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FACTORS FOR CONVERTING ENGLISHE UNITS TO INTERNATIONAL SYSTEM UNITS (SI)

For use of those readers who may prefer to use metric units rather than

English units, the conversion factors for the terms used in this report are
listed below:

Multiply English units By To obtain metric units
Length
feet (£ft) 0.3048 meters (m)
inches (in) 25.4 millimeters (mm)
miles (mi) 1.609 kilometers (km)
Area.
acres 4047 hectares (ha)
square miles (miz) 2.590 square kilometers (kmz)
. Volume
acre-feet (acre-ft) 1233 cubic meters (m3) 3
acre-feet (acre-£ft) .001233 | cubic hectometers (km™)
cubic feet (ft3) .02832 | cubic meters (m3)
gallons (gal) 3.785 liters (L)
Mgal (million gallons) 3785 cubic meters (m3)
Specific combinations
cubic feet per second - .02832 | cubic meters per second (m3/ 8)
(£t3/s)
gallons per minute .06309 | liters per second (L/s)
(gal/min)
gallons per mimite per .2070 liters per second per meter
- foot [_(gal/min)/ft] [(L/s)/m]
million gallons per day 3785 cubic meters per day (m3/d)
(Mgal/d)
Temperature
degrees Fahrenheit (°F) 5/9 after degrees Celsius (°C)
’ subtractigxg
32 from F
value

iv



GROUND-WATER DATA FOR THE DREWSEY RESOURCE AREA, HARNEY AND MALHEUR
COUNTIES, OREGON

By J. B. Gonthier, C. A. Collins, and D. B. Anderson

INTRODUCTION

Appraisals of the resources of selected management areas in eastern
Oregon are being made by the U.S. Bureau of Land Management. To provide
needed hydrologic information the Bureau of Land Management requested the U.S.
Geclogical Survey Water Rescurces Division to inventory .ground-water data for
the Drewsey Rescurce Area. The inventory included field location of selected
wells and springs, measurement of ground-water levels, ground-water temper-
atures, specific electrical conductance, pH, and collection of ground-water
samples at selected localities to determine dissolved chemical constituents.

Included in this data report are well data, drillers' lithologic logs,
hydrographs, a summary of observation-well data, and chemical analyses of
ground water.

Previous Investigations

Parts of the Drewsey Resource Area are included in previous studies of
“the geology and ground-water resources of the Harney Basin (Waring, 1909;
Piper and others, 1939; and Leonard, 1970). Leonard's report describes the
occurrence, distribution, availability, and chemical quality of ground water
in the Harney Valley. The area covered by that report is outlined om plate 1,
and within that area, no new data have been collected for this report. The
Harney Valley report (Leonard, 1970) could serve as a basis for interpretation
and evaluation of data presented in this report. A report by Hubbard (1975)
describes the surface-water resources of the Harney Valley and includes a
detailed water budget for Malheur Lake. Geologic information for the resocurce
area is shown on the "Geologic Map of the Burms Quadrangle, Oregon” (Greene
and others, 1972).

Hydrographs of representative wells in Oregon appear in annual reports
prepared by the Oregon Water Resources Department (formerly the State
Engineer's 0ffice) (Sceva, 1964; Sceva and DeBow, 1965, 1966; Bartholomew and
DeBow, 1967, 1970; Bartholomew and others, 1973).

Location and Descriotion of the Area

The Drewsey Resocurce Area is located in easterm Qregon. Most of the area
i{s in northeastern Harmey County, but a small part of Malheur County is also
included (fig. l1). The boundary of the Drewsey Resource Area has been estab-
lished by the Bureau of Land Management, and it does not conform either with
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Figure 1.—Map showing location and general features of the Drewsey Resource Area, Qregon.



natural, physical, or established political boundaries; it is, however, a
land unit within the Bureau of Land Management, Burns District. Land within
the Drewsey Resource Area is in both private and public ownmership, and a
large part is held in public trust by the Bureau of Land Management. The
total area included in the Drewsey Resource Area exceeds 2,500 mil,

The cities of Burns and Hines, Oreg., with an estimated combined popu-
lation of 5,170 persons in 1976 (Oregon Secretary of State, 1977) are near
the northwest edge of the resource area. The population density of the
resource area is greatest in the Harmey Valley near Burns and Hines; elsewhere
it is extremely small. Small settlements include Drewsey, and Buchanan in the
north, and Lawen, Crane, Princeton, Voltage, and Diamond in the central and
south,

Good highways cross part of the study area, but much of it is accessible
only during the summer and fall months by using four-wheel-drive vehicles.

The Drewsey Resource Area includes most of the Harnmey Valley, a flat,
featureless plain, and uplands that border the valley on the north, east, and
south. The Steens Mountains, in the southeastern part of the area, attain an
altitude of more than 9,000 ft and are the highest of the uplands. The Harney
Valley is a closed basin, and streams draining the bordering hills discharge
into Malheur Lake located near the south center of the valley. The principal
streams entering the Harmey Valley are the Silvies River, which drains the
upland north of the Drewsey Resource Area and the Donner und Blitzen River
which drains the western ramplike slope of the Steens Mountains and flows
northward into Malheur Lake. The Malheur River and its tributaries drain the
uplands in the northern and easterm parts of the Drewsey Resource Area and
ultimately discharge into the Snake River to the east.

General Geology

The uplands bordering the Harmey Valley comsist of volcanic and pyro-
clastic rocks and sediments derived from volecanic rocks. The uplands are cut
by numerous faults, and the rock strata slope gently toward the Harney Valley,
which is both an erosiomnal and a structural basin. Unconsolidated valley-fill
deposits underlie the Harmey Valley floor to a maximm depth of about 250 ft
(Leonard, 1970). The valley-~fill deposits consist chiefly of clay, but
contain lenticular deposits of sand and gravel in alluvial fans built by the
principal streams. Beneath the valley-fill deposits are a large but unknown
thickness of consolidated rocks similar in composition to those exposed in
the bordering uplands.

Qccurrence of Ground Water

Large quantities of ground water are withdrawn by numerous wells from
sand and gravel and from consolidated rock aquifers in the Harmey Valley east
of Burns. Wells in that area produce as much as several hundred galloms of
water per minute, and the water is used chiefly for irrigation. The distri-
bution of the consolidated rock aquifers beneath the valley-fill deposits is
generally poorly known. Ground water in the Harney Valley 1s generally con-
fined beneath beds of clay or other rocks of low hydraulic conductivity such
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as welded tuff or dense crystalline basalt. Locally, ground water in shallow
sand and gravel agquifers is unconfined.

Ground-watar recharge in the uplands is chiefly by direct infiltration
of precipitaticn, and loczlly along streams by infiltration of streamflow’
during periods of high rumoiff. Each spring, snowmelt runoff from upland
streams floccs lzrge arezs of the Harney Valley floor and recharges the
valley-fill ceposits. Upgward movement of ground water from the underlying
consolidates —ocks alsoc provicdes small quantities of recharge to the valley-
fill deposits.

The general direction of movement of ground water in the Drewsey Resource
Area is from upland recharge areas toward valley areas where the ground water
is discharged by seepage to springs, by diffuse seepage to streams, by evapo-
transpiration, or by wells. In the Harney Valley, ground water in the valley-
fill deposits is moving toward Malheur Lake. Most of this ground water is
discharged in the valley by direct evapotranspiration of shallow ground water
before it reaches Malheur Lake. Evapotranspiration of shallow ground water
probably is the cause of large areas of alkali soil in the valley.

