense folding and later mild warping (lee 'pls. 5 and 10 /0 is expressed 

in - •the topograp#y of the area. :loth the east and west sides of Baker 

Valley are bc:anded by faillts which striko in a north:wsterly direction. 

the down-dropped block between these faults has been partly filled by 

zlaterial eroded from the folded and upfaulted blocks on the east, west 

Irid south. 
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:Folding 

The Paleozoic and Mesozoic rocks exposed in the Elkhorn Ridge have 

been subjected to strong compressional forces which have caused them to be 

intricately folded and sheared. The older rocks were undoubtedly folded 

and faulted prior to the Basin and Range faulting that outlines the Baker_ 
in 

Valley. Pardee] reports findingAthe glacial cirques of Pine and Goodrith 

Pardee, iswett, D. F.J, op. cit., pp. 33-35. _------77.1'.3 ardll 

Creeks tightly compressed folds and pseudo-conglomerates formed by shearing, 

and Gilluly2 suggests that the intense compression was attended by over-

2Gilluly, James,op. cit., p. 69. 

thrusting. Di)s are generally steep and the general structure outlined on 

Elkhorn Ridge is that of an eastward-plunging anticline *doh dies out just 

south of Baker. 

The upland area east of Baker Valley is a gently inclined block (see 

Pl. 10) with dips to the east at an average inclination of about 7°. It 

forms the west limb of the lower Powder River syncline (east of area mapped) 

and is separated fro Baker Valley by the afore-mentioned east-side fault. 

The Lone ;Ine Mountain-Wirtue Hills uplFnd southeast of Baker is also 

That structure is split-,r1 anticlinal structure which trends northwest. 

faulting parallel to the tram, of the folLin;::, and broken by transverse 

faulting at thn northern limit of the fold ,where it ends against the Baker 

7alley. 
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Though Baker Valley is a structural depression bounded by faults, it 

is entirely possible the si.imary structure may be a downrtarp, as suggested 

by accentuated by faulting. 

Calluly, James, op.cit., p. %-

South of Baker a synclinal trough, also accentuated by faulting, is 

occupied by Sutton Creek. The trough parallels the Lone Pine Mountain-

Virtue Hills anticline to the northeast, and its south limb rises with 

a gentle dip to become the north limb of the large Dooley :Aountain 

cline; a major easteeest structure lying just south of the area mapped. 

Faulting 

The major faults that bound the valley are nearly parallel to 

the trend of the folds. The fault that separates the valley from the 

upland to the east (see pl. 10) is not easily visible on the surface and 

t be inferred along much of the wargin of the valley. The rectilinear 

Pattern of the low fault escarpment, however, is distinctive (see p1. 5), 

Aerial photographs indicate its trend reasonable well and in secs. l, 2, 

3, an6 12, T. 8 S., R. 40 S,, a complex systeri of sliver blocks and cross 

faults is shown clearly. The south end of the valley also is bounded by 

faults that are expreesed more poeiti valy in the topography than those 

The thermal spring and warm-water wellsalong the east side of the valley. 

east of the town of Baker occur along these fault zones. 
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In some cases the fault displacement occurs along several parallel 

or overlapping lines of failure. Immediately west of Baker a double fault 

bounds a thin, elongate splinterlike block -- the low hill along the lower 

slope of the Elkhorn Ridge (see pl. 5). The hill spurs are faceted and 

there is a line o springs along the eastern fault for a distance of a mile 

or more. The western fault continues to toe north and is exposed in the 

Nelson placer at the mouth of (;;almon Creek. The fault has a visible throw 

of not less than 100 feet on a single plane, and an inferred throw of at 

least 215 feet, as indicated by reports on old mines. The fault dips 

eastward at an angle of about .:00 -- a normal fault witnessing the tensional 

forces that prevailed waen the Baker Valley was dawndropped. A brecciated 

zone (see pl. 11) having a width of several hundred feet was examined at 

.d quartz are includedthe face of the placer at. There veins of aplite a, 

in highly brecciated material -- indicating at least two periods of 

opening and movement along this western boundary fault. No displacement 

of the alluvial fan material wv,s discerned. The steepness of the mountain 

front and faceted hill spurs indicates that the fault is relatively young. 

The trace of this western boundary fault is obscured farther north but it 

le reasonably certain that the western margin of the valley is bounded by 

fault lines that now largely are buried beneath alluvial debris. 
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Recent displacement in the valley area is indicated by the dislocation 

of segments of the North Powder terrace as described by Piper..., Indication 

Piper, A. M., Ground water in Baker Valley, Oreg.: U. S. Geol. 

--------V------Lthlished=dSLy. 8, 1928.Survllr )t ----

of faulting of Recent deposits was observed in secs. 10 and 11, T. 9 S., 

R. 39 E., near the mouth of Washington Gulch where a relatively abrupt 

terrace front crosses old alluvial deposits. 

Inasmuch as the consolidated rocks about Baker Valley were considerably 

deformed 107 structural movements older than those that depressed the valley 

block, it is assumed that the bedrock beneath tie valley fLll is at least 

mildly folded and faulted. The rock base is probably irre4u1arpowing to 

bedrock could be exp3cted to differhasty burial; hence, the depth to 

from place to place. 

Structural features -.n consolidated rock,such as incLnation of beds 

and faults, are known to have an appreciable control over .he ground-water 

`kwement. Similarly, the thickness of alluvium beneath the floor of the 

valley is determined in part by the configuration of the tuiderlying bed-

of treat configuration may be desirable inrock; hence., the determination 

Planning the most advantageous development of vound water from the 

valley itself. 
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HYDROLOGY 

General Occurrence of Ground V.ater 

In the Baker Valley unconfined ground water is found at shallow 

depths in the unconsolidated valley fill and alluvial depoeits. Confined 

water is encountered in limited a:cunts in the deeper zone3 of the valley 

fill and in tree consolidated bedrock. 

Ground Water in the Consolidated Bedrock 

The known occurrence of groundwater in the consolidaed bedrock is 

limited and only small quantities of water are recovered f-om these beds 

at present. Nowever, the bedrock may prove to be an impor- Ant source of 

ground water because of its stricture and lithology. 7ertiLry 

volcanic rocks where observed around the Baker Valley contitin porous 

(Dries which should be highly productive where saturated wi-,h water. Even 

the denser basaltic phases of tie volcanic rocks may be considered as 

Potential sources of water becalsP of their productivity e_sewhere in 

re4on. The volcanic rocks exposed in the quarry (p1. 7) at the south 

side of Baker and in the canyon walls of the Powder River sec. 29, T. 9 3., 

R. 4o E.), appear to be sufficiently per: eable to yield wat(1. readily. 
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Two-wells (9/L0-15G1 and -o2) east of Baker were drilled to a depth 

of 7)40 feet. No logs of the wells are available but according to Mr. 

