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Perennial Yield

The perennial yield of a ground-water reservoir is the maximum
amount of water of usable chemical quality that can be withdrawn and
consumed economically each year for an indefinite period of time. If
the perennial yield is continually exceeded, water levels will decline until
the ground-water reservoir is depleted of water of usable quality or until
the pumping lifts become uneconomical to maintain, Perannial yield
cannot exceed the natural recharge to an area indefinitely, and ultimately
it is limited to the amount of natural discharge that can be salvaged for
beneficial use.

Figure 6 shows that the total average annual natural discharge
consists of an estimated 70,000 acre-feet of evapotranspiration, 4,000
acre-feet of ground-water outflow to Hamlin Valley, and an unknown
amount of rejected recharge, or surface-water flow to the playas. If the
total discharge and the amount of losses that could be salvaged were
known, the perennial yield would be known. A minimum yield can be
based on the assumptions that virtually all the ground-water evapotranspir-
ation loss of 70,000 acre-feet per year could be salvaged but that very
little of the ground-water outflow toc Hamlin Valley could be salvaged.
Using these assumptions, the estimated minimum yield would be about
70,000 acre-feet per year,

Of the estimated average annual runcff of 90,000 acre-feet at the
mountdin front, somewhat more than 8,000 acre-feet is diverted for
irrigation, leaving the remainder for ground-water recharge and waste to
the playas (fig. 6), Even if water levels were drawn down substantially
beneath the alluvial aprons, the opportunity for additional recharge by
seepage loss from streams is limited by the short distance between the
mountain front and the playas. Moreover, it is recognized that even
with depressed water levels and without surface-storage reservoirs, much
of the storm runoff would reach the playas.

The amount of rejected recharge that could be salvaged by extensive
and well-distributed pumping might be on the order of one-third of the
estimated runoff at the mountain front, If this assumption is a reasonable
measure of the salvage, then the preliminary estimate of perennial yield
of Spring Valley would be on the order of 100,000 acre~-feet, Obviously,
the magnitude of the yield will be governed by the controlling hydrologic
factors set forth in the preceding paragraphs,
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Storage

Recoverable ground water in storage is that part of the stored water
that will drain by gravity from the ground-water reservoir. Under native
conditions the amount of stored ground water remains nearly constant.
The balance of recharge to discharge, which controls the changes of
ground water in storage, has been disturbed only slightly by the diversion
of small amounts of surface and ground water. Water-level measure-
ments have been made in seven wells in Spring Valley for a period of
several years. These data, listed in table 9, show that the water levels
in the ground-water reservoir have been declining locally at a very slow
rate, indicating a small decrease in the quantity of stored ground water.
The decrease could be attributed to the local increased draft on the
stored water due to pumping or to the decrease in ground-water recharge
associated with the recent drought (fig. 3). Probably both factors have
contributed to the decrease in storage.

Specific yield of a rock or soil is the ratio of (1) the volume of
water which, after being saturated, it will yield by gravity to (2) its
own volume., This ratio is stated as a percentage. In Spring Valley,
the average specific yield of the younger and older alluvium (the ground-
water reservoir) probably is at least 10 percent. The estimated area
underlain by 100 feet or more of saturated alluvium is at least 420, 000
acres, or roughly 80 percent of the 548,000 acres mapped as alluvium.
Therefore, the estimated volume of recoverable water stored in this
block of ground-water reservoir is at least 4,2 million acre-feet, This
large reserve of stored water is more than ample to meet foreseeable
future demands during periods of below-average precipitation and recharge
or short periods of overdraft.

Chemical {Cuality of the Water

Ten water samples were collected and analyzed as part of the
present study to make a generalized appraisal of the suitability of the
ground and surface water for agricultural use and to help define potential
water-quality problems. These analyses and five more are listed in
table 8.

Suitability for agricultural use.--According to the Salinity Laboratory
Staff, U.S. Department of Agrf&_ﬁﬂﬁre (1954, p. 69), the most significant
factors with regard to the chemical suitability of water for irrigation are
dissolved-solids content, the relative proportion of sodium te calcium and
magnesium, and the concentrations of elements and compounds that are
toxic to plants., Dissolved-solids content commonly is expressed as
"salinity hazard," and the relative proporticn of sodium to calcium and
magnesium as ‘''alkali hazard."