Locally in the Harney Valley, wells and springs yield warm geothermally
heated ground water; some of these occurrences are described by Leonard
(1970). Two warm springs outside the Harmey Valley were visited during this
study, and the data are listed in the accompanying tables.

EXPLANATION OF DATA

Well- and Sopring-Numbering System

Wells and springs are assigned a number based on their location accord-
ing to the rectangular system for subdivision of public lands. In successive
order, the numerals represent the township, range, and section. Thus, well
258/36E-l6cce is in township 25 south, range 36 east, section 16. The letters
following the section mumber show the location within the section, the first
letter designating the quarter section (160 acres), the second letter the
quarter-quarter section (40 acres), and the third letter the quarter-quarter-
quarter section (10 acras). Where two or more wells are in the same 10-acre
subdivision, serial numbers are added after the third letter, as shown in
figure 2, Tor a spring, a lower case (s) in parentheses is appended to the
1umber as described.

Records of Wells and Springs

Records for 88 wells and springs in the Drewsey Resource Area outside
that area studied by Leonard (1970) are listed in table 1. Well records for
the Harney Valley are included in Leonard's (1970) report. Most of the wells
Zfor which drillers’' reports were available have been field located; their
locations are shown on plate 1. Most of these well locations are also plotted
on Geological Survey 1:24,000-scale quadrangle maps, and these field maps are
on file in the Geological Survey Oregon District Office. Table 1 also in-
cludes some data on selected springs; wherever possible the discharge of the
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spring was measured at the time of the visit, Little or no data were avail-
able, however, for estimating the amnual range of discharge of each spring.

Drillers’ Logs of Wells

Drillers' logs of wells are obtained from reports submitted by drillers
to the Oragon Water Resources Department since 1956 and from records supplied
by the Bureau of Land Management., Drillers’' terminology for the materials
penetrated vary from driller to driller. Therefore, the logs in table 2 have
been edited for consistency, but they otherwise remain unchanged.

Bydrogravhs of Observation Wells

Hydrographs in figure 3 show fluctuations of ground-water levels in four
Tepresentative observation wells in the Drewsey Resource Area. The period of
record for two of the wells extends from 1928 and 1930 to the present, and
the ather two are for shorter perieds. Ground-water levels generally rise
each year when the ground-water reservoir is recharged and ground-water stor-
age is increased. Water levels decline during periods of no recharge as
ground-water storage decreases. If over a period of time, ground-water dis-
charge exceeds the rate of recharge, water levels gradually decline and the
hydrographs show a declining trend. Conversely, a rising trend occurs when
ground-water recharge exceeds ground-water discharge. In most of the Drewsey
Resource Area no rises nor declining trends are apparent and ground-water
levels are more or less stable. This suggests that ground-water recharge and
discharge in the area generally are in balance. -Ground-water pumpage in some
‘of the area near Burms, however, is gradually increasing and some observation
wells show declining trends.

Table 4 is a summary of the observation-well data for 35 wells in the
Drewsey Resource Area and bordering area. The locations of the observation
- wells are shown on plate 1, and well records are in table 1 in this report
or in the report by Lecmard (1970). Hydrographs of water levels for each ob-
servation well are available from the Oregon Water Resources Department or
from the Oregon District of the Geological Survey.

Chemical Quality of Ground Water

Chemical analyses were made by the Geological Survey of 16 ground-water
samples from the Drewsey Resource Area. The source and significance of the
chemical constituents and physical properties are summarized in table 4, and
- the analyses are listed in table 5.

Chemical diagrams for each analysis are shown on plate 1. The scale of
the diagrams is similar to those presented in Leonard's report (1970); there-
fore, a visual comparison of the areal variation of the chemical quality of
the ground water is possible.

Data from table 4 are plotted on a salinmity diagram (fig. 4) which shows
the classification of the ground water for irrigation use.
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SODIUM (ALKALL) HAZARD
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Figure 4. — Classification of irrigation waters. Numbers of piotted circles
correspond to sample numbers in table 5. Sample number 7 plots off
the upper and of the diagram.
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GLOSSARY OF SELZCTED TERMS

Aquifer,--A formation, group of formatioms, or part of a formation that con-
tains sufficient saturated permeable material to yield significant quan-
tities of water to wells or springs.

Confined ground water.--Ground water that is under pressure significaﬁtly
greater than atmospheric. Im a well that taps a confined ground-water
body, the static water level is above the top of the aquifer.

Drawdown.--The lowering of ground-water level caused by pumping. It is the
difference, generally, in feet or meters, batween the static water level
and the pumping water level in a well.

Evapotranspiration.--Water withdrawn from a land area by evaporation from
water surfaces and moist soil and by plant transpiratiom.

Hydraulic conductivity.--The volume of water that will move in unit time
"  under a unit hydraulic gradiemt through a unit area measured at right
angles to the direction of flow.

Evdraulic gradient.--The change in static head per unit of distance in a
given direction. The direction generally is understood to be that of
the maximm rate of decrease in head.

Intermittent (or seasonal) stream.--A stream that flows only at certain times
of the year when it receives water from springs or from some surface
source such as melting snow in mountainous areas,

‘Perched ground water.--Unconfined ground water separated from an underlying
body of ground water by an unsaturated zome.

Peremmial stream.--A stream that flows continucusly.

Potentiometric surface.--A surface that represents the static head. In an
aquifer it is defined by the lev:ls at which water stands in tightly
cased wells.

Runoff.--That part of the precipitation that appears in surface streams.

Specific cavacity.--The rate of discharge of water in a well divided by the
drawdown of water level within the well. It is an approximate index of
the capability of an aquifer to transmit water.

Static head.--The height above a datum (mean sea level) of the surface of a
column of water in a well. The terms '"head" and '"'static water level"
~are used interchangeably in this report. The static water level in 2
well represents the average head of the water-bearing materials open to
the well bora,
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Unconfined ground water.--Ground water in an aquifer that has a water table..

Water table.--The potentiometric surface in an unconfined water body at which
the pressure is atmospheric.

11
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- Table 2. MY+ M epresen
Siek- Thick=
Magecials sase Depeh ¥acerials aess Depch
{fenc) ! Esac) (£{T73] (213X
=4 » K. J. Semcs. Alticude 3,900 fz. Orilled by 208/34T~4chd. Normmn Clack. Altitude 3,703 fz. Orilled by

Clay, blue, aad soms gravel, wagar-dearinge«—e- 138

303/36E~ibds. E4 Voltin. aletitude 3,720 ft. Crilled by Page
3zos. Jrilling, l974. Casing: 6-iz dism zo 31 fe;
aperforacad
Clay, yellow, fiza [} [}
Gravel, d 12 18
Clay, yello 16 k3
Clay, 3row 35 70
Sasalt, dark-gray, hazd 20 99
Clay, dazk-bron 15 108
Clsy, yello 17 122
Clay, gray 11 133
Clay, dark-d 3 166
Clay,. sTay 29 175
Clay, dark-brova 17 192
Clay, blue, scicky 193 i8S
Clay, Slus, sandy 10 23S