L. H. Williams, who cleaned out and deepened the wells, they are producing 

from basalt which is presumed to be J Tertiary age. Both wells encoun-

tered water under pressure and the combined pumping yield of the two wells 

is reported to be approximately 3,700 gallons per minute. Another well 

(9/)40..28D1), having a depth of 578 feet, yields approximateLy 1,050 gallons 

Per minute. The log of this well (see table 3) indicates .7,hat the Tertiary 

volcanic rocks were encountered at a depth of 36 feet. A 4-inch well 

(10/4C-17D1) drilled for a school suW.y at the south end )1-• Bowen Valley 

was reported by the driller to ha-re encountered basalt at a depth of 26 

feet. This well was drilled 426 feat deep and flows at the surface at en 

E-Eltimated rate of 2 gallons per minute. Another flowing well (9/39-12Y2) 

oft_ 
-.Lst of Baker, was drilled on a hillside on the upthrown s:.de of a fault, 

2hls well is reported to be 285 feet deep and, although no log is avail.-

~01e, it is presurced to be drilled in the Tertiary volcanic rocks that 

' 

Tertiary rocks are not known to have been encountered in wells in 

tle main alluviated part of the Baker Valley, although sevEral deep wells 

Illve teen drilled close to tree margin of the valley. At we place a 40C-

well (9/3(J-llfri ) drilled with4 n 300 feet of the hills de did not 

r 0rstitute the upfaulted hill mash. 

'°un.y2r br!drock. Well 8/).t0-20R11 located in the central part of the 

'aller, was reportedly drilled to a depth of 750 feet entirely in uncon-

lidated material. 

Unpublished records 
subject to revision 



33 

Because of tne difference in temperature of water from wells 9/40-1501 

and -G2 (780 F.) and well 9/40-28D1 (58° F.), it has been suggested that 

the wells are producing from separate aquifers;- however, the nearness of the 

Wells to zones of recent faulting may be responsible for their higher water 

temperature. A more complete study would be necessary to determine 

Whether or not the wells cbtain water from different water-bearing for-

mations. 

At the northern margin of the valley, on the slopes from the highlands, 

several wells (7/39-25A1, 7/40-20C11 and 8/39-1H1) probably penetrate 

altered volcanic rocks of are Tertiary age. The yield of these wells 

is unknown but believed to be adequate only for domestic and stock use. 

7wo other wells (7/39-2802 and -2804) penetrate the pre-Tertiary diorite 

constituting the Coyote Hills. 
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Ground ter in the Unconsolidated Deposits 

The major pp.rt or the ground water now utilized in Baker Valley 

is withdrawn from the unconsolidated sediments of Pleistocene and Recent 

age. These sediments are in part porous and in most places they are 

saturated with water to within a few feet of the ground surface. This 

water is unconfined, occurring under water-table conditions. 

The upper surface of this ground water (the water table) by its 

continuity ane, unifcrmity cr slope shows that beneath the valley floor, 

and possibly also the alluvial side slopes, all the water in the uncon-

solidated material belongs to one ground water body. This water table 

follows, in a general and smoother manner, the surface topography. 

The deposits tLat mantle the older terraces on the margins or the 

vatley have not, been developed extensively for water at any place in 

the valley. Those deposits are generally thin and are on higher ground; 

hence, ground water would be expected to drain out and not to accumulate 

there in large quantities. In secs. 1 and 2, T. 9 S., R. 40 E., some 

dug wells in the gravel furnish.adequate water for domestic uses but none 

has been developed for irrigation. One well (9/40-202, pl. 12), in a 

j-strict where the deposits are thicker, is drilled to a depth of 148 feet 

with a drat down of 17 feet yields 120 gallons per minute from a fine 

aand reported by the owner to occur at a depth or 133 to 1113 feet. 

The 
well probably is producing from the older alluvium. 
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In the older alluviu17 of the slopes along thc: vest side of the valley 

the coarser material is mixed with clay and silt (see pls. 8 and 9) and 

the porosity is relatively low. Although water may be obtained in wells 

at shallow depths nearly any place on the alluvial fans, the yield of most 

of these wells is small. Owners report that the water level in wells on 

the fans remains fairly ccnstant and that most wells yield adequate supplies 

for domestic and stock use. Many shallow wells dug 40 to 50 years ago are 

still in use and reportedly have never failed. All dry wells found could 

be attributed to constructional failure which perAtted filling of the well 

by saA and earth to above the normal ground-water table. 

Bads c)f relatively clean sand and gravel are the principal water-

Producing zones in the better sells on the alluvial fans. The irregular 

stratification of these water-bearing 1,:sds and the general discontinuity 

of bedding structure of alluvial fansj are such as to make difficult the 

Lcu':; co.‘// See Taman77777:-E61707:ITE, :kd4-.:;79, 
Zor a detailed description of the general structure and water:-

e rf) -1:1g properties of alluvial cones.. 

cielia3ation of tfi, _:::01nraaad water-bearing zones. The ultimate location 

c't favorable water-bearinu strata in the alluvial cones will be facilitated 

bY the faithful recording of the materials penetrated in future well con-

struction and other types of subsurface exploration in that area. 

of water levels in wells on the Pine Creek-Goodrich CreekUeasurements 

alluvial fan indicate that some areas of the fan have a water table at 

l'clIghlY uniform depths below the land surface. In the wells on the higher 

sec. 23 and the west half of sec. 21k,
Pc'rt of the fan, in tie east half or 

c water levels range from 10 to 25 feet below
T. 8 3., R. 33 E., the stat4 

Ild surface. on the intermediate levels of the fan, in a belt extendinggr°%, 

fro- _ T, 9 S., R. 39 E0, the depth toe s. 8 S. R. 33 E., to sec. 1., wa#7 c- 211,-ir 
t! in wells from 1 to 10 feet, and on the lower slopes, from sec. 7, T. 3 

, the depth ranges between 15 and
bv J,9 E., to sic. 33, T. 3 S., R. 3y E .. 

feet. 
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The occurrence of water on the lower slopes at greater depths than on 

the intermediate slopes is the reverse of what is normally found in alluvial 

fans. Ground water generally may be expected to rise toward the surface on 

the lower slopes of f'ans where in many cases it discharges as springs. Two 

possible explanations for this belt of unusually low static ground-water 

level are: (1) more permEaole sediments along the lover slopes of the fan 

than, along the intermediate slopes, permitting more rapid movement of water 

on the lower slopes, hence a draining away and lowering of the water table; 

(2) a fault or other ground-water barrier traversing the fan might cut off 

Percolation from the upper part of the slope and result in lowered water 

levels on the toe of the fan. 

The sharp change in water-table gradient may coincide with fault zones 

that trend in that directon from the hill just west of Baker. The fault 

barrier, in part, ,?lay extend ub into the unconsolidated materials and be 

Primarily responsi'ele for the difference in the depth of ground water 

observed between adjacent areas on tho ?inc Creek.eGoodrich Creek fan. 

'40vement on these faults has been comparatively recent, and if those faults 

do continue across the fan, the older fan deposits must have been faulted. 

The unconsoliiat:ed deposits of the valley plain are the principal 

30urce of ground water in the valley. The most productive strata are mainly 

e which, in tais study, are considered to oe Recent.tIlose near thi surfac 

;13 the sediments ranve from fine silt and clay to coarse sand and gravel, 

the Yield of wells differ3 also from area to area, the better wells being 

these located in areas underlain by greater thicknesses of coarse sand and 

g!vel. The beds of sand and gravel underlying the valley plain are betterf 

t ssified and contain less fine material than those constituting the alluvial-

4;:: deposits on the west side. They therefore have a greater permeability 

tt̀ 2 yield greater volumes oi? water. Dug and drilled wells developed for 
rigation in the younper alluvium have obtained comparatively large yields 

I. water at relatively swallow depths. 

Unpublished records 
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Although coarse gravels lie close to the surface throughout much of 

the vallezr, only near the apex of the Powder River alluvial fan north of 

Faker has the productivity of wells in the gravels been found to be great. 

the central and northern parts cf the valley the ground water in the 

Younger alluvium has beea developed only for domestic and stock purposes. 

the alluvium there is sufficiently permeable near the surface that most 

Five-point wells penetrating to a depth of 20-25 feet provide 500 to 

4-3000 gallons of water per day. According to most owners, beds of sand 

and gravel are encountered at that depth. 

