Ground-water Qutilow

Ground~water outflow from the agricultural area of Lovelock Valley
to the Humboldt Sink is estimated to be on the order of 2,000 acre~feet
per year, This estinmrte is based on the assumption that the alluvium
may have a transmissibility of about 50,000 gpd (gallons per day) per
foot, that the ground-water gradient is about 5 feet per mile, and that
the effective under-flow width is about 8 miles.

Water Budget

In Lovelock Valley, the long-term net change of ground-water in
storage is considered to be nearly zero, Therefore, the long-term
average annual inflow and outflow of water should be equal. Inflow
includes surface-water inflow, ground-water inflow, and recharge
resulting from precipitation. Outflow includes surface-water and ground-
water outflow to the Humboldt Sink, discharge by evapotranspiration,
and net discharge by pumping. Each of these elemnents were estimated
in the preceding sections of the report for the period 1936-61, The
total average annual inflow and outflow are summarized in table 7 and
are 143,000 and 141,000 acre-~feet, respectively, The amall imbalance
between the two values is a result of the limited available data, the
unresolved hydrologic problems, and the fact that one of the budget
elements was determined by difference. Considering the reliability of
the estimates and using the 26-year period 1936-61 as a base period,
the total annual water supply available to Lovelock Valley probably is
about 140,000 acre-feet per year.

Of the estimated averapge annual outflow of 141, 000 acre-feet,
74, 000 acre-feet was discharged by surface and subsuriace outflow
to the Humboldt and Carson Sinks. The remaining 67,000 acre-feet
was discharpged by evapotranspiration and pumping, in Lovelock Valley,
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Table 7. --Water budget for Lovelock Valley, Nevada, 1936-61,

Budget element 26 year average
(acre-feet per year)

Inflow:
Surface-water inflow 139, 000
Ground-~water inflow 1,000
Recharge from precipitation - 3,200
Total {rounded) (1) 143, 000
Cutilow:

Outfiow of Humboldt River Water to

Humboldt Sink 51, 000
Outflow of irrigation-drain water to

Humboldt Sink a 21,000
Use of water by irrigated crops 42,000

Evapotranspiration by phreatophytes

and from bare soil 24,000
Ciround-water outflow to Humbeoldt Sink %, 000

Net discharge by purnping 1, 000

Total {2} 141,000

Imbalance: (1) - {2) 2, 000

a. This value was obiained indirectly by taking the difference between
the estimated water applied to crops (63,000 acre-feet) and the

estirnated use by irrigated crops (42,000 acre-feet),
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Perennia)l Yield

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

The perennial yield of the ground-water reservoir in Lovelock
Valley is largely indeterminate at this time because of the existing
hydraulic relation between the Humboldt River and the ground-water
system, Any substantial drawdown of water levels caused by pumping
near the river would induce recharge from the river as long as any

flow existed,

Because most of the water in lower Lovelock Valley is highly
mineralized and unsuitable for most uses, any additional pumping for
the most part probably will be restricted to upper Lovelock Valley and
the Oreana subarea, where the pumpage in 1964 was about 1,500 acre-
feet, The estimated average recharge to the -Oreana subarea from
local sources is about 2,000 acre-feet per year (table 5). This recharge
moves generally westward; most is evaporated and transpired in areas
of shallow ground water largely east of U,S. Highway 40, and the
remainder is discharged into the Humbeldt River or is consumed by
evapotranspiration along the narrow floedplain, The extent to which
pumping has disturbed this natural regimen was not determined,

Although the yield c ould be limited to the salvable ground-water
discharge in the Oreana subarea, it is a relatively small part of the
total water supply available == about 140,000 acre-feet per year for the
period 1936-61, More pertinent to the water supply is an average of
about 50, 000 acre-feet per year of flood water that has wasted to the
Humboldt Sink, principally in water years 1942, 1943, 1945, 1946, and
1952, which was about a third of the total supply available (table 3).
Consideration could be given to salvaging a substantial part of the flood
water by increasing existing surface-storage facilities and by the
conjunctive use of surface- and ground-water storage. Use of the ground-

water reservoir for storage would require well fields along the river to

deplete the ground water In storage during dry periods to provide storage
space for recharge from flood water. A feasibility study of such a plan
was beyond the scope of this study. Thus, the potential water yvield of
the river, based on the supply during the period 1936-61, and the ground-
water system combined is roughly 140,000 acre-feet per year. The yield
frem locally derived recharge to ground-water reservoirs is only about
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2,000 acre-feet per year (the Oreana subarea). As of 1964, the
developed yield of the two sources was about 85,000 acre-feet per year,
or about two-thirds of the total available supply.