23iloway Drilling, 1969. Casisg: Sein diam co 207 fs3
unparioraced
Sotl. 2 2
Clay, 0 32
Clay, Slue 15 a7
Clay, black, sandy 20 67
Clay, Slus and green: 1l 131
$ 2 203
2o0ek, Slue 7% wr
Rock, b sone vacer 10 27
Rock, geay: 38 323
Clay, blue 3 358
Sand, Slack, fine 13 339
Clay, b1 9 b1 1]
Saap k3 402
138/36%-30dss. 311l Robertsom. Altitude 3,693 fz. Orilled by
dolloway Orilling, 1966. Casing: Il-(a diam co 30 fe;
unpecioracad
Soil 2 2.
G i [] 8
Clay, & 10 18
Clay, grsea: Sh 102
Clay, blue 10 12
Clay, graem 851 223
Roek, black 2 23
Cindars, red 3 23
/362~ - 5111 Robertscn. Altituda 3,685 fz. Drilled by
Holloway Drilling, 1966. Caaisg: 12-ia diam %o X0 fc;
uapecforaced
Sotl, black 7 7
Clay, gray & ] 0
Sand, doy § s
Clay, gray 176 200
.Clay, Bl 11% 3%
Sand 1 313
Clsy, b 110 428
Clay, black [31 %70
Clay, gray: X s00
Clay, Slue 2 $02
Sosp » cEViZg 3 308
pd T-73d%. Ocrmms Miller. Altitude 3,305 fc. Drilled by
Sxioner & Soas Drillizg, 1370. Casicg: 6-in dism to 20 f;
unparforaced
Clay, % b} 5
Gzavel aud clay, “rvowa 7 12
150

19

?age 3res. DJrtillisg, 1973,
unperforaced

Casing: 6-in diam co 18 fz;

Clay, with bouldacs 16 16
Clay, browa, wacar-bearing a$ 7
3asal 10 o7
=12dbe. J. H. Siexs. Alticude 3,575 f&. DOrilled dy
Sevey Orilling, 1957. Casing: 6-ia diam co 13 fc;
unperforaced
3oulders and gravel. 13 15
%ock, greem, soft 23 &0
3asalt, wich crevie 20 120
~38abb. Castolia Orickwatar. Altitude 3,508 fe.
Orilled Sy Skionar & Some Orilling, 1963. Casisg: éb-in diam
to 12 f&; unpeciforatad
Soil, brown 2 2
G 1! 11 3
Sock, black 2 13
Sand and gravel 3 13
Clay, blua; scoe wacar 12 30
Roek, blue 12 42
Clsy, blue 52 9%
Clay, blue, wich gravel, vatsr-bearing-—-vecco= o L]
Clay, blue 16 t1s
Clay, browa, with gravel, wacar-beari 2 116
203/332-28abg. Tred 3akar. Alcizude 3,515 fc. Drilled by
Page iroe. Orilling, 1973. Casisg: 6-in dilam to 23 fc;
unperforaced
Sotl . 12 - 12
Gravel, fine, wacer-beariag 1l o
“Serpencine’ 7 &0
Sand 3 43
Clay, b 37 a0
"Lizesgone,” wacer-besring 10 90
=34ddd. Couley Marshall. Alcitude 3,860 £&. Ortilled
5y Holiloway Drilliag, 1968. Casing: 6-in dism co &5 fg:
wmperforated
Sotl: 3 5
Clay, wich zravel 6 10
Clay, yellow 13 3
Clay, zad. 30 33
20ek, sandy: &5 100
Rock, gray, p 3 108




Table 2.--Driljegs’ logs of Iepresencacive veilge~Coucioued

aicke hicke
Matarials aese Depch Macarials a8 Jepch
ffeeg) figec) ‘23e¢) (Feag)
20g/38F-105cs. Lee Willisms. Alticude 3,529 ft. Drilled by 248/37%-29d%d. ‘Jayne 3laylock. Alcicude 3,510 fr. Ortlled by
#olloway Drilling, 1968. Casing: 6-iz diam co 22 £2; Harold £. darcley Orilling, 1976. Casing: L2-(a diam co
unperfocaced 20 ft; 'mpesforaced
Sotl ] ] Clay and roek 19 19
Clay, brow 13 18 Raek, black 15 o3
Sand 7 28 Pumice, gray 14 52
Send, |8 26 Clay, b ) 80
Sand. 20 44 Clay, dlue 98 178
Clay 8 7% Clay, greea, scicky: 7 235
Hock, gray i1 103 Clay, dlack 17 282
Clay, & . scicky= 8 300
=JZ3ba. B4ll Robertsca. Alcitude 1,550 f2. DOrilled by
Holloway Drillisg, 1966. Casing: 12-io diam 2o 72 fc; pex~ 38S{31r~daddd. M. J. Haioas. Alcitude 4,099 fe. DOrilled by
focaced 22-72 £t Roasberg & Som Irrigacion, 1959, Casing: [2-in diam co
91 £2; unperforated
Soil 7 7
Clay ] 15 Satl and hardpaa: « [~ ]
Lock, gray- <0 [1] Clay, blus 20 60
3ock, droi 16 n Sand 13 73
Rocik, biascic, hard it 82 Gravel, mall 1 7%
1ock, ted: 30 112 Clay, blue 13 a0
2ocikk, black 6 143 Gravel, mmail o 8%
Clay, dlack: n 220 Quicksand 3 87
Clay, » (1) 285 Bassl 28 115
Clad, » Ted, hard 3 140
Clad + tod, looee 7 167
235/31JE-13dbe. Lee Yilliams. Altitude 3,795 f2., Drilled by
Hoiloway Drilling, 1968. Casing: 6-in diam co 103 fg; per-
foraced 22-100 £t 3E=-13das. Laeter Thommson. Altitude 4,135 f2, Drilled
by Jack McClure Drilling, 1937. Casing: Lli~in dism co
Satl, sandy 7 7 40 ft; uoperforated. Recomdiciocnaed 13963; L2-in lizas:
Clay, b 2 3 perforacad to 96 ft
Clay, blue 15 45
Gravel, saall-sized 1 ) Soil 1 il
Clay, black 176 220 Clsy, ysllow 23 3%
Clay, green~ 183 o Rock, ls 10 [
Sand, gresa: 1 FEP] Cloders, coarse, WBCAr-DeArifgee=eeececenceens 3 57
Clay, gre 18 250 Clsy, red 7 7%
Rock, yolla 4 7
Clay, yellc S -3}
333/348-20bda, John Temple. Jalcitude 4,596 ft. Drilled by Roek 2 108
Holloway Orilling, 1963. Casicg: 8-(n dizms 2o 20 fg; Ciodars, wacar-beari 3 108
ungecforated
Soil 2 2 288/33E-26deg. U.S. durssu of Land Macagemanc. Altitude
Clay 22 2% 2,105 fe. Ortlled (a 1955;: driller uckuowm. Casicg:
Sacd. L 25 6-ia diam %0 63 fc; unperforaced
Clay, bdlue: 106 129
3ock, craviced: —— s 13% Clay % [
Roek 1n 93
Rock, soft 2 97
228/ 33k~173dc. Joe Fine. alcitude 3,780 £2. Orilled by Skinmer Sand i 98
& Soas Orilling, 1964, Casing: 6-in dimm co 115 f2; pere Clay u 109
faraced 110-11S fe . © Clay, vich sacd scTeake ] 11%
Sile L s
Sail 6 [}
Sacd, fine: 6 12, 5
Clay, sacdy | 20 383/33%-29deh. A. 3. Haom, alcitude 4,107 £z, Drilled by
Gravel, aadl 12 2 4. C, Smooc Drilling, 19357, Casizg: l6-(a diam co 63
Clay, dlue 68 100 fe; perforaced 13-38 £t
Sand, black, and s=mll gravelecececccccccccces 10 110
+ Tod s 115 Soil, ssady loam 15 16
Quicksand and clay, vater-dearingeceecceccccae o b}
Clay and sand. 3 23
238/37%-27dbd. C14ff Blaylock. alcitude 3,325 f2, DOrilled by Sand and silt, blue 7 s
darold £. Harcling Orilling, 1976. Caatng: 3J-in diam co Clay, sof:, and sand 5] o3
T3 tz; parforaced 68-70 fc Clzdera, black, vater-bearisge~eccccccccnccccs 10 55
. Cinders, Ted, vater-bearizg w 53
Clay and rock 19 19 '
oekk, Slack 9 28
ek, bdrok 4 2 p =19cab. F. E. Jonas. alticude 4,115 f2, Irilled Ov
ek, black, solid b8 63 Skicmer & Sons Drillliag, l963. Cast=g: 5-ia dism o 20
ek, dlack, brsi 3 46 £3; unperforacad
lock, Slack, soiid 4 70
leek, Slack, p 3 73 Sotl, Srova. 3 3
Clay, b 2 78 Clay, yvellow 7 30
Clay, Slue, vith traca of bHlack saudecscccccee % Se
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Table Z.--grillers’ logs of Tepresencacive velij—Contismed