The Salinity Laboratory Staff suggests that salinity and alkalinity
hazards should be given first consideration when appraising the quality of
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irrigation water, then boron or other toxic elements, and bicarbonate,
any one of which may change the quality rating.

All samples analyzed had a low or medium rating for salinity and
alkali hazards, except the three from stock wells 13/76-33dl, 16/67-27d1,
and 18/67-lcl, which had high salinity hazard ratings. Water from these
wells and any nearby wells tapping the same shallow aquifer probably
would be unsuitable for irrigation, The sample from well 16/67-27dl had
a high residual sodium carbonate (RSC) value, and is classified as not
suitable on this additional basis.
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Water quality and its relation to the ground-water system,=--The
water of best quality has had a minimum contact with the rocks and soil.
In hydrogeologic environments such as occur in Spring Valley, the surface
water flowing in the mountain streams and down across the alluvial fans
can be expected to be of low mineral content. This is apparent from the
analysis of Cleve Creek water (table 8), which has a specific conductance
of only 42 micromhos at 25°C--an indication of very low dissolved solids.
The other creeks that flow from the Schell Creek and Snake Ranges
probably have similarly low dissolved solids. The surface water that
wastes to the playas and ponds there can be expected in time to become
poor in quality through the processes of concentration by evaporation and
solution of the concentrated salts from the soil on the playas.

The ground water in the valley generally has a much higher
dissolved-solids content than the mountain streams, as can be seen in
table 8, As previously mentioned, this is caused by the length of time
that the ground water has been in .contact with the rock and scil and the
distance the water has passed through them. The dissolved-solids content
is least near the areas of recharge; it is greatest usually in the discharge
areas farthest from the areas of recharge. In Spring Valley, the ground
water of lowest dissolved-solids content probably will be found on the
western side of the valley north of U.S. Highways 6 and 50. In the dis-
charge area, the phreatophytes use the ground water and much is lost by
evaporation, leaving a concentration of salts in the soil. As a result,
the shallow ground water in the central part of the discharge area can be
expected to be of poor quality, as was found in well 13/67-33dl.

At depth the water may be of better quality; however, data are not
available to demonstrate this in Spring Valley. The margins of the
phreatophyte areas generally can be expected to yield ground water of
intermediate quality, except on the sides of the valley where recharge is
slight and where the dissolved-solids content generally is high at shallow
depth. Such areas are on the east side of the valley north of U. 5.
Highways 6 and 50 (for example, wells 18/67-1cl and ?6/67-27d1l) and on
the west side of the valley south of Highways 6 and 50.
om the toes of alluvial fans

solids content as compared to the
luvium beneath the

Springs flowing from bedrock or fr
generally have an intermediate dissolved-
lower content in the mountain creeks and in the al
valley floor.

-magnesium bicarbon-

The water in the valley is commeonly a calcium
merich

ate type, probably reflecting the abundance of limestone and calciu
rocks in the surrounding mountains.

Generally the ground water in the alluvium has a temperature near
the average annual air temperature of the area. In Spring Valley this
temperature is approximately 500 to 55°F, Water temperatures appre-
ciably higher than this indicate high thermal gradients or relatively deep
water circulation, or both. Ground water under such conditions may
reach the boiling point; however, in Spring Valley the highest temperature
of the water sampled, 89°F, was obtained from well 23/66-31al.
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Table 9.—-Records of selected wells in Spring Valley

Owner and/or name: BLM, Bureau of Land Management Water level: M, measured; R, teported; ¥, flowing
Altirude: Estimated llse of water: D, domestic
Measuring point deseription: TC, top of casing I, irrigation
HPB, hole pump base S, stock
U, unused