Storage

The amount of ground water in storage in Lovelock Valley is
equal to the volume of saturated material multiplied by the specific yield
of the material. Specific yield is the ratio of the volume of wafer that
will drain by gravity from the zone of saturation to the volume of the
saturated material drained, commonly expressed as a percentage.

The specific yield of the uppermost 100 feet of saturated material
in the project area may be on the order of 10 percent. The estimated
area underlain by 100 or more feet of saturated material is 200, 000
acres, or about B0 percent of the 250,000 acres mapped as younger and
older alluvium {pl, 1), Accordingly, the amount of ground water in
storage in the upper=most 100 feet of the zone of saturation beneath this
area is about 2,000,000 acre-feet, However, much of this water is
highly mineralized and is unsuitable for irrigation or domestic uses,

The amount of ground water in storage in the QOreana subarea
{pl. 1) has also been calculated, as this area contains ground water
that is of suitable guality and has been developed to some extent, The
specific yield of the saturated deposits also is estimated to be on the
order of 10 percent and the estimated area underlain by 100 or more
feet of saturated deposits is 22,000 acres, These estimates suggest
tkat the amount of ground water in storage in the uppermost 100 feet of
the zone of saturation is 220,000 acre-feet, or about 2,200 acre-feet
for each foot of saturated material,

The amount of usable ground water in storage that iz available on an
economic basis depends in part on the distribution of water-storing
deposits, the distribution and range in chemnical concentration of the
ground water, the number and distribution of wells, and the gquantities
of water withdrawn,

CHEMICAL QUALITY

Water samples were analysed as part of the present study to make

a generalized appraisal of the suitability of the water for agricultural

and domestic uses and to help define potential water-quality problems,
Daily samples have been collected from the Humboldt River near Rye
Patch for the period April 4, 1960 to the present time. Table 8 listsa
the annual weighted averages for the 1960-63 water years. In addition,
13 water samples were collected in October 1964 {rom wells, from the
Lower Hwmboldt Drain, and from the Humboldt River at intervals below
Rye Patch Dam (table 8).
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Classification of Irrigation Water

According to the U,S, Department of Agriculture (1954, p. 69), the
most significant factors with regard to the chemical suitability of water
for irrigation are dissolved-solids content, the relative proporation of
sodium to calcium and nagnesium, and the concentration of elements and
compounds that are toxic to plants, Dissolved-solids content commonly
is expressed as "'salinity hazard", and the relative proportion of sodium
to calciurmn and magnesium as ‘'alkali hazard'',

The Salinity Laboratory Staff suggests that salinity and alkali
hazards should be given first consideration when appraising the quality of
irrigation water, then consideration should be given to boron or other
toxic elements, any one of which may change the quality rating.
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Specific conductance is used to express the salinity hazard because
of its ease of determination and its relationship to the dissolved~solids
content, Salinity hazard and its relation to specific conductance are
defined by the U,S, Department of Agriculture as follows:

Specific conductance

Salinity hazard (micromhos per centimeter  Classgification
at_25°C,)

Low 0. 250 C-1

Medium 251= 750 c-2

High 751-2, 250 C-3

Very high Greater than 2,250 C-4

Alkali hazard, as shown in figure 2, is related to both sodium-
absorption-ratio . (SAR) and specific conductance. Sodium-absorption ratio
is a relation of sodium to calcium and magnesium, expressed in
equivalents per million (epm}, and is defined in the following equation;

SAR-= epIn Na+

\! epm Gat++ + epm Mg++
Z

The SAR value for water is related to the experimentally determined
absorption of sodium by soil to which the water is added, and is a direct
means of estimating possible results of using a water for irrigation,
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Boron is one of the most critical elements in irrigation water., It
is necessary for proper plant nutrition in small quantities but highly toxic
in amounts only slightly greater than optimum, The permissible limit
is dependent upon the soil and type of crop grown . The permissible limits
for boron in irrigati on water for semitolerant and tolerant crops, the
types of crops currently raised in the area, are as follow (Scofield,

1936):

Boron content, in parts per million

Classes of water ' Semitolerant crops Tolerant crops
Excellent | legs than 0,67 less than 1,00
Good .67 to 1.33 _ 1.00 to 2,00 |
Permissible 1.33 to 2,00 2,00 to 3,00
Doubtful 2.00 to 2,50 3,00 to 3.75
Unsuitable more than 2, 50 more than 3.75