YT Thick=
Matsrials cess® Depth Magarials 3e89 Jepch
Lleer) L Lisec) (feac) | (feae)
~ P. L. Jouss. Altitude 4,120 fc. Orilled by Jack 273/32%-]33ed. C.S. Sureas of Land Mamagemenc. Altictude 4,478
%eClure Ortlling, 1957. Casing: l4=(n dism to 66 fC; per- z. oJetlled by Skinser & Sous, 1963. Casing: 6-ta dism
Soraced. 23-13 £t and 33-43 f¢ co 372 fz: parforaced 332-572 fc
Satl: 16 16 Soulders, largs 10 19
Clsy, yeilow &) 13 lock, Slack, aard, brok 0 30
Gravel, wacac-bearing 2 33 Rock, lave, 3lack, hardeseccvescaccscencoscccs 36 [1]
Clay, yell i 5 Roek, Slack, hard, brok 17 8
[ i 2 66 Lock, black, hard, solid 2 103
iock, lava 2 L] Rock, brok 10 113
Clay, yullow 36 122 fock, lave, ted, gray, and dlack, hardeccncces 97 212
Sand ] 10 Rock, gray, hard 48 260
Iock, lava, ted and dlack: 37 297
fock, lava, black, with b clay 20 3z
Z3(31s-1ach. Tred Briggs. Alcitude 4,107 fc. Ortlled by Clay, yello 7 Yo
Rossberg & Sou Irrigaciom, 1939. Casing: 12<(a diam Co Rock, ted, safc. [] o
1§ fg; unperforatad Sand -1 30 380
Clay . B [*3 L%
Soil. 3 s Clay, yeliow 19 443
“Rardpen™ 7 12 Clay, greem and yellow 18 41
Basalc, gray 59 n Clay e yello 14 (35
Cizdars, red 3 99 Clay, bdlue 48 523
Roeit, lavae, black o 103 Clay, yellow 37 360
Cindars, Slask 7 110 Clay, yellow, with coarse gravel, vacar-
Semcaunics, yell ) s bearing 12 72
Yollede, U.5. JuTesu of Lasd Mansgemanc. Alzituda 6,213 323/33r~20dba. U.S. Bursau of Lind Managemant. Altitude 4,208
fz. Drilled by Skimer & Soms Drilling, 1963. Casiag: fe. DOrilled ¥y Yorthwest Drilling, 1976. Casiag: S-ia
i dism zo 132 £%; perfovated 1124151 £t diam co 200 ft; perforaced 120-200 ft
Souldavs, 1 16 1§ Setl [] [ ]
Roek, black, solid 2 18 Clay: . 9 15
Boulders, loos 13 si Clay . gray, hard s 20
Rock, black, hard, and red rogkewswecevccoseas 48 99 Clay s Br [ 1] 80
Rock, grxy, hard 18 117 Rock, lava, gray 120 200
Rock, black, hard . 13 110
Cinders, rad and dlack, 1 20 150
Lava, red, vatar-beariag——— 1y L3y 228/33%-23aga. U.S. Buresu of Land Management. Altituda 4,523

fe. Drilled by Skicnar & Sons, 1962. Casing: &-in dism
eo 232 2g, 4~in diam co 520 2z; performced 490-35135 fe
2¢.14bcs. U.S. Bureau of Land Mansgemens. Altitude 4,515

. Drtlled by Skinner & Sous Orilling, 196). Casiag: Soil, with loosa rock: 23 1y
Soin diam co 376 f2; pexforaced 546-578 f& Lava, bhrok I3k (%]
Ciaders, red 2 2
Sotl, brow 1 1 | rava, gray, bard, creviced 13 60
Sock, dlack ? 8 Lava, rad, brok 30 150
Soulders, loes 2 10 tavs, , bazd 10 1690
Cindars, locs 9 19 Lavae, red, brok 13 173
Souldars, loss s 26 Claders, rad - 19 183
Tock, black sad gray, solid 40 5% Lava, red, broi 40 228
Cizmdars, dlack sad ted 12 76 Sock, gray and black, haxd - 48 - 210
Souldsre, loes 29 103 Lava, ved, brok 13 ‘1858
Rock, Srowm, with crevi 2 127 Cloders, red s 2
fock, ted, seft o] 173 tave, black, hard 10 3%
2ock,, black 5 200 Rock, gray, bard 0 130
Sand wird ko 230 Cladars, cod H 133
Send, whic, 0 250 Clay, b , sandy: 22 387
Sand » vai 0 300 Clay, yella 13 502
Clay wich gravel, b 173 4713 Sandsczoe, vhile, VACAT-dearifgecec—mcecccaces 13 518
Clay, blue 28 300 Sand, black, sedi s 320
Clxy, bdiue, scma vater so 350 . hard HY s20%
Clay, blus, wich gravel, vacaz-basrigge—e—e—ve 26 s78
23/3%E-Abcd. Alfred Oltcnen. Alcitude 4,151 fo. Orilled by
I3/32%-14ced. U.S. Burem of Land Msnagemenc. Alcitude 4,340 Skizner & Sons, 1967. Casing: 6&-ia dism to 20 fg;
f2. Orilled by Skianar & Sous, 19746. Casing: &-ia dimm ca unperforaced
433 fe; unperforaced .
Soil, & 3 3
Soil, dlack 10 10 2w0ek, lava, black, hagdececccccsccnceassaccans 2?7 30
2ock, black, hard 19 20 Clay, Stown. 150 180
lock, sofe 10 30 Sand . Be 30 10
fock, gray, hard, vith cravitegese-eceesccceee 33 83 Sandscons, black, wich vhice pumice: .
Claders, black and red 17 82 vataz-bescing b s
Roek, black, haxd 53 138
dcek, black, hard, wick red 3CTeAkgiecececvase (31 150
fock, Black, red, and drowm, vith claderscewes 20 200
fock, gray, sofc s as
Rock, micicoloced 13 230
Rock, Ylack and browm, sof: 0 =0
focik, dlack and red, hard 79 320
Sand, vhits 150 70
Clay, bBlua, and clayscons, sandyeeeravecsceccs 10 «30
Clay, greenish-~alus 70 420
Clavectans, sandy, layered 1 40
Ay, gtaen and 3lue, with gravel; soma valer- 16 (S
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Table 2.~—Drillery’ logs of represencicive wellse-Coutimmed