Remarks: Number is log number in files of State Engineer office

Measuring point Hater level
Well number Diameter Principal De- Above Below M Tem~
and Owner and/or name Date Depth of casing water-bearing Alcitude - merip- land measuring or Date per- Use Remarks
location defilled (feet) {inches) zone (feet) {feer) tion surface point R ature
(feet) (feet) (483
8/68-14al  BLM, Line Range - 495 s - 5,180 TG 1.5 420 R— -
Well 417 M 7-15-64 Gasoline engine.
Three water tanks
10/67-16al  BLM - 54 a8 - 5,860 - - 42 R - - S Dug well
45 R -
11/66-1al — — -— - 5,780 - - ¥ - - -- U Flowing about
2 gpm (4-22-60)
11/66-24a) - 28 42 - 5,770 kid 2.3 20.2 M B-24-49
19.5 M 4-22-60 - S  Windmill
19.4 H 7-15-b63
11/66-35d1 Dee Heckethorne 1943 240 6,4 238-240 5,780 - - F R 4-16=-59 - S Log 5139, Flowed
5 gpm (4=-16-59)
11/67-1cl Swallow Bros. - 54.5 4 -— 5,820 - 4} T M 3-10-50 -~ U Flowing abour 36 gpm
{2=10-50) In group
of ~ wells
1:/67-13b1  BLM 1935 15 38 - 5,800 - - ? 1935 - -
11/68-29p1  Combined Metals 1935 353 8 268-269 6,100 - - 250 R 11-07-53 --  itin- Lez 2 For
Reduction Co. ing log se tle 10
11/68-31cl  BLM, Swallow Bros. 1935 80 38 - 5,870 TC 1.7 70 R - - 8 Windmil
72.9 M 7-15-64
12/67-2al BLM 1935 407 6 - 5,800 - - ¥ M 3-10-50 75 u Flowing sbout 90 Bpm
(1935), 50 gpm
(3-10-50 and
7-17-64). Chemical
analysis, table 8
12/67-2a2 Fish and Game -— 194 6 — 5,800 — - H M 3-10-50 -- U  Flowing about 1 §pW
Commission (3-10-50). For
icg see table 10
12/67-2a3 BLM 1935 750 8 — 5,800 - - F M 3-10-50 -—- ¥ Flowing less than
1 gom (3-10-50)
12/67-2a4 BLM - 283 6 - 5,800 - —_ | 4 M 3-10-30 - U Flowlng about 45 gpm
{3-10-50)
12/67-2a5 Figh and Game 1949 194 12 181-185 5,800 - - F M 3-10-50 65 U Log 1039, flowing
Commission about 40 gpm
(3-10-50). At
ceonstruction,
water started
flowing at a depth
of 56 feet
12/67-3b1 1935 30 60 -— 5,770 c 3.0 6.9 M 12-13-46 - 5 USGS observation
8.3 M 8=-17-53 well, Windwill.
Wwell 13 200 yards
south of dirt ropad
12/67-8al 1935 45 38 - 5,750 - - 20 R 1935 - s
12/67-11al  Della Yelton - 1.3 36260 —_— 5,800 TG 0 12.2 M 8-22-49 — D
12/67-11az  Della Yelton — 9.5 24 — 5,800 TC L.l 7.2 M B8-24-49 - b
12/67-12d1  EKirkeby Ranch - 300 6 - 5,920 ¢ [ l4.4 M 8-22-49 — D
12/67-12d2 Kirkeby Ranch - 21 48 . -— 5,920 Ic [+] 13.8 M B-22-49 — 5 Windmill
12/67-12d3  Rirkeby Ranch 1959 185 12 73156 5,940 -- - 50 R 7-19-59 cool I  Log 474l; pumped
1,000 gpm in 1963
12/67-13al  Kirkeby Ranch 1955 80 L 70~-80 5,900 -= - 8 R 10=-10-55 cold § Log 3209
12/67-13b1 Kirkeby Ranch 1959 220 [} 200-220 5,800 - - F R 7-24-49 cool S Log 4742; flowed
5 gpm (7-24-59)
For log see table 10
12/67-24b1  Kirkeby Ranch - 155 8 22-48 5,840 -- - F R 7-30-59 cool S Log 4981; flowed
7 gpm {7-30-59)
12/67-24cl  Fred A. Farnsworth 1960 300 10 30-250 5,850 - - 23 R 7-15-6€0 50 I Log 6568; test
pumped 960 gpm.
For log see table 10
12/67-2701  Kirkeby Ranch 1955 30 & 20-30 5,750 - - 13 R 10-13-55 -- § Log 3208
13/66~5al Buzz Pierce 1955 45 & 40-45 - - -- 15 B 10-05-55 - D Log 3207. For log
see table 10
13/66-25al  BLM 1951 120 & 80-83 5,950 -- - 60 R 1-24-51 - s Log 1536. For log
see table 10
13/67-8al Swallow well 1936 45 38 - 5,780 TC 2.5 15.8 M 12-29-47 -~ 5 USGES observation
17.1 M 9-14-50 well. Windmill.
16.2 M 9-17-53 Well is 0.4 mile
1l6.3 M 9-05-57 north of gravel
16.8 M 9-27-60 road
16.6 M 11-11-64
13/67-15d1 Melbourme Recbison 1948 290 16 - 5,950 TC 1.0 64.0 M 8-22-49 -- - Log 447 tISGS obser~
67.0 M 9-17-53 varton well.
63.7 M 9-05-57 Windmill. Well
71.8 M 9-27-60 is 8 feet nmorth
4.1 M 11-11-64 of abandoned heuse
Test pumped 200 gpm
(1-28-48). For
log see table 10
for water analysis
see table B
13/67-15d42 M, A. Robinson - 65 [ - 5,900 TC 0 60.0 M B-22-49 - 5
13/67-17d1 BLM - 120 - - 5,770 - - 53.3 M 4=22-60 - s
13/67-22al - - - — 5,850 - — 0.0 M 4-22-60 -- s
13/67-22d1 Lewis Yelland 1949 63 6 44=46 5,830 - - 25 R 8-25-49 cool S Log lO5¢
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Table 9.--Records of selected wells in Spring Valley--continued