Suitability for Agricultural Uses

The Humboldt River supplies virtually all the water used for
irrigation in the project area, The salinity hazard of water released frdm
Rye Fatch reservoir ranges from medium during high-flow years to very '
high during low«flow years. Because the release of water from Rye
Patch reservoir is controlled, no relationship exists between the quantity
released and water quality. However, on a ‘yearly basis a general
relationship exists between the guantity of inflow to Rye Patch Reservoir
and the guality of water released from the reservoir. A comparison was
made of the flow at Imlay, 17 miles northeast of Rye Patch Dam, to the
quality of the water released from Rye Patch Reservoir. Low ilow
occurred in the water years 1960 and 1961, above average-flow occurred
in 1962, and average flow occurred in 1963, as shown below:

Discharge at Discharge at
Water year Imlay Rye Patch Dam
{acre«feet) {(acre~feet)
1960 31, 500 44, 730
1961 20,200 21, 510
1962 229, 700 126, 300
1963 127, 000 100, 000
24 - year average 118, 000 - - -
49 - year average - - - 140, 500
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Figure 3 shows that for the period 1960-63, the specific con-
ductance emcesded 2,250 rhicromhos only 5 percent of the time and 750
micromhos 90 perueht of the time. Fipure 2 shows that the alkali hazard
ranged from low to medium, However, during period of average or above
average flow; the 2lkali hazard generally is low. The boron content of
the water is within acceptable limits and only occasionally exceeds 1 ppm

{part per million). With proper management and drainage, this water

has proved to be suitable for irrigation.

Based on one water sample collected in October 1964, the salinity
and alkali hazards of Humboldt River water below Big 5 Dam were very
high, and the boron content of 5,0 ppm was grcater than optirmum.
Accordingly, this water was unsuitable for irrigation,
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Ground water in lower Lovelock Valley generally is too highly
mineralized for agricultural use. Figure 2 shows that the alkali hazard
is medium to high and that the salinity hazard is very high, Wells
26/30-27al and 27/31-28¢l are not shown on figure 2Z; however, these
wells yield water with conductance values of 5,150 and 6, 110 micromhos,
respectively. The alkali and salinity hazards as defined are very high,
Also, it is reported by several farmers that rmuch of the water contains
boron in amounts greater than optimum. Accordingly, based on alkali
hazard, salinity hazard, and boron content, this water is unsuitable
for irrigation.

In the Oreana subarea chemical analyses of water from wells
indicate that ground water is suitable for irrigation. The boron content
is low, and as shown in fig., 2, the alkali hazard is also low, and the
salinity hazard is medium., '

Suitability for Domestic Uses

The lirnits recormmended by the U,S, Public Health Service {1962)
for water used on interstate carriers for drinking purposes commonly
are cited as standards for domestic use. IListed below are some of the

chemical substané¢es which should not be present in water in excess of the
listed concentrations where more suitable supplies are available,

Constitutents Concentration
{parts per million)

Chloride (Cl1) 250
Iron (Fe) 0.3
Nitrate (NOg3) _ 45
Sulfate (SO4) 250
Fluoride (F) a 1.7
Total disgolw.red solids 500 (1,000
' permitied}

a, Varies with mean temperature in sense that higher temperature results
in more water intake,

The city of Lovelock obtains its municipal water supply from four
wells in the Oreana subarea, The concentration of chemical constitutents
in water from well 29/33-33cl {table 8) are within the limits
recommended by the U.S. Public Health Service. Humboldt River water,
during periods of high flow, also meets these requirements; however,
during periods of low flow, the dissolved-solids and chloride content
exceed the recommended limits, Ground water in lower Lovelock Valley
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generally is unsuitable for domeatic use because of the high sulfate,
chioride, nitrate, fluoride, and dissolved-solids content, For example,
water from well 26/31-32¢cl contains 349 ppm sulfate, 451 ppm chloride,
63 ppm nitrate, 2,0 ppm fluoride, and 1,640 ppm dissolved-solids
(table 8)all of which are above the recommended limits.