Thica~ “Thiek=
Magarials ness Oepch Macerisls ases Dapch
fgeg) | (feeg) set) | (feac)
373/368-Ucac. Alfred Olomsm. Altitude 4,300 fr. Orilled by 2 ®e27bcd. Msurice Davias. Altituda 4,140 ft. Ovilled by
Jack MeClyze Drilliag, 1936. Casing: 8-in diam 2o 60 fg; Szizoer & Soms, l966. Casing: 6-ia diam co 20 f23
uaperforscad unperforated
Sofl 2 2 Sotl, bSrowa, sandy: 3 t
fock 12 16 Cl.u: bm: sofe, wvith soma fise gravel——e--- 129 13
Clay: 38 52 Roek, mlticolored, soft 3 133
G A 2 % Sandscons, vacer-beari k24 180
Pumtca 86 140 .
Shale, red 33 23
and aod . -28ads. U.S. Busesu of Lsod Ysnagemsae. Alticude §,110
S. gravei, vatar-beariag: s 20 fe. Ortllad by W. I. Majovs, 1962, Castng: 6-in dimm
. to 73 f2: umperforaced
- . U.S. Burssuy of Land Masagemsnc. Alkitude 4,363
fec. Orilled o 291 f2 in 1956; drillsr vmknowa. Casing: 2012 ,ig :g
6=in dian Co 254 f£g; umparforsted M: n:: o ::
Soil, with clsy, sand, and gravele 7 7 Ciod red 10
Rock, gray, bard and soft, wich crevicea——-—— 32 59 Lock, lava, vecer-searing 2 92
Lockk, pinic, solid, with cruvices: I3 63
Rock, gray 8 n
M: vt:!’s cravicas 22 9 ~33ach. FloLea Solly. aAleitude 3,993 f. Orilled by
2o0ck, solid: [ 929 Holloway Drilling Ca., 1957. Casing: lé<in diem co &l
Clsy 3 102 fe; pexforsced L7-38 ft
Rockk, selid 3 103
Crevice 1 106 Soil 10 10
fock, selid 3 109 Clay and pm\l‘. - 22 »
Sand, wich cind 2 111 Geavel, wacer g 1; ;:
Rock, with alcernata solid smd crusbly layarse 2 133 Clay, yollow L b
Cinders, ved 9 162 Shale, blua 3
Ash, volcant 73 217 Rock, black, hardeees 17 113
Rock, “porcalainelika” 1 218 Ceevics, vith brokea vock. 5 120
ash, volemnt 11 229 Rock, black, hard 3 156
Tuff 23 282 Rock, browa, 11 163
Rock, b 20 72 Clay, b 4 1; gg
ock, black and bEOVE, WCAT-BRATLOgem—me—m=san 184 2904 Mlcdt. black, hard 1 198
Rock, pink, firme 29 Ted
Pl ' fock, black, hard 10 223
Roeie, b 5 230
=12sde. U.S. Buresu of Land Management. Altitude 4,250 Rock, browa, hard N e
fc. Orilled iz 1938; driller unknowa, Casing: 6eia dism ;:::'k‘ :‘- ciadak “ 08
. eo 92 f2; unpecforaced ) : _uskL » hasd 3 i
Soil, with clsy, sand, znd broken rockeweeewes 0 10
fock, broi
W: gray, solid Lg §§ - . U.5. & of Land % Aleitude 4,225
focik, rved, piak, and gray 3 79 fe. Orilled by Dick Akins Wall drilliag, 1966. Casing:
Sand and gravel, dry % 83 6-ia diam to 142 f: unperforaced
Roeit, crumbly, and some sand 7 90 L ° 2 2
2oek, firm, wich soma saft rock and tuffeeewe= 7 97 Sotl, sandy 8
uts: 11 108 lava, gray, baxd 56
Rock, hard and s0fc, with cravicaercsmovecocse 28 136 Cinders, ted 83 69
Cinders, red 2 136 Lava, gray, hard——e<oe 9 78
Tufs 13 149 Cinders, black 3 116
Sand, with tuff and cind 3 153 tava, gray, sb d 11 lg
Sandstona, Vatar-bearing 3 158 Lave, gray, hard 118 1
Sack, bacd Sk 163% Lava, gray, oed 53 px 1Y
tava, sofc L) m
Lava, hasd 7 78
/ISE- . Maurics Davies. Altitudas 4,149 f2, Drilled by
kionar & Sons o H -ia dizm 3
:npciuuu s 1963, Castags L2-ia £e 176 e S/ ccc. Delmar “cClesn. Altitude 4,180 fe. Drilled
by Laxry urd Woll Ortlling, 1973. Castag: 6-ia diam co
Soil 2 2 35 22: 4=in diam O-173 ft; perforaced 113-173 £
Sand, lightedrowm, 2 I3
cuy: brown, sandy: 57 61 Sand. ;g :g
Sandstous, brown, vacaz<bearisg 9 70 l-unl.:: gray : b
Gravel, mediumeirowa, vizh claywecevecmcccsces 27 97 Clay, 19 103
Sand, gray, fiua, aad browvm clsy, vacez- Bassle, gray : 103
beariag 30 127 Sand P 150
Gravel, madium, with drowm clayswececreoccncnas 7 164 Claysconas. 2 s
Clay, yellow 10 17 Rock sad sand
Clsy, blue: 29 203
Rock, lava, red and dlack, safEeecvev~ecocccen 11 214
Sandscons, black, vich trace of gravel,
vacer-hear s 219
Roeck, lavs, black, 30£2 and hard, vacere
Yearing X% 253
Rock, lava, black, with yellow, drowa, and
ved clay, vatar-desaring 13 66
Clay, yellaw ES e
Soek, lava, red, yellow, and black, with
blus clay s 278
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Tabls 2.--Drilisrs’ logs of ceprssencacive weilge~Costioued

238/ ¥%E-~1s8d. U.S. Sursau of Land Managemanc.
Irilled by 4. L. “ajors, 1962, Casing:
saperforacad

Soulders ~ecaconace
Cindecrs, gray
20ck, lava; vater At ll3 f{Receccccrcanconcncon

Aletoude 4,182 f2.
§~in diam co 19 f=;