Only one deep well (8/40-20R1) has been drilled in the central 

and northern parts of the valley. Reports on the drilling and testing 

Of that well are not adequate. Properly constructed and finished 

EocPloratory wells are needed to evaluate the ground-water possibilities 

°f that section. 

Unpublished records 
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The water table tr. the central and northern parts of the valley plain 

is close to the surface throughout the year, and during late spring much 

land is waterlogged by high ground-water levels and by stream flooding. 

Observation of water levels in wells 8/40-19D1 and 8/40-23A1 in the central 

and east-central parts of the valley indicates that the water table 

seldom drops to a depth of 6 feet from the surface during the drier part 

of the year (August and September). The water table on the west-central 

side of the valley near the toe of the Pine Creek alluvial fan generally 

ZS somewhat deeper; however, the water level in well 3/39-22F1 near 

the toe of the fan did not decline below a depth of 10 feet during 

the period 1935-1949. The water-level fluctuations in the valley 

alluvium show a normal variation in response to seasonal precipitation 

and stream runoff. 

There is much water available in the Recent sediments for irrigation, 

but careful drilling and special well-finishing techniques will be 

4ceesary to develop wells of high yield in some areas where finer 

material is more prevalent, suca as in the central and northern parts 

°I' the valley floor. The best 2roducing wells generally can be obtained 

()41.7 by adequate test drilling, expert well finishing, ani proper 

e4.0pment on the basis of accurate well logs. 

Unpublished records 
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Use of the Ground Water 

Present J;Dvelopment 

Until recent years the development of ground water in Baker Valley 

was restricted to domestei.c and stock use, with the exception of a few 

deep irrigation wells drilled many years ago. Most domestic wells are 

shallow, dug or driven wells having small yields. The small-diameter. 

driven wells generally yield enough water to irrigate only lawns and 

gardens. Drilled domestic wells are more caunon on the west side of the 

valley on the lower alluvial slopes where the water tale is deeper and 

in general the wel=.s are Lore adeleate, dependable, and sanitary than 

either the dug or Criven eells. Stock wells in the valley are used 

generally ror emergency eeriods durinq late summer when supplies of 

surface water • 

Irrigation 

The drilling of wells for irrigation evidently was begull about 

1906 when two dee) wells w9re put down for the Balfour,Guthriee„ TeLmited on 

w4 at is known as the 3unnvslope traet. These wells (9/40-15G1 and -1512) 

4re within 200 feet of er I other. They are reported to have been enlarged 

and deepened about 1948, and. both are said to be 740 feet deep. Well 

9/40-15G1 is reported to ej.ald 2,200 gallons per minute with 16 feat of 

11"awdown; well -15G2 is reoorted to yield 1,500 gallons per vd.nute. In 

the early days the wells were pumped icith centrifugal pumps powered IT 

314141r: or gasoline engines, and the cost of operation is said to have 

The eells are now in process of being puteZeeeded the benefit 6eriA-ed-
to 

use in the radevoleement of that trect. In recent years several 

flow dug and drilled irrigation wells have been constructed in sec. 7, 

1", 
7 S., R. 4° E. (see table 1) by Llr. Clyde Ward,w

.ho now operates seven 

Unpublished records 
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wells during the pumping season (July and August) when surface water is 

not available. The total capacity of the seven wells is estimated to be 

4,200 gallons per minute and the pumps run continuously for the 2-month 

period. Mr. V.ard estimates that he pumps about 1,150 acre-feet of water 

to irrigate approximately 1,200 acres during this 2-month period, and that 

an equal amount of surface water is applied during the late spring and 

early summer, prior to the pumping period. This would indicate a total 

water usage of 2,350 acre-feet on 1,200 acres, or about 2 acre-feet per 

acre, probably a minimum for good crops in a normal year. A former 

attempt to farm on the Suntlyslope tract, using about li acre-feet per acre 

of water for irrigation, was not successful, according to Mr. Ward. 

Other deep wells have been drilled for irrigation, with varying 

degrees of success, but only one (9/40-1601) has been used for irrigation, 

This well was drilled in 1929 to a depth of 530 feet and, according to 

laviLE.,2 it flowed at a rate of 80 gallons per minute at a height of 1.5 

rt: Irrigation and drainage study,.1r 6 
8Baker-Vail Isl 11.1Valley, Baker County, Ureg.: Dept. of Soils,.Oregon Agr. P4er. 

U. S. Dept. Agr., Div. Agr. Eng., typescmpt report, March 1929. 

teat above land surface; its static water level was 5.5 feet above land 

tkrface. The well was test pumped at a rate of about 900 gallons per 

feet. The flow is reported to have continued44-nute with a drawdown to 45 

M'out'h the winter of 1929-1930 and the water was used to irrigate some 

4° acres of land in the summer of 1930. The heavy pumping of that well is 

r'ePorted to have affected the flow of Sam-0 Spring and the water levels in 

the adjacent wells. The wan has not been pumped heavily for several years 

atm- is now used only intermittently for irrigation. The water has a 

te„ F., which indicates that the well may tap an aquifer114:Yerattuwe of 76° 
t4:Ing the same source of heat as do ',yells 9/40-1501 and -1502, a mile to 

- east. 
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Irrigation on a small scale front dug wells on several other ranches 

in the valley generally is found to be practical. Well 3/39-25E1, dug to 

a depth of about 15 feet, has a water level only 3.22 feet below the surface 

when bein pumped continuously at a rate of 400 gallons per minute. Accord-

ing to the owners, water-bearing stratum is gravel and sand. The water 

level declines somewhat in the late sunaer. ThLs well is typical of the 

dug wells that are used for irrigation, although possibly the average depth 

is nearer 22 feet and the static water level nearer 15 feet below land 

surface. A late-summer decline in water levels was measured in several 

wells (see pls. 13 and 14) and was reported by a majority of the owners 

Using wells for irrLgation. These late-summer declines of water level in 

Shallow dug and drilled veils are to be expected in an area such as the 

southern part of Baker Valley where the coarseness of the materials making 

-11P tho aquifers and thP steenness of the land-surface slope are coaducive 

Ito free movement of grounc water. Such annual fluctuations do not neces 

1:- . supply, nor do theyrepresent overdraft from the ground-icater 

indicate that ground-water supplicls are inadequate to support extensive 

additional development for irrigation, 

:Industrial Supply 

in 
The only large development v. 5* ‘..., 4.‘,1,..41 INCA W.041. a.va 4.44,A4404.#44.a.s. 

the Baker Valley is that of the California Pacific Power Co. The company 

(9/40-26D1) and obtained a yield reportedFilled a 15-inch 578-foot well 
about 107 feet. The water18 1,050 gallons per minute vitt}i a drawdawn 

a toonerature of 53° F. and is used for cooling at the cJmpany's 

team-generating plant. 
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Quantities of Ground 'later Used 

durir the investigation, 
Of the 340 wells visited/ 88 are used solely for household purposes, 

for both domestic and stock, and 70 for stock alone; WA wells furnish 

crater primarily for irrigation, L for public supply. and 7 for miscel-

laneous purposes; t8 are not in use. 