Variations in Water Quality of the Humboldt River

Water quality of the Humboldt River varies with time and also
varies as the water moves downstream, Chemical analyses of water
released from Rye Fatch reservoir (table 8) and streamflow data at the
Imlay gaging station (table 2} show that the concentration of dissolved-
solids varies inversely with streamflow, Base flow, or low sustained
flow, of a stream genecrally is water that has entered the stream from
the ground-water reservoir. This water has becn in contact with rocl
and soil particles and bhas leached the soluble minerals, At high stages
the more mineralized ground water entering the stream is diluted by
large volumes of surface runoff, During the 1960 and 1961 water years,
years of below averapge runoff, the specific conductance ranged from 1,010
to 2,550 micromhos, During the 1962 and 1963 water years, years of
average or above average streamflow, the specific .conductance ranged
from 648 to 933 micromhos.

Chemical analyses of water at four locations on the Humboldt
River below Rye Patch Dam, designated A, B, C, and D on plate I, show
that the water becomes more highly mineralized as it moves downstream,
The dissolved-solids content increased from 492 ppm at station A to 3, 330
ppm at station D (table B), Sodium and chloride account for maost wi the
increase, which is due tnainly to return seepage from irrigation or from
ground water in the nearby phreatophyte area.

Water Quality and its Relation to the Ground-Water System

. The quality of ground water in the project area varies from placw
to place; however, in general, the dissolved-~solids content is low in the
recharge areas in the mountains and increases as It moves toward the
area of discharge in the lower parts of the valley, For example, watex
from wells 29/33.21d1 and 29/33-33cl have dissolved-solids contents of
218 and 293 ppm, respectively, and is a Calcium bicarbonate typs., Tha
source of this water is recharge derived from precipitation on the nearby
Hurnboldt Range. As the ground water moves westward, it dissolves
additional mineral matter, and the dissolved-solids content of water from
well 29/32.36a2 is 637 ppm. The movement of ground water is then
southward toward the Humboldt Sink, Water from wells 26/31-32cl and
27/31-35d1 has dissolved-solids of 1,640 and 1,770 ppm, repsectively,
and is a sodium chloride type. These wells penetrate fine-grained
lacustrine strata, and it is presumed that sodium and chloride were
derived largely from evaporites in the lacustrine deposits,
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Salt Balance

As pointed out by Hem (Halpenny and others, 1952, p. 147}k

Yl leE dung been rédugnlzed that i swu irrigation projedt
is to be permanently successful, it must be g0 designed
and operated that the drainage leaving the area of
irrigation carries off the accumulating soluble salt from
the whole area, Ideally, the amount of soluble mineral
matter that must be removed should at least be equivalent
to the amount entering the area in the irrigation water
aupply and from other sources, This is essentially the
principal of 'salt balance',!

The principle of salt balance cannot be applied to the project area
as a whole because there is little or no outflow; any sait carried into
the valley by surface water or ground water must necessarily remain in
the valley somewhere. Data are not available to show areas where salt
is deposited; however, it is assumed that the vast majority of it is
deposited in the Humboldt Sink,

During the 1963 water year, approximately 75,000 tons of dissolved-
sulids were transported into the project area by 100,000 acre-feet of ilow
in the Huwmboldt River, It is reported that about 30,000 acres were
irrigated with approximately 3 acre-feet of water per acre. Therefore,
about 90, 000 acre-~feet of water containing approximately 70,000 tons of
dissolved-solids reached the irrigated areas through the application of
irrigation water. In Lovelock Valley, excess soluble matter left in the
soil from irrigation is r emoved by leaching the topscil and allowing the
resulting solution to pass downward into the ground-water reservoir. The
process of leaching is achieved principally by the application of more
irrigation water than the plants require, Drainage canals have been dug
to facilitate the drainage of ground water and thus prevent waterlogging
and accumulation of salts, These drains carry the water southward to
the Humboldt Sink, The drainage water extracted is smaller in quantity
than the amount of irrigation water applied, but is higher in dissolved
solids because of concentration by evapotranspiration and the leaching of
soluble matter from the soil, For example, water from the Humboldt
River at station 1, as shown in table 8, has a dissolved solids content
of 3,330 ppm, Salt balance in Lovelock Valley is dependent on leaching
and drainage and must be maintained if irrigation is to continue
successfully,

DEVELOPMENT

Development in Lovelock Valley began in about 1860 with the
raising -of cattle and the irrigation of meadow grasses, During the early
years of water use, small retention basins were constructed to conserve
water. However, the ranchers were still dependent on the flow of the
Humboldt River for irrigation water in late summer., With the completion
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of Fye Patch Dam in 1937, a more consistent and dependable. supply oi
-water has been available for irrigation, especially in late summer.