b1
6
9L

n
7
128

23

Thick~ Thicke
Matarials cess Cepech Mstarials sass Depch
{fsec) [4{113] (feec) ({eeg)
- > U.3. Juress of Land ‘moagmmsnc. aAlcitude 5,251 fz, 288/34¥%-1Thea. Ctley 3roes. Alticude 4,303 fe. Orilled by
Jrilled by Skionar & sous, 1962, Casing: 6-ia dism c3 l&& Joan W. 0eshary, 197]. Casing: 12-la diam co 234 fe;
£2; unperforaced uspesforaced
Sotl, ¥ 2 2 Sotl, ¥ 3 2
Sould 73 78 Gravel, aedium sod § 8
Sand 6 a1 Clay, y-.\l a7 9
tock, dlack: 22 10 Clay, b (3 180
Zocie, ted 10 13 Clay, blue: ] 180
2ock, dlacik 7 120 Rock, gray, hard 2 182
Iock, red, with dlagk sETsskscecncceccoccenoes 13 132 Puzice and clay, sixed &3 263
Zock, dlack 12 148 Basalt, red, hard 20 283
tock, b [ 151 Clay, ved and gresn ] 308
2ock, dlack 3 134 Sasalt, gray s 310
Sand, dlack, fine 3 138 Clsy, bdlue: ] 3%
Rock, black ] 166 Chalk, whit ] 393
Zock, black and b 9 173 Clay, b... 30 345
fock, dlack, with red v 9 134 Clay, red 10 533
Claysesse, bdrowa, with sand; some vagerewweews 111 293 Sasalc, red 3 3560
Sandscone, browa, vatarebearing 17y 312% Basalt, dlack 110 §70
3asale, red 2 650
Clay, blue 13 708
=Sded. U.S. 3ursau of Land Managmmanc. Altitude 4,598 te. Sasale, red: } Tio
orilled Yy Skisnar & Sous, 1963, Casing: - Bein dism Q-4 fe, BasalZ, gray, very bard 130 840
6=ia dism 0=378 f£; unparforaced
Eock, gray, hard L) 10 238/368-17cca. Otley Bros. Altitude 4,302 fe. Drilled by
Rock, Slack, brok 3 33 Crans Orilling, 1960. Casing: é~-iz diam to unknowa
Sock, bu:k 7 62 depeh
lvuldn!l. e 3 &3
Roek, bhck, hard 2 a7 Soil. 3 3
Cindars, ced 3 90 Gravel 12 13
Lock, dlack, harnd 72 182 Clay, reddish 10 o3
Rock, gray, bard 17 179 Clay, yellas A ] 90
Cind ced, S 186 Shale, dlua: [ 96
Clay, brown 5 189 Clay, ;tq, cTumbly 2 9
Cley, Stowan, vith cosrse gravel: % 23 Shale, blue: 32 130
Sand, vhity, fine 3 28 Clay, yellow 3 145
Clay, vl 2 308 Clay, dlue 13 160
Clay, Stowmn, sandy: 98 48 Gzavel, vacer-basrinsg S 163
Clay, yail 79 483
Rock, lava, black § &9
Clay, yall 2% s1s 288/36%~302as. U.S. Bursau of Land Mssagemeac. Alcitude 4,368
. Clay, Nlev. v!.:h m:n sand and fine fz. DOrilled by Rich Kzobloek Drilling, 1938, Castag:
gEavel; i 533 G-in dize to 138 £3: usperforsted
Cuy _green, vi.:h £z gravel; vacae-
1% 567 Soil 2 2
uad coarsa, vith crace of gTeea clay; vecar- Lavs dould 10 12
Seariag 183 578 Clay, light volcanic ash, with lava bouldersee a8 so
Lava boulders, large 18 &8
"Zalcanics,” lighc-drove, with lavs grevele=ee 78 146
m. Jenkins Bros. altitude 4,192 fo. Orilled by Soapstone azd clay, gray and BroWR=ee——mcovaes % 180
2tca Knoblocie Drilling, 1939. Castizg: l6~im diam 2 4v €23 Shale, dlue-greea 2 az
unperforsced Shale, dlua, vith some imbedded gravele~eveee 36 pCe |
Caogl ) 233
Soil 2% pt § Clay sod shale, light-grees 43 29¢
Lava, bard 224 3 » har 3 29
Lava, droken (sofgar) 2 7 Rock, dark-browe, seft snd crimbledeeecacccacs 2 0t
Lave, darkegray 12 &9 Clay, blus-green, and skale, vich scraais of
Basale, hard, and sofc gray lava e 9 58 soagscone sad gravael 7 38
Cind 2 40
deg. Tom Jeakins. Alsitude 4,273 f2. Orilled by
ddb. Uskoowa., Altitude 4,343 fE, Drilled by Skiznsr QUch Kaodblock Drilling, 1957. Casing: 12-in diam co
& au. 1961. Casiag: Bein dizm co 404 fT; umperforaced 100 fe; perforaced 35-35 ft
Soil, b 2 2 stle, dlack 14 16
Clsy, ted, with fins gravel. ~oesees 18 20 Graval 1 18
Clay, browu, vith fine gravel &0 80 silz 11 b}
Clsy, gray, vith fiza mnl-—«---—-—-—-—-- [ 86 Clay and sama graval 33 39
Clsy, bwvn. with fios gz &8 13 Sand, loose: 19 18
Clay, ted 66 200 Graval asd clay, layered & 23
Rock, gray; sooa vacsr i 201 aoek, " 1ike" 173 . 237
Clay, can, vith fine graveleecceeccccconccsace n 72 Gravel, 1.,-... - 13 27
Jandscone, gray, VACET-DRACLIE e evcncranccane 17 139 Sand wich clay 8 Pl
Soayuau. dense, with some gTEVelecc~cecana~e 17 33



ke nicke
Macarials asss Depcht Magsrials asse Cepe
' fisec) | (feeg) ffanc) | ‘feeq)
J88/06r-3c3h, U.3. 3ureas of Land Managemeac. Altitude 4,192 fe. 7-32abd, Mrs. Russell Arvmald. Alcitude 4,116 fc.
Srtlled by Rich Ranoblock Orillisg, 1959, Deepaned ca I3 £t orilied Jy Rossbery & Son Irrigsticn, 1963, Casing: $-ia
i3 1963; lacer caved. Redrilled £2 263 ft in 1968 by Jobm dism =0 &3 £c; unperforaced
3. Rossberg., Casing: 6-in dism to 250 ft; perforsced
210-220 & Setl 6 6
Gravel, d 3 19
Sotl, “sdabe” 1% 18] Sead and g 1. 5 % 43
Soulders, & AN L6 Rock, cinders, red 13 358
Clay, b » Beavy 28 42 Sand, d 3 66
Pmice— % 66 Gravel, fine |8 87
Clay,. browa, mmdi 3 89
Sotl, b , sandy 27 118
fock, grsy 6 122 -33cdb. Rax Clumens. Altitude 4,260 f2. Orilled by
Clay, browan, madium, and some ashewwecnewesone 73 166 ‘“oexner Ovilling & Pump Servics, 1971, Casiag: 8-in diam
Soap safe: s int to 13 fr; unperforaced
Clay, brown, gravelly i 202 ' .
Cindars, with aedius clay ts 216 Conglomarace, pedium-sized: 28 28
Clay,.blua, asdium, gravellysereccccccaccccces 16 230 Clay . B s 33
Clay, yellow, gravelly 10 60 Clay Tod: 9 62
"thyelite” 3 %3 Clay b 65 107
Clay, yslilow 42 285 Clay » gTay 9 116
Clay, yelilow,. sand. 35 320 Clay » b 5 121
Graved, bearing s . 328 Clay and congl ] 127
. ‘ Clay . 3 150
J3%- . HBmmood sud McClesa, aleitude 4,170 fe. Orilled
Sy Jack MeClure, 1969, Casing: 8-iz dimm co 41 f£3 3J08/32%-8cad, U.S. Buresu of Lind Managesanc. Altitude 4,445
unperforstad fc. Orilled by Dick Akins Well Drilling, 1967. Casing:
6=(n dimm ta 427 fr; perforaced J27-34L7 ft and 407625 £t
Sotl 4 '
Clay, yellow s 9 Soll, sandy: 2 2
. wacar-besring: 28 37 Clay, yellow, and drokem rock 36 b ]
Clay, yallo 2l 58 Saandscons, brown, soft 57 93
Cravel, small, wacar-bearizng 3 61 Rock, pink, seofc 7 102
Rock, lava, gray, medi % L2
Clay. » gTeen: & ] 139
298/32%-2T%db,. Harasy Couancy. Alcizude 4,270 f£. Orilled by Rock, lava, gray, medi % 163
Lica kooslock Drilling, 1957, Casing: 6&~in dism co unknmowa Sazd, with mmell mmounc of brown clay biadar-- 264 427
depelr
Caiowa 180 180 208/322-11%3a. U.S. Buresu of Land Vasagamenc. Altituda
Scap browalsa-gray s 398 »,516 £z, Drilled by W. Z. Majors Orilling, 1962.
Shale, blue s &30 Casing: 6-in diam to 21l £g; unperforated
Sotl 2 2
v.32chg. Marvin Morger. Altitude 4,180 fo. Drilled By Sand » gTBY &3 o3
lossberg & Sou Irrigacion, 1359, Castag: 6-(n dism co 38 Sand L 70 113
£2: unperforsced Cind 19 134
Bould 4 173
Sotl. 20 20 Ciad, W% 202
Gravel, pes=sized 30 20 Clay, brow 8 230
Cinders, ted, and gravel 10 60 Y gTRY 19 2%
o L, Teddish 10 70 Clgystons, brova; wata™ & 376 fQemeeveeececes  14] 383
Sasale, hard 1 n . .
. 308/33g-4aba, Rax Clamans. Aletcude 4,280 fo. Orilled by
299/372-33cag. U.S. Juresu of Land Managemeat. Alcitude 4,333 doerner Drillisg & ump Service, 1971. Casing: 3-in dism
iz, Orilled by Majors Drilling Salas & Service, 1962, o 10 fe, 6~in dima o 129 fr; unperforaced
Casing: 6-in diam co 20 f£; umparioraced
Congl 13 13
Sotl 3 3 Lava: % 29
sould 30 3 Clay, zed 29 9
Ssnd red 2 s Lava. 5 1]
Sand . 108 140 Clay, b 3 %0
Sand » viite 2 162 Clay: % 7 97
Sand . B 93 238 Clay and conglomerate, b 27 12%
Sandscouns, wvhi 10 %3 Clay and conglomaracs, red H 129
Sandacone, JTUVE, VACAT-DeATiigereccccccvecocs 80 323
308/335~%abe. Rax Clemans. Alcitude 4,285 ft. DOrilled by
2 - . Walt Bailey. Alcizuda 4,177 22. DOrilled by Jack “osruar Ortliing & Z=mp Service, 1989. Casing: §-iz dism
MeClure Drilling, L9664, Casing: 6-in diam to 30 fg; per- ta 1283 e, S-(n dism co 280 £3; performced 253-280 fc
faraced 70-80 £
Sotl 13 13 Soil S S
Sand and clay 3 22 Conglomaraca 3] 29
Sand (¥ 66 Clay, browm, and conglomarsCee=cessseccccceeess 160 180
Clsy, yella 8. 7% Clay, grsscish-yellow 2% 0%
Sand and graval [ 30 Clay, red 16 P
Clay, browm, and congl. 12 52
Conglomarnes acd yellow shaleeecewscvcceccccce 23 280
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Table 3.--Sumary of observacion-well dacs