The use of water by the small rural population is not great and the 

Volume of water withdrawn from wells for domestic and stock use may be 

roughly estimated as follows: If domestic wells pump 400 gallons per day, 

stock wells pump 100 gallons per clay (average well supplies about 5 head 

of stock), and wells supplying water for both stock and domestic use 

Pump 600 gallons per day, then annual withdrawal of ground water by these 

wells would be about 80 acre-feet. 

Data obtained from the owners of 35 of the 44 irrigation wells 

''isited during the investigation indicate that approximately 3,ho0 

acre-feet of Around water is pumped during a normal year. The power-

%21pany well is estimated to withdraw about 830 acre-feet annually on 

the basis of an average daily operating period of 12 hours. These 

estimates added to ths.t given above for domestic and stock use indicate 

4 total punpage of ground water in Baker Valley of about 4,310 acre-feet. 
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Possibilities of and Probable Effect of Increased 

•Development of GroUnd '6ater 

The information gathered on the present wells and on the character of 

the valley fill indicates that the groundwater beneath Baker Valley can 

be developed to a greater extent than at present. The area of the valley 

is approximately 76,000 acres, much of which is underlain at shallow depth 

by permeable gravel and sand. In such a situation, where the water table 

is but a few feet below the surface, the upper 40* feet, to the base of 

the principal water-producing zone, even if the specific yield is only 

10 percent, will contain about 230,000! acre-feet of water and part of 

that water can be recovered with properly constructed wells. 

The possibility of obtaining good wells in the valley fill should not 

tle discouraged on the basis of the few haphazard attempts to obtain good 

In addition to the alluvium, the bedrock in some places may contain 

'ound water. Only a few liens (40/19-1601, -H1, etc.) along the southeast 

edge of the valley have been drilled through the valley fill and into the 

eedrock. The success of those wells suggests that if permeable Tertiary 

'Iqcanic bedrock were penetrated under the valley fill, confined water 

could be obtained in quantities sufficient for irrigation. Thus, in places 

VileTe the bedrock is not too deep, it may provide an additional source of 

Found water. In most places the near-surface deposits of sand and gravel 

It111 probably provide the most easily developed ground-water supplies. 
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Because much of the area of Baker Valley is subject to flooding and 

j.s waterlogged through part of each year, drainage may oe one of the 

primary considerations in the development of the agriculture of the area. 

Increased pumping of ground water can aid the problem of drainage by 

lowering the water table. 

In the past, development of the important ground-water lc:source has 

been hindered by the improper drilling and finishing of wells and by the 

incomplete recording of well dicta. This report is intended as a start 

toward the proper recording of ground-water facts arl seeks to point out 

that modern drilling practices require complete records of ground-water 

ad geologic data obtained from each well. 
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Recharge of the Water-Bearing Strata 

The Confined Water Zone 

Some wells in Baker Valley draw water from the Tertiary volcanic and 

sedimentary rocks or from the deeper part of the Quaternary valley fill. 

The two deep irrigation wells in sec. 15, T. 9 S., R. 40 E., tap confined 

water in the Tertiary volcanic and sedimentary rocks on the northward-

dipping limb of the anticline. The aquifer, therefore, is recharged largi1y 

from a small area of outcrop of Tertiary volcanic rocks about 10 square miles) 

exposed about the northern flanks of Lone Pine Mountain east and southeast 

of the city of Baker. Presuming that water passes through these strata 

only along stratification planes downward from the area of outcrop, the 

average annual recharge (assuming. an average downward escape of 15 percent 

from the )4-incht annual precipitation) could not exceed a total of 

approximately 1,000 acre-feet of water. The two wells are now reported 

to pump about 800 acre-feet per year. This heavy pumpage is close to or 

in excess of the safe yield for the aquifer. The water levels were re-
. 

Ported to have been lowered below ground-surface level for several months 

bY a few weeks oft continuous pumping. The water level in well 9/40-15G2 

_( Lewis, M. R., op. cit., 1929. 

114.8 10.79 feet below land surface when measured in March 19h9, after the 

later level had had all winter in which to recover from pumping. Thus, 

the measured and reported water levels indicate that these wells (and 

klesibly others that tap the aquifer) are withdrawing water annually at about 

the rate of estimated annual replenishment. Such withdrawal of stored ground 

meter can be entirely beneficial in reducing waste water runoff from the 
tetharge area. The Tertiary rocks crop out over much of the area east and 
4?Ilth of the valley and outside the Baker Valley (such as the southwest 
2de of the lower Powder Valley). The same formation should prove at least 
nally productive in other areas where its exposures and structure 

Pl=rmit accumulation of ground water. 
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The deep '.quaternary valley fill has been penetrated by several 

unsatisfactory drilled wells, which tapped small amounts of confined water 

that flowed at the surface. From oral reports it is concluded that the 

water-bearLng strata lie below clays of the valley fill. rhe recharge of 

these aquifers, therefore, must be from downward percolation of water in 

the upper parts of the alluvial Cans. Although much of the alluvial fan 

contains coarse materials, the lack of sorting reduces the effective 

porosity and delays the transmission of water to the deeper sediments 

of the valley fill. 

:,lovement along some faults that outline Baxer. Valley has in places 

raised Tertiary and older rocks against valley alluvium. The effect of 

the fault planes as barriers to the mcvelaent of ground water is nct known, 

iollt it is believed that they prevent free move:,. a nt to some extent. Well 

9/40-12K2 is a flawing well and its location oil a hill slope on tee up-

%royal side of a fault strongly suggests a ground -water dam created by the 

-twit, as does also the line of spriLgl along the trace of this same 

fault . 

The observations and deductions given above indicate that recharge 

°I the confined-water strata of both t'le deeper valley fill and the 

Isrtiary rocks is slaw and reaches tnem in some cases by devious routes. 
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Tee Unconfinedrater Zone 

The zones of unconfined water are those in which water is free to 

move vertically as well as laterally and, when first encountered by a vie .1. 

the water does not rise appreciably above the point of entrance into the 

well. The upper strata of the valley fill and alluvial fans are the zones 

wherein unconfined water is found in important quantities. The water 

stored in the unconsolidated strata in the upper part of the valley fill 

is derived from precipitation and from streams. The average annual pre-

2ipitation over the valley floor is approximately 12 inches and because 

of the coarseness of much of the surface material, the law relief, poor 

drainage, and the spacing of the periods of precipitation, it is estimated 

that a high percentage (possibly 20 or 25 percent) of this precipitation 

Percolates directly downward to tee water table. If recharge from pre-

cipitation is assumed to be 25 percent on the valley floor and alluvial 

fans, then the amount of water added to the ground water reservoir annually 

bY precipitation would a:aount to approximately 19,000 acre-feet. In 

addition to this estimated recharge from precipitation, the runoff of 

stream's from the surrounding mountains would contribute water to the 

Permeable materials of the valley oy infiltration. The alluvial fans of 

b4e various streams emptying into the valley serve as infiltration zones 

D4,^3 illegtv=ted by +h° ground-water levels at the 
anew „..f. 