Measuring point

Water lgvel

Well number Diameter Principal De- Above Below M Tem=
and Ouner and/or name Date Depth of casing water-bearing Altitude scrip- land measuring or Date per- Use Remarks
locacion drilled {feet) (inches) zone (feet) {feet) tion  surface point R ature
(feet) (feet) (°F)
13/67-31d1 1949 456 16 - 5,810 - - 11 R 8-15-604 -- I  FPenetrated 300 feet
of clay while
drilling well
13/67-31d2 Doyles well - -- - - 5,800 -= - 23.0 M 54-22-80 - 0
13/67-33d1 BLM - 30 38 - 5,770 - - 8.3 M 4-22-50 -- Windmill. Well
12/67-3b1, 200
yards north
13/67-34al -— -- — — 5,780 - -— F - - - - Flowing about
5 gpm (7-14-64)
13/67-35cl  BLM - - [ - 5,800 - —_— F ¥ B-22-49 — U  Flowing about
50 gpm (B-22-49)
13/67-35d1 BLM - 396 & - 5,830 - _— F M 8-22-49 74 U Head & feet above
land surface.
Flowing about
5 gpm (7-14-64)
14/66-24al BLM - 27 36x60 -— 5,850 TC [ 25.3 M B8-25-49 - 5 Windmill. Chemical
analysis, table B
14/66-25b1 - 61 34 -— 5,900 TC ] 24.0 M B-15-44 —— U Well is near tele-
phone line, 0.5
mile north of U.$50
14/67-741 Exparimental Farm 1933 340 -] e 5,850 - - F H 11-12-44% — I  Flowing sbout
180 gpm (11-12-44)
14/67-15¢cl - 8004+ 14 — 5,780 - - 12 R 4-22-60 - 1,p
14/67-27b1 Mill - 16 48x96 - 5,800 TC 4] 12.2 M 8-22-49 - u
15/66~24b1 Bastian Creek - 82 ] - 5,830 HFB 1.0 16.1 M 8-14-47 -- D°  USGS observation
Ranch 22.4 M 9-14-50 well., Well is
21.5 M 9-17-53 100 feet northwest
20.3 M 9-05-57 of house
24.3 M 9-27-60
20.6 M 11-11-64
15/67-19b1 Bastian Creek 1947 83 12 39-44 5,750 —= - 9 R 9-30-47 - U TLog 158. Located
Ranch 0.8 mile east of
paved road at cattle
guard and 100 feet
south of trail
16/67-3al H. T. Rodgers - 16 - - 5,580 - i} 2.6 M 8-18-49 - D No casiog
16/67-3a2 Rodgers Bros. 1950 nz & 79-105 5,580 - - R 8-28-50 cool D Log 1452. For log
see table 10.
16/67-182l  John Chachas - 16 48248 - 5,580 TC .5 11.7 M 8-15-49 - D
16/67-27d1  BLM, R. A. Yelland - 16 38 - 5,700 TC 3.0 10 R - - - Windmiii. Chemical
analysis, table §
17/67-28al BLM, Rodgers 1935 29 38 -~ 5,560 TC 2.5 24.6 M 8-18-49 -—- s Windmill