Period of Depth to wactsr, in feec delow Wager- |Amnnual race
Depth Tecord land surfacs lavel of change
Vell mmbar | (feet) | Aquifar Bcggr?.:d Highest | m crandl/ (£eeat)
228/30E-274de 127 Tvs 1966 - 42.80 9-20-76 59.64 8-27-73 Falling 3.3
228/315-284dd 490 Qal, Tvs 1966 - 13,30 11-18-76 31.46 6-21-73 Stable -
bceh 288 do 1930 -~ 1.50 4-21-36 19.82 6~ 6-74 Falling -.3
36bad 33s deo 1963 1976 4,87 5-21-66 17.54 8-22-68 do -.5
223/324E-30cdd 647 do 1966 1976 4,00 5-18-67 135.235 8-29-73 Stable -
228/33E=27ade 833 Tvs 1966 -~ 12.02 do 52.15 8-22-68 Falling ~1.2
233/30E~36bbe 198 do 1969 -- 2/1.86 3-3-77 5.89 8-21-75 Stable -
233/31E-3b5b 14 Qal 1936 1970 1.69 2-25-63 10.41 12-12<44 do -
Ssac 400 Tvs 1962 == 10.92 4-18-62 26.61 11-30-67 Talling -.3
lldecl 120 Qal 1959 - 3.70 5-18-75 11.5  1- 6~74 Stable -
1ldes2 S61 Tvs 1959 - 6,90 S- 3-71 29.1 7- 8-73 do .-
lhasb 17 Qal 1-936 1970 1.50 4-16-52 13.20 1-15-36 do -
16bee 14 do 1936 1971 .80 do 9.10 do do -~
16dbd 300 Tvs 1930 - 3.95 5-20-65 16.75 8-23-72 do -~
3che 13 - Qal 1936 1970 .28 $-22-65 8.57 12-11-68 do -
233/ 322-3aad 220 - 1965 -~ 6.06 3-25-71 24.08 8-21-75 Uncertaiz .-
7cab 93 Qal 1928 - 2.67 S-19-65 138.37 7-30-31 Stable .-
28sba 140 do 1966 1971 15,26 5-21-70 42.74 5-23-63 - - -
29adb 260 do 1967 15.12 $-27-71 34.30 8-22-68 ralling -.3
30ddd 19 do 1936 1970 5.43 $-21-70 Dxy 1-15-58 Stable -
23s/324E-1bbb 300 do 1965 == . 2.58 2-25-76 15.33 3-5 ~74 Stabls -
233/33c-36ad . 85 de 1966 1970 5.53 S-18-67 10.84 12-12-48 -— d
233/ 34E-31add 207 Tvs 1971 - 16.80 5-22-75 22.74 8-21-75 Stabls -
248/30E-Tcdd w7 do 1962 - 16,23 S5~19-67 21.22 9~ 276 TFalling -2
26dda so1 do 1962 1972 235,77 4-19-62 50.68 10-11-68 Stable -
248/312-28bee 17 Qal 1936 1970 2,76 4-16-52 13.06 9~ 8-36 do -
248/324E-30dde 130 b 1963 - 21,79 5-27-76 27.446 8-21-63 Rising +.4
268/3E=31bsc 95 ™ 1959 - 23.90 5-20-65 34,95 8-29-74 Talling -.3
3lcbd 110 Qal 1963 - 19.71 do 27.80 11-17-76 deo -.3
3lded 301 - 1962 1967 30.12 8-23-62 36.06 11-30-47 -~ -
233/31E-cha 170 Qal 1962 1970 3,70 3~ 3-70 37.67 9-11-68 - .-
29cch 209 da 1963 1970 70.56 6-10-70 71,57 10-13-68 - .-

Sea foataotas st end of table.
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Table 3.~-Surmary of observacion-vell daca--Continued