kn. The alluvial fax materials are saturated nearly to the surface mcs 

't the year, as indicated by the year-round high water table and by the 

-4444er of small creeks and springs that originate on the intermediate and 

der slopes of the fans. TM water enters the porous upper strata of 

'te alluvial fans and possibly the deeper strata as well. From the upper 

*114'tS of the alluvial slopes, ground water percolates down gradient toward 

e alluvium of the valley floor. 
Unpublished records 
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In addition to the recharge by streams, the valley alluvium is arti-

ficially recharged in places by infiltration of surface water s'Jread for 

irrigation. The lack of stream measurements and of records of the amount 

of surface water used for irrigation makes it difficult to estimate the 

amount of water added to the ground-water reservoir by the streams and by 

the spreading of water for irrigation. There are only a few lot-water 

ru-:asurements published for the streams that flaw eastward into the Baker 

Valley. Wallace Y.axwell, watermaster in the Baker Valley, has estimated 

that 75 cubic feet per second is aver ace high-water discharge of all 

reeks descending from the Elkhorn Range between Baker and Rock Creek 

settlement (sec. 314, T. 7 6  R. 3:3 E.) during the period of maximum runoff,., 

and that Rock Creek discharges an additional 75 second-feet. The spring 

runoff usually begins about March 15, is high by Lpril 1, starts decreasing 

about June 1, and declines to 1 or 2 second-feet by June 15. This would 

indicate a period of high runoff of about 3 months during wnich the total 

.noff is estimated to be about 13,000 acre-fe&G of which part is added 

4c) the ground-water reservoir by Lnfiltration. The runoff of Rock Creek 

lies outside the Baker Valley proper. 

The Powder River in its course across the valley contributes to the 

l'ectiarge of the valley alluvium (see contours on pl. 12 B). During the 

'2r'ing and early-summer runoff the river level is higher than the water 

in the ad4 v,ent area (the water table slopes away from the stream), 

11ce the stream loses water thrch the underlying permeable materials.'''-

'Ilthe central and nortern nnr4s of its course across the valley, the river 

also be effluent throvhout tae year, hut the basis for such surmise is 

. 8 positive. Through secs. 17 and 20, T. 8 S,, R. 40 E., the river hag 

,14.t a low natural levee and during late spring high water commonly floods 
surrounding flat lands 
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Stream Flbw and Drainage 

Stream flow and drainage in Baker Valley have a significant effect 

upon ground water. In all parts of the valley streams and irrigation 

diversions flow for a large part of each year across areas of permeable 

materials and furnish a nearly continuous supply of water for recharge. 

The streams and sloughs across the flat valley floor are in balance generally► 

with groundwater and feed large quantities of water underground (see pl. 

12, B), The alluvial fans of Pine Creek and Hock Creek, by their position 

athwart the drainage, exert control over the ground water in Baker Valley. 

The extension of the Pine Creek and hock Creek fans toward the Coyote 

Hills, and the saturation of the fan materials has created a ground-water 

dam across the northern part of the valley. The ground.,water levels 

remain close to the land surface of the fans throughout the year; hence, 

aground-water dam is constantly in effect. As a result, ground-water 

Itainage from the valley is impeded and storage in the fill increased. 

It escapes by rising to the surface and draining into the surface streams 

sloughs. The effluence of groundwater is especially evident in late 

ePring and early summer when water tables rise over all the valley, 

Pastures at the northern end are flooded by rising ground water. and roadside 

lir'ain ditches, cut below water-table depth, are filled and discharge into 

4e sloughs and river channels at the north end of the valley. 

the heavy stream runoff ceases by 7!id-June, and byIn normal years, 

1-11-summer the ground-water levels begin to decline. dater loss by drain-

kge to streams, by evaporation and plant transpiration, and by pump 

114hdrawal reaches a maxim= during the summer. 
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Chemical Character of the Ground iiater 

General Character 

The ground water in the Baker Valley area in general does not contain 

excessive amounts of dissolved material. On the average it is slightly 

to moderately hard, some of it being very hard, and most of it low in 

chloride and free of odor and color. 

The chemical studies and observations were based on 108 relatively 

complete chemical analyses furnished by the Bureau of Reclamation (see 

table 4). In addition, samples of ground water from approximately 307 

wells and springs were analyzed by field methods for hardness and chloride 

ccntent (see tables 1 and 2). 

Temperature 

The average ground-water temperature in the upper 100 feet of the 

earth in Baker Valley is approximately 50° F. V,ater encountered at greater 

depth commonly is a little warmer, temperature increases about 1.8° F. per 

.00 feet of depth. Ground-water temperatures too high to be accounted for 

7 normal earth-temperature gradients are found in wells 9/140-16G1 and -1611, 

Vhich have temperatures of 760 and 790 F., respectively. These wells are 

located at the eastern outskirts of Baker, and the temperatures are com-

krable to that of the water in nearby wells 9/140-15G1 and -15G2, which are 

4Portedly drilled In the volcanic rocks of Tertiary age. The high 

440crature of the groundwater my be due to the location of the wells 

Ilear a fault zone. At the northern end of Baker Valley, just north of 

114Ines, a number of hot springs, developed as a resort area, occur near 

4hult zone in the granodiorite of the Coyote hills. 

Unpublished records 
subject to revision 



51 

hardness 

The usual cause of hardness in water is the presence of dissolved 

compounds of calcium and magneeiue. ehen dissolved in the form of 

bicarbonate, the calcium and magnesiue commonly are termed carbonate 

("temporary") hardness and when in the form of sulfates and chlorides 

are termed noncarbonate Opermanent" hardness. y.ater having less than 55 

parts per million or hardness ordinarily is considered to be soft, 56 to 

100 parts slightly hard, 101 to 200, moderately hard, 201 to 300. hard, 

and more than 300, very hard. Of the 307 wells tested, only 25 had hardness 

over 200 and of tneee, 15 had ratings over 300, 22 had ratings of 55 or 

lower, and 251 had ratings between 56 and 200. The hardest water tested 

had a hardness of 435 parts per million, and tree softest had but 10 parts. 

The data show that of the 22 wells yielding soft water, 11 are drilled 

wells more than 60 feet deep, 2 are drilled 33 and )41 feet deep, respectively, 

5 are dug wells less than 12 feet deep, 3 are driven wells less than 26 feet, 

an 1 is a bored well 3 feet deep. Of the 25 wells producing hard water, 14 

are dug wells less than ho feet deep, 2 are driven wells less than le') feet 

4e"), one is bored 23 feet deep, and 3 arc drilled wells, the shallowest 

vedch is £0 feet. it thus appears tielt in eeneral. the ground water 

a slightly softer in the deeper strata -- a rather ccemon situaton. 
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The wells with soft water are rather evenly distributed. It may be 

observed, however, that no water in the hard or very hard group was found 

in the general area of the Pine Cl'eek-Goodrich Creek alluvial fan, and 

of the 25 wells in the "hard to very hard" group, 13 were located in a belt. 

along the southeast side of the valley, from sec. 25, T. 8 S., ;:.0 E., to 

sec. 20, T. 9 3., F. 40 E. Of the 1.31 6 are drilled wells more than 60 

feet deep and 7 are dug wells. In t -le same belt, however, are several 

drilled and dug wells, and also some springs with soft water. Lack of 

accurate information on depth of caEin in drilled wells, and on depth 

and nature of the later-prof—ing 7,0A33 in both dug and drilled wells 

prohibits positive conclusions as to the relation of hardness to the depth 

of wells or to the type of rock material from which the water is derived. 