17/68-6al BLM, Eldridge - 31 38 - 5,570 TC 2.0 25.7 - 8-16-49 -~ 5
17/68-6d1 BLM - 28 48 - 5,570 T 2.5 25.1 M §-05-48 - 5 Windmill. USGS
26.1 M 9-14-50 observation well
26.1 M 9-17-53
27.8 M 9-05-57
28.9 M §-27-60
3.7 M 11-11-64
17/68-7al BLM, Eldridge 1935 31 38 - 5,560 T 2.0 25.7 M B-16-49 - 5,U HWindmill
29.9 M 7-16-64
18/66-1b1 Richard Bate 1953 68 6 35-37 5,600 - - 20 R 7-11-53  cool D Log 2303. Fer log
see table 10
18/66-2al - 60 - -— 5,700 - - 26.0 M 9-22-49 —- 8  Windmill
26.1 M 9-17-53
27.9 M 12-18-59
31.0 M 10-13-62
18/66-25a1  Bert Robison 1948 a8 [ 67-85 5,600 -= - 60 R 11-04-48 - D,5 Warer reported of
bad quality
18/66-25a2  Bert Robfison 1950 130 3 — 5,600 - - 26 R 7-24-50 cool D Log 1354, Well
25 feet southeast
of well 18/66-25al
For log see table 10
18/67-1cl Richard Bate - 45 38 - 3,570 Ic 3.0 81.9 M 7-16-54 54 S Windmill. Chemical
analysis, table B
18/68-31al Derbert Eldridge 1947 465 10,8,6 212-220 5,580 TIC .2 41.7 M 8-06-48 -- I  Log l206. Test
42.2 M 9-10-52 pumped 330 gpm
50.% M 3-09-55 with a drawdown
50.4 M 12-19-59 of 36 feet (9-14-50)
58.6 M 3-10-6l well is 15 fear
southwest of old
reservoir, 100 feet
north of house.
Pumpage: 1950,
185 acre-feet;
1951, 167 acre-feet,
well deepened from
220 feet in 1950. .
Pumps 600 gpm
(9-12-51). For
log see table 10
18/68-31a2 Eldridge Ranch - 80 5 —- 5,580 TC 4.1 49.1 M 8-16-43 -- D
19/66-11b1  Robison Ranch - 400+ - - 5,900 = - 40.8 M 4-22-60 -
13/67-13al - 53 8 -= 5,630 TC 1.0 47.8 M 8-16-49 -~ 5 Windwill
51.7 M 7-16-64
20/67-841 - 280 - - 5,780 -= - 182.5 M 4-22-60 - s Windmill
20/67-26al — 130 & — 5,700 - 0 100 R 6-21-50 -- S Winpdmill., Nortmestc
well of two well
20/67-26a2 Eldridge Ranch - 123 20 - 5,700 TC - 120 R - - $ Gasoline engine.
120.7 M 7-l6-64 Two wells ar chis
site
21/66-4b1 Doutre Ranch - -— 6 - 6,070 TC .5 21.9 M 7-16-64 - U Next to house, nesr

southwest log of
windmill
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Table 9.--Records of selected wells in Spring Valley—concinued