Pariod of Depth to wacer, in fsat balow Yatar- | Aanual race
Depch 1 land c | lavel of change
7ell mmber | (fesc) | Aquifar s.gEFy End | AigBest | BTE?’%J’EI"&':’E_ crendl/ (fast)
1558/ 34E=30dee 41 ™S 1962 -~ 31.60 3~ 9-66 35.29 6~ 3-74 Stable .-
26S8/31E-26bba 230 Qal 1963 1967 12.74 2-15-66 13.28 3~ 4-65 - o
dddd 147 » 1966 - 4,50 12-15-76 7.42 11-20-68 Stabls -
265/33E-13¢aa 108 do 1962 - 31.35 9-20-72 33.50 8-19-70 do -
19cce 117 do 1959 1976 37,36 2-16-73 40.30 6~18-69 do -
19dde 97 do 1962 1976 14.42 3- 1-76 16.28 8-23-62 do A
28cdd 63 do 1962 1970 10.70 12- 2-65 12.51 do do --
33baa 300 do 1938 - 27.82 1-18-77 29.680 do do -
Jsace 96 do 195§ - 20.65 3-12-77 22.50 6-18-69 do .-
beea 81 do 1962 - 19.66 12+ 2-65 23.60 12-13-7§ do -
268/34E-6acd 260 Qal 1962 - 28.39 do 30.57 8-21-48 do -
6dab 297 do 1960 1967 31.26 3~ 9-66 31.82 3-22-64 do -
19cab 34 do 1976 - 15.89 3= 2-77 17.03 9~ l-76 - -
19dba 130 Qal 1962 - 25.85 3. 9-66 27.00 8-28-74 Stable -
278/31E-lach 118 ™ 1962 1968 11.98 8-26-65 14.09 4-19-62 -~ -
278/33E-2000 176 | do 1956 - 19.08 3-18-77 25.97 8-23-62 Stable -
275/36E-33ach 312 do 1963 -~ 25.22  3+25-72 31.40 3= 9-§9 do -
295/37E~1Tcca 190 - 1965 -  92.44 3-19-65 106.18 2-25-7% do -

1/ Refars to lacast 10 years of record; vhars pariod of racord is less than 10 years, no comment

{3 sade.

2/ Vall reportadly flowed at land surface vhen drilled (Lecnard, 1970, p. 36).
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Table 4.~sewrse sed rimilicanse of chewpeal sod phveical sharseteriatise of weceg

Conscicumnt | Pecaucial somureads) Sigmificance ov Joliaition
Stites (3104) Stlisate sisersis L recks. forms nard scals ia Aign~sressuse belilsrs.
lrwm (Te) ¢ ia, wail ia tham 0.3 ag/l, any scais laundry aad
ad y1pe8. percalaia n-u: fizcures (Nasiomal Academv of iciesces,
1973). Lasget conceatretiing ey Lspact 36 jectionssie
TASCH 6 vates.
“sagaases (W) o ls s thean 0.03 ag/L mev cause browe
esicion of jlaac tlaewm. ) .ut.- 3CALE 18 Lavadry asd pereeiais slumisg fizgures
(Naeg ot Sei 1978). Cesecally ras sess
n]m teagures 38 Lires.
Salgtun (Ca) Lesks, setls. asd Mardpea” dapesits A congticuant of scalie depesits (a wetar sises. bellacs, and
rich is caled is Prinsipal camse of vaser barduses.
ad frem fortilizave.
Magaesium (Ng) Fervemsgnesium sinerals is rocks. A constituans of scale depesits in weCay pises. deilers, sod
cookvare. Second priscipal cause of watsr hardsees.
Sodium (Ma) Sediun=dearing ninetels ia recis: oas ia combiastion vitk chloride give vatar
tadustrial wastes salty casce. lacgs ia i I8 watst my
v sotl p Licy.
Potssatium (K) e 1 Ls in rechs: Laseacial plase sucrisse.
reseat 18 planc ciseus, sawage.
ladustrial vastes. and fercilizecs.
Stearvenace (RCO,) and Caroon dioxide (n air asd setl ecawe~ {a combiascion with calcium and ;| ceuse

carbonate (mx

here. Nardven” uuuu. or
18l 18

cton ef 4

alse 4
|mEger ia seil.

hardnese. Carsenaces of caicius sad aagnesius ferm scaie’
18 sceam boilers sod het~vacer facilicies and relesss
carrosive caches disxide gas.

Suifate (350,) Sulfide sinerals la cesks. gypeum. Sulfsces af calcium 20d magnssiue forw hard scals. (a2 cowe
srecipitacion. fevtilizers, asd cestretions grescer tlas aout 130 3¢/l sy have unsisasasc
sawage. caece and e cagtnareis £ some lodividuals (Yeciossl Assdsey

of Sciences, 1974).

Qateride (C1) Seils wmd recks, evaperics sisarais. Makes vacer cerresive: msre (ham 230 mg/L say taparc selcy
» 1 animal and tasce to wvacer (Maciamal Acadamy af Sciescan. 1976).
NSRS .

Nusride (T} n & ing ls vaich Jpcinum conceaCracions temd Co Ceducs decay of childrea’s
octul is Crace amsuacs is mseg teeth; larger coucsacracions cause setcliag of enamel of
rocha. conth. & on of €1 de (a drtoking vacer sheuid

asc saceed 2 3g/L (U.S. Lavy 1P on Agency,
1979).
Sterate (304) Sactarial sction is soil and plames: Tssantial plasc sucriesc. [a suriace watsr excesaive aitfece
s conceugraced ia plaat and asimal and phespaacas la combioacien csuse algal bloows which say
wastss, sevage, asd {secilizecs. result is ergasic earichmmet of watar and deyplecton of
disselved exvgea. Cousumpcion af vacer vich msce cham
sbouc 10 mg/L of sfzracs &8 ¥ way cause machemsglodacesia
i lef (7.8, Cavi l P Ageacy, 1979).
ia of " may iodicacs poiluction
3y actganic vastss.
Psspherws (P ot y beariag is » 2 al planc susrisag. Ses aitrace.
shosphacs (FO) ia ssec rocks in tTace meumta.
Conpousac of sevage, asimal wascas,
fageilizers, and sean decergests.

leresn (B) . leres~bearing miosrals. velcaaie Lasencial iz trace amsumce to plast aucritics. Tn concen~
sases. thersal springe. emd LTACLONS greacae tham abeut 2 3g/l. asy De Cemic evas te
sevage. talavese crope (Yacisasi Academy of Scissces, 1974).

Arsemis (4s) Jtsseived from arsenic-desring 2rolonged consumpcion af vacst coucsisiag mere ches sbous

sinersls. hgmzmuany

a 03 =g/t a( arseaic mav lead t3 chrouis porseming (U.S.
Agemcy, 1979%),

Disselved selids (restdue
o8 avagerecios ev
caleulaced)

¢ tae on af disselved selids im wvacer.

Soacifis conductance

Indicaser of the asilicy ef a selucs Ce condust ae eiee~
srical Glves (adicacies of tha concaatraciom of
disselved selids is vater.

Eardasse as (CaCOy)

Mataly disselved caletus and aag~
sssius is wager.

Progercy of wacar relaced to cthe formacion of as inseludle
curd with sessp aod the farmacies ef scale i pipen,
Setlary, asd cesaiag utsasils.

98 (hydtegea tos Hydregea ioas is seluttios. Uydrogen 108 activicy exprecsed (a esgacive legariznatc umits.
segivizy) A msssure of ctha disseciscian af wacer msleculas. A seutral
selutisn bhas e pit of 7.Q.
Teaperature L by local emvi lapeccanc yhywical scic chag aff caste,

eoffict ot € coeliag. suice
abilicy ef habicac lev uunc 1ile. and suitabilicy
far trrigactes.’

SAR (sodtum=edsorpeion=
raciad

Calculaced from the fellowiag equaciom:)

SAR = [ADN]
(Ca™e) = (ug*¢)
2

wnern: Yo"l gl wq*? ace ta
silliecquivalencs yer licer.

Zquacion Jredicea Che deqron e which Lrrigacise vacer Cesds
£o es¢car teco cacion—exchasge teaccioms ta seil. High SAR
values Laply & Razard of sodius croplasing adssched calcium
and un; thio vepl 10 § 29 seid
seraccure.
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