Chloride 

Chlorides are present to some extent in nearly all natural waters, 

sodium chloride -- ccmmon salt -- being the most common, and, like the 

alkali salts, they are derived originall2 from the rock material with 

Which the water has come in contact. Occasionally sodium chloride ;Inn. 

c;,fic:r dissolved materials are concentrated in inland lakes and deposited 

, when they dry up, yells penetratingtie sediments of the lake bottom 

such old lake deposits sometimes encounter these salt-rich sediments and 

-,btain water that has a high concentration of chloride. In addition, 

Inimal contamination may cause an unusually high concentration of sodium 

hloride in well water, particularly if the well is improperly located orc 

c istrucW. 
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The U. S. Public Health Service / recommends, as drinking water 

j U. S. Public Fiealth :.;ervic:2 drinking water standards: Public 
Health Repts.1 vol. 6i no. 11, • 371-334, March 15, 191i6. 

standards for common carriers, cu!centrations of chloride up to 250 parts 

per million. These standards are: ror interstate carriers but also are 

widely used in evaluatincr tne suitability of a water for private or public 

supply. Somewhat higher concemrations are not detrimental for wome uses, 

and concentrations up to 355 parts per Tinton have been considered 

acceptable for irrigation water, according to Scofield.../ 

TIconeld, D., South Coastal Basin investigation, qua2-LV of
trrigation water: ';alifornia Dept. Public Viorks, rater Resource.; Div. 
Bull. 4o 3)' 

In general, the chloride content of the well water in the Baker Valley 

area is low. Two wells showed chloride concentration of 122 and 151 parts 

Per million. One was a shallow dug veil adjacent tc r corral and the 

other an open dug wall in a pasture; hence, the high salinity- may be 

discounted as not representative of tho natural chloride content of 

the water. 

rakalinity 

the term "alkalinity" as used in this report refers to the presence 

tA=J water of soluble btsic-reacting salts of the alkali metals sodium •co 

atici potassium. The most common salts causing alkalinity are the 4• 

0 
icabonates. 

ln general, the ground waters cf the Baker Valley are of good quality m 

*ith respect to alkalinity. None of the analyzed samples from the alluvial 

411 areas si!owed high concentrations of alkali and only four samples from ic)1 

trrA central part of the valley were strongly alkaline. These four were all 

shallow dug -gallaw dug or bored wells. The only other analyzed ground water sanples 
• r).

tc 
sum high concentration of alkali were from two artesian wells at the 
E,IleaSt corner of the valley, and from Sam-0 Spring. 
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It may be noted that the absence of high concentrations in the ground 

water of Baker Valley seems in contradiction to the observed occurrence of 

alkali encrustation over much of the valley floor. The alkali crust (see 

pl. 10 B) over much of the ground is only a thin surface layer. It ace= 

lates there because of the upward movement of ground water by capillary 

action, and the subsequent evaporation of the water. This material is 

usually dissolved again with the advent of the seasonal rains and carried 

downward or away by the surface drainage. Although the movement of the ground 

water in the central part of the Baker Valley appears to be slow, and the 

drainage impaired, still they are adequate to prevent excessive concentrations 

of dissolved materials in the ground water. 

Other factors affecting quality of ground water for irrigation 

water that is of acceptable quality for some uses may not be satis-

factory for irrigation; hence, careful consideration should be given to the 

Chemical composition of water that is to be used extensively on crops. The 

sodium content is usually given primary consideration. The "percent sodium" 

crr "sodium percentage" is the proportion of sodium to the other basic 

constituents (computed on the basis of equivalents). Seasonal variations 

14 the alkali content of water can render it less satisfactory at certain 

1.4rlos of the year. The waters of Baker Valley, both ground and surface, 

in general within the acceptable limits as proposed by Scofield/ whose 

/ Scofield, D. D., op. cit. Also, The salinity of irrigation water 
111,11gonian Inst. Ann. Rept., 2E._ 275-287, 1935. 

I tommendations were followed by 'v.ilcox.2 Using the specific conductance 

I Calcox, la. V., The quality of water for irrigation use, U. S. Dept. 
....2Tech. Bull. 962, pa, 6-14. 1943. 

Unpublished records 
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and percent sodium asereported in the analyses (see table l) it is possible 

to evaluate with respect to =alkalinity the suitability of water for 

irrigation. The following table shows permissible limits for electrical 

conductivity and percent sodium of several classes of irrigation water:2 

.../Vvilcox, L. V.1 op. cit. p. 27. 

electrical 
Rating Classes of water conductivity Percent sodium 

(00 x 3_06 at 25° C.) a/ 

.,_ Excellent :eess than 250 Less than 20 
250-750 20-402 Good 

3 Permissible 750-2000 40-6o 
2000-30004 Doubtful 6o-3o 

5 Unsuitable :41ore than 3000 More than 30 
a/r icent scilum tc total of active bases. 

Not all waters analyzed will fit perfectly into this scale; for example, 

the water from well 9/40-301 in .;lay 19h7 contained 26 sodium, but the 

specific conductance was only 210; hence, on this basis, the water could 

still be considered of good quality for irrigation. The limitations 

of the "excellent" and "good" classes (given in the table above) are such 

that the waters are suitable for most types or crops on any type of soil 

The suitability of waters withinunder average irrigation conditions. 

the "perwissible" and ''doubtful" classes are largely dependent upon the 

type or crop grown any. the type end condition of the soil and the soil 

drainage. 

in addition to the above factors that affect the quality of ground 

water for irrigation, the total concentration of dissolved solids, whether 

e measure of the total solidsasecifically injurous or not, is important. 

concentration is eommonly obtained by determining the specific electrical 

If the specific conductance is high, the waterr!onductance of the water. 

has a high 

Unpublished records 
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cencehtre'eion of dissolved solids; low, then the water contains a low 

concentration of dissolved solids. That type of rapid determination is 

used by the U. S. Deoarteent of Agriculture to aid in the classification 

of the waters for irrigation. 

The seasonal variations in the chemic1 content of ground and surface 

water is particularly marked with respect to sodium percentage. The percent 

sodium in some waters varies as much as 49 percent in one month (see pl. 15). 

An increase in sodium concentration genera.Lly occurs in the sloughs and 

wells in areas of groundwater stagnation during the fall and winter months 

as the annual dry period slows the moveme!lt of both surface and ground 

water in these areas. Such rivers as the vowder River and Pine Creek 

show the first decline in sodium concentration as the freshening effect 

cf fall and vinter orecipitation occurs. Ii the spring, the sloughs and 

'flells whose water analyses attested to a winter increase in.sodiun show 

a corresponding decline in sodium percentage us the spring runoff progresses 

and they receive more fresh water. A spring rise following a winter decline 

in sodium percentage of the water in the wells, creeks, and rivers -- noted 

ln some cases -- is probably due to the addition of water fltshed from 

the areas of winter stagnation. py April the ini4a1 wave of runoff has 

passed, fresh water has arrived at nearly all points, and a decline in 

k)eium concentration is general in all wells, creao, rivers, and sloughs. 

An exception was noted in the water from one locaticl on Baldock Slough at 

the north end of the valley. The water was re2orte6 to be stagnant when 
representative. 