Mezaguring point Water level

Well number Diameter Principal De- AL e Below M Tem—
and Dwner and/or name Date Depth of casing water-bearing Altitude scrip- Land wmeasuring or Date per- Use Remarks
logation drilled (feet) {inches) zone (feet) (feet) tion surface point R ature
(feet) (feet) (°F)
23/65-10d1 - - 80 - 6,685 - - 65.0 M 4-22-60 -- §  Windmill
23/65-14cl - 140 - -~ 5,660 - - 165 R - - S Cen not measure,
124 R High on fan.
Windmfll
23/68-7cl E. A. Henroid - 23 36 - 6,480 TC 2.5 18.3 M 8-19-49 - 8 Windmill
23/66-19al Lawrence Henroid - 30 ) - 6,400 - - 20 8-19-49 - S  Windmill
23/66-31a1 Llawrence Henrotd - 600 [ - 6,380 TC 4.5 ¥ M 8-19-49 89 D,I,5 Flowed 50 gpm
- (8-19-49 and
: 7-16-64) . Chemical
analysis, table 8
23/66-31a2? Lawrence Henrold 1945 49 3 - 6,380 - - 17.0 M §-19-49 -- 1 Teat pumped 450 gpm
(1945)
23/66-31b1 -~ Lawrence Henrcid - 49 8 - 6,370 HFB 1.5 17.0 M 8-19-49 -- 1
23/66-31b2 Hans L. Anderson 1923 1,040 8.6 - 6,370 - - F - - 79 1 Flowed 5 gpm
(8-19-49). Aban-
doned well, 5 feeat
west. Flowed
30 gpm (7-15-23)
23/86-31cl  Lawrence Henroid 1953 104 16 33-48 6,370 - —— 26 R 6=04=53 cool 1 Log 2248. Fer log

see table 10




Development

Spring discharge in Spring Valley in part has been developed and
utilized for irrigation and stock watering, OSpring flow on the valley floor
in the Cleveland Ranch area (T. 16 N., R. 67 E.) and near Shoshone
(T. 11 N., R. 67 &,) supports meadow grass, which is utilized for
pasture and hay. The spring flow at the Cleveland Ranch is estimated to
be about 5 cfs, The total acreage under irrigation, mostly from springs,
is about 3,500 acres. The consumption of water by these crops is
included in the discharge estimates (table 7). Irrigation wells, about 10
in number, are pumped principally to supplement creek flow during dry
years. As an example, the Robison Ranch has two irrigation wells but
neither was utilized in 1963 or 1964, One irrigation well (13/67-31al) is
known to be the sole source of water for crop irrigation. In 1964 this
well was pumped te irrigate with sprinklers about 130 acres of grain,
Many stock-watering and domestic wells are used in the valley, but their
combined draft on the ground-water reservoir is very small.

At the Kirkeby Ranch, well 12/67-12d3 had not been used in 1964
up to the time of the field work for this report. The following is an
estimate of the pumpage in previous years:

Year Pumpage (acre-feet)
1959 180
1960 260
1961 260
1962 0
1963 189

The well is used to supplement the flow from Williams and Dry Canyons
for irrigation of about 120 acres of alfalfa and oats.

Development in the southern part of the valley might reduce some-
what the estimated ground-water outflow to Hamlin Valley of 4,000 acre-
feet per year. However, the magnitude and location of the pumping
would control the amount of water that would be salvaged.
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At present only a very small part of the ground-water resources of
the valley are developed. It is estimated that at least 60,000 acre-feet
is discharged by low-value plants, such as greasewood, rabbitbrush, and
salt grass., This water could be used for more beneficial purposes.

To determine the best areas for ground-water development in the
valley, many factors, such as soil type, topography, drainage, water
quality, and pumping lift, must be considered. The scope of this report
is limited to a brief consideration of water quality and pumping lift. As
pointed out in the chemical quality section, some areas, such as the
central parts of the phreatophyte area on the valley floor,
for ground-water development. The most suitable areas probably are
upstream from the margins of the phreatophyle area, because the water
quality in general is good and the pumping lifts are moderate. Along the
alluvial aprons, the areas opposite the highest mountains, which produce
the highest rate of recharge, probably will have the lowest average lift
and water containing the lowest amounts of dissolved solids. However,
this evaluation is highly generalized and some areas will deviate from
these anticipated conditions. A part of the final evaluation of an area for
development should be based on drilling to test for yield and quality of the

water.

are not suitable
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Table 10. --5elected driller's logs of wells in Spring Valley

Thick Thick

ness Depth ness Depth
Material (feet) (feet) Material (feet) (feet)
11/66-35d1 Dee Heckethorne 12/67-2a2 (continued)
Clay 220 220 Sand & gravel 1 159
Sand 1 221 Clay, sandy 7 166
Clay 17 238 Sand, water~bearing 3 169
Sand 2 240 Clay, sticky 12 181