Present development of surface water consists of the irrigation
of approximately 30,000 acres in lower Lovelock Valley, The acreage.
varies frorm year to year, depending on streamflow and storage in Rye
Patch Reservoir. The major crop is alfalia; however, wheat, oats,
barley, and sugar beets are also grown. Since Rye Patch Dam has becn
in operation, more water has been applied over a longer irrigation
season. The result has been a gradual rise in water levels, However,
this condition has been corrected by constructing a system of open
drains which ultimately discharge to the Humboldt Sink, .

The only important ground~water development in the valley is in
the Oreana subarea, The city of Lovelock and the Big Meadows Water
Aggociation obtain their water supplies from four wells in this area. GSomse
ground-water in this area is also used for irrigation. ‘
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Tatle 10, --Drillers lors of seleoied Waells in Loelools

Vallsy, Nevada B

Thick Thick
Material ness Depth Material ness Depth
. (feet) o Meet)
Zv,23-2%11 Toy Milling Co. 27/31-1cl Tom Hay
Gravel & Sand 38 38 Clay 18 18
Gravel, coarse 3 4} S5and, cvoarse 20 38
26/31-12bl W, U, Barmes Clay 4 42
Topsoil 5 5 Sand & Gravel 8 50
Hardpan 21 26 .27/31-9¢l Turrillas Flat Ranch
Sand, black 4 30 Topsoil 1.5 1.5
Clay, gray blue 23 53 Hardpan 28.5 30
S5and, salt water 32 85 Sand & gravel 5 35
Mud 40 125 Hardpan & gravel 15 50
Clay, gray 51 176 Sand & gravel 15 65
Sand & gravel, :
water salty 14 190 Clay, brown 15 80
Grla,vel, cemented 60 250 Gravel, ¢ ement 70 150
Clay, blue & gray 310 560 Sand & gravel, coarse 101 251
Clay & Gravel,
black 240 200 27/31-10d1 Antone P, Jobnson
Clay,. gray & Brown 120 920 Clay 35 35
Gravel, brown, .
cemented 350 1,270 Gravel & Sand 7 42
Shale & limestone 65 1,335 27/31-1341 Louise Bonarcorsi
Sand, water 30 1,365 Clay 35 35
Slate, brown, CGravel 5 40
fractured 21 1, 386

33,
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Tabiz 10, «-Drillcr's Logs (Continued)

Thick Thick
Material ness Depth Material ness lepih
{feet) {foet)

27/31-28al - W. U.Barnes

Topsail | 7

32

37

112

140

150

160

335

- 389

Hardpan 25
Sand & gravel 5
Clay, gray 75
Sand & Gravel 28
Clay, gray 10
Sand & gravel 10
Gravel, cemented 175
Sand & gravel 34
27/3211;33.1 Carl Hightower
Topsoil, brown 10
Clay, gray 10
‘Sand 10 10
Sand & gravel 10
Clay, blue -

27/32-30 dl Glen Baird

Clay 22
Dand : 10
Gravel 18

10

20

30

40

22

32

50

28/31-34bl Metropolitian Finance Co.

Topseil
Sand & gravel
cemented

Gravel,

Sand & Gravel

25

22

213

65

28/32-10cl Bidge Duncan

Topsoil

Sand & pravel

28/32-29al H. T. Brink

Topseil

Sand, green

Gravel

Clay, tight

Sand & Gravel

Clay

Sand, water bearing
Sand & gravel
Gravel, coarse
Sand & gravel
Clay

Gravel, p=za

34,

20

36

35

20

80

10

12,

14

25

47

260

325

20

- 56

144
150

160

i78
192
197

159



Table 10, ~-Driller's Logs (continued)

!.' Thick Thick

\ - Material ness Depth Material ness Depth

; : (feet) (fef.-.t)
28/32-33cl Mineral Materials 29/33-17cl Dodge Construction Co.
Clay 60 60 Topsoil _ b 6
Gravel 20 B0 Clay 24 30
28/33“431 B. LQM. RDC]:CE 4.' 347

Sand & Gravel,

Yellow 15 15 Clay, sandy 46 80
Clay & Boulders,
hard 43 64 Sand & Gravel 6 86
Clay, soft yellow 4 68 Clay, sandy 114 200
Clay, cemented
sand and rock 32 100 Clay 34 234
. Sand & clay, gray, Hardpan and rocks b 240
& soft 22 122
) Sand & gravel 40 280
" Tale, red, soft B 130
Clay, brown 60 340

Rock, cemented, gray 110 240
Rock, cemented, red 18 258

Boulders, gray,
hard 20 278

J'ih -
! . ¢
A

35,



Table 10

Thi
Material

ness
{fect)

--Selectad drillers logs (Gontinue,ill)lick
Depth

Material

29/33-21dl Oreana Development Co.