'axplez; avyi the analysis report should not be oonsir- ered/ ies the 

'11/1off of surface streams .Mclines in the latter part. of spring each year, 

-arly all waters, ;pot', around and surface, again shc% an increase in 

concentraton. 
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Although analyses were not made for consecutive summer and fall months 

for any of the wells, it seem; reasonable to surmise that near the surface 

the sodium concentration continues to increase through the late summer and 

fall until the advent of the seasonal recharge when the annual cycle is 

completed. 

Boron is one of the inportant chemical constituents commonly found 

in low concentrations in natural waters. It is an essential element for 

normal plant growth but in excess of the desirable concentrations is likely 

to be injurious to plant Life. Crops sensitive to boron cannot tolerate 

concentrations much greaOr than one part per million. 

The boron consent :is law in most ground and surface water in the 

valley area and the waters that do have high concentrations are those 

:~rich also have hif,;la sodi.uni percentages. The maximum boron concentration 

of any analyzed sa:aples o!' ground water in Baker Valley is 1.83 parts per 

That concentration was 3hcwn by an artesian well that obtains itsmillion. 

water from volcanic roc's cf Tertiary age at the southeast edge of the 

valley. Baldock Slown, at the Ortdge crossing in the southeast corner 

of sec. 15, T. 9 S., a. 40 E., shooed a concentration between 2.14 and 3.28 

parts per million through April, i:ay, and June (see table 4) but this is 

stagnant water and represents exceptional conditions. V,ater from Sam-0 

:ration of 1.84 parts per million. It is probable thatSpring has a concee. 

the flow of Sam-U ,lering and possibly other unknown ground-water increments 

responsible for the concentration of
enriched by evapwation is largely 

boron in the sleuvli at that place. Those high boron waters would be of 

doubtful quality f;r the irrigation of such crops as potatoes, wheat, barley 

only semitolerant to boron and will
and lima beans, slice these crops are then two parts per million. These
not stand concentrations of much more sugar beets, common garden vegetables,
waters would probably be suitable for tolerant of boron. 
and alfalfa, as there plants are more 
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Well, Spring, and Watereality Records 

ks shown in table 1, the depths of many wells are based on reports 

by owners or drillers because the wells could not be measured. Those 

depths shown to the nearest tenth of e foot were measured by the 

Geological Survey. 

Water levels ere exprese. 1 in feet below a land-surface datum, a plane 

of precise reference at each well which coincides with the general level 

of the land immediately adjacent. Those levels given to the nearest whcle 

foot are reported and are considered dependable within a few feet. Those 

followed by plus-or-minus signs are approximate or estimated. 

The character of the water-bearing materials (table 1, column 10) is 

largely that reported by the owner, except in those wells for which drillers' 

logs are given in table 3. The frequent change in ownership of properties 

and the lack of adequate logs generally have preclued the determination 

of the water-bearing formations and their depth and thickness (table 1, 

columns 8 and 9). 

Statements on occurrence of the ground wut.er at each well (table 1, 

column 11) have been interpreted from the record of that particular well 

and may seem to involve some inconsistencies -- for example, for certain 

unconfined water, the occurrence may
wells that tap the regional body of 

be listed as "conf.ned" because local beds of 
clay or silt excluded water 

from the well until it extended some depth 
below the normal water-table 

level of the vicinity. 
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The data on capaelty of pump (table 1, co:euan lh, are necessarily 

approximate. They do -Lot show the ultimate yields of the wells, of which 

some have potential ce;ecities mei greater thae the current rate of us,,. 

'estimates of yields wee not ecde of domestic or stock wells beceeise in 

early all cases such are equipped with sea7.1-capacity piston or jet 

pumps with the output Limited to 14 to 10 gallons per minute. 

About 293 liens ald 9 springs were examined ,eid are descreeped in 

T'lls range in depth from 4.3 to 750 feet, but mosttables 1 and ?. The . 

are less than ho feet deep. Only 35 welle are 100 feet or more deep, and 

of these only 7 are nal) than 500 feet deep. The diareters of the wells 

range from 1 inch in ie shallow driven wells to 12 feet in one of the dug 

6 inches in diameterwells used for irrigaon. The casing is commonly 

in the drilled domestic wells o" the alluvial-fan areas, and from 3 to 6 

feet in diameter in tie dug wells. Drilled irregetion wells range from 

12 to 13 inches in dianeter and in most cases 'Ave steel drive-pipe casthgs 

perforated 'eelat,- the ,rater table. 

The cLemical analersas of ground and surface waters listed in table h 

Analyses of water from the
were furnished by the Aureau cf Reclamation. 

.where
Powder River in the Sumter Valley try ineludeo for eomparisor. 

h, eolumn 6) has not been 
the amount of total di:3solved solids (table 

computed, it may be closely approdrated by multiplying the value for 

0.7 (110).n 5) bYspecific conductance :',able 4, coluE 
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m&.„1, - ocnatmted by -.:.x)reser.i.,ative wells• al t,eJ • 

Kez• to—unty—— --, Gre7 

/38-25j1. Alex Holland. Located in the A4SEk sec. 25 8 
R. 38 E. Alttude about 3,883 feet. Dug by onner 

--...__.._ 
Materials ...1-L.c. nes3 "Depti., 

f.feet) (feet' 

31-111gar alluvium: 
.., ****** ,•• .•.••Topsoil . . • 2 , 2 ...... . • •Gravol, coarse, witt cobbLes . . 16 18 ., Sand, medium fine, loose . . . . • • 2 20 

Icter a.:1•11mium 0): 
. Gravel . cer.iente i . • • ,. • • .• ...„._: • '.. ._ . 
:‘;--"-- a.n'----' 2,-- inch, setto2Drea-,7,. :avairarETic17/531 _TOT:--- - --- - - ------ -----:--:.c,..q--s 4, 

-'39-1301. E. L. Aipling. Altituc".e about ...;,3140 feet. Driven by owner 

QiInger alluvium: • 0 .. ..Topsoil ana "alkali" clay • .• • .. 41 1.1,r,,i ravol, n- edium .. 4 g,e 
ter a:luviurt (?): 

.......•... 2 10iClay, yellow 
31Gravcl, medium ...... 14' 

Clpy and s md stringel-s 3 17 
Gravc1, meeium . 3 20

• • • .Clay .........•• , . 1 21 
, . . • . 2- 23avc1, .nedium .........:_...:...-7.—..,-:r";.-;::-..------'---------------- --------------isr.-." Triven-11 ., I1772.15 --

JY-2211. Raker County. Altitude about :„1,3s37 feA. Dug by 
U0 S. Geological Survey, dune 136 

.... ................",.....a.w....^..........,.... ------.__:'.--..._- •••,.1...................,........n. n.r.w.,•oom...........Otizip.e. r a.L uvium: 33nil 3---.. sandy silt loam . . . .• 1assorted, and sard . 4 
.21rravh, 5Qa r,A * and gravel • . . 9 
Lcut-41 coarse, , . 3 12.1_222.rse, and .End 7.... 
.1.42.1-4,, rriroodifiria--,,, 1d-drio 1 i

..et. Dug by. c 0 r/ o „3E1, DTA_ MoQuc.war. Altitude about 3,359 f-F, r 
3'4 

,
.............warm............“

.... .11..••••fterao. 

,4b.***.rp̀ 'e.,„ -•••. 
.. a..'.111IVIIIM: 3 

,1)80ii (sandy loam) . . 
3 

,° . . . . 0 3 6Aa2, greec, and gravel . . . 2gravel, fine . ...... 8
fine and ........ . . . . . 