11/68-29b]l Combined Metals Reduction Cha.
Sand & gravel, water-

Gravel 268 268 bearing 4 185
Gravel, water-hearing 1 269
Gravel, cerented, Clay, sticky 2 187
alternating with sand
and gravel 84 353 Sand, water-bearing 4 191
12/67-2a2 Fish & Game Commission Clay, sandy 3 194
Clay 12 12 12/67-13bl Kirkeby Ranch
Gravel 2 14 Soil, sandy 7 7
Clay, sandy, and Sand & gravel 13 20
boulders 35 49
Sand & Clay, Sand & boulders 30 50
hard 2 51

Sand, fine 18 68
Clay, sandy 4 55

Gravel 8 76
Sand, coarse
and gravel 1 56 Sand, fine, & clay

streaks 70 146
Clay, sandy 21 17

Clay, sandy 54 200
Hardpan 2 79

Sand & gravel 20 220
Clay, sandy 3 82

12/67-24¢l Fred A, Farnsworth
Hardpan 3 85

Topsoil 30 30
Clay, sandy 60 145

Gravel & sand 220 250
Sand and clay 13 158

Clay, yellow lime 50 300
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Thick Thick
ness Depth ness Depth
Material {feet) {feet) Material (feet) {feet)

12/66-5al Buzz Pierce

13/67~-15dl (continued)

Boulders & gravel Sand 1 251
20 20
Limestone, hard Clay 9 260
25 45
13/66-25a]l Bureau of Land Management Sand 1 261
Sand & gravel, Clay 29 290
cemented 60 60
16/67-3a2 Rodgers Brothers
Gravel, water
bearing pA 62 Clay, sandy 3 3
Clay, sandy 18 80 Hardpan 1 4
Gravel, water Clay 14 18
bearing 3 83
Sand, & gravel, water-
Clay, sandy 37 120 bearing 3 21
13/67-15d1 Melbourne Robison Clay, sandy 26 47
Soil & gravel 75 75 Clay, white 21 68
Clay .3 78 Hardpan 4 T2
Sand & gravel, Clay, sandy 6 78
water bearing 17 95
Hardpan i 79
Clay 20 115
Sand, water-bearing 1 80
Sand & gravel,
water bearing 10 125 Gravel 25 105
Clay 18 143 Clay, sandy 40 145
Hardpan 10 153 Hardpan 4 149
Gravel, water- Clay, white 24 173
bearing 2 155 i
Hardpan 5 178
Gravel, dirty 4 159
Clay, sandy 45 223
Gravel, water Hardpan 3 226
bearing 3 162 Sand & gravel 1 227
Clay 88 250 Clay, sandy 81 308
- Hardpan 4 312
-32= (Clay, sandy 5 317



Thick Thick
ness Depth ness Depth

Material (feet) (feet) Material (feet) (feet)
18/66-1bl Richard Bate 18/68-31al Delbert Eldridge
Boulders 23 © 23 Clay & boulders 63 63
Clay, sandy 12 35 Gravel, Water bearing 10 73
Sand & gravel, Clay & boulders 147 220
water bearing 2 37

Gravel, boulders &
Clay, sandy 27 64 coarse sand 245 465
Sand ‘& gravel 23/66-31cl Lawrence Henroid
water bearing 2 66

Gravel & clay 31 31
Clay, sandy 2 68

Sand & gravel 1 32
18/66-25a2 Bert Robison

Clay, sandy 1 33
Boulders 28 28

Boulders, gravel and
Sand & gravel, sand, water bearing 15 48
cemented 12 40

Clay, sandy 1 49
Sand & gravel,
water bearing 2 42 Sand & gravel, water

bearing 3 52
Clay, Sandy 9 51

Clay, sandy, cemented 3 55
Clay, sandy,
cemented 6 57 Sand & gravel, water

bearing 3 58
Clay, sandy 6 63

Clay, sandy, cemented 12 70
Sand & gravel,
water bearing 2 65 Sand & gravel, water

bearing 5 75
Sand & gravel,
cemented 9 74 Clay, sandy 9 84
Clay, sandy 17 91 Sand & gravel 3 87
Gravel 12 103 Clay, sandy 8 95
Clay, sandy 5 108 Hardpan 9 104
Gravel 63 171
Sand, water bearing 1 172
Gravel & boulders 18 190 L33
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