5ilt, firs 15

5ilt, & Gravel, fine 40

Sand & clay, mucky 35
Gravel & Clay, soft 12

Soft elay with small
gravel 22

Sand & gravel, water-
bearing 16

Clay & gravel 5

Gravel, water bearing 12

Clay, soft sandy 43
Gravel, water-bearing 7

Clay, sticky ‘& pgravel &

Clay & gravel 15
Clay, soft sandy 10
Gravel 4
Clay, scoft sandy 7
Gravel, cementad 3
Clay & gravel 5
Clay, soft sandy ?

Gravel, large, water-
bearing 3

Gravel, fine, waterw
Learing 4

Clay : 6

15

55

90

102

124

140

145

157

200

207

215

230

240

244

254

259

268

271

276

281

Gravel & clay T
Clay & gravel

Clay & Gravel, some
cemented gravel

ness

feet) |

5

10

10

Clay, Soft Sandy & Gravel

demented
Gravel, hard cemented
Clay & gravel

Gravel, cemented

7

8

2

4

Gravel & Sand, some clay 5

Clay, soft sandy & some

gravel

Gravel & sand, water-
bearing

Clay & gravel

Sand & gravel, some
clay, water-becaring

Clay & gravel, soft

Clay & gravel

Ciravel, clean

Clay & rock fragments

8

3
i1

11

1

(iravel, small cemented 6

Clay & rock fragments

Gravel, medium hard,
cernented

Gravel, very hard,
cemented

Clay & rock fragments

Rock fragments very
hard cernented

Clay & Rock fragments

Clay, hard and rock
fragments

Clay & rock frapments

Gravel, large & small
and some clay

5

5
2

4
9

11
2

2

3¢, Gravel & boulders, large 3

Depth

290

300

310

317
325
327
331

336

344

349

353

356
367
373
3856
386
392
397

400

405
407

411
420

431
433

439

C 442



Table 10, ~-Selected driller's logs (continued)

Thick Thick
Material Ness Depth Material ness IDepth
{feat) {(feat)

29/33-27bl Oreana Development Co. 29/33-31al Lamb Brothers

5ilt & boulders 21
Gravel & boulders 6
Gravel 7
Clay & boulders 11
Clay & gravel 12
Gravel, coarse 6
Clay, red 6
Clay & boulders 6
Clay 16
Clay & gravel 6
Gravel & bhoulders 9
Clay & gravel )
Gravel, water-bearing 3
Clay & gravel, fine 12
Gravel 4
Clay, gravel, &

boulders 16
Clay & boulders 14
Gravel, coarse, water-

bearing 4
Clay & gravel 16
Gravel, coarse, walerw

“bearing 6
Clay & gravel 4
Clay & gravel, tight 4
Gravel, coarss

3
Bedrock, or fﬁmﬁsf[lt@'d 66

27
33
40
51
63
69
75
81
97

103

112

118

121

133

137

153

167

171
187

193
197
201
204

270

37.

Topsoil 20
Topsoil & gravel, fine 10
Sand & gravel 5

Soil, brown, sand &
gravel 3Q

CGravel & sand 5

Gravel, Rocks & sand 15

20
30

35

70

35



Table 10, --Selected driller's logs (continued)

Thick Thick

Material ness Depth  Material ness  Depth
(feet) ‘ (feet)

29/33-33al Big Meadows Water Association
Topsoil 5 5 Rock, hard 9 267
Sand & gravel 15 20 CGiranite, decomposed 15 282
Rock, broken 8 28 Rock, broken & sand 30 312
Rock, solid 8 36 Rock, hard 9 321
Sand, hard, packed 19 55 Sand 4 325
Rock broken 3 58 Rock, hard & sand 47 a2
Sand & clay 28 86 Clay, yellow 23 395
Rock, broken 16 102
Clay, vellow B 110
Boulders 3 113
Clay, yellow sandy 13 126
Rock, hard, broken 2 128
Clay & rock layers 8 | 136
Rock hard, 4 140
Clay, yellow 4 144
Rock, hard 42 186
Clay, hard, yellow 6 192
Boulders & sand 30 222
Clay, yellow 8 230
Rock, medium hard 18 248
Clay & boulders 10 258

38.
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