-4, 1 1 ...Cgia • • . . . . . .grY, green sticky .7..._ _____ _.. ____ ______--16.____--24-,.4417e1- ....i n3 . 
ng, 6b-.,..nc:. wooden), 
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Tabl::, *iaterial3 penetrated y representative wells - Continued3. 

V39-3131. M. H. Soriet. Altitude about 3,714 7 feet. Dug by owner 
'"...•••••••••••••••... 171 ci —Tfepth7TE70FsMaterial9 

(feet) (feet) 
""...••••••• war. •••••••..... 

°Ung er ali.UVIUrn

il. . ....................Topso 3 3 
Grairal, coarse, with ''obbles 2 5 
•Icier alluvium (?): .Clay an gravel mixed; "hardpan/ 4 9'nches . . . •coarse loose cobbles 5 114 

Altitude about 3,655 feet. Dug by owner, 192hl'39-.32A1. Hugh Doherty. 
unger alluvrial-7--••••••••••••••••••••••••••••...••••••••••••••••••••0.. 
'° 
Tops :Al ..................... . 6 6 
BoullerE and clay- .............. 9 15 

*Ider alluvium (?): .............. 23Grav,:11 cemented .. . 38 .......... 112anc. clay • • • 

3140-15U. ":eaver 3ond. Altitude about 3,350 fe,,t 

. . 5 5Topsoil • • • • • • .. 
''der alluvium (?

•
):• . .............. 5 10

"Hardpan" • • ........... 2 12
fine • 

0-191)1. Baker County. Altitude about 3,342 f(:et. Dug by
3/14 Geological Survey, June 193 6

U S. 

uvium: 2 2 
8°i1, fine sand! loam • • . •gravel 6 8 
Sand, coarse, and ............... 6 14 

•• • . 97M'eet.sold to -woodenTT:inch 
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______ 

metrd by reprsentative wells - Continueda.o)- 3.- ,ateriEls p, 

t, : Aitiade about 3,349 feet. Dug by40-230. 
J.Wcal Survey, June 1936co-

„,,Thicknpss 7-7.--!:iaterials —'Depth
(eet) (feet)__-----------------------;-

-°11riger alluvithri: 
. 2Soil, fine silt loam 2 

Sand, coarse, and clay 4 6 
-inE:!, assorted gravel 

,
Sand, fine, and f 5 15 

'asincy, 1 _Inch kwooden , set to 10 l'et, 12-inch porforated71.------

casinr, set 10 to in feet. 

Altitude about 3,406 feet. Drlled by-j-7J1. A. S. Boyd. 
A. Durand and ;',on, January PA8A. 

o.Z---Irler ailliviUm: ............ 6 6:o2soil ...................... 21 27Gravel and sand • • • • . 
' per alluvium (?): 13............... 
':ravel ar,d boulders . 45 

-ulders _____ 50,____`•-,.TIL•. ravel, all'-‘r4 1 -----;i, I,....4 
14?, L-ina , set to 7t,IeL- •

' 

g')-7k1. A. 5. Boyd. Altitude about 3,415 feet. Drilled ;;y 
Durand and Son, Decemoer 19;7

A. 
.,••••••••••• 

••••+..........0.*. Itapp ----------___ 
.,„..... 
IlriPer al •luvium-------

..,)soil . ...• 
.• ............ 

;.ravel, :it.:: sole sand- .... ................r avel 
'd!'r alluvium (?): ................ 
`ravel and boulders 

'•l'avel and sand • • • • 
. . -inch, set to 70 feet. 

1 Altitude about 3,413 feet. Drilled by 
3P3. Conrad Koehler. L. h. A lliams, 15314-

........... 
• • . .0.geertwo i:, 

t 
sedimentary rocks (?).

boulders_(3%)nand,''Ind, yellow, an,'/ 
Ala.Y, blue, and gravel (80,.:,..Ia ,, olue, and gravel (30,o), , 

6 6 
2h 30 
4 34 

3 h2 
3—... 5o ....... 

------7------175 

110 260 
126 386 
14 490 
10 530 

..),a,ft.., • • • ....... . . .and /*ravel • - and boulders . 125
sand 

tough, blue, with gravel 
625 

I y, 60 685
v-4Y, yellow, and "goose egg" gravel -giE-T-77Z feet.-5:IFEET, 

eet, 10-inc., se 
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Table 3.- Materials penetrated by representatve wells - Continued 

40-9131. ;.alter ':iellman. Altitude about 3,401 feet. 

,-.........._ 

"------__ 
°I.Mger alluvium: 
Topsoil 
Gravel 

4cier alluvium: 
"Hardpan" 

Driven by owner about 1943 

Thickniii—DTEUFT---Materials 
(feet) (feet) 

4 
10 14 

7 21 
1 

Knutson, 1()29A. 

°Ilriger a uvium: 
Topsoil 
`'and 
Gravel . 

...........'44er alluvium (?): 
Clay
lralimi . 

Claysand ..................... 
., Clay ... • ..... ., j . .
'e4tiary sedimentary rocks l-,. ........ 

Shale • • • .................. 
and ................n .....ravel and sand ............ 

sand ............. ........... 
Shale ..................... 

.............. 
Shale 

sandy. • .........:laY''rl - ''• • .'rave' ...................CI,
h-v, sandy . . • t tr . : : : : 
raat, with some sand and grave]. .a. 
lEIY, sandy . • ............ 
nand• ...

fa. 

**Gravel (water-bearing)__ ___— 22 
feet.‘as.ing, -inc I set to 21-

fl 
40-16G1. am. y.endt. Altitude about 3,423 feet. Drilled by1" 

3 3 
5 8 
7 15 

7 22 
11 33 
4 37
11 43
26 714 

11 85
19 104 
6 110 
7 117
8 125 
16 141 
29 170 
3 173 
97 270 
21 291 
54 345 
li 349 

181 530
• • • .............isn-i' san ..... ee •• -Inc , set 0-1h, feet;----F ----- peE570FET 

A rl , -inch, se feet, but may have been pulled out in 
"q45 feet; 4-inch, set 0-536 
krt. or entirely. 
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Table 3.- Materials penetrated by representative wells - Continued 

9/4043o1. California Pacific Utilities C. Altitude about 

Younger alluvium: 

feet. Drilled by A. A. Durand and Son, 3,479
July-August, 1936 

-,... 
Waterials Thickniii—---Depth 

(feet) 
(faq/ 

.......................Soil 8 8 ......................Gravel 23 36'ertiary volcanic and intercalated sedimentary rocks: 
Basalt 86 122 
Mud 4 126 
Rock 11)4 2)40
Rock and clay ....... ....315 
Rock. soft, medium, and hard 253 568 

.-13,1sait, hard . . 10 578L`-sine:15=ifich;797E53 

M10-7H2. Clyde ';iard. Altitude about 3,403 feet. Deepened by
A. A. Durand, 1943 

___.
rci---- -------......unfTr alluvium: 

Topsoil . . .................... 6 6 
14Gravel and sand (water-bearin6 .......... 20 
202avel and cobbles .. 0' GAL"cr alluvium: 

Gravel and clay, cemented 7 47 ....... 35........... 
13-inch, steel- , 

....,;ITal21. ... ______._.____ . ___ 82 
-81-1g, 
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